
Honey bees provide essential pollination for US crops, adding over $15 billion 
to annual crop value. Demand for honey bee colonies is skyrocketing—each 
year, growers supplement wild bee pollination by renting more than two 
million managed honey bee colonies—but catastrophic die-offs are threatening 
the supply of  healthy colonies and the production of  many nut, berry, fruit, 
vegetable, and seed crops.

Parasitic mites, exposure to pathogens and pesticide chemicals, and 
environmental conditions have contributed to the wide-scale decline of  bees. In 
addition, a new disorder called Colony Collapse Disorder (CCD) has destroyed 
one-third of  all honey bee colonies in the US every winter since 2006. CCD 
may be caused by new pesticides and pesticide use patterns, nutritional deficits 
associated with monocultures, loss of  immunity to pathogens, or new exotic 
pathogens. Lack of  viable, industry-wide honey bee breeding programs has 
made these losses even more profound, and piecemeal research has made it 
difficult to manage these challenges on a broad scale. 
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Multistate Project Forms to Develop Sustainable 
Bee Management Strategies
To coordinate and conduct wide-scale research on the causes of  rescent 
honey bee decline in the US, Multistate Research Project NC-1173 formed 
in 2009 and brought together experts in honey bee nutrition, genomics, 
breeding, parasitology, pathology, toxicology, and general ecology. 
Participating Extension professionals shared technology and information 
with beekeepers, farmers, and other stakeholders through new, updated 
websites, technical and trade magazines, and Master Beekeeper and Bee 
College programs.

Researchers surveyed fields and bee colonies for environmental 
contaminants and observed the effects of  different levels on bee health. 
Screening hundreds of  pollen samples from rural, urban, and suburban 
honey bee hives for pesticide residue, researchers traced the movement 
of  pesticides into blueberry, cranberry, and summer squash flowers. 
Researchers also conducted studies to determine the effective dosage of  
eight miticides and to test how the compounds in these miticides affect 
bee health, particularly sperm counts and viability among worker bees 
and the mortality of  queen bees. NC-1173 members in Indiana initiated 
a regional cooperative to share mite-resistant bee breeding stocks. To 
address diseases, researchers monitored pathogen type and prevalence in 
commercially managed honey bee colonies. Researchers also compared 
gene expression in infected and uninfected bees, identifying specific genes 
related to immune response and disease resistance. 

Other studies looked at environmental factors, like nutrition. In one series 
of  tests, scientists inoculated worker bees with fungal pathogen spores and 
observed their longevity when fed diets of  mixed-bee pollen, monocultural 
pollen, or no pollen. A similar project recorded the impacts of  normal, 
optimal artificial, and suboptimal diets on bees’ response to pathogens. 

Ecologists identified land and farm management practices associated 
with high levels of  native bee pollination. Native bees (non-Apis species, 
or any bee other than a honey bee that is endemic to North America) do 
not produce honey, but are better pollinators of  some plants, especially 
tomato, eggplant, blueberries, and pumpkins. Researchers also surveyed 
microbes among commercially-produced and wild non-Apis bees. Other 
studies showed no significant effects of  pesticides on the behavior and 
health of  non-Apis bees. 

Native bees, like the 
southeastern blueberry bee, are 

efficient foragers. Each bee is 
capable of visiting as many as 

50,000 blueberry flowers in its 
short life, pollinating enough of them to produce more than 

6,000 ripe blueberries, which are worth $20 or more at market. 
USDA illustration.

The black bump on the back of this honey bee is a 
varroa mite parasite, which sucks vital fluids and can 
transmit viruses and pathogens to the bee. ARS photo.

Honey bees extract pollen from many kinds of flowers. Photo 
by Bob Peterson, Flickr (CC BY 2.0).
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NC-1173 was supported, in part, through USDA’s 
National Institute of Food and Agriculture by 
the Multistate Research Fund established in 
1998 by the Agricultural Research, Extension, 
and Education Reform Act (an amendment 
to the Hatch Act of 1888) to encourage and 
enhance multistate, multidisciplinary research 
on critical issues. Additional funds were provided 
by contracts and grants to participating 
researchers. For more information, visit http://
ncra.info/.
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Want to know more?

Increased Knowledge & Adoption of  Best Practices 
• Beekeepers following NC-1173 recommendations have saved an estimated 10,500 honey bee 

colonies, valued over $5,750,000 annually. 
• NC-1173 efforts have increased the number of  beekeepers in many states and attracted 

dozens of  large- and small-scale commercial beekeepers to provide pollination services to crop 
growers.

• North Carolina Master Beekeeping Program membership has jumped to over 6,400. Active 
members have provided thousands of  hours of  volunteer time and services, saving taxpayers an 
estimated $5.6 million in extension-related activities since 2003.

• Since the inception of  the Master Beekeeper Program in Florida, 70 participants have achieved 
“Advanced Beekeeper” status, and 26 have achieved “Master Beekeeper” status, by earning 
public service credits for starting observation hives, giving presentations, and performing other 
outreach activities. By the end of  September 2012, over 921 public service credit activities had 
reached almost three million people. 

• The Bee College program in Florida has increased beekeeper knowledge according to surveys 
of  participants. All surveyed beekeepers said they would use what they learned in their own 
operations, and all non-beekeepers said they would become beekeepers as a result of  attending 
the Bee College. 

• In Connecticut and Tennessee, Beemaster Program participants improved average knowledge 
33.6% according to pre- and post-test scores. 

• In 2012, use of  the “Bee Health” eXtension website in Tennessee increased 17.4%. YouTube 
channel subscribers increased 49.4%, and YouTube video views increased 54%.

• The Texas Beekeepers Association, in collaboration with the Texas Apiary Inspection Service 
and Texas A&M University, has adopted a new Texas Master Beekeeper Program. 

Reduced Losses to Parasites & Diseases
• NC-1173 helped edit the Honey Bee Coalition’s Tools for Varroa Management guidebook. 

This guide explains practical, effective methods that beekeepers can use to measure varroa mite 
infestations in their hives and select appropriate control methods. Effective mite control will 
reduce colony losses and avoid potential spread of  infectious disease among colonies.

• Beekeeping research and extension programs in Tennessee have helped beekeepers reduce 
colony losses to parasitic mites and other causes by 15%.

• NC-1173 genetic research has facilitated the development of  honey bee stocks and breeding 
programs that incorporate valuable resistance traits. Multistate coordination has provided 
a broader population base for selective breeding, so that multiple resistance traits can be 
incorporated to decrease loss of  hives from varroa mites.

• Artificially inseminated queen honey bees with resistance to varroa mites are being used as 
breeders in at least a dozen states, helping to propagate healthy local hives. 

• Increased knowledge of  pathogen identities and levels within bee hives, as well as honey bee 
antimicrobial and antiviral defense mechanisms, has made it easier to design and implement 
targeted, effective control strategies that can save bee colonies. 

Reduced Pesticide Exposure
• NC-1173 has led scientists, regulators, government officials, and industry representatives to 

standardize risk assessment measures for pesticides and change some pesticide registrations.
• Toxicology methodologies developed by NC-1173 are being used by state, national, and 

international agencies to evaluate pesticide use. 
• Results from NC-1173 projects are being used by beekeeping organizations and the 

Environmental Protection Agency to decide how pesticide regulations, formulations, and 
application methods can be changed to protect honey bees.

• NC-1173 members in Connecticut provided guidance on insecticide use during bloom in 
almonds to protect immature honey bees from exposure to developmental toxins.

• Ohio beekeepers were provided with a research-based guide for avoiding harmful synergistic 
interactions when honey bees are exposed to more than one miticide and when miticides 
interact with fungicides applied to orchard crops.

Increased Use of  Wild Bees
• Pumpkin growers in New York can reduce or even eliminate costs associated with pollination 

services from managed honey bee colonies by relying exclusively on wild non-Apis bees and 
wild A. mellifera.

Changed Planting Practices to Protect Bees
• NC-1173 Extension efforts in the Midwest are changing corn planting methods, encouraing 

farmers to use talc in the planting box to minimize bee exposure to insecticidal seed treatments.

Impacts

Biosciences technician at the ARS Bee 
Research Laboratory, Nathan Rice, uses a 
honey rake to remove beeswax that seals 
honeycomb cells full of honey. ARS photo.
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