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• Grant funding – federal, state, 
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• Donor support

















Washington State University
A highlight of  CAHNRS Honey Bee & Pollinator Research Programs

• Honey Bee & Pollinator Health
• Better honey bees through breeding
• Varroa mite management
• Habitat management
• Health & Nutrition

• Biological Diversity Surveys in urban, agricultural, residential 
landscapes

• Ecology & IPM of pollinators both managed and native,wild



Pollinator research at WSU
• Establishment of a honey bee germplasm repository for breeding 
• Queen bee breeding for traits of apicultural importance 
• Reduction of overwintering losses in honey bees 
• The sustainable use of non-Apis pollinators
• Solutions for honey bee health and immunity
• Preeminent outreach to beekeepers and stakeholders
• Ongoing research on native bee management for specialty crops
• Nutrition and habitat ecology in fragmented urban and agricultural 

landscapes
• Impacts of pesticides – acute and long-term on pollinator health & 

behavior
• Management of honey bee nutrition
• Management of parasitic Varroa mites and p\other pests and pathogens 



WSU Scientists across CAHNRS
• Steve Sheppard, WSU Pullman – 100% effort on honey bee breeding, health, 

genetics, pesticides
• Brandon Hopkins, WSU Pullman – 100% effort on honey bee breeding, health, 

nutrition, pesticides
• Dave Crowder, WSU Pullman – 5% effort on non-honey bee pollinators in urban 

landscapes; biodiversity and community ecology
• Elizabeth Murray, WSU Pullman – Diversity, Native Bees, Honey Bees & Viruses
• Doug Walsh, WSU IAREC, Prosser – up to 10% effort on alkali bee, alfalfa leaf-cutter 

bee, non-honey bee pollinators in agricultural landscapes particularly alfalfa grown 
for seed; risk management and integrated pest management decisions for pollinator 
safety

• David James, WSU IAREC, Prosser – up to 10% effort on non-honey been pollinators 
in grapes grown for wine and conservation biology of habitat for pollinators

• Vince Jones, WSU TFREC, Wenatchee – up to 5% effort on modeling for the Decision 
Aid System for sustainable pest management decisions to protect pollinator health 
and maximize pollination services

• Tim Lawrence, WSU Island County Extension - up to 5% effort on honey bee 
breeding and health

• Lisa DeVetter, WSU Mt Vernon - up to 5% effort on pollination services in small fruits
• Bev Gerdeman, WSU Mt Vernon – up to 5% effort on honey bees and pesticides 







Using a chicken coop as a makeshift laboratory
In the Tien Shan Mountains of Central Asia in 2015. 
Photo by Steve Sheppard.
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The black bump on this honey bee’s back is a varroa mite. Mites weaken bees’ immune systems, transmit viruses, and siphon off nutrients. Photo by Scott Bauer, USDA Agricultural Research Service.            
By: Scott Weybright –  College of Agricultural, Human and Natural Resource Sciences     
PULLMAN, Wash. – Saving honey bees is easier when varroa mite infestation is reduced. WSU researchers are hoping mid-season hibernation can help in the fight against the mighty mites.
Varroa mites are pests that weaken bees’ immune systems, transmit viruses and siphon off nutrients. They’re a huge factor in colony collapse around the country.
“Most treatments only kill varroa on adult bees, and are generally only effective for three days,” said Brandon Hopkins, assistant professor of entomology and manager of the WSU bee program. “But a lot of mites live in the brood, which are under a wax cap that treatments can’t touch. Those bees hatch out and are already afflicted.”       
Currently, treating for mites requires three treatments over a 21-day period to make sure you treat all the new bees that come out infested with mites.       
These treatments are difficult and expensive because beekeepers must treat all their colonies on a specific schedule. It’s very labor intensive to treat thousands of colonies by hand three times at precise timing cycles, Hopkins said.
Cold storage
Bees don’t truly hibernate, but they do change their behavior in winter. Queens stop laying eggs, so no new ‘brood’ is created at that time.
Last August, WSU researchers put 200 honey bee colonies into refrigerated storage. This is a time when bees are still active, but have finished making honey for the season, and there are no crops that require pollination. It’s also when beekeepers normally do a round of mite treatments.
By placing colonies in refrigerators, the queen stops laying new eggs, which stops the production of brood. When the bees come out of refrigeration, there is no ‘capped brood’.
At that point, Hopkins and his team apply a varroa treatment on the adult bees.
The initial results were overwhelmingly positive. Researchers found an average of five mites per 100 bees on the control colonies (not refrigerated) one month after the normal three-cycle mite treatment.
The refrigerated colonies had an average of 0.2 mites per 100 bees one month after the single mite treatment.
“That’s a significant decrease,” Hopkins said. “Refrigeration is expensive, so we need to do more work to prove the cost is worth it for beekeepers, but we’re really excited so far.”
Additionally, the infestation levels varied tremendously from colony to colony in the control samples. That’s because of the difficulty in treating colonies consistently over three cycles. The colonies that had the refrigeration treatment had consistent mite numbers with little variation.
Doubling down
After hearing about this research, a few beekeepers approached the WSU scientists about doing a similar round of refrigeration in the early spring. Most commercial beekeepers in the U.S. take their colonies to California for almond pollination in February and March. But there’s a time gap between the end of the almond pollination season and the start of pollination season in the northwest.
“Beekeepers generally have two periods of time for mite treatments, before the bees make honey and after,” Hopkins said.
Once bees have mites, the infestation increases during the pollination and honey production months.
“But if they can start with low mite numbers, the bees are healthier during the honey production period,” Hopkins said. “A lot of varroa damage comes while the bees are making honey.”
Calculated risk with 100 colonies
This spring, Belliston Bros., a commercial Idaho beekeeper, donated 100 honey bee colonies to do a refrigeration study just like the one done in August last year.
“It’s a big risk for them,” Hopkins said. “But if it works, beekeepers would have significantly better varroa control while using fewer chemicals. And they’ll have better colony survival during the following pollinating season. It’s a win all-around.”
Nobody really knows how bees will react to being put back into their winter mode in what is normally the middle of their active season, he said. But that’s what science is all about. And if this works, it could be a major and environmentally sound victory in the great varroa mite battle that beekeepers have been waging for decades.
“We’re hopeful,” Hopkins said. “We won’t have results back for several months, but we’re excited we may have a way to help beekeepers keep their colonies strong and stable.”
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Capital Press. March 26, 2018. FILER, Idaho — Bees from Belliston Brothers Apiary of Burley, Idaho, are back home after pollinating almond groves in California. It’s now time for them to put their efforts toward honey production.
But first they’re getting a short break. It’s not a reward for their hard work, but an attempt to gain better varroa mite control, said Joel Smith, co-owner of Belliston Brothers.
Smith’s bees are the subject of research being done by Brandon Hopkins, an entomologist with Washington State University, who believes better varroa control can be achieved by treating bees in a broodless colony.
Varroa mites are the biggest threat to western honeybees through transmission of viruses and bacteria. Female mites crawl into the brood cells hours before the cells are capped by worker bees and later lay eggs. Those sealed cells protect the developing mites from miticides. The mites also feed on the larvae.
Putting the bees in an environment that simulates winter, when daylight is reduced and forage is absent, causes the colony to go broodless to reserve energy, Hopkins said.
The idea is to take away the mites’ “hiding places” and then administer a single miticide treatment when all the mites in the colony are exposed. Beekeepers typically administer multiple treatments to kill the mites outside the brood cells, he said.
“That introduces a lot of variability and is super labor-intensive,” he said.
Queens can lay 1,000 eggs a day, and the efficacy of a miticide depends on how many bees are in or out of the brood. Beekeepers typically treat the colony three times over the brood cycle. The goal of the research is to achieve better mite control with a single treatment, he said.
The project is an extension of small-scale research Hopkins did last summer at WSU’s bee laboratory in Pullman. That research achieved broodless colonies by caging queen bees, and the colonies were stored for two to three weeks in a dark refrigerated building.
Those colonies, as well as control colonies left outside, were treated with a miticide when they came out of storage. A month and a half later, the mite count in the broodless colonies was 0.2 per 100 bees, compared to 5 per 100 bees in the control colonies
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Collaborative research between Host Defense's team and Washington State University has been published in Nature’s Scientific Reports. Mycelium extracts of polypore mushrooms (Reishi and Amadou) have been shown to confer an immune benefit to bees. This research provides an actionable solution against the stressors threatening bee populations and, in turn, food biosecurity around the world. We’re proud to continue our work in the field of applied mycology to help people and planet.��Join our "Save the Bees" mailing list by emailing bee@fungi.com.
Bees urgently need our help.
Please join us in this global effort and learn how you can take action.  
https://fungi.com/blogs/articles/a-call-to-citizen-scientists-we-need-you-to-help-save-the-bees
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https://www.goodfruit.com/researchers-look-to-fungi-to-help-honeybees/
Honeybees struggle with a variety of challenges, from pesticides to habitat loss, but Washington State University researchers call enemy No. 1 the parasitic varroa mite, which weakens bees and spreads viruses.
“Imagine a pest the size of a dinner plate just sucking your nutrients all the time,” said Jennifer Han, a postdoctoral researcher working with entomologist Steve Sheppard.
His lab studies new methods for controlling the mites, including the idea that putting hives in cold storage to pause breeding will break the mite life cycle, a fungal pathogen that could act as biocontrol for the mites, and a mushroom extract that helps bees fight viral diseases.
Good Fruit Grower has written about the first idea previously (for more, see “Bees may do better being kept in the dark” from the March 15, 2018, issue).
Now, both fungi-based strategies are showing promise in lab studies, and the researchers plan field trials and dosing experiments to determine the commercial viability.
Today, beekeepers use insecticides to treat varroa mites, but the parasite’s life cycle and growing resistance hamper control efforts. That makes the idea of biological control very appealing, Han said, and so she decided to take another look at the fungal pathogen known as Metarhizium that’s already used to treat termites and other insect pests.
Previous research showed that the common, soil-dwelling fungus didn’t kill honeybees — perhaps because its spores get caught in the bees’ hair and groomed away before it can germinate on the cuticle, as it does on termites and varroa mites. Then, it grows inside those insects and kills them.
“But research got dropped in the ’90s because this is a soil-dwelling fungus and it doesn’t like warm temperatures. Honeybees keep their hives warm, so it’s hard to keep the fungus alive,” Han said.
Instead of seeing this as a fatal flaw, Han began breeding the fungus and looking for strains that could withstand heat. A few years ago, she found one. Hives treated with it have significantly less varroa and survive longer, she said.
She continues to refine her Metarhizium strain for increased virulence by basically farming dead mites.
“We treat a hive, the spores land on the exoskeleton of the varroa mite and it proliferates inside the mite, killing it, and makes spores on the outside. We collect spores off of the dead varroa (for propagation) with the idea that the ones that can kill the mites the fastest are the most virulent and infectious,” she said.
This year, she plans to refine her studies to nail down the best dose, timing and delivery method for the hive-optimized Metarhizium.
Meanwhile, her colleague, Nick Naeger, is exploring the use of fungi for a different purpose: to reduce the pressure of viral disease on the bees.
The idea actually came from mycologist and commercial fungi-farmer Paul Stamets, Sheppard said. Stamets runs Fungi Perfecti in Shelton, Washington, and he’d recently discovered that a class of mushrooms known as polypores had antiviral properties. He called up Sheppard and asked if he was interested in testing the mushrooms on honeybees.
“Paul had noticed bees foraging on his mushrooms naturally,” Naeger said. Polypore mushrooms decay trees slowly, and during their long lifecycle they produce antimicrobial compounds to protect themselves, he said.
A partnership was born. Stamets already grows the fungi for human supplements, so he provided strains he thought most promising to the WSU bee lab. They tested about a dozen different polypore strains, in the form of a fungal tea fed to the bees in sugar water. That’s an easy application for beekeepers, Naeger said.
“Most beehives in the U.S. will be fed sugar water anyway in the fall to help build up honey reserves going into winter,” he said. “A lot of the viruses also seem concentrated to the gut, so it’s an ideal delivery mechanism.”
Specifically, he looked at the two most common viruses found in WSU’s bees: deformed wing virus, which has a symbiotic relationship with the varroa mite, and the Lake Sinai virus, named after the location in South Dakota where it was first found in collapsed colonies.
Naeger fed the bees the extracts for two weeks and then assessed the difference in their viral load using a technique called qPCR to count the number of viral genetic particles the bees carried. The best extracts reduced the levels of the deformed wing virus and Lake Sinai virus 79-fold and 45,000-fold, respectively, and extended the bees’ longevity.
The benefit is clear, but the researchers are not sure whether the mushroom extracts contain compounds that are destroying the viruses directly, or if they are boosting the bees’ immune system, or both.
“They have some compounds that are very similar to compounds identified in pollen that do boost the bees’ immune system, like eating your veggies, but at the same time, there’s some compounds that do have direct antiviral properties,” Naeger said.
Lab studies continue to identify those mechanisms, while researchers are also expanding to study the extracts on a hive scale. Varroa mite pressure in their colonies was very high during the experiment, so none of the hives studied ultimately survived, but Naeger is analyzing the differences in the viral loads between hives.
These field experiments are key to figuring out how beekeepers can best use the mushroom extracts, said Sheppard.
“The trick now is how to integrate it into a management scheme that improves colony health,” he said. “There’s a chance in a year or so, they’ll be ready for beekeepers to use.” •
—by Kate Prengaman
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Walla Walla Valley 
Fields dotted with 
white alfalfa leafcutter 
bee huts.



Photo by Zach Mazur, WSU Magazine



https://www.opb.org/news/article/nw-native-
bees-alfalfa-farmers/

https://www.opb.org/news/article/nw-native-bees-alfalfa-farmers/


Photo by Zach Mazur, WSU Magazine





Photo by Zach Mazur, WSU Magazine



NW Pollinators Citizen 
Science Guide

http://pubs.cahnrs.wsu.edu/publications/pubs/em110e/

http://pubs.cahnrs.wsu.edu/publications/pubs/em110e/
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