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Do you know the Varroa levels 
in your colonies right now? If 
you’re like many beekeepers 

who I interact with, you don’t. 
And that’s surprising since varroa 

and its associated viruses are the ma-
jor driver of honey bee colony losses 
throughout the world. This is espe-
cially important in September (i.e., 
right now), since we’re entering peak 
varroa season in many parts of the 
United States.

Because varroa only parasitizes one 
bee species in the U.S. — the west-

ern honey bee, Apis mellifera — you 
might think that any varroa problems 
in your colonies will be restricted to 
your bees. But is that the case? This 
is the topic for our twenty-second 
“Notes from the Lab,” where we 
highlight “RNA virus spillover from 
managed honeybees (Apis mellifera) 
to wild bumblebees (Bombus spp.),” 
written by Samantha Alger and col-
leagues and published in the journal 
PLoS One [14(6):e0217822 (2019)].

As I write this, I’m on the plane home 
from the International Conference for 

Pollinator Biology, Health and Policy, 
which was held at the University of 
California at Davis Honey and Polli-
nation Center (https://honey.ucdavis.
edu/pollinatorconference2019). Dur-
ing the conference, I counted eight 
(8!) talks with data linking varroa, 
RNA viruses, and honey bee colony 
losses. Many of you know about the 
virus-mediated link between varroa 
and colony losses, but for those who 
don’t, here’s an analogy:

Do you know someone who’s had 
Lyme disease, Rocky Mountain Spot-
ted Fever, or malaria? Each of those 
diseases are transmitted by a rela-
tively benign pest — a tick or mos-
quito that bites you and collects a tiny 
fraction of your blood. But, in doing 
so, that tick or mosquito transfers 
a harmful microbe into your body 
— the bacteria Borrelia burgdorferi or 
Rickettsia rickettsii in the case of Lyme 
disease or Rocky Mountain Spotted 
Fever, or the protozoan Plasmodium 
spp. in the case of malaria. It’s these 
microbes that do the real harm to 
your health, not the tiny bit of blood 
taken by the tick or mosquito. 

Similarly, it’s not varroa that kills 
your bees, it’s the highly virulent vi-
ruses it transmits that kill your bees. 
Several RNA viruses are known to be 
vectored by varroa, and researchers 
have found links between many of 
them and honey bee survival. From 
these studies, three viruses stand 
out. Black Queen Cell Virus (BQCV), 
Israeli Acute Paralysis Virus (IAPV) 
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Authors Alex Burnham and Samantha Alger collect bumble bees from flowers near 
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and Deformed Wing Virus (DWV) are 
commonly associated with varroa, 
and DWV especially has been linked 
to colony losses. 

Because a growing number of re-
cent studies have found these viruses 
and other pathogens in wild bees, Al-
ger and colleagues decided to set out 
and test whether honey bees could 
potentially be an important source 
of RNA viruses in wild bees. In other 
words, if the colony in your apiary 
gets sick, could your bees spread vi-
ruses to wild bees?

For their study, the authors sam-
pled honey bees, bumble bees (Bom-
bus vagans and B. bimaculatus) and 
flowers from sixteen sites, seven of 
which were within 300 m of a com-
mercial apiary, and twelve of which 
were at least 1 km from any apiary. 
Bees were collected while they for-
aged at flowers across a large area at 
each site. At sites with apiaries, honey 
bee foragers were also collected di-

rectly from hive entrances. Four of the 
seven sites without an apiary nearby 
did not have honey bees present, so 
only bumble bees and flowers were 
collected at those sites. 

With nearly 400 bee and flower 
samples in hand, Alger and col-
leagues then went back to the lab and 
tested each sample for levels of BQCV, 
IAPV and DWV. In addition, they se-
quenced the positive detections and 
tested for the negative strand of viral 
RNA, which is a good indicator that a 
virus is replicating in a host (i.e., caus-
ing an active infection).

So, what did they find? Did hon-
ey bees share viruses with bumble 
bees? Yes. Alger and colleagues found 
BQCV and DWV in both bumble bees 
and honey bees. The prevalence of 
BQCV and DWV in bumble bees was 
greater at sites with an apiary nearby 
compared to sites that didn’t have an 
apiary nearby. Furthermore, the prev-
alence of DWV in bumble bees was 

greater at sites where honey bees had 
higher DWV loads, and bumble bees 
didn’t have viruses at any of the sites 
that didn’t have honey bees. In other 
words, when the honey bees were re-
ally sick with DWV, nearby bumble 
bees were more likely to have DWV, 
and when honey bees weren’t around, 
none of the bumble bees had viruses.

Were any of the viruses caus-
ing active infections in the bumble 
bees? Unfortunately, yes. The authors 
found that viral replication was oc-
curring in over a quarter of the B. 
bimaculatus samples and nearly 10% 
of the B. vagans samples. The nega-
tive viral strand was found for both 
BQCV (17%) and DWV (6%), indicat-
ing both viruses could cause active in-
fections in the bumble bees. Further-
more, replicating DWV was found 
more often in bumble bees near api-
aries compared to bumble bees that 
weren’t near apiaries. Thus, bumble 
bees were more likely to have active 
DWV infections when near apiaries 
that had DWV.

What about the flowers? Is that 
where the viruses are transmitted? 
Nearly 20% of the flowers contained 
BQCV and/or DWV, and only flow-
ers collected at sites near apiaries 
contained viruses. In addition, honey 
bee abundance was the best predictor 
of viruses on flowers. In other words, 
honey bees appear to be transmitting 
viruses to bumble bees at flowers, 
especially when an apiary contains 
colonies with lots of sick honey bees.

So, I want to “save the bees” and 
improve pollinator health. What 
does this all mean about my bees, 
varroa, and how I manage my api-
ary? The bottom line is that varroa 
isn’t only a problem for your bees, 
it’s also a problem for the wild bees 
surrounding your apiary because 
colonies with high varroa levels are 
very likely to have high virus levels. 
Thus, if you’re not controlling var-
roa in your colonies, you’re probably 
making wild bees sick and decreas-
ing overall pollinator health in your 
neighborhood.

Some beekeepers currently practice 
“Darwinian beekeeping,” allowing 
their weak colonies to fail from varroa 
so “only the strong survive.” While 
the goals of this practice are admira-
ble, in light of Alger and colleagues’ 
study, the methods are not. Typically, 
colonies that become overrun with 
varroa are simply left to die a slow 
death while virus-laden bees forage at 
wildflowers and likely transmit their 
pathogens to wild bees. If Darwinian 

Lead author 
Samantha Alger 
holds a common 
eastern bumble 
bee (Bombus 

impatiens) in a 
collecting vial.

Did you know biologists typically use their own vehicles when they conduct field ex-
periments? Thankfully, American made vehicles are apparently quite adept at facilitat-
ing bee science.
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beekeepers truly care about pollina-
tor health (which is a major goal of 
that practice!), they should continu-
ally monitor their colonies for varroa 
and cull any colonies that reach a pre-
determined threshold. 

Culling varroa-susceptible colonies 
before varroa gets out of control isn’t 
only going to benefit wild bee health. 
It’s also going to limit any pain or 
suffering that may be experienced by 
those varroa-infested colonies. For ex-
ample, I recently had an excellent dis-
cussion with a veterinarian who was 
flabbergasted that beekeepers would 
allow their colonies to fail from var-
roa. In veterinary medicine, it’s the 
veterinarian’s job to end pain and 
suffering by euthanizing the animal if 
that animal is in a hopeless situation. 
From his perspective, it wasn’t just a 
management or conservation concern 
to have varroa-infested colonies in an 
apiary, it was an ethical concern about 
animal welfare.

We’re all busy. I get it. But if you 
don’t know the varroa levels in your 
colonies, now is the time to check. 
Checking for varroa is easy (it takes 
less than 15 minutes!) and you can 
find detailed step-by-step monitor-
ing methods and treatment options 
here: https://pollinator.cals.cornell.
edu/resources/managing-pests-dis-
ease/. The Dyce Lab recommends 
checking your colonies’ varroa levels 
once per month. That may sound like 
a lot, but it’s really not. Think about 
it. If your family dog could die from 
a virus that took less than an hour of 
your time each month to check for, 
you’d do it, right? Why not do the 
same for your bees?

And if you find high varroa levels, 
please consider treating or culling 
your colony, depending on your man-
agement style and goals. Alger and 
colleagues have shown that pollina-
tor health is not comprised separately 
of “honey bee health” or “wild bee 
health.” Instead, honey bee and wild 

bee health are linked through the dis-
eases they can pass between each oth-
er. Thus, if we want to improve pol-
linator health, there’s no better place 
to start than the bees in your apiary.

Until next time, bee well and do 
good work,

Scott McArt
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