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CHASING BEES

A Brief Word
Editorial

My life has been full of  unexpected twists and 
turns. I never suspected I would launch a new 
magazine, but here I am, taking a big, giant 
leap. It’s been a tumultuous and amazing year, 

full of  wonderful new connections, huge outpourings of  
support, and generosity beyond my wildest imagination. To 
all of  you who encouraged me to move from an idea scrib-
bled on a white board to the magazine you’re holding in your 
hands right now, my sincere thanks. 

Why launch a magazine dedicated to all pollinators? Two 
decades into the new millennium, it has become clear that 
our world is warming, our weather is more erratic, and the 
insect biodiversity that makes up the foundation of  our food 
chain is disappearing. We’re in the Anthropocene, a time 
when human impacts have shifted the course of  nature, 
changed ecosystems and the earth’s geology. 

Some see these as dire times, with little hope for the fu-
ture, as illustrated by the swelling tide lifting Greta Thunberg 
up as the voice of  a global movement. Others believe we still 
have time to act. 

In the age of  the Anthropocene the emphasis is on us. 
And we, as a species, have an amazing ability to adapt. I’ve 
always considered myself  a realistic optimist with a bent to-
ward practicality. This leaves me hopeful, as I want to leave 
my little corner of  the earth a little better than when I was 
born – perhaps this mindset comes from my childhood, as I 
shared my birthday with Earth Day. Each year we would trek 
into the woods behind our home, armed with large garbage 
bags. We would scatter in among the trees and shrubs, pick-

ing up discarded trash. As an enterprising species, we’re very 
clever at thinking up solutions. Yes, perhaps we procrasti-
nate, pushing things off  to a future date. But when deadlines 
loom, we’re pretty darn good at getting things done. 

I came into science through the back door of  beekeep-
ing. There is something about the entrepreneurial spirit of  
beekeepers and their inventiveness that inspires. I love how 
they share ideas and swap stories, how they come together, 
yet argue over obscure terms and tools. If  individuals of  po-

that doles out stings, I think we have time to intervene, im-
plement change, and help other species continue to survive. 

Honey bees, Apis mellifera, are not native to the United 
States. But as a scientist recently joked to me, they are the 
hardworking immigrants, doing the thankless agricultural 
jobs no one else wants to do. Many native bee enthusiasts 
are not keen on these “pollen pigs” as a colony of  50,000 
individual foragers can hoard precious food resources when 
habitat shrinks. 

Just as pesticides will not disappear from our monocul-
-

system services of  our imported honey bees. While each in-
dividual honey bee may not be the best pollinator, they make 
up for it with colony size. Hives are transportable and can 
easily be moved into the vast majority of  large scale crops 
that require pollination. It’s harder to scale up with native 
bees, and do we really want to? Do we want to turn our sol-
itary bees into agricultural workhorses, raised in vast quanti-
ties with greater risk of  disease?



2 MILLION BLOSSOMS

4

-
ten do best when many minds propose a variety of  potential 
solutions. The land swapped into organic production increas-

organic farms in the United States, an increase of  56% since 
we started keeping count in 2011. California still leads the 
pack in number of  organic farms, but many southern states 
have increased dramatically in the number of  registered or-
ganic farms. As consumer demand keeps escalating, more 
farmers make the switch from conventional. 

And so I remain optimistic, despite the plummeting num-

other pollinators. We can make a difference. Small changes in 
our backyards and balconies add up, if  we only know what to 

Children are insatiably curious. They rarely have a fear of  
bugs. Instead they want to know what it is and what it’s called 
and what it does. Let’s rediscover that curiosity. In our pages 
we aim to name the unnamed.

Our Mission
We strive to awaken readers to the vast diversity of  pol-

linating insects and animals. Our goal is to delight, entertain 
and name those well-adapted creatures buzzing through our 
world, because the more we know about pollinators, the bet-
ter we can provide habitat. Our quarterly magazine offers 
short and long form articles exploring how bees, birds, but-

Taking Flight
Enjoy our inaugural issue. We’ve packed it full. As you 

and inspire. From following bees into a desert to locate a 
precious water source or adding structural diversity to you 
pollinator habitat, our contributors take you on a journey 
into their lives, their gardens, and their dreams. 

We’re honored to have such amazing writers and voices 
grace our magazine. Mark Winston offers a guest editorial, 
voicing why 2 Million Blossoms is a much needed outlet 
for a growing movement. Marla Spivak and Bridget Mendel 
show us how honey bees self  medicate with propolis. Sara 
Dykman cycles us along the route of  migratory monarchs by 
bicycle, all 10,200 miles. In these pages you’ll discover black 
swallowtail caterpillars munching on parsley, whether those 
pretty bee hotels actually help pollinators, and how we can 
reach a truce with our wood boring carpenter bees.

A Place for Discussion
2 Million Blossoms came into existence because of  you, 

our readers. We value you deeply and want our pages to serve 
your needs. We welcome feedback and suggestions. And we 
hope to be a place for discussion, where contentious ideas 
can be expressed – not to be shot down – but to open our-
selves to different viewpoints and exchanges.

Thank you for your support,
Kirsten S. Traynor 

A special thank you to our Pollinator Platinum Sponsor Betterbee 
and our Golden Hive Tool Sponsor Mann Lake. 

We truly appreciate your support in bringing this magazine to life. 
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United We Stand 
to Expand 

Guest Editorial

by Mark Winston

As a writer I’ve always been intrigued by new mag-
azines, websites and blogs, because they express 
trends that are on the verge of  coalescing into 

outlets are vital in the transition from isolated individuals 
connected tenuously by a common interest to cohesive so-
cial, cultural and political undertakings. 2 Million Blossoms

focus away from solely honey bees toward the diverse and 
intriguing sphere of  wild bee and other pollinators. 

There currently are innumerable newsletters, magazines 
and digital outlets that concentrate on honey bees, not sur-

prising given that there are millions of  beekeepers around 
the globe. As well, honey bees continue to have substantial 
and measurable economic impact through the products of  
the hive and their role as managed crop pollinators. 

The human world associated with honey bees has not 
completely ignored other pollinators, but until recently non-
Apis pollinators have been the poor cousins of  the research 
and beekeeping communities. 2 Million Blossoms aims to 
change that, with its core ambition “to awaken readers to the 
vast diversity of  pollinating insects and animals,” giving voice 
to a crusade that has been growing for well over a decade, 
since reports of  honey bee colony demise raised alarms.

This movement views honey bees as only one component 
of  a healthy and biodiverse pollination ecosystem. Many of  
its adherents are happy to erect an inclusive tent that wel-
comes all who work towards pollinator protection, whether 
wild bees, honey bees or non-bee pollinators are their prima-
ry interest. Others express a mild to strong antipathy to hon-
ey bees, or conversely to non-managed pollinators, creating 

of  pollination.
All those in the pollinator movement share the common 

value of  conserving and hopefully expanding pollinator 
populations. But the movement is not unimodal; proponents 
differ in the backgrounds that brought them into the circle 
of  pollinator protectors, their motivations for choosing pol-
linators as their environmental line in the sand, and which 
pollinators they favor as their charismatic species.

Some enter the pollinator sphere through the lens of  ag-
riculture, recognizing the importance of  pollinator diversity 
in creating a resilient agroecosystem. A subset of  this group 
is pragmatic, concerned that dependence on honey bees as 
our primary crop pollinator is worrisome given the regular 
loss of  35-45% of  honey bee colonies each year. Others 
share a deeper philosophical concern around contemporary 
agriculture with its vast monocropped systems and heavy de-
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pendence on chemical fertilizers and pesticides. They view 
mega-farms as an unwholesome way to grow food, threat-
ening both our personal human health and that of  the envi-
ronment.

A second group represented in the expanding pollinator 
protection movement has been the urban public, many of  
whom were previously uninvolved with honey bees and oth-
er pollinators but are motivated by a fondness for nature in 
the city. It may simply be nostalgia; bring up bees, and con-
versation will veer to someone’s uncle back on the family 
farm who kept honey bees, or to a childhood memory of  

-
numerable and diverse bees. 

The public bent towards bees could also be an expression 
of  the current urban back-to-the-land phenomenon that has 
popped up in most cities, favoring chicken coops, backyard 
food gardens instead of  lawns, permaculture, compost bins, 
and mason bee nests. Or, the urban public might simply be 
motivated by a generalized fear of  agricultural or environ-
mental collapse.

A third segment that has been vital in connecting dispa-
rate concerns about pollinators into a movement has been 
the small but dedicated group of  scien-
tists who study wild pollinators. They 
toiled for decades, underfunded and un-
celebrated, until honey bee colony col-
lapse shifted the research landscape to 
recognize the potential and importance 
of  diverse pollination options. Today, 
wild pollinator research has become a 

high-impact node of  contemporary biol-
ogy, establishing a knowledge base and 
expertise critical in supporting a broad 
pollinator protection movement.

Wild pollinator research has expanded concurrently with 
public interest, and examples abound of  healthy cooper-
ation and collaboration between the traditional honey bee 
lobby and the newly effective wild pollinator supporters. 

Bee Audacious con-
ference, a meeting in Marin County, California designed to 
bring thought leaders, experts, and practitioners together to 
develop audacious ideas for the future of  bees and beekeep-
ing. Represented were hobby and commercial beekeepers, 

organizations, community organizers, gardeners, students, 
mead makers, state extension agents, USDA and academic 
scientists, and others. 

One core group of  outcomes from Bee Audacious in-
cluded many ideas to protect the integrity, diversity and over-
all health of  the agricultural, natural, urban and in-between 
ecosystems upon which all bees – and other pollinating an-
imals – depend. Pollinator corridors in cities, conservation 
easements on farms, shifts in agricultural subsidies to en-

courage pollinator-friendly farms, and collaboration with hy-
dro companies, railroads and municipal/state/federal trans-
portation authorities to establish pollinator habitat along 

to all pollinators, including managed honey bees, wild native 
bees and non-bee species.

A second, more local meeting was held in the Califor-
nia Bay Area in 2019, Habitat Audacious, further demon-
strating the power of  diverse elements working together to 
generate solutions around pollinator issues. The discussions 

between habitat management mandated by municipalities to 

to maintain and expand nectar and pollen-producing plants 
for bees and other pollinators. One outcome was a network 
of  beekeeping and wild pollinator supporters who are work-
ing with local municipalities to establish plant species and 
management paradigms that can meet the dual objectives of  

The Bee City movement (now an initiative of  the Xerc-
es Society for Invertebrate Conservation) is another prime 
example of  a successful, high-impact program that has unit-

ed beekeepers and others to pursue the 
common goal of  creating urban areas 
that are healthy for pollinators. A grass-
roots movement originating in Ashe-
ville, North Carolina, Bee City’s stated 
goal is to make a difference in reversing 
the threat currently facing pollinators 
around the world. There are current-
ly over 100 Bee Cities in the USA and 
Canada, united by an interest in creat-
ing sustainable habitats for pollinators 
through conscientious landscape man-
agement. No distinction is made be-

tween honey bees and others; rather, the focus is on creating 
coalitions of  citizens, city staff  and experts to enhance habi-
tat for all pollinators, wild or managed.

Two underlying and compelling ideas have united native 

-
cide use and enhanced forage, the most important elements 
in the pollinator conservation movement. And second, we 
are a considerably stronger lobby for pollinator issues when 
we are united rather than divided.

But, there have been cracks in this unity, challenges where 
economic interests or strongly held beliefs separate propo-
nents into contentious camps rather than fostering collabo-

that the need for managed honey bee colonies to pollinate 
crops would be reduced if  habitats in and around farms fos-
tered stronger wild pollinator populations.

It’s likely that there will always be a role for managed hon-
ey bees in agriculture, but fewer honey bee colonies would be 
required if  our farms had heightened populations of  resident 

“
There have been 

cracks in this unity

”
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GUEST EDITORIAL

native pollinators. Indeed, one of  the lessons from organ-
ic agriculture is that wild pollinators are considerably more 
abundant than on conventional farms. A shift towards wild 

-
formation in how commercial beekeepers make their living, 
which today in the USA is slanted toward moving bees mul-
tiple times to pollinate crops. The reality of  contemporary 
agriculture, heavily dependent on mobile honey bees, and 
the vision of  many in the pollinator movement for more 
balanced agroecosystems, may not be compatible, and it will 

on this particular issue.
The beekeeping community is itself  divided, with a chasm 

between those promoting small-scale, stationary beekeeping 
and more industrial beekeepers with thousands or tens of  
thousands of  highly mobile colonies. The disparity between 
hobby/sideline and commercial beekeepers has always been 
a component of  beekeeping, but hobbyists and sideline bee-

colonies continue to collapse in high numbers. 
Darwinian beekeeping is becoming particularly popular, 

championed by Tom Seeley, whose work on feral honeybees 
suggests that honey bee health might improve if  colonies 
were managed in hives and with life cycles closer to those 
of  wild honey bee nests. This work has inspired a popular 
movement among beekeepers (see for example, Seeley’s re-
cent excellent new book The Lives of  Bees), and uncov-
ered differing philosophies around what beekeeping could 
and should be.

-
ing growth of  urban beekeeping. Local meetings that used to 
attract ten old-timers now bring in dozens or even hundreds 
of  interested residents, with a wide range of  ages, genders, 
and cultural, economic and political backgrounds. These as-
piring beekeepers hold in common a desire to foster colonies 
as sustainably as possible, seeing beekeeping as a way forward 
towards an urban ideal that integrates city life and nature.

Colonies on roofs and in neighborhood gardens and 
backyards are springing up all over cities globally. A new in-
dustry has even developed that for a fee will put a colony on 

your building/company roof  or your home balcony/back-
yard for a fee, manage it for you or teach you how to be a 
beekeeper, and provide colony renters with some buckets of  
honey at the end of  the season.

This explosion of  urban beekeeping, and the corre-
sponding compatibility of  municipal bylaws that permit bee-
keeping, have been important positive elements in expanding 
public support for pollinators. But, more honey bee colonies 
in cities has also created disagreements with those worried 
that the high density of  hives may adversely impact wild pol-
linators. The concern seems to be growing along with bee-
keeping, but to my knowledge there is little evidence one way 
or another to support or deny this claim. Research would be 
useful here to add data to the speculation.

been between purists who want conservation programs to 
focus exclusively on native plants that might attract native 
bees, vs. those who see “native” as less important than sim-
ply being good pollinator plants. An astounding number of  
common North American plants that provide excellent for-
age for bees are not native, and of  course the honey bee 
itself  is an imported species. Here, too, compromise seems 
viable, with a mix of  native and non-native plantings creating 

plants as well as the generalists that can obtain abundant nec-
tar and pollen from diverse sources.

Pollinators are but a subset of  the many challenges fac-

undercurrent of  the core issue we all face: whether to work 
together for the common good, or to divide into sectors with 
narrower positions. My hope is that 2 Million Blossoms will 
be a successful outlet to broadly celebrate pollinators and the 
range of  people who have come to care deeply about these 

issues as we move into the uncharted territory in which hon-
ey bees and other pollinators may gravitate toward a different 
balance than they have in the past.

I have learned much from both honey bees and wild bees, 

reaching across the aisle to work together. My main takeaway 

need attention, but problems are best solved through col-
laboration and cooperation, with the spice of  respectful, di-
verse voices providing the most effective catalyst for positive 
change.

Mark L. Winston is a Professor and Senior 
Fellow at Simon Fraser University’s Morris 
J. Wosk Centre for Dialogue, and author of 
the recent books “Bee Time: Lessons From the 
Hive” as well as the co-authored “Listening to 
the Bees,” with poet Renee Sarojini Saklikar.
www.winstonhive.com (personal blog and 
website)
www.sfu.ca/dialogue (Centre for Dialogue)
www.sfu.ca/dialogue/semester (Semester in 
Dialogue)
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The Way 
to Water

by Craig Childs
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CHASING BEES

Alone in the desert, 
you notice every small thing. 
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Aseed blows along the sand and you watch it. A 

color of  amber, and your eye tracks it through 
creosote bush and stately saguaro. 

that. You’re onto something. Going out 
and back, they are more focused than if  
they’d been foraging for yellow paloverde 
blooms or patches of  sweet-red chuparo-
sas. They aren’t going for nectar. You 
learn to tell the difference. They’ve found 
water.

A couple decades ago, my task in the 
pale, ragged desert of  southwest Arizo-
na was simple: walk the mountain ranges 
of  Cabeza Prieta National Wildlife Ref-
uge — named for a blackened head on 

tinajas, as they’re called, record their di-
mensions, and mark them on a map. It 
was part of  a Master’s thesis I was work-
ing on, studying transient natural water 
features in the desert. These were holes 
and bedrock depressions in steeply-sided 
mountains thousands of  feet tall. To the eye, the ranges are 
as barren as the moon. Rainwater collects in potholes pro-

tected by rock shadows in the outcrops of  these mountains, 

art around the holes, peckings and polishings from people 
who used these sources for thousands of  years. On a wildlife 
refuge where endangered Sonoran bighorn sheep survive on 

in, a small puzzle piece in the biological 
management of  a low, hot desert where 
water is precious.

Some tinajas I found were deep-bel-
lied, so full they felt oceanic. Most were 
little more than creases in the rock, 
pockets of  old rainwater teeming with 
gossamer, pulsating fairy shrimp. The 
sheep — rams with brown, rutted horns 
like battle instruments, and spiked ewes 
— come down to most of  the tinajas. 
You expect that. In the desert, life gath-

were coming back with loaded crops, 
-

toward their destination. My map needed another star on it, 
another recording, and if  there’s a chance of  seeing water, 

“
Where did the 

bees manage to 

this endlessly dry 
country? 

”
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CHASING BEES

Pumping industriously at its 
edge, 20 or 30 bees worked 
the water.

you wouldn’t hesitate. You’d follow the bees.
-

jada, the low place between mountains, 10 or 15 miles walk-
ing through tall cacti and broad, wandering washes with a 
backpack loaded for a handful of  days. Where did the bees 

hole of  a tree? Damp gravel at the bend of  a wash?
I wouldn’t have thought about water being out here, my 

eyes aiming for the mountains ahead, home of  the tinajas. 
I walked through wash gravel parched almost every day of  

was beyond me. I was hearing about it second hand.
Bees need water to keep hive temperatures down. Over 

100° F, pupae and adult bees begin to die. Water is fanned 
and spit inside, where it evaporates and in the process cools 
the air. In a 2016 study out of  Cornell, hives were put under 
heat lamps, and those with access to water stayed cool from 

quickly exceeded lethal temperatures. When water was re-
turned, hive temperatures dropped. The study, led by author 
and bee behavior specialist Thomas Seeley, found that work-
er bees in hot, dry conditions were stockpiling water in the 
hive, and some, what Seeley calls “water bottle bees,” were 
bulging with it in their abdomens, acting as storage vessels.

Today was in the high 80s heading for 90s, not at their 
temperature threshold. More likely, these foragers were 
bringing water back to prevent the hive from drying up, as 
sure a way to die as heat. Humidity in the broodnest needs to 
be around 75 percent, while the surrounding desert drops to 
low teens and single digits. The water need is constant.

This region is known as the Devil’s Highway. The num-
ber and regularity of  deaths and severe dehydration along 

gallon jugs in their hands face horizons of  nothing but arid-
ity. This is where a humanitarian aid worker was arrested for 

vehicle, another party, distances rippled in mirage. The mere 
thought of  water, the notion it could be out there, seems 
dangerous.

For my task, I started looking for steep angles of  rock and 
plunging, shaded draws in the mountains that could cup and 
hold water. I used old maps and journals. A Jesuit priest, fa-
ther Eusebio Kino, crossed through here in the 17th century, 
taking note of  larger water sources, his distances measured in 
leagues. I turned leagues into miles and came upon some of  

near to the top, each of  them ringed with bees, their abdo-
mens pumping.

Or just follow the bees. They’ll take you to the desert’s 
scarcest commodity. Sometimes it’s to a tiny, greening pool 
they found on a disk of  cow dung, or a knot-hole in the side 
of  a tree, the rain-water orange, no use to other wildlife but 
a lifeline for the bees. 

Seven bees, ten, twelve, twenty, zoomed around me, not 

a pinpoint, a hunk of  granite sticking out of  a barren plane. I 

growing around its base where rainwater washed off, limbs 
scrawny and reaching. I wouldn’t have thought to look here. 
Struggling from thirst, I’d go around the landmark, trying it 
for shade if  anything. I scrambled up its side where the rock 
had splintered, its salt and pepper crystals easy to grip. Bees 
were funneling in and out of  a shadow, a crack. I climbed 
to it and saw inside a dark, slender mirror. Pumping indus-
triously at its edge, 20 or 30 bees worked the water, some 
landing, some taking off, most open-jawed, mouth parts sub-
merged, abdomens expanding. 

Farther than two kilometers, water’s not worth the trip. 

load is absorbed from the crop into the bee’s midgut during 

with next to nothing. They’re supposed to come back full-
cropped, exchanging their water through the mouth back at 
the colony where a stream of  in-hive bees unload the return-
ing forager. 

The need for water is communicated by the vigor with 
which it is taken. When more is needed, the hive mates gath-
er it quickly from the mouth of  the forager, who speeds away 
for another load. When the need lessens, the unloading slows 
and foraging backs down. In Seeley’s 2016 study, where he 
and his colleagues turned heat lamps onto broodnests, heat 
didn’t send water collector bees straight into action. Instead, 
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-
tors, delivering tongues and tapping antennae, begging for 
water. The collectors then spurred into action. 

Coming in or out of  the rock formation, bees didn’t 
mind me. They smacked into my back and chest on blind 

around me. I reached into the crack through the humming 
hole. Bees landed on my forearm, trundling toward and 

dark and silvery surface, as if  to prove it was real. 
The hole held, I calculated with tape measure and rough 

equation, twenty-two and a half  gallons, give or take a few. 
Three feet long and a foot wide, it had collected where rain 

crustaceans, suggesting the water has staying power. 
If  the bees were hurried, I couldn’t tell. What bees, 

hurried? If  I knew this rock and its creatures, if  I spent 
time here, months, years, I’d know by the pumping of  
abdomens how much water they needed. One glance in 

a hole like this, I’d read the humidity andy  temperature in
their broodnest, the swiftness and thirst oft  the workers,
and the state of  water within two klicks.

-
ter, poison, or irradiate this water, it wast  rain, even if  sev-
eral months old. It tastedt  like rock, tasted clean. I could
have loaded my entirey  pack fromk  the site, but thet  bees had

pressing, each bee fumbling outg  oft  the hole and zooming
its crop-load into the desert, stretching ag  lifeline back tok
the hive, a cave ceiling org  hole in this vast, dry refuge.y

Craig Childs has published 
more than a dozen books, his 
most recent Virga & Bone: Es-
says from Dry Places. He is a 
contributing editor at Adventure 
Journal Quarterly and his work 
has appeared in The Atlantic, 
New York Times, and Orion. He 
lives in southwest Colorado.

 Few things are more in-
stantly satisfying than a cool 

glass of  water on a hot summer day. 
Honey bees would agree—water is the key com-

ponent of  their in-hive air conditioning system. To keep 
sensitive larvae from overheating, a worker bee will regurgitate a 

water droplet, then fan her wings to evaporate the water and cool the hive: 
the same evaporative cooling you feel when you catch a gust of  wind after stepping out 

of  a pool. The colony delegates a special workforce to keep this air conditioning system running while 

colony kept its broodnest, combs containing immature bees, at a comfortable 36°C (97°F) even as outside temperatures 
soared above 60°C (140°F)! 

 Working alongside Drs. Tom Seeley and Michael Smith at Cornell University, I investigated the ability of  honey bee 

control their access to water. When we aimed a heat lamp at the broodnest, the bees responded quickly by fanning their wings, 
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from the small dish we provided. Only when we removed the 
water dish did broodnest temperatures climb uncontrollably 
to dangerous temperatures, demonstrating the critical impor-
tance of  water for keeping the hive cool. Desperate water 
collectors frantically searched the greenhouse for any liquids, 
eventually outsmarting us by covertly sucking moisture from 
moss growing on the greenhouse ceiling. 

The most mysterious part of  the bees’ incredible water 
collecting behavior is how the small water collecting task-
force is able to sense the thirst of  the entire colony. When 
our bodies need water, we sense it automatically and uncon-
sciously, as signals from the brain motivate us to drink. Hon-
ey bee colonies, however, face the challenge of  social thirst. 

others for quenching your thirst. Honey bees experience the 
same problem because the entire colony depends on only 
a handful of  water collectors to tune in to their collective 
needs. 

So how do these collector bees know when it’s time to 

cueing in on hive temperature: after we turned on the heat 
lamp, it took the bees about an hour to start collecting in 
full force. Instead, they seem to be able to sense the overall 
thirst of  the colony as soon as their existing water stores dry 

stomach contents to exchange water and nectar with their 
sisters. Right before the water collection taskforce became 
activated, we noticed other workers approaching collectors 
and “begging” them for water by extending their tongues. 

When water collectors were unable to provide the requested 
drink, they rushed from the hive and returned only when 

a really simple behavior—begging by thirsty workers—can 
explain the complex and sophisticated colony regulation of  
water collection.

Thirsty bees not only spring into action at the moment of  
need—they also prepare for future emergencies. We found 
that after these days of  intense thirst, bees had stored water 
in their wax combs in the same way that they store honey for 
the winter. Additionally, we observed a set of  living water 
storage tanks: a line of  workers with distended abdomens 
sitting quietly on the edge of  the broodnest at the end of  the 
day. When we squeezed their stomachs, they regurgitated fat 

-
er the next time the temperature skyrocketed. We called these 
workers “water bottle bees” and marveled at their foresight 
in the face of  the harsh greenhouse environment. In nature, 
too, honey bees perform impressive feats of  cooperative be-
havior to sense and quench the thirst of  their thousands of  
sisters.

Madeleine Ostwald is a PhD 
student in Animal Behavior at 
Arizona State University. She 
has studied the social behavior 
of honey bees, tropical stingless 
bees, and tropical sweat bees. 
Her current work focuses on 
understanding the evolution of 
sociality in carpenter bees of the 
desert southwest.
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DIGGING IT

by Amy Yarger

the Structure of 
Pollinator Habitats

Think of  all the gorgeous photography of  pollina-
tors you’ve seen – a startlingly green sweat bee 

perched on the hot magenta spike of  gayfeath-
er. Even people who claim not to like “bugs” appreciate the 

-
gether. Pollinators and blossoms just go together. Pollinator 
gardening is gaining immense popularity around the world, 
as families, gardeners and students do what they can to make 
a stand for biodiversity.

For most the ideal pollinator garden provides a nectar and 

food for these animals in their adult stages. 
But if  we really want these habitats to support pollina-

tors for the long term, we must consider the entire life cy-
cle of  these animals and how their needs may change over 
time. Effective pollinator habitat gardening ensures that our 

important creatures to mate, raise young, and increase their 
populations. The richest pollinator habitats are complex, di-
verse, connected – novel ecosystems in our own backyards 
and parks.

Blooms
Beyond

Caterpillars are the ultimate picky eaters. 
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Most pollinators are attracted to open, sunny areas when 

and predators. While man-made bug hotels and bee houses 
can be delightful additions to a pollinator garden, most shel-
ter for wildlife is going to come from the plants themselves. 

Different pollinators will seek different types of  shel-
ter for different reasons, so it’s best to allow your garden 
to be as diverse as you can. During harsh weather, soldier 

shrubs and grasses which can provide a 4-season windbreak. 

groundcovers to hide from predators. Even a boulder in 
the sunshine can become a valuable basking spot for these 
cold-blooded creatures. 

Garden designers often use the term “structural com-
plexity” to refer to a landscape that is composed of  many 
diverse elements, serving many needs. Wildlife habitats, in-
cluding those geared to pollinators, require this complexity 
– it’s the difference between a sterile bed of  junipers adorned 
with some nodding petunias and a living landscape.

Adult pollinators are not only doing the hard work of  
carrying pollen from plant to plant, they are often looking 
for mates. A well-planned habitat garden promotes pollina-

-
duction, and they typically get these salts from mud, animal 

Few gardeners will go so far as to put a cow pie or dead 

a shallow dish with equal parts compost and sand, then keep 
it moist—the perfect watering hole for single males 

-
ing tall grasses or perennials near paths gives them the ideal 

Of  course, the most important part of  mating is actually 
having available mates. Making sure your habitat is connect-
ed or at least close to other habitats—such as your garden 
buddy down the street—leads to more interconnected polli-
nator pathways and thus success for pollinators. Some of  our 

don’t venture far, so we should strive to get our neighbors, 
friends and communities planting pollinator habitats, too.

Once these pollinators mate, habitat gardeners pay equal 
attention to preparing the nursery for all the little larva ba-
bies that will grow up to be the next generation pollinating 

over two-thirds of  native bee species will raise their young 
in underground burrows. If  we keep a few patches of  bare 
ground, we’re really just wallpapering the baby’s room—mak-
ing it hospitable to rear young. The same goes for soft wood, 
the perfect home for burrowing bees, and moist patches that 

Digger bees nest in bare ground. 
By providing open spaces with soft ground,  
we permit the entire solitary life cycle  
of digger bees in our pollinator gardens. 

Pollinator habitats are complex and diverse.
Varying the heights of the plants we grow 

 
to “perch and patrol”, claiming  
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grow larval food plants, also known as “host plants.” Each 

caterpillars can grow on: from milkweed for monarch but-
-

erpillars as the ultimate picky eaters; generations of  a chem-
ical arms race means that if  the right plants aren’t there, the 

lifecycle, the pollinator habitat garden becomes something 
more – a functional and engaging landscape that can support 
diverse living things. 

Many of  us, especially those of  us who live in urban ar-
eas, work with novel ecosystems, combinations of  plants and 
animals and conditions that have never coexisted before in 
nature. If  we try to see our landscapes through the eyes of  
pollinators and imagine how they use their habitats at differ-
ent stages and season, we can better provide the resources 

 
to provide shelter for varied pollinators. 

Leaving perennials up during the winter 
months provides shelter for pollinators,  

who may be nesting in the stalks. 
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While we can’t completely reproduce a natural habitat with 
its uncountable and unpredictable interactions – we have 
limited space and often other uses and expectations for each 
site – we can approximate to the best of  our abilities. Cul-
tivating diversity and complexity in our pollinator habitat 
brings abundant rewards for both the wildlife that moves in 
and the humans who share the space. 

Amy Yarger has worked in the public 
horticulture field since 1996.  She re-
ceived a bachelor’s degree in ecology 
and evolutionary biology at the University 
of California, Irvine and then went on to 
study plant-pollinator interactions at the 
University of Michigan.  Her work at But-
terfly Pavilion, where she has served as 
horticulture director since 2006, touches 
on many of her passions: plants, insects, 
habitat conservation and science educa-
tion. 
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Beyond The 
Hive

by Rusty Burlewby Rustyy  Burlewy

Ethical Beekeepingour decisions define us
My friend Harry keeps bees in a 

bustling metropolitan city where he 
harvests bumper crops of  thick and 

luscious clover honey. The honey is 
so popular with local consumers, 

he can command any price.

His particular area of  the country isn’t known for bumper 
crops of  anything, except the occasional bloom of  rats or 
mosquitoes. Yet year after year Harry’s bees pack away im-
pressive quantities of  blue ribbon clover honey. How is this 
possible?

If  you are an early-riser and willing to stalk someone in 
-

ing for planting. Under cover of  darkness, he loads his bicy-
cle with industrial-sized bags of  white clover seed, punches a 
few holes in the bottom, and pedals through the metropoli-
tan parks and cemeteries, sprinkling seed as he goes.

Within weeks, well-groomed sidewalks and headstones 
are awash in clover. As soon as it blooms, his honey bees 
tend the blossoms, working tirelessly to collect, dry, and cap 
the precious nectar. Harry is truly the Johnny Appleseed of  
clover honey.

What is Ethical Beekeeping?
Most discussions of  ethical beekeeping center on the 

treatment of  bees. Do bees feel pain? Are they sentient be-
ings? How should beekeepers treat their charges? 

While the treatment of  bees is an important consider-
ation, and one that deserves scrutiny, ethical beekeeping does 
not stop at the apiary gate. The actions of  beekeepers affect 
family, friends, other beekeepers, the public, and even the 
environment itself. When the topic of  ethical beekeeping 
comes up, I inevitably think of  Harry.

Given its importance, how can we recognize ethical bee-
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that governs one’s behavior. Synonyms for ethics include 
nebulous phrases like moral code, rights and wrongs, ideals, 
virtues, and dictates of  conscience. To certain professionals, 
ethics is a written set of  rules, often enforced with sanctions. 

unethical behavior is often obvious. Like pornography, you
know it when you see it.

Messing with Plants
If  you think spreading clover is a questionable activity, 

consider the practice of  seeding invasive weeds. Beekeepers 
have been known to plant noxious weeds in direct violation 
of  laws and ordinances designed to control the spread of  
such plants. I’ve known beekeepers to sow Japanese knot-
weed, yellow star thistle, and spotted knapweed along road-
sides, railroad rights-of-way, and even church parking lots. 
I’m told if  you wait until after the county sprays roadside 
weeds with herbicide, you can get a good crop of  nearly any-
thing.

The practice of  sowing weeds isn’t at all surprising. After 
all, beekeepers have planted for their bees since the begin-

at the garden store. We plant acres, if  we can, or a few pots. 
So it’s not surprising that beekeepers, recognizing the honey 

maybe you just let them grow instead of  cutting them back. 
Then, perhaps, you give them room to expand. Before you 
know it, you’re harvesting seed and sprinkling it everywhere.

In the meantime, huge taxpayer dollars are spent on road 
maintenance and weed control. More and more herbicide is 
sprayed by the county because those darn weeds keep com-
ing back. In truth, the beekeeper is making money by costing 
the taxpayer even more.

Unfortunately, the damage to the environment is great-

displace the plants that pollinators, birds, and other wildlife 
depend on. They destroy the natural landscape and replace it 
with one of  less biodiversity. Dozens of  native plant species 
that supported hundreds of  invertebrate species are sudden-
ly replaced with one or two species that support fewer insects 
that, in turn, support fewer song birds that, in turn, support 
fewer raptors. 

The Freedom to Roam
Beekeepers are unique because their livestock is free to 

roam—completely unsupervised—across private property, 
public lands, and consecrated grounds. And while they roam, 
they collect nectar, pollen, and plant resins from wherever 

Normally, we don’t think much about the things our bees 
take because they provide a service—pollination—to the 
plants from which they harvest, and because we humans ar-
en’t prone to collecting these items ourselves. On the other 

harvested from another person’s land?

Who Owns What? 
Think for a moment about other forms of  livestock. If  

your neighbors’ pigs, goats, cattle, or chickens were to roam 
onto your land and take whatever they wanted, leaving noth-
ing but feces, how would you react? Imagine what the neigh-
bors would think if  your alpaca ate their apples or your cat 

rhubarb? Most of  us would glow with embarrassment and 
try to make things right. But bees? Bees can get away with 
anything and we nary give it a thought.

The question of  who owns what is not restricted to the 
suburbs. For example, in many jurisdictions, livestock is pro-
hibited from grazing on public lands without a permit. In 
others, livestock is totally banned. But beekeepers frequently 
stack hives along property boundaries and fence lines so they 
face vast tracks of  public land. Though their placement is 
technically legal, the bees are harvesting from the public and 

Some say that where a bee goes and what she steals is an 
act of  God, over which we have no control. But the acquisi-
tion of  a colony is a deliberate decision, just as acquiring pigs, 
goats, or chickens. Once we decide to keep bees, we need to 
be mindful of  what they are doing, even if  we can’t control 
their minute-to-minute actions.

Public Lands for the Public Good
Many beekeepers believe they have a right to keep their 

bees on public lands or conservation tracts. However, many 
biologists believe that such lands should be set aside to al-
low native pollinators a place where they need not compete 
with managed livestock. After all, the idea of  providing un-
disturbed habitat for native species was one of  the primary 
reasons such lands were set aside.

I’m reminded of  a man who was caught stealing duck 
eggs from a wildlife preserve and selling them at his local 
farmer’s market. In many ways, selling honey harvested from 
public lands is no different. While selling honey from a pre-
serve feels “okay,” selling duck eggs from the same place 
seems preposterous—over the top wrong. But they basically 

by harvesting from taxpayer supported property.
We need to stop and think. If  representatives of  public 

lands, and that includes voters, have decided that honey bees 
are not wanted on a particular parcel, is it ethical to line the 
margins of  that parcel with bee hives? Similarly, if  jurisdic-
tions or private entities are paying for the upkeep of  parks 

Neighbors and Bees
Lori is a single mother with a preadolescent daughter al-

lergic to just about everything. She left her job in the city to 
move her daughter into the countryside away from indus-
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trial pollutants and vehicle exhaust. Lori is not naïve, so she 
knew country living came with its own set of  risks for those 
with serious allergies. Still, she thought the risks were more 
manageable. Soon after moving, she installed a swing set and 
small jungle gym in the backyard, not far from the porch, 

window.

on skin tests, Lori knew bee stings could be deadly to her 
daughter. The neighborhood where they lived was zoned 

both she and her neighbor owned at least that much. But 
the neighbor, let’s call him Tim, placed his hives right on the 
fence line facing the swings.

Lori talked with Tim, explained the situation, and asked 

going through the swings and over the porch. His answer? 
“No way.” The area he chose received the most sunlight so 
he refused to change it. “Furthermore,” he said, “this is my 
property and I have the right to put bees wherever I please.”

Gray Area Disputes
Like so many problems in beekeeping, Lori and Tim fall 

into a gray area. Both followed the letter of  the law in their 
jurisdiction and obeyed the rules established by their home-
owners association. So while Tim’s answer may be perfectly 
legal, is it ethical? Is it the best way to treat a neighbor?

Their story is similar to one from India, where a woman 
was taking in laundry to make some extra money for her fam-
ily. She hung the sheets out to dry on clotheslines, a practice 
that worked well until her neighbor got bees. After that, her 
business was ruined because the laundry was covered in bee 
feces before it could dry. It turns out that everyone was act-
ing within the law, but the women was ultimately left without 
a job.

Feces is a problem in residential areas, too. Many bee-
keepers, myself  included, never even thought about it un-
til that memorable moment when a partner says, “Honey, 
what’s that sticky stuff  all over my car?”

I’ve heard complaints about bee feces on everything from 
bicycles to lawn furniture, swimming pools, sandboxes, pic-
nic tables, and tennis courts. When one homeowner com-
plained that his new vinyl siding was stained, the beekeeper 
denied his bees could have anything to do with it, after all the 
bees weren’t crawling on the house. 

Unfortunately, the beekeeper failed to consider that if  a 

that load is also traveling at 20 miles per hour, at least initially. 
As a result, the feces drops in an arc. In this case, his bees 

the neighbor’s house, leaving their marks as they went.
Gray-area disputes can arise between beekeepers, too. For 

20 years, Frank kept 200 hives in the clover-rich lands of  the 

not-so-great seasons. But last summer, the parcel adjacent 
to his was purchased by another farmer who immediately 
placed 500 hives in view of  Frank’s apiary. Within weeks, 
Frank began having trouble with lack of  forage, robbing, and 

foulbrood and, later, nosema.
In this particular jurisdiction, as in most of  America, the 

new farmer was within his rights to place hives on his land. 
In general, property rights do not accrue over time, but are 
immediately transferred with the property. As long as both 
beekeepers are acting within the laws of  the jurisdiction, 

doesn’t matter.

Rude and Abusive Neighbors

bees arrived. Her next-door neighbor had the habit of  light-
-

ried that it would cause her bees to abscond. She wrote to 
me complaining about this rude and abusive neighbor who 
stretched the holiday into a four-day crackerfest.

She went on to explain that she was going to complain 
to the police, the town council, and the county sheriff  until 
she got this maniac stopped. My advice to her? Slow down 
and think.

Who will be the rude and abusive neighbor once her bees 
begin defecating on his patio furniture? Who will be the rude 
and abusive neighbor when her honey bees drink from his 
pool, swarm over his mailbox, or sting his kids? Who will be 
the rude and abusive neighbor when her bees misappropriate 
his hummingbird feeder and terrify his dog? If  you expect 
your neighbors to accept your bees and their rogue behavior, 
the least you can do is cut them some slack.

The thing is, you never know what bees will do. One of  
my neighbors kept fruit trees for many years before I got 
bees. Lots of  the apple trees were old, produced little, but 
provided enough fruit for the family to enjoy. However, once 
my honey bees found them, those trees produced bumper 
crops of  apples. So many apples, in fact, that the old trees fell 
over, tugging the root balls right out of  the ground. One by 
one over the next few years, they toppled from the tremen-
dous load they were not accustomed to bearing. Though it 
was totally natural, it was also embarrassing.

The Ethics of  Varroa Mites
Nothing has tapped on the ethics door more relentlessly 

than varroa mites. The mites proved vexing not only to bees, 
but to legions of  frustrated beekeepers. New management 
questions continue to multiply faster than the mites them-
selves. How much medication, if  any, will you settle upon 
yours bees? What will you do with colonies dying of  massive 
infestations? Do you have a right to cross contaminate wild 
species with varroa-mediated viruses? What will you do with 
honey contaminated by mite treatments?

Steven, an agitated middle-age beekeeper, took me aside 
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at a pollinator conference. “What mite treatment do you 
use?” he asked. Without waiting for an answer, he said, “You 
don’t think they harm the honey, do you? I mean all those 
warnings, they’re just government stuff, right?”

Steven explained that he used one of  the commercial 
products that stipulated that honey supers must be removed 
before use. He did that for 
a while but then got all 
mixed up about which su-
pers had been tagged for 
extraction and which were 

gave up and just mixed the 
honey altogether based on 
the old maxim, “Dilution is 
the solution to pollution.” 
Problem solved.

His kids ate it, he said, 
and no one got sick. The 
next year he sold it at the 
fair, and no one com-
plained. Still, I could tell it 
bothered him.

Even things that seem 
simple and straight for-
ward are sometimes not. 
I’m generally a law-abid-
ing citizen and would not 
dream of  selling honey 
contaminated with mite 
meds. On the other hand, 
I will feed my family a can 

-
yond the pull date because 
I think pull dates are bo-
gus. I could say the same 
thing as Steven, “They ate 
it and no one got sick.” All of  which demonstrates that our 
beliefs and perceptions color what we think is ethical and 
what we think is nonsense.

Pharmaceutical Contamination
The question of  pharmaceutical contamination in hon-

ey did not arise with varroa mites. Until it became illegal in 
2017, beekeepers routinely used antibiotics in their hives to 
treat for both American and European foulbrood. Today, 
certain antibiotics can still be used for that purpose, but certi-

can be purchased. The problem was one of  overuse: bee-
keepers were using drugs such as oxytetracycline and tylosin 
prophylactically to prevent outbreaks of  disease. The drugs 

-
terial infections.

As we have seen in other livestock, overuse of  these drugs 
can cause resistant strains of  bacteria to develop which can 

result in so-called “superbugs,” organisms resistant to specif-
ic antibiotics. Sometimes these superbugs like Staph become 
resistant to multiple drugs and can no longer be controlled 
by antibiotics, causing tremendous problems. When honey 
gets contaminated, humans end up eating low dosages of  the 
drugs, which is one of  the quickest way to develop resistant 

bacteria. With low dosag-
es, some bacteria may be 
killed, leaving only the re-
sistant ones to thrive and 
reproduce. 

Some epidemiologists 
believe that long-term ex-
posure to low-level dosag-
es of  antibiotics in every-
thing from beef  stew to 
hand soap sped the devel-
opment of  many of  our 
current superbugs. In an 
attempt to lessen human 
exposure, these products 
are now being restricted in 
animal husbandry.

Oversight and Abuse
Of  course, stricter 

oversight does not mean 
that antibiotics are no 
longer being used by bee-
keepers. Some beekeepers, 
by their own admission, 
stockpiled antibiotics be-
fore they became unavail-
able. Others are using 
smuggled merchandise or 
off-label products they 

-
ternet or from friends. Selmi, a retired accountant in Florida, 
said of  antibiotics, “I can’t be lifting supers all the time, so I 
put it in the hives and leave it there. Nobody’s going to test 
the honey. And if  they did, who’s to say where those things 
came from? Robbing bees maybe? Or drifters?”

Contaminated honey is not the only problem resulting 
from the misuse of  antibiotics. For example, some beekeepers 
have unknowingly purchased nucleus colonies in which foul-
brood was being suppressed by antibiotics. The new owner, 

himself  with infected hives which must be burned, bees and 
all. Sometimes, entire apiaries are destroyed. In several of  the 
stories relayed to me, the sellers simply shrugged and denied 
any knowledge of  foulbrood in their operations.

Treatment-Free Beekeeping
More contentious than many issues in contemporary bee-

keeping is the question of  treating, or not, for varroa mites. 
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Whether it is “fair” to the bees to leave them defenseless is 
only a small part of  the controversy; the larger and more 
problematic question is what to do with a collapsing colony.

When a colony begins to collapse from excessive varroa 
load, two separate processes help the mites migrate from the 
collapsing colony into a healthy colony. According to Peck 
and Seeley,1 the most important process is robbing by work-
ers from a healthy colony. As a varroa-weakened colony loses 
the strength to defend itself, it becomes a lure for other bees 
that steal the honey and inadvertently carry mites and their 
associated viruses back home. In addition, bees that drift be-
tween colonies within an apiary can further aid the migration.

Many beekeepers who treat, as well as some breeders and 
queen producers, decry collapsing colonies as no better than 

-
wards others. On the other hand, those who champion treat-
ment-free methods are convinced that unless we stop treat-
ing, we will never solve the varroa problem. They believe that 
unless we force the bees to confront the mites with genetic 
resistance, they will never evolve the means to control them.

Culling the Weak
The middle ground is simple in principle but hard to 

implement: destroy the colonies that show no sign of  mite 
resistance before they begin to drift and spread disease else-
where. The problem, of  course, is deciding when to call it. 
How many bees are allowed to drift and infect others before 
you make the ultimate decision? None of  it is easy.

I met Chuck over lunch at a treatment-free seminar. He 
had been trying to establish treatment-free stock for six years, 
but his apiary died back to nothing every fall. He admitted 
that culling colonies was his donnybrook. “I just can’t do it,” 
he said quietly. “I give them one more week to overcome 
the mites, and then another. In the end, they all abscond and 
everybody dies.”

Protecting Other Pollinators
One of  the greatest fears of  those concerned with biodi-

versity is the potential damage that virus-laden varroa mites 
can do to other species. Due to the unique brood cycle of  
honey bees, it is virtually impossible that any non-Apis bee 
could harbor varroa mites themselves, but viruses are a dif-
ferent story. In fact, collateral damage from varroa has al-
ready been found in some species of  bumble bees.

Recent work by Alger et al. (2019)2 showed that two spe-
cies of  bumble bees foraging near apiaries where honey bees 
had high viral loads were often infected with both deformed 
wing virus (DWV) and black queen cell virus (BQCV). Bum-
ble bees foraging away from apiaries were virus-free. In ad-

-
aries were found to contain the viruses as well, making the 

Bear in mind that this study looked at just two of  the 
more than 3,500 species of  bees found in North America. It 
is certainly possible that other species of  bees, and perhaps 
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wasps, may also contract the viruses. If  so, these individuals 
may pass them on to others. In other words, allowing infect-
ed honey bees loose in the environment is a serious assault 
on pollinator health, possibly creating unhealthy and disease 
ridden ecosystems for the pollinators that feed us.

Remember that North American beekeepers imported 
the honey bees, the varroa mites, and the related viruses. We 
also imported the tracheal mites and several of  the brood 
diseases. Spreading them carelessly throughout the environ-
ment isn’t much different than seeding invasive weeds. Do 
we really have the right? 

Unethical or Unaware?
Many ethical issues arise from misrepresentation: a seller 

says a product is something that it is not. These breaches are 
seldom deliberate attempts to deceive, but result from a lack 
of  understanding on the part of  the beekeeper. Beekeeping 
is not simple. It takes years to develop a solid understanding 
of  the details so, in the meantime, things can get confusing.

A good example is selling honey with a high water con-
tent. Every year someone sends me a photo of  a jar of  honey 
they purchased that literally exploded. The honey fermented 
until the lid popped off  and honey oozed down the sides of  
the jar and onto the shelves below.

To me, this doesn’t look deliberate. Instead it appears 
that the beekeeper lacked a good understanding of  the water 
content of  honey or he didn’t know how to measure it. Per-
haps he extracted too many uncapped cells or added water 

under “unaware.”
Another example is selling sugar-syrup laced honey. In all 

my beekeeping years, I’ve never seen anyone do this on pur-
pose. However, I’ve seen lots of  people do it because they 
didn’t know better. The unsophisticated beekeeper often be-
lieves that honey bees somehow distinguish between nectar 
and syrup and manage to keep them separate.

Tonya, the beekeeper whose naiveté motivated me to start 
a blog, insisted that if  you feed your bees all season long, they 
will eat the feed and store the nectar. In her mind, there is no 
possibility that honey bees might do anything else. She sold 
her harvest labeled “Pure Honey” and didn’t believe I could 
be so crass as to suggest it may contain syrup.

A third question comes from purchasers of  honey who 
wonder about its provenance. “How do you know this is 
100% alfalfa honey?” Well, that’s a good question. The US 
Department of  Agriculture says beekeepers may use a vari-
etal name if  the honey comes predominantly from one type 
of  plant. But how do we know that? 

Experience with varietals certainly plays a part. I can tell 
certain ones by taste, and if  you add in the color and season, 
you can often be pretty sure of  the variety. Many beekeepers 
who sell varietal honey move their bees in and out of  various 
crops as they bloom, which is probably the best assurance 
that the honey comes from predominantly one source. Some 
look at the pollen in the honey because that can be a good, al-

though not perfect, indicator of  where the nectar originated.
Without experience, though, determining variety is more 

something that sells for a high price. Manuka honey, for ex-
ample, is so prized and expensive that overzealous beekeep-
ers may believe their honey contains more Manuka than it 
actually does. Even here in the United States, some varietals 
such as sourwood, sell for such a premium that beekeepers 
need to reign in the urge to exaggerate their crop’s purity.

Hive Product Woes
Another practice some see as unethical is heating crystal-

lized honey to liquefy it for sale. In North America, buyers 
of  honey typically want it in liquid form, so in order to sell it 
easily, beekeepers often warm it. But if  honey is warmed too 
much—typically above hive temperature—it begins to lose 
some of  its best aromatic and medicinal properties, making 
it less desirable. A few beekeepers think any warming should 
be disclosed, while others consider warming to be under-
stood—just part of  the marketing process.

Similarly, organic labeling is a point of  contention. Some 
beekeepers believe if  they don’t treat their colonies with 
chemicals, and don’t treat their homes or farms with pes-
ticide, then they can use the organic label. But it’s not that 
simple. The USDA labeling laws for organic products are 
confusing, especially for honey, so beekeepers are left with-
out a clear pathway.

While selling hive products is fun and rewarding, it is also 
fertile ground for fraud. Selling mishandled or mislabeled 
honey is easy, and so is selling mishandled pollen and royal 
jelly. Using nuc sales to rotate old combs out of  an apiary is 
not a new idea, nor is selling “slightly used” queens as brand 
new. If  your new queen isn’t performing as she should, just 
sell her—no one will ever know. 

Renting Colonies to Growers
Stories of  less-than-honest beekeepers are popular in 

February when almond trees are in full bloom. Rumor has it 
that few growers actually inspect the hives they rent for size 
and strength, which means those who provide strong col-
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onies with excellent pollination potential are competing on 
price with those producing weak, substandard colonies. In-
credibly, tales surface of  beekeepers throwing in a few empty 
hives along with the good ones, effectively raising the pay 
rate per hive.

Obviously, this hurts both the growers and other bee-
keepers, but here too the value of  a colony is not always 
perfectly clear. We can agree that an empty hive is useless, 
but assessing strength of  a normal colony is subjective. One 
keeper’s exceptionally strong colony is another keeper’s aver-
age colony, which doesn’t indicate dishonesty but only differ-
ences of  opinion.

Agricultural Tax Breaks
Stories of  substandard colonies remind me of  complaints 

from beekeepers in some of  the southern states, particular-
ly Texas, where a landowner with a minimum number of  
colonies on a prescribed amount of  acreage can receive ag-
ricultural tax relief. The details vary between counties, but 

produced, meaning the owner can simply eat his own honey 
or give it away.

receive a tax break on their land. The adjacent landown-
er erected six hives three years ago, added bees, and never 
returned. Terry is angry about the abuse of  both bees and 
taxpayers. “You know those bees are gone because nothing 
moves over there,” she said. “But every year the county guy 
comes by with a clipboard. Six hives. Check.”

Jim nodded. “I think the enforcement guy is afraid of  
bees. He never gets out of  his pickup and doesn’t look for 
live bees, even at our place. Fifty-three hives. Check.” 

Like so many gray areas, however, good can come from 
these programs. Some people hire professional beekeepers 
to maintain their hives, which helps the local economy, and 
the bees are a boon to agricultural endeavors. Sadly, it’s im-
possible to design a program that’s immune to abuse, and it’s 
natural for those who comply to feel cheated.

How Big is Our Footprint?
Many ethical dilemmas lack right or wrong answers, but 

they make us think. Ultimately, we cannot change honey bees 
or make them behave, but we can make ourselves aware of  
the burdens our bees place on others.

of  homeowners, businesses, conservationists, or government 
agencies. We will be better served by trying to understand 
our own footprint and allowing other pollinators their space. 
Leave the conservation areas to wildlife, treat your neighbors 
with respect, and be empathetic toward those who don’t un-
derstand your fascination with bees.

Each beekeeper needs to draw a line between what is ac-
ceptable behavior and what is not. Since the demarcation will 
be different for every individual, we will never completely 
agree on what is right and proper. Nevertheless, my greatest 

Rusty Burlew is a master beekeeper in Washington State. She has been 
fascinated by honey bees since child-
hood and, in recent years, has become 
enthralled with the native bees that share 
pollination duty with honey bees. She 
has an undergraduate degree in agro-
nomic crops and a master’s degree in 
environmental studies with an emphasis 
in pollination ecology. Besides writing for 
her website, HoneyBeeSuite.com, Rusty 
has published in many magazines, fre-
quently speaks about bee conservation, 
and has served as an expert witness in 
bee sting litigation.

hope is that we have the collective wisdom to draw our line in 
a reasonable and agreeable place before lawmakers are forced 
to draw it for us with complex and restrictive legislation.
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As editor of  a bee magazine, I am constantly asked 
-

swer. “Plant a Flower, Feed a Bee.” Easy, right? 
But rarely in life is something easy. Planting 

for pollinators is becoming a passion for a lot of  people, 
many with good intentions, but not a lot of  experience. To 
succeed means knowing what to plant, how and where to 
plant, and then how to care for them, not just for that mo-
ment of  inspiration, but for years. Instant gardens rarely fare 
well. 

If  you live in an apartment building with a balcony and 

part of  Corporate America who wants to look good and be 
able to say we are doing our part, there are all sorts of  incen-
tives. It’s getting easier to convince the higher ups to hire a 
professional landscaper, convert two or three acres of  their 
corporate, fertilized, chemically weeded lawn, and then man-

have the equipment and know-how to spray, plow, harrow, 
till and plant, either broadcast or in nice, neat rows, creating 
a pollinator garden that is to die for. Their corporate image 
depends on good impressions, so they come back to manage 
it, and it blooms beautifully in tip-top shape. You did good, 
Corporate America: the company looks good, the landscaper 
made money, and those insects who get to wine and dine do 
a bit better too. All things considered, a good.

Of  course, there are a multitude of  opportunities to 
make this happen at all levels of  government. City, county 

that setting aside some of  their excess land in the name of  
feeding pollinators is not only good for business and their 
image, but when done right, it actually enhances the budget, 
cutting down on weekly mowing. That it helps those insects 
out there is a bonus. It’s a win/win/win for everybody and 
everything. Another good.

All of  these have one thing in common. The people in 
charge that are doing the planning, donating and hiring have 
the money and staff. Corporate landowners, government 
agencies at all levels - they make the rules - so whatever they 
do is OK with those in charge, because they are in charge.

 
But what about all those private spaces that are popping 

up? A simple foundation planting in the front of  the house 
-

ble garden out back. Even a few pots on the deck or porch 
look good. None of  these additions change the general vibe 
of  the property, what the neighbors might think, and even 
what the local zoning regs have to say. But (and you knew 
there would be a but), what happens when you want to put 
in a large pollinator garden in a neighborhood that takes a 
dim view of  a somewhat unmanaged looking plot of  ground, 
right there, where everybody can see it? Heavens!!

The neighbors. That’s what this is about. Both the neigh-
bors right next door, those across the street, those who are 
part of  your neighborhood homeowners association, those 
who may have to deal with invasive plants or noxious weeds 
when a poorly planned garden gets out of  control, and those 
who are in charge. Basically, the folks who have to deal with 
the bad and ugly in life—the good intentions gone wrong.

Growers of  unkempt pollinator gardens that resemble 
weed infested pasture get noticed. Usually from two very dif-
ferent perspectives. They won’t come up and complain to 
your face. Oh no, a complaint will be lodged with the appro-
priate authorities. A complaint that results in someone from 
somewhere knocking on the door, or a strongly worded in-
fraction letter, telling the grower that this has to be neatened 
up. Deadlines are given, further inspections are planned and 
if  all else fails, a summons is issued, just like when you don’t 
shovel your sidewalk after a snow storm. 

Don’t laugh. I’ve seen it happen. Unkempt lawns are an 
eyesore, a danger to the local population of  pets and small 
children. They can harbor all manner of  obnoxious garden 
and yard pests, animals that can harm anybody who ventures 
near, and are a continuing source of  weed seeds, invasive 

The Good

The Bad
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order. Now! The people in charge have spoken. Fix this bad 
and ugly.

How does that happen? From grand intentions to a 
court appearance? It starts with a failure in the basics of  bed 
preparation. These need to be well researched or the plan is 
doomed from the start. Killing the plants already there, then 
the seeds that are neatly buried from last year, then the seeds 
that are buried there from a lifetime of  seasons beneath the 
undisturbed dirt. All these sources of  undesired seeds need 
to be dealt with. 

Then, what gets planted is next. If  you go looking, you 

Some are selected by ‘experts’ to grow in YOUR area, with 

pollinators in “your” state with excellent germination? May-
be. Sometimes. 

Basic horticulture is next. Fertilizer, water, more water, 
and some more water. Depending on the planting, mulch 
maybe, and more than an occasional search for those weeds 
that didn’t get caught earlier. Grasses are common, but an-
nual weeds that blow in love your new plot, and take off. It’s 
easy growing in a bed with all that fertilizer and water. 

Some gardeners don’t really like to think of  this. Like nat-
ural beekeepers, if  it doesn’t grow with no attention from the 
keeper, then it shouldn’t grow at all. It’s a sink or swim world, 

lead to really bad and ugly.
The results, of  course are as diverse as the kinds of  plants 

-
tion they got in the beginning. And like most things in life, it’s 
a bell curve of  results - from perfect to terrible and mostly 
somewhere between. 

Let’s start with the worst that can happen. Nothing. The 
seeds don’t germinate because… Well, why? The seeds? 
Planted too deep or not deep enough? No water? Eaten by 
birds and bugs? Basically, the seed mix wasn’t good, or the 
gardener wasn’t good. Either way nothing but weeds show 
up by mid-summer, and the plot looks like weeds the rest of  
the season. Bad.

Or, the annuals in the mix start, but the perennials never 

at fault? The gardener or the seeds?
By the near end of  the season, that meant-to-be bene-

-
thing scruffy like that poorly maintained factory on the edge 
of  town. And you can bet the neighbors don’t really want to 
have to deal with this, not in my back yard. And that’s when 
the Neighborhood Zealots suddenly appear. Their rallying 
cry: Get rid of  the ugly.

Our would be pollinator gardener may not be lost. At-
tention from the other spectrum can happen when the local 

They tell the story of  how a concerned citizen is doing his 
best to save the bees. That’s the voice over while the camera 

is a good thing, right? 
And would you believe, there are neighbors who don’t 

-
hood to go back to neat. Nice, clean and ordered.

Of  course, beekeepers, greenies, nature lovers, citizen sci-
entists, gardeners, and all the rest of  us get wind of  this story: 
good guy plants pollinator garden, gets rousted by ignorant 
neighbors and an uncaring government. The fact that the 
garden looks – Great, Average, or Terrible – isn’t mentioned 
or noticed. Until one of  the now incensed and angry neigh-
bors or one of  the government people that was attacked calls 
up that TV shot, and, minus the voice over, points out that 
the pollinator plot really does look like that abandoned fac-

lawns.

Here’s the Short Lesson from this Story 
Planting for pollinators is good. Planning for pollinators 

is necessary. Do your zoning and horticulture homework 

and that’s bad. And you’ll have both a mess to clean up and 
ugly neighbors to appease.

The Ugly

Kim Flottum is the retiring 
Editor of Bee Culture maga-
zine, author of several bee-
keeping books including The 
Backyard Beekeeper, Better 
Bee Keeping, and In Business 
with Bees, covering basic be-
ginner to running a beekeep-
ing business. He is associated 
with several pollinator groups 
that have to deal with this 
problem on many levels.
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by Janet Lanza

The Parsley Plant 
and the Swallowtail

You’re happy that your parsley is being eaten? My 
neighbor was incredulous. Yes, I was happy. The 
“eaters” munching away were the caterpillars of  

my yard. If  you live in the eastern half  of  North America, 
from the Gulf  of  Mexico to southern Canada, and south-
west to southern California, you, too, can entice these beau-

What Do They Look Like? Know What You are Seeing

are in my yard.” My neighbor hadn’t a clue what black swal-
lowtails look like. 

The adult black swallowtail (Papilio polyxenes) is large 
-

ing nectar—but quickly if  you chase one. Like other swal-
lowtails, the black swallowtail has a “tail” on the back edge 
of  both hindwings, though why they have these tails is still 
unknown. As the name implies, the tops of  the wings are 
mostly black with a spattering of  blue near the bottom on 
some females. At the inner back corner of  the hindwing of  
both males and females is a black dot in the center of  an 
orange spot—if  you see this mark, you clearly have a black 
swallowtail. 

When the wings are open it’s easy to distinguish males 

and females. The back edges of  both fore- and hindwings 
have spots, one white row in females and two yellow rows 
in males. Sometimes, females also have a blue band on the 
hindwings. The undersides of  the wings are similar in males 
and females. The black-dot-within-the-orange-spot is visible 
and there are two rows of  orange spots. The black body is 
speckled with white spots.

small yellow ball laid singly by adult females on young leaves 
of  the plants the caterpillars will eat.

©
 D

er
ek

 R
am

se
y, 

W
ik

im
ed

ia
 C

om
m

on
s

Male black swallowtail
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© David Schwen

A dark chrysalis that blends 
in with dead leaves 

Caterpillar of the black swallowtail  
(Papilio polyxenes) on curly parsley

©
 D

er
ek

 R
am

se
y, 

W
ik

im
ed

ia
 C

om
m

on
s

©
 M

eg
an

m
cc

ar
ty

, W
ik

im
ed

ia
 C

om
m

on
s

A green chrysalis that blends in with 
a photosynthesizing plant

Second instar caterpillar 
mimics bird droppings

to fennel; the caterpillar is visible through 
the shell as it’s nearly ready to eclose
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It’s fascinating to follow the growth of  an individual cat-
erpillar, as they literally change their spots. The youngest cat-
erpillars wear a white band that encircles the middle of  their 
black body like a belt. They are doing their best impression 
of  mimicking bird poop. As they age and molt, the caterpil-
lars turn green and develop black bands highlighted by yellow 
spots across the body, looking more like a miniature snake.

Spotting them when they pupate is tricky. You’ll either 

raise a caterpillar in a safe spot to see the chrysalis (pupa). 
Before a larva forms its chrysalis, it leaves its host plant and 

on a silken pad attached to a plant stem, while the front end 
arches away from the stem, held in place by a strand of  silk. 

-
alis can be green or brown, depending on the season and 
the environment. If  it’s formed late in the season, so that 
the chrysalis overwinters and the adult emerges the following 
spring, it resembles a dried, brown leaf. But a chrysalis that 
ecloses to produce adults in the summer can be either brown 
or green, depending on the surrounding vegetation. 

Egg-Laying Females are Good Botanists 
 “Do they lay eggs on all the plants in your garden?” my 

neighbor queried. 
-

tively small group of  plants when choosing where to lay eggs. 
They’re good botanists. Actually, it would be more accurate 
to say egg-laying females are good chemists. The plants they 
use as nurseries are generally quite similar chemically.” 

“taste” them with their feet. If  the female senses the right 
chemicals, she deposits an egg. In the vegetable garden, fe-
male black swallowtails most often lay eggs on parsley, dill, 
and fennel. Outside the vegetable garden, females lay eggs on 
rue and Queen Anne’s lace. But European settlers brought all 
of  these plants to North America from Europe.

So what did black swallowtails eat before Europeans in-
troduced parsley and other plants to North America? To this 
day, black swallowtails lay eggs on a variety of  native plants. 
If  you don’t plant parsley, fennel, and dill, you can still have 

black swallowtails. Instead, try golden Alexanders (Zizia au-
rea
America and good for the native garden. They are pretty, 

have small geographic ranges. 

My neighbor’s curiosity kept her poised at the edge of  my 
garden. 

Unlike caterpillars, which eat a very limited variety of  

Black swallowtails collect nectar from milkweeds, thistles, 

many other plants. If  you watch closely, you can see the but-

-

Enemies and Defenses
We watched and a bird swooped down, hungry to catch a 

observed. “How can they escape predators?” 

escape and you can spot evidence of  “beak marks” on the 
wings, usually a v-shaped scar or missing part on the wing’s 

-
tails have a clever defense mechanism against birds. They 
mimic the coloration of  the pipevine swallowtail (Battus 
philenor
entirely to the caterpillar’s munching on pipevine plants and 
absorbing the potent chemicals from this plant. Birds that 
catch a pipevine swallowtail end up with a distasteful beakful 
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gives black swallowtails some protection from birds. Females 
are better mimics than males and therefore probably derive 
greater protection. 

Other animals, most often ants or spiders, prey on black 
swallowtail caterpillars. Though they look soft and helpless, 
the caterpillars have surprising defense mechanisms. When 
disturbed, the caterpillar everts an osmetarium, which re-

-
ment of  its thorax. This forked appendage stinks, emitting a 
foul-smelling mixture of  carbon-based acids. The caterpillar 
tries to smear the potential predator, an insect version of  
protective mace. Experiments have demonstrated that this 
caterpillar mace repels ants, small spiders, and even preying 
mantids.

What Can You Observe?
 “What are they doing?” my neighbor asked as we stood 

chaotic.” 
“It’s not really chaotic,” I reassured her. “Just watch for a 

bit, and you’ll see them feed, rest, and mate.”

reproduction. 
You’ll often see them land on leaves. Sometimes they 

nearby. She’s most likely a female looking for a place to safely 
deposit eggs.

-
icals to identify good host plants. Plant oils evaporate from 
the leaves and the scent attracts the females. When she lands, 
she “drums” on the leaf, tapping her front legs on the leaf  to 
“taste” it. (Yes, she has taste receptors on her feet.)

When a female decides the plant is a good place to ovi-
posit, she curls her abdomen down and lays an egg on the 
plant. Black swallowtails prefer to lay eggs on the tops of  
young shoots, but usually only one egg at a time. An individ-
ual female lays from 200 to 400 eggs in her lifetime. Imag-

about two weeks!
Sometimes you’ll catch sight of  a male searching for a 

mate. Females are often a rare resource, so males spend con-
siderable time “patrolling,” or looking for a mate and defend-

rather lazily above vegetation, it might well be a male hunting 

will approach it for a closer inspection. If  the visitor is anoth-
er male, he will attempt to chase it away, protecting his most 
desirable hilltop where swallowtails prefer to mate. But if  the 

“Puddling” by pipevine swallowtails, the noxious tasting 
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spiral up and down around each other for about a minute. If  
the female accepts the male, she will land on a plant or on 
the ground and allow the male, approaching from behind, to 
attach. They will remain connected for up to an hour.

-
lating their internal temperature. On a cloudy or cool day, 

on a rock with their wings held open toward the sun. This 
posture allows them to soak up the sun’s rays and warm up 

sitting on wet ground with their proboscises extended into 
the mud. Scientists call this quirky behavior “puddling,” as 

are sipping up moisture and salts. Experiments have shown 
that some swallowtails, often mostly males, absorb salts like 

research is needed to fully understand which species puddle 

If  you look carefully in your garden, you can spot cater-
pillars, too. They are eating (and pooping) machines, system-
atically chomping down on a leaf, leaving nothing, or only 
leaf  veins, behind. So, make sure you plant plenty—especial-
ly if  you want some parsley or dill for yourself.

Make your Garden a Haven for Swallowtails
-

den?” my neighbor wanted to know. I had hooked her. Con-

versation can lead to conversion. Habitat returns one small 
corner in a garden at a time. 

“There are some simple, but important planting sugges-
tions that can help turn your garden into a swallowtail mag-
net,” I replied.

If  you want to enjoy black swallowtails in your yard, pro-
vide the habitat that supports all their life stages. Obviously, 

-
ferent species can provide nectar for the adults, so use plant 
species you like and that do well in your climate.

The more critical piece is providing food for the cater-
pillars. Remember, females lay eggs on a restricted group of  
plants. If  you don’t provide caterpillar food, the only adults 
you attract grew up elsewhere. Better to raise your own cater-
pillars. In planting for most caterpillars, use native species be-
cause non-native species are unlikely to attract the egg-laying 
females. But for every rule there is an exception, and in this 
case black swallowtails eat the European imports of  parsley, 
dill, and fennel. So start an herb garden with an abundance 
of  these three plants. Or tuck the pretty golden Alexanders 
from a native plant nursery into a bed.

Equally important, you need to come to terms with the 
feeding damage done to the plants by the hungry caterpil-
lars. No moaning about chewed-up plants! Be happy for the 

jewels.
Another important rule is to minimize or eliminate insec-

-
larly sensitive to these chemicals, especially in their caterpillar 

osmeteria, known colloquially as stink horns
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stage of  development. Avoid using Bt (Bacillus thuringiensis) 
insecticides, even though it is permitted on organic farms. 
Yes, Bt is “natural” and can be used by organic farmers, but 

pests and produce a toxin that kills caterpillars through their 
gut. The Bt used in mosquito dunks is a different strain not 

evidence suggests that some fungicides can harm caterpil-
lars; they’ve also been shown to impact bee development, so 
are best avoided in a garden. Another controversy revolves 
around whether herbicides, used to kill weeds, can harm cat-
erpillars. The safest route is to avoid all chemical control, 
even though this translates into more hand weeding and hard 
work. To limit your weeding effort, clump your plants close 
together so they shade out the weeds or use mulch between 
plants in order to shade out weeds and conserve moisture.

can sun themselves when temperatures drop. 
When you add focal points in your garden to attract 

-
or taking wing. You may attract other species that are just 

muted species that blend with the background. Who knows 
what you will discover, but I hope this tale of  parsley and the 
swallowtail encourages you to foster the populations of  but-

a caterpillar has beaten me there.

For More Information:

https://wimastergardener.org/article/black-swallowtail-papilio- 
polyxenes/

http://entnemdept.ufl.edu/creatures/bfly/bfly2/eastern_black_ 
swallowtail.htm

Dr. Janet Lanza is an Emeritus Professor of 
Biology at the University of Arkansas at Little 
Rock. As an ecologist, she focused her research 
on plant-animal interactions; as an educator, she 
focused her activities on the development and im-
plementation of student-generated experiments 
in biology labs. She is the author of more than 
50 professional journal articles and the mentor 
of more than 100 undergraduate researchers. In 
retirement, she spends her time writing, lecturing, 
gardening, playing tennis, and traveling.

A female Virginia carpenter bee Xylocopa viginica



39

NATIVE BEES

Bee 
Hotels

by Kit Prendergast

A Boon or a Botch 
for boosting native bees?

Bees are under threat. Across the globe, there have 

for pollination services that impact fruit and veg-
etable production. Although the European hon-

eybee, Apis mellifera, has been in the media limelight, it is in 
fact the native bees that are in serious decline. Some are even 
at high risk of  going extinct.

Honey bees, by virtue of  their adaptability and ease of  
management, are the pollination workhorses of  Big Ag. 
However the waning abundance and diversity of  other bees 
limits fruit and vegetable production, and the seed set of  

is just one of  20,000+ bee species in the world. And while 
colony losses remain high in some countries, the number of  
European honey bee colonies worldwide is in fact on the 
rise. Honey bees have a long relationship with humans, and 
we have essentially domesticated this bee species such that 

continent except Antarctica. Despite the media hype, honey 
bees, being so widespread, adaptable, and abundant, are not 
under threat of  becoming extinct. 

Yet the other species of  bees are not faring so well and 
could use our help. “Save the bees” has often been misinter-
preted by many well-meaning individuals to mean “become 
a beekeeper.” Many efforts focus on promoting just this 
one species, the honey bee, advocating individuals buy local 

may even add pressure to these vulnerable bees, especially in 
landscapes already short on forage. Moreover, the needs of  
honey bees don’t always align well with the needs of  native 

and have strong preferences for nest sites, which differ from 
honey bees. About 30% of  all bee species build their home in 
pre-made cavities created by wood-boring beetles. Bee hotels 
are a manmade alternative, mimicking these natural nesting 
habitats. Bee hotels can provide nesting sites for these cavi-
ty-nesting bees like megachilids and hyaline bees.
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Megachile speluncarum female - clear 
evidence she’s been collecting pollen to 
provision her nest 

Megachile monstrosa male - I have no fear of 

stingers
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What are Bee Hotels? Do They Work?
Put simply, bee hotels are any construction with openings 

that are hung out or placed in the environment to encourage 
cavity-nesting native bees to create nests. Inside these hotels, 
resident bees lay eggs, which develop into offspring.

 Historically used by researchers to study native bees and 
their nesting biology, bee hotels, known by the relatively un-

making a splash. From Costco in the USA, to Walmart in 
Europe, to Bunnings in Australia, and on global internet 
markets like Amazon, these bee hotels are popping up ev-
erywhere. Lots of  people are eager to jump on the bee hotel 
bandwagon. But despite your good intentions, before you 
rush to the store and plonk your money down, let’s attempt 
to answer the crucial question: do they work? 

The answer is not black and white; like most things in 
life, it really depends. The design of  the bee hotel strongly 

will emerge successfully. Capitalizing on people’s desire to 
help bees, many garden centers and big box stores realize 
they can make a buck selling bee hotels. The vast majority 
are poorly designed, and it is clear the companies have not 
consulted bee scientists during the design process. Stuffed 

with pine-cones, wood-shavings, large open spaces, or cavi-
-

ed or extremely shallow holes, bees have not even a passing 
interest in setting up shop. 

Worse, many of  these commercial bee hotels are made 
with treated or imported wood. Or sport bright coats of  
paint. These bee hotels may appeal to our human aesthetics, 
but they’re snubbed by native bees. Instead, if  these “bee 
hotels” attract any animals, it’s wasps, cockroaches, spiders 
and lizards that check-in. There’s nothing wrong per se with 
providing habitat for these other critters. But if  you want to 
attract native bees to your place, such a hotel will disappoint. 
The good news is that you can make a bee hotel buzzworthy 
to native bees with a few inexpensive and sustainable mate-
rials, and your yard will be home to the next generation of  
native bees. 

Buzzworthy Bee Hotels
Unlike the plethora of  bold and boring hotels for hu-

mans, effective bee hotels come in two basic designs: 
1) Wooden blocks with holes drilled in to accommodate 

bee nests.
2) Hollow canes in which bees can set up a bee nursery. 
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Megachile bees checking in at 
my bee hotels
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With these two essential styles, the combinations and looks 
can vary greatly.

Wooden Block Hotels
To make your wooden block hotel, all you need is a block 

of  wood, preferably of  a tree species that is native in origin 
to your area, and a drill with variably sized drill bits to make 
holes of  the ideal dimensions. 

Hollow Cane Hotels
Take advantage of  what nature provides, bundling togeth-

er hollow stems of  bamboo or reeds. These can be packed 
tightly in a large container with one sealed end. A large bam-
boo culm (the jointed “stem” of  the bamboo where each 
culm segment begins and ends with a solid joint called a 
node), or empty metal coffee tin work brilliantly. 

Critical Factors in Design
Two factors will determine if  your nests are readily inhab-

ited: the depth of  the holes/hollow canes, and their diameter. 
Generally, the longer the better. Native bees typically build 
nests with sequential cells, provisioning each cell with food 
resources of  nectar and pollen and then laying an egg, before 
adding a wall partition. Extra length equates to more individ-
ual cells the mother can build. If  the hole is too short, the 
female bee can only construct a few cells. Since female bees 
lay female offspring in the inner-most cells, and males in the 
outermost, shorter nests also increase the chance that there 
will be an uneven sex ratio, creating a disproportionate sex 
bias in the offspring. 

There are lots of  critters that like to plunder the rich 
stores of  cavity-nesting bees or parasitize the nest. Shorter 
nests make it easier for the entire tube to be parasitized or 
plundered. Generally, most scientists recommend holes at 
least 100mm deep. 

Diameter also plays a critical role in nest site acceptance 
and success. Anything over 12mm, and most bees will con-
sider it a one-star hotel and check-in elsewhere. Bees like 
to nest in holes that are slightly larger than their own body 
diameters, which means between 3mm-11mm, depending 

on the species. In my own research, I have found that 4mm 
and 7mm holes or canes attract the most occupants. Since 
most likely you don’t know what species live in your neck 
of  the woods, it’s best to include a range of  hole diameters. 
This way a greater number of  species will check out the new 
abode you’ve provided. 

Who Uses Bee Hotels? 

and deep. Time to see who checks in! I love spying on the 
bees that come to create a nursery in the nesting habitat I’ve 
provided. Waiting quietly, about two meters away, I’ll see Mrs. 
Megachile aurifrons, with her ruby red eyes, come zipping in. 

holes to give it an inspection. Often, she’ll check out a few 
holes. If  she’s found one to her liking, over the next few days, 
she’ll go to and from her chosen “room” in the hotel, as she 
forages for nectar and pollen. She sequentially provisions her 
nest with food for her babies and lays a precious egg in each 
chamber. Once completed, instead of  returning with nectar 
and pollen, she brings back chewed up plant material to seal 
up her nest. 

Then there’s her relative, Mrs. Megachile ignita, who 
-

Megachile ignita is unique in that she likes 
to provide insulation for her offspring, packing the nest with 
fuzz from Banksia cones. She seals her nest up with resin she 
collects from sap that weeps out of  Eucalyptus trees. 

Another relative of  these ladies, and popular among al-
falfa growers, that readers from the USA may know, is Mrs. 
Megachile (Eutricharaea) rotunda, commonly known as the 
alfalfa leafcutter bee. She, and other megachilids in the sub-
genus Eutricharaea, have special mandibles – jaws – that let 
them cut out perfect discs from leaves and petals. These bees 
are interior decorators, lining the nursery with their trimmed 
greenery. If  it looks like someone has been cutting out con-
fetti pieces from your roses, she’ll be the culprit.

All these species come from the family Megachilidae, 

Megachile ignita with her 
shock of red hairs on her head
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Megachile (Eutricharaea) sp., male
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the main users that inhabit bee hotels.1 They are small to 
large-bodied bees, beautifully designed for pollination as fe-
males have scopae – the specialized hairs for collecting pol-
len – on the underside of  their abdomen. A perfect spot for 

-
pied by megachilids are capped by leaf  discs (Megachile (Eu-
tricharaea) spp.), mud (Osmia), or mixtures of  resin, sand, 
and masticated plant material (Megachile spp.). Afranthidium 

such that the material resembles cotton wool. 
In addition to the megachilids, other bees that check in 

to bee hotels are species in the subfamily Hylaeinae, family 
Colletidae.2 These bees lack the fuzzy bodies most people 
typically associate with bees. Instead they often have shiny, 
naked, black bodies with yellow or white facial markings, 
so they’re often mistaken for wasps. Many sport a yellow 
“badge” on their thorax, as well as a yellow collar or yellow 
legs. 

Instead of  transporting pollen on their bodies using 
specialized branched hairs called scopea, hyaline bees swal-
low pollen. Like all colletids, they line their nests with cel-
lophane-like secretions produced from their mandibular 
glands. They seal their nests with this same substance. Nature 
designs ingenious solutions: these secretions, formed from 
polyester, are thick, strong, waterproof, and insoluble in dif-

and various chemicals. Bioengineers want to synthesize this 
material as a biodegradable alternative to plastics. 

Which particular genera and species use bee hotels de-
pends primarily upon the region (i.e. there are no Osmia 
in Australia, whereas Meroglossa are not found outside of  
Australia). In addition, it seems that some species like to be 
“all natural” and eschew the man-made structures proffered, 
whereas other bees think that bee hotels are “the bee’s knees.”

As Every Realtor Selling a Home Knows:  
Location, Location, Location

You have the perfect bee hotel, but how do you get bees to 
check in? Location matters just as much to bees as it does to 
us humans. Install your bee hotels 3 to 6 feet off  the ground, 
hanging them under eaves or on tree branches. Bees prefer 
sunny locations, so don’t hide your bee hotel in the shade. 
Pick a sunny spot that receives morning light. Avoid hang-
ing them where they will cook in direct midday sun, as that 
can boil the developing larvae inside. And while you want to 
check on your bee hotel to see if  any residents have moved 
in, try not to place it right in a steady stream of  human foot 

many big bipeds stroll by on a regular basis. 

An emerged pair of Megachile aurifrons
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Megachile monstrosa male with 
his big fuzzy forearms
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Waiting for the Guests
Despite the common name of  these structures, native 

bees don’t really use them as “hotels.” Baby bee boxes might 
be a better descriptor, though certainly not as trendy for 
sales. Adult native bees don’t live in them. Rather, the females 
use them as safe abodes for building a nest. Most native bees 
are solitary. Unlike their gregarious cousins—the honey bees, 
bumble bees, and the stingless bees—most native bees live 
alone. Also, in contrast to the social bees, these solitary bees 
do not care for their offspring. They limit their parental du-
ties to provisioning each nest cell with “bee bread,” a mixture 
of  nectar and pollen, then lay an egg on the food stores, and 
seal up the nest. 

So how long do you have to wait before a new bee emerg-
es from the sealed-up nursery in your bee hotel? Again, it de-
pends. The duration between when an egg is laid and the re-
sultant bee emerges depends on the species, the temperature, 
and the seasonal timing of  when the egg was laid. Within a 
season, Hylaeus tend to develop faster than Megachile, with 
the former taking about 1 month to emerge, and the latter 
2-3 months. Warmer temperatures tend to speed up devel-
opment. However, in both groups, if  eggs are laid towards 
the end of  the activity season, the offspring will hunker 
down to wait out the winter, entering a state called diapause 
where they suspend their metabolism until the next season 
when favorable temperatures recommence. As a bet-hedg-
ing strategy, some species may even diapause for more than 
one season. The triggers for diapause, breaking diapause, and 
emergence differ between species, and scientists are only just 
starting to understand the cues involved in these complex 
lifecycles for a select few species. 

the egg as a larva, eats the store of  food its mom stock-piled 
in the cell, undergoes rapid development which includes 
molting through several larval instar stages, typically four. 
The well-fed larva then spins a cocoon and pupates, meta-
morphosing to emerge as an adult bee. Within a nest cavity, 
a female creates a series of  cells, usually separated by a parti-

tion made of  mud, resin, sand or other materials, depending 
on the species. Each cell is provisioned sequentially, starting 
with the innermost cell. Once a female has completed the 

-
tion to protect her offspring from the elements, predators 
and parasitoids. The number of  cells per nest depends on the 
length of  the nest cavity and the bee species. Even within the 
same species, the number of  cells a single female constructs 
depends on how plentiful the resources are in her area. 

In general, larger cells containing fertilized, and therefore 
-

ed last are smaller and contain unfertilized, male eggs. Bees, 
like all Hymenoptera3 have haplodiploid4 sex determination, 
where females hatch from fertilized, diploid eggs and males 
from unfertilized, haploid eggs. Offspring from the eggs 

letting them build up energy reserves and stake out good 

desire, the females, emerge.

Who Else Checks In?
Even for the best-made bee hotels, creatures other than 

bees like to move in. A large variety of  cavity-nesting wasps 
also nest in bee hotels. Some of  these wasps in the subfamily 
Eumeninae, known as mason or potter wasps, seal up their 
nests with mud. Their nests can be confused with those of  
Osmia in countries where both occur. Other wasps leave 
grass or sticks protruding from the entrance. The key dif-
ference in all cases between bees and wasps is that the wasp 
mother feeds her babies a carnivorous rather than vegetarian 
diet, stocking the nest with whatever animals she can pro-
cure—cockroaches, spiders, and caterpillars—rather than 
nectar and pollen. 

Spiders, cockroaches and various other insects also like to 
make use of  bee hotel cavities. There are some sneaky guests 
– the parasitoids, a few of  which are bees themselves. These 
“cuckoo bees” are kleptoparasites and engage in brood par-
asitism, where they eschew all the hard work of  a typical bee 
mother. Instead of  foraging for food to provision nests for 
their progeny, they lay their eggs in the nest of  a host species. 

Hylaeus euxanthus
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When the cuckoo bee egg hatches, the larva chows down on 
the food intended for the original offspring of  the host. Vo-
racious, the marauder often consumes the host egg or larva 
too.5 

Other invaders you might spot? Numerous wasp species 
parasitize native bee nests. Sometimes you’ll spot beetles in 
the family Meloidae. And with their bounty of  pollen, nectar 
and larvae, bee hotels can also be targets for invading ants.

Barring these unwanted guests entirely from a bee hotel 
is nigh impossible. Some of  these, like “legitimate” nesting 
wasps, are welcome as biocontrol agents, helping to eliminate 
garden pests. However, the others are more problematic. In 
nature there is a balance of  parasitoids and hosts, and the 
presence of  parasitoids indicates a healthy host population. 

increase the relative abundance of  parasitoids to hosts and 
upset this delicate balance. 

To help minimize parasitization, place several smaller bee 
hotels throughout your garden, rather than having one huge 
bee hotel or many bee hotels all aggregated together. Want 

to increase the chance of  the right occupants checking in? 
Put your bee hotel out just before the start of  the native bee 
activity season.

Ants can be a real pain, and often the only way to deal 
with them once they have found a bee hotel is to tip the 
entire ant colony out, wash out the bee hotel, and relocate it. 

hotel from a thin piece of  rope tied to a tree limb rather than 
tied against the tree trunk, and coat the rope with Vaseline. 

So are Bee Hotels a Boon for Saving Native Bees?
Bee hotels are just one way that we can help conserve na-

tive bees, as not all bee species use them. Perhaps the great-
est value in bee hotels lies more in allowing us to see these 
amazing creatures in our own backyards. Forge a connection 
with them. Once they move in, we tend to check up on our 
neighbors. We get to know them and what they like. These 
connections add up, as more properties grow into hospitable 
pollinator enclaves. 
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An Osmia cornuta egg.

Megachile sp male - megachilids are in 
the 'long-tongued' group of bees, as is 
evident from this photo

Megachile aurifrons female - one of the most 
stunning of bees; females of this species have 
ruby-red eyes
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Citizen Science
You can participate in a global citizen science project on 

bee hotels. Kit Prendergast, PhD researcher, has set up a 
citizen science project for people across the globe to doc-
ument their use of  bee hotels. Such data will be invaluable 
to identifying the optimal designs of  bee hotels, and the 
range of  species that use them. To do so, go to the Face-
book group “Bees in the burbs in a biodiversity hotspot”:  
https://www.facebook.com/groups/Beesintheburbs/

To contribute to the citizen science project, click on the 
‘Announcements’ tab in the left sidebar of  the group page. A 

for bee hotels (the other two for observations of  native bees 
in Western Australia in residential areas and in parks/bush-

in (or right click and select Open with-> Google sheets), and 
this opens in a new tab. You then enter the data in a new 
blank row, according to the column headings. No need to 

cell and wait for it to automatically save. 

Kit Prendergast is a zoologist and conservation biologist from Australia. 
She is doing a PhD on what factors influence the native bees in urban areas, 
including whether honey bees 
compete with native bees. Kit 
has a real passion for wildlife 
and gets a buzz out of going out 
in nature and documenting bee 
biodiversity. She uses her skills 
as a scientist to communicate to 
the public and stakeholders with 
evidence-based ways to con-
serve our precious pollinators.

Footnotes

1. Megachilids include the genera Megachile, Osmia, Anthophora, Holip-
tus, Heriades, Chelostoma and Afranthidium.

2. The hylaeinae include species in the genera Hylaeus, Meroglossa, and 
Amphylaeus.

4. Diploid means that there are two sets of  chromosomes, one from the 
mother and one from the father, whereas haploid means that there is only 
one set of  chromosomes inherited from the mother. 

5. Cavity-nesting cuckoo bee genera include Coelyoxis, Stelis and Hoplitis 
subgenus Bytinskia.
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What’s 
Bugging

by Rusty Burlew

Random Acts of 
Pollination

What’s with the abdominal scopa? I wondered, 

mystery, but this was crazy. Wasps don’t have 
bellies bedecked with pollen-carrying hairs, 

so what was I seeing?  Clueless, I snapped a few photos for 
a closer look.

The creature in the portrait is a beewolf, a solitary, 
ground-nesting wasp that preys on bees. Although wasps are 
often dismissed as pollinators, the vast 
amount of  pollen on this fellow’s ab-
domen tells a different tale.

Unlike a bee, a beewolf  has ab-
solutely no use for pollen and would 
never collect it deliberately. Instead, 
the plant—in this case a goldenrod—
takes advantage of  the wasp’s anatomy, 
and gives him a load he doesn’t want.

Some female beewolves are so pol-
len-adverse they carefully remove and 
discard any pollen adhering to the bees 
they catch. Once the prey is clean, the 
female stores the ready-to-eat prey for 
her larval offspring to munch on. It 
seems the kids don’t like vegetables.

Brush-On Pheromones
This particular beewolf, Philanthus 

crabroniformis, lives in the western states 

and is especially fond of  nectaring in Solidago species. After 
emergence, the male squeezes mandibular pheromone into 
two small hair brushes that protrude from the sides of  his 
face. Using the wetted brushes, he paints the pheromone on 

is done, he uses his much more massive abdominal brushes 
to smear the pheromone around and assure good coverage. 
He just wiggles his rear until the job is done.
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The Hunter and the Hunted

P. crabroniformis

P. triangulum
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Plant It

And They Will Come
by Greta Burroughs

Bee City USA and Bee Campus USA are nation-wide 
initiatives focused on transforming the boring, cookie-
cutter landscapes around municipalities and college 
campuses into lush, beautiful pollinator-friendly habitat.
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Picture pollinator habitat and most people think of  rural 

bushes and trees growing wild and free. The smörgåsbord 

inhabitants of  this world. Long stretches of  concrete and 
city skylines don’t seem conducive to attracting bees. 

-

themselves at home.
Our pollinators are not picky about where they live. Bee 

City USA and Bee Campus USA programs capitalize on the 
willingness of  pollinators to set up shop anywhere food and 
shelter exist. They could care less about the setting. Whether 
it’s in the country or along a city street – if  you plant it, they 
will come.

A Vision Becomes Reality
Phyllis Stiles cares deeply about our pollinators. She knew 

in Asheville, North Carolina, she constantly heard about how 
our bees and other pollinators were in trouble. “I wanted to 
know why, and what I could do to help.”

the last two decades, Stiles learned. A lot of  other pollina-

explains. “They are critical to our food supply. Without them, 
we’ll no longer have certain foods we depend on.”

Frightened by the prospect of  what could happen to 

went extinct, Stiles leapt into action. “I realized how urban 
landscaping could provide the habitat they needed. By plant-
ing pollinator gardens and reducing or stopping the use of  
pesticides, we could reverse the decline of  pollinators.” 

With help from some friends, her idea for transforming 
metropolitan areas into pollinator habitat became reality. In 

USA.

Phyllis Stiles with a Bee City USA sign and 
her great niece and nephew. 

A TIP FROM PHYLLIS STILES 
Something most people don’t realize is that it’s a bug eat bug 

garden near a vegetable garden attracts a large diversity of  insects 
looking for a meal and eliminates most of  the bad guys chewing 
on the veggies without having to resort to pesticides. 

Also, those grubs that destroy your beautiful lawn – wasps 
do a better job than any spray you can buy. It’s a vicious circle; 
when we use chemicals to kill pests, we also kill their natural 
predators. Solve your pest problem by reducing pesticides and 
providing habitat for the insects that aid us in getting rid of  the 
pests.

©
 K

im
 B

ai
le

y



51

DIGGING IT
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Getting Everyone Involved
Turning a campus, city, town or county into a pollinator 

haven seems like it would be hard work. But the program 
wants to promote change and encourage places to become a 

habitat for pollinators on public and 
private land by reducing the use of  
pesticides, introducing more native 
plants into the landscape and letting 

To reign in expenses, every 

available resources to design their 
unique pollinator gardens. Admin-
istrators, horticulturists, master gar-
deners, students, volunteers as well 
as home owners join forces to cre-
ate pollinator-friendly ecosystems 
on municipal and residential prop-
erties. Stringing these small plots 
together produces amazing results. 

-
iate can be found on the Bee City 
website, www.beecityusa.org.)

The 96 (and counting) Bee Cit-
ies and the 80 plus Bee Campuses 
across the USA unite behind two 
principles: creating pollinator hab-
itat and educating the community 
on how small changes add up to big 
booms in pollinators.

“Everybody can participate in providing habitat for pol-
-

iate in Hendersonville, North Carolina. “It doesn’t matter if  
you have hundreds of  acres or live in an apartment with just 
a window box or a planter on the porch. There’s something 
everyone can do to help.”

Let Nature be Your Guide
Leave Mother Nature to her own devices and balanced 

ecosystems evolve. We’ve meddled with the landscape to 
make them comfortable for us. But if  we restore the balance, 

survive. When we reduce our pesti-
cide use in urban environments and 
integrate native plants, we can repli-
cate what nature intended. The Bee 
City initiative strives to do just that.

In Decatur, Georgia, the city do-
nates pieces of  property for their 

pollinator plot challenge involved a 
-

nated as a repetitive loss by FEMA. 
The city purchased the land with 
grant money provided by the Flood 
Mitigation Assistance Program and 
left it in the capable hands of  Bee-
catur’s experts to transform into a 
pollinator garden.

Peter Helfrich, chairperson of  
Decatur’s Bee City USA program 
proudly proclaims they turned the 
empty three-quarter-acre lot into  
lush pollinator habitat. “Hopefully, it 

no problems so far, but if  we have to 
replant, we will.”

year as a Bee Campus and partnered with neighboring Deca-
tur to enhance their community. 

Educating the students and public about the vital role 
bees play in the environment motivates Alaina Bandanza’s 
passion to transform their campus into a pollinator paradise.

Relax! Why mow every 
week when pesticide-free 

beds support the bees,

moths, bats and 
hummingbirds that 
pollinate nearly 90% 

species and 75% 
of  food crops?
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As president of  the Bee Society, Bandanza wants more 
than an Organic Demonstration Garden populated with typ-
ical ornamental plants. She foresees the garden as a new home 

-
birds. To attract them, she’s inter-

types of  blueberry bushes, Mexican 

native milkweeds in amongst the 

The Bee Society celebrates the 
symbiotic relationship humans 
have with bees through awareness 
campaigns such as Bee Week, bee-
keeping lessons and documentary 
screenings. “We’re looking forward 
to educating the students and com-
munity about pollinator conserva-
tion. It’s something everyone will 

will carry the knowledge with them 
wherever they go.”

At Blue Ridge Community Col-
lege in Hendersonville, North Car-
olina, maintenance crews pride themselves on creating im-
maculate lawns and green spaces, keeping the expanses on 
the campus well trimmed and free of  weeds. 

When the community college embraced becoming a Bee 
Campus, they ran into some opposition. When you’re used 
to seeing perfectly mown lawns, a pollinator friendly land-
scape looks weedy and unkempt. Carol Ann Lydon, director 
of  the Bee Campus project, understood she had to reframe 
that mindset. 

“This year, we’re going to post a lot of  signage that ex-
plains why we’re not mowing, pulling weeds or using pesti-
cides. The bees need the dandelions! The signage will not 
only educate the students and employees but also visitors 
who come on our campus everyday.”

Bee Cities and Bee Campuses pepper the scenery with a 
-
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ers, shrubs and native grasses adorn and enhance urban com-
munities. Senses are awakened from the heady aromas and 
the panorama of  colors dotting the landscapes. 

Success is not only measured by 
the number of  gardens but through 
inspiring local communities to ap-
preciate our pollinators. 

Celebrating Our Pollinators
Pollinator week is a busy time in 

Hendersonville. So busy, events spill 
into a month long celebration with 
indoor and outdoor events ranging 
from presentations on how to create 
pollinator gardens and hands-on ac-
tivities at the children’s museum, to 
garden and beekeeping tours – along 
with lots of  food.

Restaurants feature delecta-
ble dishes provided by pollinators. 
Menus would be pretty sparse with 
only wind pollinated foods. Imagine 
a plate of  pasta without a luscious 
bolognese or vegetable laden sauce 

smothering the noodles—Italian cuisine just wouldn’t be the 
same without tomatoes, herbs and cheese. 

The bakery display tempts customers with cranberry 
-

linators in growing the cranberries and supporting the dairy 
industry through bee pollinated clover, a staple feed for milk 
cows. Patrons discover we need our pollinators for the vanil-

-
ey chocolate chunk cookies, and birthday cakes. 

National Honey Bee Day accentuates a specialty for 
which the mountainous region around Hendersonville is fa-

crowds as spoonfuls of  the sweet treat tickle the taste buds. 
From the earthy brown sourwood honey to the amber toned 

-
duction and appreciate the hard work of  the humble honey 
bee. 

In western North Carolina, during the month of  Septem-
ber, migrating monarchs pass through the area on their 3,000 
mile trek to Mexico. Monarch populations have decreased 
from 556 million in 2004 to a historic low of  33.5 million in 

Create Pollinator 
Corridors! 

Many bee species never 
travel more than 100 

yards from where they
were “born,” so all of  

their needs have to be met 
close by. Neighbors with 
small yards can provide

connecting fragmented habitat.
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Decatur photographer Angela Wynne leads 
a pollinator photo safari during national 

Participants learned to identify and  
photograph insect pollinators.
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Freshly planted monarch waystations dot the landscape 
around Hendersonville and on the three campuses of  Blue 
Ridge Community College. The 100 square foot waystations 
sustain monarchs during their long trek home. Each spot 

with nectar rich plants and shelter from predators and the 
elements. The oasis of  milkweed serves as a calling card in-

visit to the mountains. 
In spring, BRCC students spy out the monarch eggs and 

of  any that have been tagged. The tagged monarchs are 
closely monitored by citizen scientists, who help map their 
route and the stops they make along the way to their resting 
grounds in Mexico.

Last year, Estela Romero, a monarch educator and jour-
nalist who works in the over-wintering sanctuaries near her 
home in Angangueo, Michoacán, Mexico spoke to class-
rooms and at public events during Monarch Month. Bailey 
mentioned one of  the highlights of  Romero’s visit, “We 
showed the IMAX movie,  to a ca-
pacity crowd in the auditorium at Blue Ridge Community 
College.” 

-
ies in Mexico during the 1970s. “But our speaker knew about 
them before the rest of  the world did. Her family worked as 
shepherds and took their sheep through the sanctuary areas 
when she was a child.”
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Beecatur chairperson Peter Helfrich talks to a 
third-grade class at Decatur’s Oakhurst 

Elementary School about human impacts on 
bees. Educational presentations like this one are 

a regular part of Beecatur’s programming.
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Bees investigating a wingstem
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Dirty Hands
Project number two is underway this summer at the en-

trance of  the historic cemetery in Decatur, Georgia. “We 
take advantage of  people with knowledge and experience 
like master gardeners along with volunteers from all different 
types of  organizations,” said Peter Helfrich. 

For the larger projects, they recruit volunteers from high 
school clubs, church groups, scouts, civic clubs and other en-

weeding was tough. 
No one likes to weed. It’s a chore. Unless you can come 

up with brilliant rebranding. Beecatur’s Pollinator Habitat 
Coordinator, Claudia McDavid turned it into a monthly so-
cial hour. “Wine and Weeding” now brings out the locals in 
force. The motley collection of  volunteer weeders swap sto-
ries while sipping a glass. Wine a little more!

In Greenwood, South Carolina Anne Barklow, a horti-
culturist and the city’s Bee City USA liaison, mentors volun-
teers in a diverse array of  pollinator projects. They’ve created 
a rain garden at a bio-retention pond. They’ve also planted 
an edible landscape to supply fresh produce for the farmer’s 
market. Local carpenters break out their tools to construct 
mason bee and leafcutter bee nesting boxes, while others 
tend to seedlings growing in Greenwood’s three greenhouses.

Due to all these volunteer efforts, Greenwood has been 
revitalized, a pollinator friendly facelift. But Barklow has her 
eyes set on the future. “We’ve come a long way,” she remarks, 
“but still have more work to do to meet the Bee City guide-
lines.” Her goal is to become mostly pesticide-free while in-
cluding a diverse selection of  native plants in all the new and 
pre-existing landscaping.

Two committees supervise the revamping of  Henderson-
ville, NC: the Environmental Sustainability Board and the 
Tree Board. The tree board has participated in the Tree City 
USA program for over 20 years, handling all new habitats 
and planting. They’ve established a greenway with lots of  

also sponsor a ‘neighborwood’ program that provides trees 
to homeowners. 

While the tree board takes care of  plants, the Environ-
mental Sustainability Board takes charge of  the outreach and 
education component of  the Bee City USA program. They 
sponsor pollinator events and present educational programs 
for schools, clubs and other groups. 

“It doesn’t take much space to provide a home for polli-
nators,” according to Bailey, a member of  the Sustainability 
Board, who coordinates the efforts between both commit-
tees. She’s always been involved in environmental education 
and says it’s amazing how much can be accomplished in small 
urban areas. “Native bees only roam a matter of  a few hun-
dred yards from where they were born. These small areas are 
critical and everybody can do something.” 

Bailey is especially proud of  the Pollinator Exploration 
Kit, all the tools needed to explore the great outdoors up 
close with a gaggle of  kids. It’s available to borrow free of  
charge for educators, 4-H and scout leaders or naturalists. 

“Children go on a safari and look for insects and organ-
isms who live in natural and planted pollinator habitat,” ex-
plains Bailey. 

Using insects nets or bug bubbles, the kids capture 

Once caught, they identify the inhabitant using an illustrat-

Decatur ‘s Willow Lane Pollinator 
Habitat is home to more than 250 native 
plants, shrubs and trees. A giving pro-

support plant purchases
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Monarch laying eggs on milkweed
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allows the observers to watch a millipede crawl around on 
its hundred legs or a caterpillar munch away on a juicy green 
leaf.

 “I’ve always enjoyed working with kids,” Bailey said. She 
wants them to go outside and mingle with the bugs. “They 

Importance of  Pollinator Conservation
Creating pollinator gardens and putting on events that 

the equation. The real work is in teaching both children and 
adults why we need to provide the necessary habitat, why 
pollinator conservation matters.

“People are starting to get it,” Lydon says. “They’re get-
ting over their fear of  bees. They’re realizing that 70% of  our 
food comes from bees. It was uphill two years ago when we 
started, but now people realize we have to save the bees.”

To reach new people sometimes means putting yourself  
in an awkward, but visible place. Helfrich from Decatur par-
ticipates in festivals or events in the community that have 
zero focus on pollinators. “It may not be where people ex-

are not familiar with pollinators.” For last year’s Mardi Gras 

skep. With help from members of  Agnes Scott College’s Bee 

lanterns on sticks. 
Some of  the volunteers donned bee costumes and 

bee-friendly practices residents can implement in their own 
backyard. “It was an opportunity to inform a captive audi-
ence.”

The goal of  Bee City is “to connect people with nature” 
Bailey says, “especially in an urban setting.” She loves help-
ing others recognize the beauty. 
“People realize nature is every-
where and we’re a part of  it.”

For more information about Bee 
City USA and to read the annual 
reports describing all the great 
pollinator conservation projects 
being done in cities and on cam-
puses around the country, go to 
www.beecityusa.org

Bee City USA merged with the 
Xerces Society for Invertebrate 
Conservation www.xerces.org to 
strengthen their urban pollinator 

reach of the Bee City initiative to 
more cities and campuses around 
the country.

Greta Burroughs has worked as a free-
lance writer since 2005. You can usually 
find her typing madly away at her home 
in South Carolina, where she resides with 
her husband and two dogs. 
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“Wait,” I hollered absurdly to the river of 
wings streaming through the oyamel firs 
and Mexican pines. Where the road curved 
to the left, downhill towards the bustle of 
Zitacuaro, the monarch butterflies stayed 
course. They dove into the forest, and I was 
left alone on my bicycle. I was ten miles 
into a 10,200 mile adventure, hoping to 
follow the migrating monarchs from 
Mexico to Canada and back. 
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Miles of Monarchs
by Sara Dykman
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Come baaaack, I pleaded as the whispered song 
See 

you down the road. My reply was to pull out my 
map. Monarchs didn’t have to follow roads, but in 

the spring they did follow the mountainous spine of  Mexi-
co north to Texas where they would lay their eggs and die. 

them, and then the subsequent generations born in the 
summer months, north to Canada. If  all 
went according to plan I would return, 
after months of  cycling, with their 
great-grandkids or great-great-grandkids, 
to the same forest from which we now 
departed. 

For millennia that forest, clinging 
to the steep mountains, had been ab-
sorbing nearly all the monarchs born 
between the Rocky Mountains and the 
Atlantic Ocean each winter. As the 
monarchs streamed away, recently-un-
encumbered needles stretched weight-
lessly. Each branch seemed to bow, as 
if  promising to welcome the next batch 
of  monarchs when the time came. We 
will be here waiting, the steady swinging 
pines nodded. 

Route decided, I folded up my map, 
and coasted downhill on my beater bike, weighted down with 
all the equipment I would need for nine months on the road. 

At least I am not lost, I thought as I picked up speed and 
dodged potholes. 

Twenty miles later I was lost. Canada felt very, very far 
away. “Day one,” I sighed as I scanned the sky hoping for a 
glimpse of  a monarch or at least a road sign. Seeing neither, 
I carried on. 

Each day brought something, and by carrying on, an ad-
venture unfolded. By the time I crossed the Rio Grande and 

entered Texas I had been stabbed by 
a yucca plant, detoured by a dead-end 
road, and gifted roadside ice cream. I 
had also spotted a handful of  monarchs.

four, had been a blur. Her stained-glass 
wings had caught the sun and my at-
tention as I raced downhill at 45 mph. 
I clutched my brakes and stopped as 
fast as momentum would allow, all while 
tracking her with my eyes as she sailed 
through the evening sky.

“Helloooooo,” I cheered, and to-
gether we celebrated. Her trip was not 
impossible. My trip was not impossible. 

we headed north, lured by the milk-
weed which was awakening to the gentle 
nudge of  a young spring.

Milkweed – the group of  plants in the genus Asclepias 
– is the sole food source of  the monarch caterpillar. The 

Already they had 
ditched me. 

“
Her stained-glass 
wings had caught 
the sun and my 

attention as I raced 
downhill at 45 mph

”
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secret ingredient of  the monarch migration. Using visual and 
chemical clues, the female monarchs hone in on milkweed 

cement, brick, tile, and plastic. They drum their feet, covered 
in chemoreceptors, to taste the plant’s suitability, like a mom 

female tips her body, curls her abdomen, and deposits, with a 
tiny bit of  glue, a small egg on the underside of  a milkweed 
leaf. Though an average female will lay 300 to 500 eggs, she 
typically only lays one egg per plant. This ensures a plentiful 
feast for each of  her hatched caterpillar children. 

And not just any feast. Milkweed plants are toxic to most 
herbivores, yet for monarchs the heart-stopping poison em-
bedded in the plant is an opportunity. Eating the leaves, the 
caterpillars sequester the cardenolide toxins in their own 
bodies, appropriating the milkweed’s defense as their own. 
When the caterpillars metamorphose, the adult monarchs are bright orange. An aposematic warning to potential predators 

My eyes still in training, I searched each mile of  the road-

-
ing. Yet with each passing mile the world’s details revealed 
themselves, and I began to discern individuality among the 
roadside’s many shades of  green. Like a female monarch ab-
sorbed in her task, I hunted for milkweed and stopped to 

Milkweed, a piece of  the prairie puzzle, once covered the 
Midwest. Now milkweed is an anomaly, evicted by our igno-
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A much welcomed gift of 
icecream along the way 

Catepillars 
discovered on milkweed
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if  I had to bike a week or a month before restocking? What 

The monarchs couldn’t shout with rage or cry with grief. 
But I could. I biked through miles of  habitat that the mon-
archs could no longer recognize. I listened to people that had 
watched the declines happen in their own backyards. I felt a 
deep, dark dread creep into my heart. Miles of  toxic farm-
land poisoned my soul. Biking past endless rows of  corn 
sometimes left me weak and always left me angry. 

I did my best to harness that anger and race forward with 
hope. I told everyone I met about the monarchs and the 
milkweed. From formal presentations to chance encounters, 
I found moments to give the monarchs my voice. Whether 
being interviewed for the nightly news, visiting a classroom, 
or speaking with a woman in line at the grocery store, each 
time I spoke for the monarchs, my voice and that of  the 

parents about the importance of  milkweed on the commute 
home from school. I imagined the woman from the grocery 
store brainstorming with her family around the dinner table 
about turning corners of  their yard into spaces where nectar 
rich plants could grow. Like an echo, my message could reach 

rance and greed. The critical plant has been forced to scrape 
by in the marginal places that have not yet been plowed, 
paved, or poisoned. 

annual population counts in Mexico, where monarchs cluster 
each winter. Sometimes their densities are so extreme that 
their collective weight is enough to break branches. Rather 
than measuring the population by counting individuals, sci-
entists measure the area the group covers at their overwinter-
ing grounds. The more area covered by monarchs, the larger 
the population. From 52 acres in the winter of  1996-97, the 
population plummeted to record lows in the winter of  2013-
14 with only 1.7 acres. 

Monarch scientists have attributed the monarch’s alarm-
ing decline to habitat loss. Monarch Watch, the University 
of  Kansas’ education, conservation, and research program, 
estimates that each day 6,000 acres of  the monarch’s summer 
habitat are converted to something else: housing develop-
ments, commercial developments, farms, roads, and other 
human uses. As I bike, I imagine what that would mean in 

Biking across the 
Brooklyn Bridge

Amy’s Backyard where catepillars munch 
contentedly on milkweed
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places my bike and I could never go.
Some miles felt personal, like when the milkweed bor-

dering the road ended abruptly, and strewn across the mani-
cured shoulder were the beheaded milkweed tops, still green 
with denial. Hundreds of  them held eggs and tiny caterpillars 
unaware that their home had just been hacked. I wanted to 

-

Like getting to know a friend, hearing the monarchs’ story 

regrow the prairie and reclaim their home. 
-

weed brimmed in her backyard garden - evidence of  how we 
could share our homes with the monarchs. Milkweed seed-
lings sprouted out of  tiny, black plastic pots on her porch. 
She had planted the delicate milkweed saplings as seeds. They 
waited patiently for Sandy to carry them to their new homes, 
dispersing them like the wind. Sandy’s milkweed could put 
down roots in every corner of  the city. She was regrowing 
the prairie one small pot at a time. Growing a resistance and 
a revolution one garden at a time.

Six miles down the road, Amy’s backyard didn’t seem like 

green grass. Yet, to my surprise, in one corner bloomed a 
retreat of  common milkweed (Asclepia syriaca aka my fa-
vorite). It was a small garden, yet forty munching caterpillars 
called its leafy nursery home. Even if  just one survived, her 
contribution to subsequent generations could mean hun-
dreds more monarchs down the line.

Like a stone dropped in a sea of  indifference, each planted 

Sandy’s yard, where 
monarchs feel at home

New York City
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between a sweat bee and a mining bee without a 
more up-close photo.
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Sara Dykman followed the migratory 
route of monarchs, all 10,200 miles, by bi-
cycle. She created Beyond A Book to con-
nect students to adventure in order to foster 
lifelong learners, boundary pushers, explor-
ers and stewards. She’s currently turning 
her butterfly bicycle trip into a book. You 
can learn more about her work at beyond 
abook.org.

garden caused a ripple. Each milkweed tended, each person 
I encountered, each mile logged surged out. Together our 
efforts could make waves across continents. Across oceans. 

Hundreds of  miles north of  Amy’s garden, I watched a 
female monarch navigate a garden skyline among the tower-
ing buildings of  Manhattan, NY. As she dipped between pur-
ple blooms I wondered where she had come from. Had she 

ever planted? Had she visited a school garden and inspired a 
young scientist? Was she related to the caterpillars I had seen 
in Amy’s garden? From here to there, that New York butter-

prairie to thrive. She, along with the other millions of  past 
and future monarchs, crisscrossed the continent and linked 
all of  our efforts.

I watched the monarch drift out of  sight, past the tide 
of  sun-soaked clouds, and I continued to wonder about her 

house of  someone I was yet to visit? Would she lay eggs on 
a road I would bike along on my journey south? Would those 
eggs get mowed down or would I pass them as caterpillars? 
The answers and the fates of  future monarchs depend on us. 

-

forest where I had begun. I parked my bike at the trailhead 
and completed the last leg of  my roundtrip journey on foot. 

Walking with my head tilted back, I caught sight of  the colo-
ny above. A kaleidoscope of  monarchs saturated the hushed 
forest in mute color. My gaze climbed the trees, bent with 
the weight of  my traveling companions. There were millions 
of  them. 

That winter of  2018-19 the population had grown from 
its low of  1.7 acres to nearly 15 acres. There is promise in 

-

I had felt ditched. My return to all those waiting wings felt 

equal an adventure, and many gardens equal solutions, and 
our collective voices create change — many monarchs equal 
hope. I stood silent, aware of  the monarch’s tenuous future, 
yet committed to celebrating the now. Above me was the 
proof  of  our collective success. There are still monarchs here 

to be saved. We simply must keep 
moving forward, together. Even if  it 
is just one slow mile at a time.



HoneyBeeSuite.com

Rusty Burlew brings you all things bee.
With her wonderful blend of humor, in-depth 

reporting, and a keen sense of humanity, her posts 
entertain, inform, and inspire. 

From musings on her childhood following her grandpa around town, where 
she spied on bees working blooms in the cemetery to discussions of how the 
inverse square law impacts the spread of bee poop, she’ll have you in stitches. 
Whether she’s sneaking out at night to water her mean neighbor’s plant that 
just happens to attract a plethora of pollinators or mulling over why honey 
bee larvae evoke memories of butcher shop smells, she’ll take you to unex-
pected places. With Rusty at the steering wheel, buckle up for a scenic ride 
with surprising turns and beautiful views. 

Papilio eurymedon

Megachile angelarum

Andrena Bombus nevadensis
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Balance

So, what do you do? In many parts of  the country, the 
answer is “Wait! -
sistance in the form of  tiny “parasitoid” wasps. These ex-
tremely small wasps hunt aphids, lay an egg inside them, and, 
like in “Alien,” a new wasp eventually hatches from the skin 
of  an aphid. 

Take a close look at your aphids with a magnifying lens 
or a cell phone camera. Do you spot some of  them swelling 
up into a rounder shape than her sisters, and turning brown 
or black?

Whoopee! You’re watching nature regain her balance. 
These waspish ladies will hatch from their cocoons with-
in the aphid’s skin (Puts a whole new spin on dressing for 

Restoring Equilibrium when 
Aphids Invade Milkweeds

Nature’s 

Many of  us grow milkweed to help monarch 

you’ve grown it in the last 10 years you might 

bright orange oleander aphids on the milkweed’s fresh top 

pollinator fans do get upset by this, especially if  the top 
shoots begin to wilt – though this is rare. Some will reach for 
a spray bottle.

One big drawback about spraying your plants with any-
thing except water is that you might accidentally kill monarch 
eggs or caterpillars. Even a mild soap spray can kill infant 
monarchs. 
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Oleander aphids on swamp 
milkweed, Apis incarnata

Wasp-infected aphids swell up 
and turn black or brown
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success!) and parasitize dozens more of  the aphids. In my 
experience, almost all of  the aphids on this milkweed and 

browned or blackened aphids. 
One of  the odd things you might encounter is completely 

blackened aphids hanging off  the milkweed leaf  or stem, al-
most by a thread. But that’s what it is, it’s like the hawser hole 
of  an old sailing ship. The wasp larva, as it prepares to pu-
pate, drills a hole through the skin of  the aphid and ties silk 
threads to the plant to anchor itself  as a pupa. After hatching 
from the pupa, the adult wasp will drill a hole opposite the 

When oleander aphids, Aphis nerii
America, waiting didn’t work as well as it does now. Although 
they have plenty of  natural controls in southern Europe, lo-
cal parasitoids weren’t adapted to the newcomer. The wasp, 
Lysiphlebus testaceipes, is a mouthful to pronounce, so I call 
it “Lucie.” It’s a native, but it took Lucie a while to adapt to 
our orange invader. Now this wasp it is doing a good job, at 
least in my neck of  the woods.

I once planted two different cherry trees (for cross-polli-
nation) and had a year or two of  excellent harvests. Then one 
late spring I saw that the branches were covered in aphids. I 
was less ecologically oriented in my gardening back then, but 
I restrained my thoughts of  the sprayer and waited.

were vacuuming up the cherry aphids. It pays to wait! If  you 
let the natural controls of  the dreaded oleander aphid build 

problems.
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Clement Kent is a gardener and a scien-
tist. As a scientist, he studies the genetics of 
pollinators. As a gardener, he loves design-
ing, planting, and enjoying pollinator gar-
dens using native plant species.

Ladybug larva (Coccinella) 
on stem eating an aphid
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Distracted by Bees
by Rachael E. Bonoan

I am currently studying Puget blue butterflies 
in the Pacific Northwest. Don’t get me wrong, I 
love the bright blue charismatic butterflies, but 
my heart will always be with the bees. 
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Metallic green sweat bee on 
common lomatium
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I studied honey bee health and nutrition for my PhD. I 
just can’t help but get distracted by the fuzzy, buzzing, busy 
bees. Pretty sure this will be a lifelong love affair.

bees easily distract me. In the early spring, dandelions, Or-
egon grape, and apple trees provide forage for diverse bees, 
and queen bumble bees search the sandy soil for new nest 

are literally buzzing with bee activity.

Spring
In early spring, mining bees (Andrena spp.) warm up on 

sunny leaves and sweat bees (Lasioglossum spp.) forage for 

-
fore taking off  in search of  food, so they bask in the sun. 

Other bees active in the spring are the beautiful metallic 
green sweat bee (Agapostemon spp.) and my personal favorite, 
honey bees (Apis mellifera). As their name suggests, metallic 

The prairie I work on used to be farmed by homesteaders; 
apple trees leftover from homesteading days provide import-
ant early spring forage. These trees are perfect for spotting 
honey bees on the prairie, but I often catch sight of  many 
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Mining bee on Oregon grape leafSweat bee on wild strawberry
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Honey bee in an apple tree
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other species visiting these 

In late spring, newly 
-

port other species of  metallic 
green sweat bees (Agaposte-
mon spp.) as well as “regular” 
black and gray sweat bees 
(Halictus spp.). Sweat bees get 
their name from their pen-
chant for licking up mamma-
lian sweat—it’s a great source 
of  salt!

Summer
During the summer, you 

can’t help but watch the 
large, fuzzy bumble bees as 
they forage. The two bum-
ble bee species I most com-
monly see on the prairie are 
the yellow-faced bumble bee 
(Bombus vosnesenskii, “vos” for 
short) and the fuzzy-horned 
bumble bee (Bombus mixtus), 
who delights with his bright 
yellow coat. 

During mid-summer, you 
hear the lupine on my prai-
rie literally buzz with worker 
bumble bees collecting its 
bright orange pollen. As you 
walk by, it’s an explosion of  
sound as the bees furiously 
work the plants. You see the 

bend with the weight of  
bumble bees bouncing from 

“organized chaos” comes to 
mind. The bees move quick-
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Sweat bee on oxeye daisyMetallic green sweat bee on dandelion

Fuzzy-horned male bumble bee on oxeye daisy

Yellow-faced bumble bee on western yarrow
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Fuzzy-horned bumble bee on sickle-keeled lupine

Mining bee on Oregon sunshine 
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ly, sometimes bumping into each other, but they do so in a 

Smaller bees, such as mining bees (Andrena spp.) don’t 

bees get their name from their nesting behavior: they dig into 
the earth to build their nests. The tiniest bee I found on the 

-
lecting pollen. At only a few millimeters long, this bee was 
too small for me to identify in the photo. 
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between a sweat bee and a mining bee without a 
more up-close photo

Rachael Bonoan is a biologist 
at Tufts and Washington State 
University studying how climate 
change may affect a threatened 
butterfly in the Pacific Northwest. 
Outside of her research, Rachael 
teaches an undergraduate-level 
class on insect pollinators at Tufts 
University, has given a TEDx talk 
on engaging children in science 
by encouraging curiosity, and is 
past-President of the Boston Area 
Beekeepers Association.

Bees in your Backyard
-

ly houses diverse bee species! If  you’re interested in iden-
tifying the bees in your own backyard, start by sitting and 

be out and about. To learn more about the bees you might 

to attract more bees, I highly recommend The Bees in Your 
Backyard by Joseph S. Wilson and Olivia Messinger Carril. 
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B 

by Brannen Basham

the Misunderstood 
Carpenter Bees

A saw buzzed through wood, interrupting my thoughts 
and jostling my coffee. Or at least that’s what I heard, but no 
one was around. Intrigued, I glanced toward where I heard 
the noise just in time to see a few tiny legs disappear up a per-
fect hole in the beam above my head. The sawing resumed, 
followed by a shower of  sawdust which coated my shoul-
ders. I could see from my position that it was a carpenter 
bee, creating the entrance to her nest by digging straight up 
and against the wood grain. This was completed at a dizzying 
pace. The large bee then made a 90 degree turn. Hidden from 
my sight, I knew she began following the grain of  the wood 
to excavate enough space for her to raise offspring. While 
many may not smile upon discovering a bee boring into the 
wood beams of  their home, carpenter bee move-in day is my 
favorite time of  spring. 

Often maligned for their habit of  drilling into homes, 
these important and imperiled insects are worth enticing to 
your property. You just need to provide them with appropri-
ate habitat much more inviting than your house. 

North America is home to thousands of  unique bees that 

pollination as they go about their daily business, scrambling 

and quick enough to escape our notice.
The big, bumbling carpenter bees get a bad rap simply 

because of  their unfortunate tendency to bore into wood. 
When we remove the dead trees they prefer, they’re forced to 
build nests in the next best thing, the untreated and exposed 
boards of  our houses and decks. When faced with our infa-
mous carpenter bees, many people make a quick run for the 
nearest poison powder or jar death trap. All over the country 
misguided homeowners wage a battle against some of  the 
largest and most charismatic bees to ever grace our skies.

Would you pause if  you knew these insects are incredi-
bly important pollinators? They are also an important food 
source for songbirds in the spring and fall. If  you spot a large 
bumble bee with a shiny black butt in your garden or on a 
blooming hedge from early spring until late fall, you’ve met a 
carpenter bee. Although they are wood boring bees, they are 
anything but boring. 

Carpenter bees are widely distributed and varied through-
out most of  the tropical and subtropical areas of  the world. 

ventured into temperate areas. The social habits of  carpenter 
bees differ between species, with some living a purely sol-

BIG
umbling 
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itary life while others live together and possibly help each 
other raise young, construct nests called galleries, and ward 
off  predators in semi-social settings. These bees may be able 
to change their degree of  sociality based on the weather and 

-
sons. 

Nesting habits are relatively similar between species. Fe-
male carpenter bees emerge from their nests after spending 
the winter tucked away inside of  their galleries, which can 
reach several feet in length. Like many other insects, carpen-
ter bees survive the winter hunkered down in protected lo-

bears hibernate for winter, entering a state of  suspended an-
imation known as diapause. 

After emerging from her winter slumber, a female car-
penter bee immediately begins searching for a place to raise 
her young. In her natural habitat, the carpenter bee’s prime 
nest locale is a dead tree branch, preferably one still attached 

foyer, she’ll drill her way along the grain, saving the branch’s 
structural integrity by mimicking a natural split in the wood. 

removed through urbanization, it is no surprise that our 

© David Schwen

© Rhododendrites 
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houses look inviting when a carpenter bee passes through. 
By leaving dead standing trees where they are, and by tucking 
branches and other refuse piles somewhere on your proper-
ty, you can give the carpenters in your area a place to settle 
besides your home. 

Carpenter bees seem to like reusing nests year after year, 
and they have a taste for conifer trees like pine, juniper, and 

-
male gets to work excavating a new nest in a suitable slab of  
wood. 

These pollination juggernauts don’t eat the wood that 
they bore, instead either tossing the chaff  right out of  the 
hole or using it to make partitions inside of  their gallery. Af-
ter clearing enough space and gathering a ball of  pollen and 
nectar, the female lays an egg on top and seals her young into 
a private sawdust room. 

The young then grow and emerge in late summer. The 
adults spend the winter sheltered in place and repeat the cy-
cle the following spring. In tropical areas, there can be mul-
tiple generations per year. Carpenter bees are some of  the 
longest living bees. Adult females can survive for multiple 
years. Quite the feat compared to most other bees that must 
cram their entire life into a few short weeks. In some species, 

young carpenter bees don’t leave the nest until a year or two 
after they hatch, spending their juvenile period performing 
house cleaning and guarding duties. 

True homebodies, they don’t move out easily. Thus sim-
ply plugging up carpenter bee holes never amounts to much 
in the way of  deterring them. In many cases, your attempt 

exit holes. Their nostalgia for previously used galleries means 
that once carpenter bees become used to a spot, they don’t 
want to leave. A homeowner’s best bet is to keep them from 
becoming interested in your tender sidings. Just put on some 
overalls and grab the paint can. Carpenter bees dislike paint-
ed or stained wood. But if  they have no other option, these 
tough bees can even live in pressure treated wood. 

Even though the bees themselves do little structural dam-
age, if  left over a long time, congregations can whittle away at 
your house. Predators like woodpeckers will make short work 
of  any wood covering the protein rich galleries packed with 
pollen and larvae from the outside world. In cases of  heavy 
colonization, removing the galleries and relocating them to a 
protected forest location nearby can encourage them to stay 
in the forest. 
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Don’t move your roommates too far. Carpenter bees are 

behemoths are incredibly strong. The giant thorax houses 

is simply too risky for other insects. During cold, rainy, and 
windy weather carpenter bees pick up the slack in pollina-
tion, helping to pollinate those early fruit blooms like cher-
ries, peaches and apples. 

Carpenter bees don’t just delicately sip nectar. At each 

-
quencies that trigger resonance in their head and abdomen. 
Known as buzz pollination, this process helps dislodge pol-

fruit set and size after buzz pollination. Carpenter bees and 
their fuzzy cousins the bumble bees are sonication special-
ists. When you spot them in and around your garden, you can 
grow award winning tomatoes. 

Carpenter bees also rob nectar. When they chance upon a 
-

a small drinking hole. In areas with an abundance of  restric-
tive blooms, other insects follow carpenter bees around, re-
using these holes to feed from otherwise impossible to reach 

evolved to cater towards very different pollinators that don’t 
exist here. Plant easily accessible (shallow bloomed) native 

gnaw into foreign blooms for sustenance. 
Male carpenter bees are especially common in and around 

nesting or forage sites. Depending on the species, males ei-
ther patrol small areas or hover in place while keeping an eye 
out for any passing females. Many male carpenter bees have 
a yellow dot on their forehead, and they will challenge any 
creature that ventures into their territory. No cause for alarm. 
The males lack a stinger and so the worst they can do is light-
ly headbutt you. Studies have shown that male carpenter bees 
are able to recognize their normal carpenter bee neighbors. 
These neighbors are given extra leeway versus other trespass-
ers when they venture into a rival’s area. Carpenter bee males 
will learn to recognize you as well if  you are a constant visi-
tor in their territory, moral support as you go about tedious 
yardwork. 

And while they like to return to their natal nest, they ar-
en’t only home bodies. Carpenter bees can travel long dis-
tances in search of  food, water, and nesting sites. Released 
up to seven miles away from their nest, bees were able to 
make it back home based on landmarks and other cues along 
the route, demonstrating that they possess a complex inter-
nal ‘BeePS.’ Intelligence studies on carpenter bees have been 
limited, however studies on their cousins the bumble bees 
have shown that these insects possess nifty problem-solving 
skills and can learn new behaviors from nestmates or even 
come up with their own personal solutions to obstacles. 

A male Virginia carpenter bee Xylocopa viginica
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Rather than denigrate these gentle giants for where they 
live, maybe it’s time we learn to give them an eave or two in 
exchange for the countless services they provide. If  a car-
penter bee bed and breakfast doesn’t sound enticing to you, 
there are several things you can do to try and keep them 
from moving in. Staining and painting exposed wood is par-
amount. In problem areas avoid using pine or other conifer 
wood. Leave dead standing trees and branches where they 
are on your property. Sometimes discarding untreated pine 
2x4s in the corners of  a yard can provide suitable housing 
for carpenter bees. 

Carpenter bees represent the American spirit in their grit, 
hardworking nature, and abrasive reputation. A better under-
standing of  their nesting needs lets us coexist in harmony. 
If  we ensure these animals have a place to nest undisturbed, 

them taking up residence in our homes. Early springs are 
proving more and more erratic. They may soon be the only 
juggernauts braving the cold to pollinate our beloved fruit 
trees. Let’s bumble big!

Brannen Basham is a writer and 
horticulturist living in Waynesville, 
North Carolina. Together with his 
wife Jill, he owns Spriggly's Bees-
caping, a small business focused 
on habitat restoration and insect 
education. Brannen presents ed-
ucational workshops regularly 
throughout the Western North 
Carolina region and is the author 
of the book A Guide to the Won-
derful World Around Us: Notes on 
Nature. ©
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A female Virginia carpenter bee Xylocopa viginica
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by Charlotte Ekker Wiggins

Cardboard

If  you garden on a Missouri limestone hillside like I do, 
you get crafty and implement unconventional tactics 
to develop planting areas. Over the years, I have used 
cardboard and mulch from our recycling center to kill 

off  any unwanted growth in the area where I want to plant.
I have very little turf  grass on my one-acre property. 

The maligned herbs – I have abolished the four-letter word 
“weed” from of  my vocabulary – have been moved to other 
garden spots. What is left is an area where I now observe 
sunlight, rain patterns and soil composition. I monitor these 
to determine what will easily grow there.

While I make that assessment on the new plot I want to 
convert, I spread cardboard over the spot. To stop the wind 

from blowing my repurposed shipping boxes away, I pile a 
few downed tree limbs to hold my impromptu garden blan-
ket in place. After a couple of  weeks, I peek under and look 
for a nice population of  earth worms under the cardboard. 
The more earthworms, the healthier the soil.

In general, soil is 45% rock, 25% water, 25% air and 5% 
organic matter. If  I don’t spot any earthworms, my soil is 
dead. I need to add organic matter to breathe life back into 
the soil.

Cardboard serves a dual purpose. In addition to suppress-
ing unwanted growth, it retains moisture. Perfect for when I 
move the cardboard to another garden spot to increase my 
new planting areas.

The Amazing World of  Soil
If  you aren’t already in awe of  the plant kingdom’s ability 

to turn sunlight into sugar, then let me introduce you to the 
truly amazing world of  soil. Soil is an interdependent combi-
nation of  microorganisms and mycelium - think mushrooms 
- that have all of  the delight and drama of  any good mystery 

and share food. 
There are more microorganisms co-mingling in a table-

spoon of  soil than there currently are people living on earth.
Soil is precious. Making new soil takes 3,000 years of  de-

composition; worn out soil that’s been abused takes 200-400 
years to recondition. The best thing we can all do for our 

Flowerbed
Want a New Flower Bed? 

Grab some cardboard and downed 
tree branches and you have 

the tools on hand to create one 
without applying herbicides.
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Cut down ash tree trunks damaged by emerald ash 
borers form the outline of new planting beds that 
will next get covered in cardboard to smother any 
existing plants.

growth.

Newly transplanted New England asters (Sym-
phyotrichum novae-angliae) get a blanket of 
cardboard before I add mulch to keep unwanted 
growth from starting.

Cardboard cleared this southern side of my house before I started developing the 

native pink phlox.
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gardens is to compost, which will reintroduce organic matter 
that helps keep our soils rich and healthy.

Do Not Till
Once the growth is gone, I carefully remove the card-

board and compost it. No tilling. That destroys the under-
ground network of  plant roots, micro-organisms and my-
celium that keep that whole interdependent underground 
ecosystem healthy.

I don’t leave it uncovered for long. I want to keep the 
moisture in and retain nitrogen and other soil elements. Ni-
trogen is essential for green leaves, shoots and roots and can 
be stored in plant roots. When the nitrogen ratio is just right, 
soil nutrients carry an electrical charge that is a soil health 
indicator. It’s complicated but it doesn’t have to be if  you let 
your world of  soil work with little interruption.

With a trusty pick ax, I make a hole to determine how far 
down the top soil reaches and what hides underneath. On a 
limestone hillside it doesn’t sink in far. As you guessed, I hit 
limestone right underneath the tiny smidge of  topsoil. It’s 
always the same but I pretend I’m surprised.

Next it’s time to add a good layer of  mulch. The shredded 
trees from our local recycling center have been sitting for sev-
eral months before I use them in the garden. If  I need it to 
clear off  an area, I apply it when it’s still hot. With the mulch 
in place, I let it sit through a good rain so that it settles in, 
adding another layer until I have at least 4 inches of  top soil.

When I reach that level of  topsoil, I have determined 
area growing conditions and know what my options are. If  in 
doubt, I take 6-8 scoops of  soil in a plastic bag down to my 

Home Composting
Compost is a term for organic matter that has decomposed 
into a form that plants can use. Compost adds important 
nutrients into your soil and keeps waste out of your land-
fill. So that you don’t attract the wrong visitors to your 
compost pile, there are a few ingredients you shouldn’t 
compost including meats, bones, oils, fats and dairy. Good 
mulch requires a balance of green and brown materials. 

Green Ingredients for Perfect Compost:
• Fresh leaves, plant cuttings and weeds
• Thatch
• Grass clippings. Though they will compost, they 

will also benefit your lawn if left to decompose on 
your yard

• Fruit and vegetable peels and other fruit wastes
• Manure
• Coffee grounds and tea bags

Brown Ingredients for Perfect Compost:
• Dead weeds and dry leaves 
• Clipped brush
• Wood ash
• Egg shells
• Sawdust
• Wood chips
• Straw
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me an assessment of  the soil composition. Based on what 
I want to grow, they provide suggestions on how I need to 
amend it to match my garden plans so my plants will thrive. 

If  I am going to wait several months to plant my new 
plot, I sprinkle buckwheat seeds. Those plants are nitrogen 
banks, retaining the nitrogen until it’s needed.

Now I just need to match the right plants to the exist-
ing soil conditions. Plants native to the region are often an 
excellent choice, since they already have an established rela-
tionship with local insects and other pollinators, and typically 
thrive in local soil conditions.

The Hard Plants to Remove
Ever battle Bermuda grass? Known as dog’s teeth in Ger-

man, this grass Cynodon dactylon can be obnoxious. My 
brother out in Virginia is on a quest to remove this invasive 

my mailbox.

Bermuda grass  
(Cynodon dactylon) earned 
its common name, because it 
made its way to North America 

blades are gray-green in color 
with rough edges. It has a deep 
root system, growing well in 

-
ous roots can sink down as far 
as 6 feet into rich soil, though 
most of the root mass stays in 

along the ground and roots 
wherever a node touches the 
ground, forming a dense mat.

The best way I found to clear my area was to starve it 

save. I covered the remaining Bermuda with a layer of  re-

wood close together, ensuring that no water or light could 
get through.

The neighbors looked at my new installation askew. It 
took a few months of  assuring them it was temporary. I wait-
ed patiently until I had a majority of  the unwanted growth 
killed. Then after a good rain, I spent an afternoon hand 
pulling the rest, making sure I removed all of  the roots.

attempt to get re-established. I quickly escort it out of  the 

How to Clear Larger Tracts
If  you want to clear larger tracts, consider a prescribed 

Burning off  that top layer of  soil will not only help remove 
unwanted growth but will expose seeds that have been wait-
ing to germinate. Some seeds, like Scotch Pine, need heat to 
open.

Regardless of  what size area you want to clear, remember 
that there is already an established interconnected world un-
derneath. You want to tap into it, not destroy it.

Charlotte Ekker Wiggins is an advanced master gardener, beekeeper and 
author. She has gardened without 
harmful chemicals since 1982 on 
her one-acre Missouri limestone 
hillside, where her neighbors told 
her nothing would ever grow. The 
property now is a certified wild-
life habitat, Monarch Way Sta-
tion and apiary. Follow her tips 
at gardeningcharlotte.com and 
homesweetbees.com.
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by Marla Spivak & Bridget Mendel

Propolis 
for Bees

Stand near a honey bee hive on a summer day. At 

sunlight like sparks; then your eyes hone in on the bees 
returning from forage. The comers and goers weave 
through each other seamlessly, bringing back nectar, 
water, or pollen. You can see the pollen loads, packed 
on their hind legs like so many colored jewels. But 
look closer and you might see some bees carrying home 
another substance: resin. Also transported in the pol-

to distinguish from pollen. Pollen comes in seemingly 
endless shades of  color and looks almost velvety in 
texture. By contrast, resin has a transparent quality. 

Ancient beekeepers noted this sticky substance deposited 
in large amounts around the entrance of  honey bee nests, 
and named it propolis, which means before the city, surmis-

-
ers like Aristotle noticed also that the bees gathered it from 

“tears” of  trees. The ancient Greeks 
and Egyptians knew of  its medicinal 
properties, too, and used it to treat hu-
man wounds and infections. Scholars 
believe the Balm of  Gilead mentioned 
in the bible was actually propolis col-
lected from tree buds of  the genus 
Populus, which includes poplar, aspen 
and cottonwood species. 

Plant resins are gummy and sticky. 
A propolis forager bites into the tree 
resin she’s found, tearing off  tiny 
beads of  it from leaf  buds or bark, 
and packing it into her pollen baskets. 
Once back in the hive, a resin-forag-
ing bee can’t easily dislodge the resin 
from her own legs. Other bees in the 
nest help remove the resin load bit 
by bit, by pulling it with their mouth-
parts. Bees don’t eat the resin. Instead, they cement it into 
cracks within the nest cavity, which may be a hollow tree full 
of  crevices, or a manmade bee box.

-
ers have long accepted that propolis serves to waterproof, 
strengthen, and plug holes within the nest cavity. The nooks 
and crannies of  a tree cavity actually stimulate the bees to 
collect more resin. Our modern bee boxes, such as the Lang-

stroth hives, have smooth-planed 
sides, so the bees have no crevices to 
pack with propolis. Instead, they de-
posit propolis where it gunks up the 
movable parts of  a modern hive (be-
tween frames and hive boxes), making 

time we beekeepers have discouraged 
bees from cementing it in the boxes 
by systematically scraping it away, and 
by breeding bees that are genetically 
disinclined to collect much propolis. 

Because beekeepers in the last de-
cade have struggled to keep their col-
onies alive, researchers have turned 
critical attention to honey bee health. 
“How can we get bees healthy again?” 
basically everyone is asking. My team 
at the U of  MN Bee Lab likes to ask, 

“How do bees naturally help themselves stay healthy?” 
One answer, unsurprising perhaps to the average ancient 

herbalist, is propolis. 
Now, scientists are scientists because they don’t simply 

“
The nooks and 

crannies of  a tree 
cavity stimulate 

the bees to collect 
more resin.

”
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accept the word on the street—not Aristotle’s or anyone 
else’—but instead ask why, and how, and are we sure? A few 
prior studies have sought to understand how propolis func-
tions as healthcare in the colony. In these studies, researchers 
harvested propolis from colonies, mixed it in sugar syrup, 
and fed it to the bees as ingestible medicine. This approach 
may seem reasonable from a human perspective, but as hon-
ey bees don’t normally consume propolis, oral application 
may be inappropriate. As researchers, we’d best follow the 
bees’ lead: there must be a reason why they don’t consume 
propolis, and instead use it topically, smearing it around their 
nest cavity. 

So over the last decade, my research students and I have 

hive, carefully attending to the bees’ own methods when set-

have included a list of  references at the end of  this article, 
which can all be downloaded from beelab.umn.edu). 

of  bees exposed to propolis. We took this approach after 

in the genus Formica in Switzerland that collect blobs of  
spruce resin and then distribute those blobs in the material 
of  their nest mound. Remarkably, ants in nests with spruce 

-
-

imentally deprived of  resin: the resin was doing the microbe 

systems. 
Listening to this talk about ants, we wondered if  there 

might be another function of  the resin inside the honey bee 

things sticky for beekeepers. Could the propolis be reducing 
the load of  microbes within the tree or hive cavity, which in 
turn could be reducing the need for the bees’ immune system 
to be activated? A chronically activated immune system is a 
problem for all organisms, including us, because the constant 
production of  immune cells and proteins diverts resources 
needed to run other vital systems, like nutrition and detoxi-

hunch was right.
We set out to test if  propolis within a honey bee colony would lessen the need to activate an individual bees’ immune 

systems. We knew from prior work by honey bee scientist Dr. 
Tom Seeley that tree-nesting bees will line the bumpy interi-
or of  their tree nest cavities with a layer of  propolis. Seeley 
noticed that what he termed the “propolis envelope” was 

-
totle, that’s why the substance is thus named), and stopped 

experiment, we needed to mimic this propolis envelope, but, 
lacking a set of  hollow trees, our research team constructed 
the envelope for the bees in modern bee boxes. 

How did we make a propolis envelope? Propolis isn’t very 
pliable, and, unlike the bee builders, our team did not include 
thousands of  workers. In 2009, Mike Simone-Finstrom, a 

A homemade propolis 
tincture
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clever PhD student in my lab, decided to dissolve propolis 
in alcohol. He collected propolis from colonies in our area 
of  Minnesota (mostly from the genus Populus, same as the 
Biblical Balm of  Gilead; and in particular, Populus deltoi-
des, or cottonwood trees,) and had some shipped from Brazil 
where propolis is harvested en masse for human medicine. 
To make a usable solution, he dissolved the propolis in 70% 
lab-grade ethanol, the percentage of  solvent known to main-
tain the highest amount of  antimicrobial activity from the 
resin. Then he painted the interior of  one set of  bee boxes 
with the Minnesota propolis extract, in known quantity and 
concentration. He painted another set of  boxes with the Bra-
zilian propolis extract and a third set with just 70% ethanol as 
a control, in case the alcohol itself  had antimicrobial proper-

pollen, brood and bees. Mike marked newly emerged adult 
bees from each colony with a dot of  paint on their thorax, so 
we could recollect them, then left them alone in the colony 
for a week. 

When the week was up, he retrieved the paint-marked 
bees, and compared their immune system function. He mea-
sured the production (or expression) of  genes that make an-
timicrobial proteins, using a molecular technique called re-
al-time quantitative PCR (Polymerase Chain Reaction). Our 
prediction was borne out: The immune gene expression of  
bees hived in colonies with a propolis envelope, whether the 

propolis was derived from local resins or Brazilian resin, was 
lower compared to bees in colonies without the propolis en-

-
ing for the bees. 

To verify our results, another PhD student, Renata Bor-
ba, repeated the study, adding on additional measures of  im-

Hive entrance lined 
with propolis
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mune function, and using more colonies over the course of  
two years. In these follow-up experiments she stapled com-
mercially-produced propolis traps – plastic grids with 4mm 

with fresh, local propolis. She found the same results: the 
propolis was doing the work of  antimicrobial and antibacte-
rial defense for the bees, allowing them to rest their immune 
systems and use their energy for the function of  other vital 
systems. 

Mike and Renata also ran a series of  experiments to test if  
the propolis was also therapeutic to bees; that is, would expo-

had? Again, they set up colonies with and without propolis 
envelopes, but this time they challenged colonies with either 
a fungal pathogen called chalkbrood, or a bacterial patho-
gen called American foulbrood. They found that exposure 
to propolis within the bee boxes helped lower the disease 
load. Propolis did not cure either disease, but the level of  

envelope.
Next, we wanted to know this: do bees collect more resin 

when they “know” they are sick? In other words, do bees 
self-medicate? 

Mike, Renata and many others in the lab worked on an-
swering this question for four years. Much of  our time was 
spent counting resin foragers returning to hives before and 
after we made a colony sick. The results fascinated and per-

plexed us: If  we challenged them with the fungal pathogen 

usual. If  we challenged them with the bacterial pathogen 
(American foulbrood), they did not collect more resin than 
usual; nor did they collect different resins according to what 
health challenge they received. How perplexing that they 
self-medicated when sick with chalkbrood, but not when 
sick with American foulbrood, even though we found that 
propolis does help lower infection levels in both cases. How 
fascinating that they collected the same resin no matter what 
illness they had, although chemists know that different resins 
have different antimicrobial properties. 

It is important to me that beekeepers around the globe 

A new PhD student, Maggie Shanahan is collaborating with 
Mike Simone-Finstrom and other beekeepers to test out new 
bee box designs with very rough interiors – mimicking the 
inside of  tree cavities – so that the bees will create that prop-
olis envelop in modern hives. We are also beginning to breed 
a line of  honey bees that collects large amounts of  propolis 
(we know resin collection is a genetic trait), while displaying 
other traits that help their social immunity, like hygienic be-
havior (the ability to detect and weed out sick or parasitized 
brood). 

been full of  surprises so far, and some of  the most exciting 
work at my lab right now is the continued research on prop-
olis. Our experiments always consider the way bees do things 

we can help them do it. Though in the United States honey 
bees are mostly “kept” and not wild, if  we are very diligent, 
we can still support their natural ways of  living —their natu-
ral ways of  staying healthy. 

While our lab develops modern boxes that more closely 

The honey bee organism lives in this small cavity, but that 
is only a fraction of  its domain. Honey bees move for miles 
over the landscape looking for food, water, and medicine. 
Everyone can work on making that larger domain look more 

-
ers, free of  pesticides. Plant a poplar, balsam, or cottonwood, 
too; it will serve as the pharmacy for your local honey bees. 
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Gardening for 
Pollinators

by Dave Goulson

They have been asleep underground 
for six months, and on the first sunny 
days of late winter they struggle up to 

the light, ravenous for some nectar and 
pollen to replenish their reserves. 
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There are 26 different types of  bumble bee in the 
UK, and you might easily see ten of  them in your 
garden if  you look closely enough. Globally, there 
are 250 species, mostly found in the temperate 

Northern Hemisphere. Many are distinctively colored; in Eu-
rope most have bright yellow stripes and red, white, or rusty 
brown bottoms, while in the United States the differentiating 
colored stripes are typically near the thorax and the ends are 
black. These early queens will look to build nests, often in 

old mouse holes in the ground, where they will rear young 
worker bees which eventually take over the foraging for food. 
The nests grow through the spring, produce new queens and 
males in summer, and then die off.

Our honey bees also start to venture out from their hives 
in search of  food in early spring, so long as the air is warm 
enough. In my experience many members of  the public 
think that these are the only bees, responsible for pollinating 
everything, though if  asked to draw a bee they usually pro-
duce something round with yellow and black stripes, looking 
suspiciously like a bumble bee. Even experienced beekeepers 
often fail to appreciate the staggering diversity of  wild bees 
and other pollinators; there are also leafcutter bees, sweat 
bees, mason bees, mining bees, carpenter bees and many 
more. Globally, there are an astonishing 20,000 known spe-
cies of  bee (and no doubt many more yet to be described by 
science, for nine more bees from Texas were added to the 
list last summer). The large majority are solitary creatures in 
which a female makes her own small nest, rather than living 
in a colony with a queen and workers as do honey bees and 
bumble bees. Most people go their whole lives without ever 
even noticing these little creatures, yet they live all around us, 

While bees are the best known of  pollinators, and they 
get the lion’s share of  the attention (particularly honey bees), 
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of  the rest, though they aren’t particularly important pollina-
tors in Europe. Their mostly nocturnal cousins the moths are 
more numerous and a little more important as pollinators; 

pollinated by them. Then there are the 256 different UK spe-

insects, many mimicking bees or wasps, 

bees. On top of  these there are numer-

pollinate. It has been estimated that there 
are at least 4,000 species of  pollinators 
just in the UK; nobody has calculated a 

-
ceed 100,000 species. All of  these insects 
are important; each tends to visit differ-

to come and go in different years. If  we 

and crops are properly pollinated into the 
future, then we’d be wise to look after all 
of  these little beasts as best we can. 

Worryingly, our wild pollinators are in 
trouble. Some wild bumble bees have declined dramatically, 
with three going extinct in the UK. Franklin’s bumble bee, 
a native of  California and Oregon, is now almost certainly 
globally extinct, having not been recorded since 2006. But-

(which includes all pollinator species) on nature reserves fell 
by 76% between 1989 and 2014. 

The modern world poses many threats to wild insects: 

than it once did, with almost all of  our 

plowed up in the twentieth century. Her-
bicides enable farmers to grow weed-free 

are often contaminated with insecticides. 
On top of  that we have accidentally in-
troduced new parasites and diseases from 
abroad that attack both honey bees and 
our wild, native bees. 

Fortunately, it is not all doom and 
gloom – we can all get involved in looking 
after bees and other wild pollinators, for 
they live all around us. Every beekeeper 
knows the importance of  planting the 

grow bee-friendly plants in their garden 
if  they have space – borage, phacelia, honeywort, comfrey, 
marjoram, thyme and so on. All of  these are also good for 
our wild bumble bees, and often for some of  the solitary 

diversity of  insects, from bees to tiny parasitic wasps to but-

“
These early queens 
will look to build 

nests, often in 
old mouse holes 

in the ground

”
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-
urbia is already, relatively speaking, a haven for bumble bees 
and some other wild pollinators, with higher populations of  
species such as the buff-tailed and common carder bumble 
bees than nearby farmland. But we gardeners should not rest 
on our laurels; there is always scope for improvement. Here 
I suggest a number of  things you can do to boost pollinator 
populations in your garden:

1) Deep Flowers 

and short-tongued bumblebees, but if  you want to help the 
longer-tongued bumble bee species, which include some of  
our rarest and most threatened species, include some deep 

-
eysuckle, delphiniums and aquilegia are all good examples. 
You’ll notice your honey bees and some bumble bees nec-
tar-robbing from some of  these.

2) Shallow Flowers

of  them love the umbels of  Apiaceae-family plants, such as 
hogweed, lovage, parsnip and fennel. Daisy family plants are 
also good, such as the numerous small yellow dandelion-like 

plenty of  dandelions and their relatives, you just need to ease 

autumn.

-
ers look beautiful in a garden and will not take over. I have 

dead-nettles, woundwort, clovers, tufted vetch, bugle, self-

others. Viper’s bugloss is a particular favorite of  mine: a glo-

of  bees. 

4) Avoid Annual Bedding Plants 
Impatiens, pansies, petunias, begonias and so on are 

showy, but most are useless for insects. In general, old-fash-
ioned cottage-garden perennials are best, and also cheaper 
and more environmentally friendly, as once bought they 
should last for ever.

5) Avoid Double Flowers 
-

ias and rhododendrons are available in ‘double’ varieties that 
have extra sets of  petals. These extra petals often prevent in-

-
less. I have single varieties of  dahlia and rose in my gardens 
that bees love; nearby grow double varieties entirely ignored 
by insects. 

6) Aim for a Continuity of  Flowers

times, while bumble bees need food from March until Au-

panic if  you have some lean periods - the insects will hope-
-

bor’s garden. 
Of  course you can help by encouraging your neighbor to 

plant pollinator-friendly plants too. If  at all possible, try to 
squeeze in some food for those hungry bumble bees when 

current and pussy willows are all favorites with them.

7) Nesting Sites
Most bumble bee nest boxes rarely work. The secret 

seems to lie in careful placement of  the box, and in provid-
ing a hollow ball of  cozy, insulating nest material, but this 
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is an art that few have mastered. In contrast to bumble bee 
boxes, solitary bee ‘hotels’ – bundles of  bamboo or pieces of  
wood drilled with holes (see article on page 39) – often work 
very well, attracting mason bees, leafcutter bees, and others. 
Many commercial models are available, or make your own 
from bamboo, raspberry canes, or simply by drilling holes 
(6-10mm diameter) in a chunk of  wood. In all cases, attach it 
to a fence or wall at chest height in a situation with some sun, 
and with luck you’ll soon have bees in residence. 

I once simply drilled some holes in the corner posts of  
my garden shed and had a bee in residence within 20 min-
utes! Some solitary bees prefer to nest in bare ground, others 
will happily burrow in the lawn. These species are harder to 
cater for, but if  you are lucky enough to notice holes in the 
ground with small bees coming and going, try to leave them 
in peace as much as possible. Most of  these species have 

8) Avoid Using Insecticides
In a garden situation, there is no good case for using in-

secticides. If  you have a few aphids, let them be. With luck, 
-

racious larvae will wolf  down your aphids. This year I had 
a horrendous outbreak of  black bean aphids on my broad 
beans, but I held my nerve and soon a huge number of  para-

that you can grow healthy fruit and veg without having to 
resort to chemicals. 

We live in a crowded world, in which urban areas will 
continue to expand whether we like it or not. Let’s take ad-
vantage of  this; if  we work together, we can turn our villages 
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and towns into pollinator paradise, a network of  small nature 
reserves where honey bees, bumble bees, solitary bees, hov-

Dave Goulson’s new book, The Garden Jungle, pro-
vides more advice on how to encourage insects of  all types 
in your garden. 
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