
Two of Virginia’s Native Bees
mason bees and leafcutter bees

Megachile mendica
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Osmia lignaria lignaria
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The Importance of Pollinators

u Almost 90% of flowering plants require a pollinator -
usually an insect- to transfer pollen from one flower to 
the next.

u Globally, 25% of the diets of birds and mammals are 
comprised of pollinator-produced fruits and seeds.

u As of 2010, insect pollinators contributed $29 billion to 
U.S. farm income.  Honeybees contributed 19.2 billion, 
while native bees and other insects contributed $9.9 
billion. 

u Native bees, including the mason and leafcutter bees, 
contribute their pollination services for FREE.



Crops Dependent Upon or 
Benefited from Insect Pollination
u Vegetables: Cowpea, Lima Beans, Lupines, Mung Bean/Green or 

Golden Gram, Soybean relatives Artichoke, Asparagus, Beet, 
Broccoli, Brussel Sprouts, Cantaloupes, Carrot, Cauliflower, 
Celeriac, Celery, Cucumber, Eggplant, Endive, Green Pepper, Leek, 
Lettuce, Okra, Onion, Parsnip, Pumpkin, Radish, Rutabaga, Squash, 
Tomato, Turnip, White Gourd

u Fruits: Almond, Apple, Apricot, Avocado, Blackberry, Blueberry, 
Cacao, Cashew, Cherry, Chestnut, Citrus, Coffee, Coconut, 
Crabapple, Cranberry, Currant, Date, Fig, Gooseberry, Grapes, 
Guava, Huckleberry, Kiwi, Kolanut, Litchi, Macadamia, Mango, 
Olive, Pawpaw, Papaya, Passionfruit, Peach, Pear, Persimmon, 
Plum, Pomegranate, Raspberry, Strawberry, Tung, Vanilla, 
Watermelon

u Spices/Nuts/Other: Allspice, Anise, Black Pepper, Caraway, 
Cardamom, Chive, Clove, Coriander, Dill, Fennel, Lavender, 
Mustard, Nutmeg, Parsley, Pimento, Tea, White Pepper Oils, Alfalfa, 
Buckwheat, Canola, Flax, Oil Palm, Safflower, Sesame, Sunflower, 
Alsike Clover, Arrowleaf Clover, Ball Clover, Berseem Clover, Black 
Medic/Yellow Trefoil, Cider Milkvetch, Crimson Clover, Lespedeza, 
Peanut, Persian Clover, Red Clover, Rose Clover, Strawberry Clover, 
Subterranean Clover, Sweet Clover, Trefoil, Vetch, White Clover, 
Cotton, Kenaf



What Would the Loss of These 
Crops Mean For Us?
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Native Bees Are Important 
Pollinators!
u Although the rate of decline is in debate, according to the 

Bee Informed Partnership: after a steady decline in 
honeybee losses of 30% annually since 2006, the decline 
rose in the 2014-2015 season to 42% and to 44% in the 2015-
2016 season. 

u Research in 2016 produced a study, Modeling the status, 
trends, and impacts of wild bee abundance in the United 
States, as a result of a presidential memorandum.  The 
study, thought to be the first of its kind, recognized both 
the value of our wild bees as highly efficient pollinators 
and established a map of pollinator abundance across the 
United States.  These findings will allow future researchers 
to target the least-understood regions and topics and help 
focus conservation efforts where declines in bee abundance 
are most certain, especially where agricultural demand for 
pollination services is growing.

u It is imperative that we focus on creating the correct 
habitat for our native bees.



From the Past until Now
u Honeybees were brought to Jamestown in 1622; the US 

has a long history of using bees to pollinate crops.

u Native bees pollinated the crops of Native Americans 
and pollinated plants that wildlife eat.

u Historically, farms were smaller and adjacent to 
habitats that harbored pollinators.

u Currently, farms are larger and are not near the critical 
habitats.



INTRODUCING 
THE MASON 

BEE AND THE 
LEAFCUTTER 

BEE



Mason Bees and Leafcutter Bees
The Unsung Heroes

Photo credit:  Jack Dykinga, USDA Agricultural Research Service, Bugwood.org



Male Mason Bee

Photo credit: Seabrooke Leckie, 
etemdept.ufl.edu/creatures/MISC/BEES/blue_orc
hardbee01.jpg  

Distinguished 
from the female 
by the white tuft 
of hair on his 
face and the 
longer antennae



Female Mason Bee

Photo credit: The Orchard Mason Bee by Brian L. Griffin

Distinguished from the male by the lack of the white 
hair tuft, shorter antennae and larger size



Common Names of Osmia lignaria

uOrchard mason bee
uMason bee
uBlue orchard bee



Fun Facts about Mason Bees

u Able to be managed

u Extremely good pollinators of orchards

u Dark, metallic blue or green

u Easily mistaken as a fly

u Smaller than a honeybee

u Osmia lignaria lignaria is in the family Megachilidae.  
Osmia lignaria lignaria lives east of the Rocky Mountains 
while another subspecies, Osmia lignaria propinqua lives 
west of the Rocky Mountains.  They are both referred to 
by the same common names.

u Many species of Osmia specialize on flowers of the rose 
family, this includes Osmia lignaria.



Mason Bee vs Honeybee

Mason Bee
u Mason bees fly 300 feet 

for nectar

u Mason bees dive into the 
flower for nectar and 
get covered in pollen –
all over their abdomen!

u Mason bees move from 
tree to tree and row to 
row, providing better 
cross pollination of trees

Honeybee
u honeybees will fly for 3 

to 6 miles for nectar

u Honeybees clean the 
pollen off their bodies –
they either go to a 
flower for nectar or for 
pollen, but not both

u Honeybees collect all 
pollen on one tree 
before going to the next 
tree



Mason Bee vs Honeybee 
(cont’d)
Mason Bee
u Mason Bees fly in mildly 

wet or cold weather

u Mason bees are docile 
and only sting when 
severely threatened, 
making a great urban 
bee

u It takes 250 mason bees 
to pollinate the same 
tree

Honeybee
u Honeybees do not fly in 

cold or wet weather

u Honeybees will sting you

u It takes 15,000 to 20,000 
honeybees to pollinate 
the same tree!



Osmia lignaria Life Cycle



Life Cycle of Osmia lignaria
u Bees live about a year, approx. 11 months hidden in the nest 

progressing from egg to larval and pupal stages.

u Solitary bees – but will nest in adjacent holes.

u The adult female mason bee is about ½ inch long; the male 
is slightly smaller.

u In spring, once temperatures reach the mid 50s, the males 
begin to emerge, loitering about for the opportunity to 
mate.

u Females emerge one to three days later.

u Males die shortly after females emerge and are 
impregnated. 

u Solitary females, once impregnated, locate a suitable site 
for nesting (mason bees are opportunists and make use of 
existing holes in wood – not destructive).



Life Cycle of Osmia lignaria, 
cont.

u Each female constructs two to four nests with two to four 
female eggs and five to eight male eggs.

u Each egg is contained within its own cell and embedded in 
a supply of pollen and nectar.  

u Each cell is separated by a mud partition with a more 
robust mud partition blocking off the front of the nest.

u After the last egg is laid, female dies.

u First larval stage takes place in egg (egg takes about a 
week to hatch).  Four additional larval stages.  In the last 
larval stage, a cocoon is spun and the prepupa stays 
dormant until late summer/early fall.

u At that time, the pupa molts into an adult that remains 
dormant until early spring.



What It Looks Like

Photo: USDA/ARS



Male Osmia lignaria

u Males have much shorter (and less labor-intensive lives)

u Males:

u Stocky in shape

u Smaller than females

u Without a stinger

u Have longer antennae

u Do not gather pollen

u Have a patch of white on their faces



Female Osmia lignaria
u Females:

u Just over ½ inch in length

u Decide gender of egg by choosing a fertilized egg (female) or 
an unfertilized egg (male).  Female eggs go in the innermost 
chambers with males closer to the entrance

u Make 15 to 35 trips to collect enough pollen and nectar for 
each larva

u Visit about 75 flowers per trip. That’s a total of 1,875 flower 
visits for just one egg.

u Lay approximately 30 eggs before dying

u Mud/clay dividers between eggs take about ten trips for each.

u Collect pollen and nectar on her body at the same time – lack 
a specialized storage area



Managing Osmia lignaria

Credit: HO Mason Bee Ranch



Providing Shelter  - Bee Boxes
u “Bee Boxes”

u Drilling holes into logs or 4” x 6” x 12” blocks of wood 

u For Mason bees - 5/16” holes located at least ¾” apart and 
5.5” deep

u For Leafcutters – 3/16” holes locates at least ¾” apart and 
5.5” deep

u Need to be re-drilled annually as repeated use of the holes 
without sanitation may result in the spread of disease due 
to establishment of mites, bacteria and viruses that persist 
from one generation to the next.



Providing Shelter – Bundles of 
Tubes

u Hollow Reeds or Stem/Tube Bundles

u Place in a wooden frame

u Consider disposable paper liners for better sanitation



Providing Shelter

u Other considerations

u One end should be closed off to avoid predation (female 
will close off other end with barrier)

u Location of nesting sites important 

u South, southeast, east facing

u Elevate 3 – 6’ off ground

u Protect from wind and rain

u Have within 300’ of pollen and nectar and within 30’ of 
mud/clay supply



The Leafcutter Bee, 
Megachile Species

Megachile texana, native to 
Virginia, cutting a leaf

Photo credit: natureserve.org



Identification

u Leafcutter bees superficially resemble honeybees, but 
they carry pollen on their abdomen rather than in 
pollen baskets on their legs.

u They are about half an inch in length, with broad heads 
and large mandibles for cutting leaves.

u They can be distinguished from the closely related 
mason bee by their upturned abdomen.

u Bees seen cutting or carrying oval pieces of leaves are 
likely to be leafcutter bees.

u Leafcutter bees are gentle bees and sting only when 
mishandled.



Diversity
u Leafcutter bees are a diverse group of insects known for 

cutting oval pieces of green leaves and sometimes 
flower petals to line their nests. 

u With over 1,500 described species worldwide, this is one 
of the most species-rich groups of bees.

u Approximately 131 species (10% of the global diversity 
of the genus) are native to North America.

u About 22 species are native to Virginia.

u Of the 131 species of leafcutter bees native to North 
America, 62 may be at risk.



Where do they live?

Credit to natureserve.org.  Retrieved from http://www.natureserve.org/sites/default/files/publications/files/web_-
_leafcutter_bee_report_brochure.pdf



Life Cycle of Leafcutter Bees
u Males emerge first, when temperatures reach about 70 

degrees.

u Females emerge about 2 weeks later, mate and form new nests 
in soft, rotten wood, the pith area of plants or other existing 
holes of the correct size, such as shells of dead snails, holes in 
concrete walls and other holes in man-made objects.  Will use 
bee houses with 3/16th inch diameter cells drilled into them.

u Unlike the cells of mason bees, the entire cell of a leafcutter 
bee is lined with the leaf fragments they collect.

u Each cell is provisioned with a mixture of nectar and pollen; an 
egg is laid on this pollen loaf and the cell is sealed with more 
leaves.  The egg hatches into a larva and the bee spends the 
winter in this state, maturing into an adult in the following 
spring before emerging when temperatures are high enough.

u Some leafcutter bees mature within 3 to 7 weeks if 
temperatures are warm enough.  They emerge and continue as 
a second generation of leafcutter bees. 

u Leafcutters have a lifespan of about 6 weeks.



Leafcutter Bees are Very 
Efficient Pollinators
u Leafcutter bees have developed a structure on their abdomen 

called a scopa, an area of specialized hairs that hold pollen making 
it unnecessary for them to transport pollen on their legs.

u Leafcutter bees emerge after the mason bees and are active 
throughout the summer.

u Their importance as pollinators has not been well studied except 
for species used for crop pollination.

u As is the case with mason bees, leafcutter bees are being 
extensively researched because of their ability to be managed.  
Nest blocks can be placed where pollination is most needed.

u Megachile rotundata, an introduced species, currently pollinates 
two thirds of the world’s alfalfa production, replacing the use of 
honey bees.  Some native bees, M. perihirta and M. dentitarsus, are 
also important pollinators of alfalfa, a crop important in the 
production of meat and dairy.



Leafcutter Bees as Pests

u Leafcutter bees are sometimes seen as pests because 
the ovals that they cut from prized ornamental shrubs 
may make the plant look unsightly.

u The damage they do is usually temporary and will 
normally not harm the plant.

u Using a shade cover on prized plants will protect them 
from the leafcutter bees.



Damage Done by Leafcutter Bee

Photo credit: missouribotanicalgarden.org



But They are Good Pollinators

A leafcutter bee native to Virginia, M. mendica



The Plight of Our Native Bees
u Native bee populations are declining across our country, 

including the possible extinction of some species.

u Native bees are facing unprecedented habitat loss, 
pesticide threats and diseases.

u There are not enough blooming flowers over the length of 
the growing season in our agricultural and urban landscapes 
to support bees.

u Introduced species, which compete with our native bees for 
habitat and food resources, introduce diseases and may 
cause mating disruption if they are closely related species.

u In Virginia, we do not currently know what species exist 
here or where they may exist within the state.  It is 
possible that species have been lost before they were ever 
identified as being here.  This problem is currently being 
addressed by the Virginia Department of Conservation and 
Recreation in an effort that began four years ago.  We do 
not know how dire the situation is, but as of 2015, 7 
species of bumblebee have been added to the Wildlife 
Action Plan, with the formerly common Rusty Patch 
Bumblebee listed on the federally endangered list.



What You Can Do to Help

u Plant a full season of successional flowers, always have 
something in bloom.

u Try not to use pesticides.

u If you must use pesticides, read and follow the label, not 
just for the bees, but to protect yourself.

u Try to limit the use of pesticides or herbicides or any 
”cides”.

u Leave a messy space in your yard if possible.  Messy is 
beautiful to insects.

u Don’t cut down your flowers in the fall and wait in the 
spring for the bees or other animals that may be living in 
the stems to emerge.

u Leave some bare soil available for use by bees and 
butterflies.



Native Plants
u From Virginia Wildlife magazine: “Deprive native plants 

of their pollinators, and they lose their ability to 
reproduce.  Whole ecosystems would shift in response, 
with impacts that could reach every animal within that 
habitat.”

u Pollinators evolved with their plants in a certain place 
and over a very long period of time.

u Today native plants have become popular, but what you 
mainly see in most nurseries are cultivars of native 
plants.  Some no longer resemble the native plants from 
which they originated.  They may even have lost their 
ability to produce pollen or nectar.  Such plants are of 
no use to our native bees at all.

u Native bees are responsible for pollination of our wild 
lands; including parks, national and state forests.  There 
is no replacement for them.



How to Find a Native Plant
u The internet is a great place to go to for locating a native 

plant.

u Go to DCR’s website and use their plant finder.  It can help 
you to locate a native plant down to the county level.

u Or go to Audubon.org and use their plant finder database.  
Although geared toward native plants that will feed birds, 
they are still native plants.  It’s great to do a good thing for 
the birds as well as the bees.

u Once you have your shopping list, go to the Virginia Native 
Plant Society website and use their list of nurseries that 
sell native plants.  They also have a native plant list for 
you.  And even a list of companies who provide organic 
lawncare.  Check it out.

u Native plants are quite popular right now, so be very 
careful.  The internet has a large number of nurseries 
selling native plants.  Do your best to try to determine that 
you are buying from someone who is growing the plants on 
site, not digging them up out of the woods.  



Native Plant List
u Here is a list of native plants for the Piedmont area.  

You may already be growing some of these, not even 
knowing that they are native:

Black cohosh, blue star, wild columbine, goatsbeard,

swamp milkweed, common milkweed, butterfly weed,

white turtlehead, sneezeweed, narrow-leaf sunflower, 

ten-petaled sunflower, woodland sunflower, oxeye

daisy, grass-leaf blazing star, plains blazing star, 

Canada lily, turk’s cap lily, cardinal flower, great blue

lobelia, lupine, wild bergamot, woodland phlox, 

summer phlox, moss phlox, obedient plant, early 

coneflower, three-lobed coneflower, wild stonecrop,

bluestem goldenrod, pineywoods goldenrod, 

rough-stemmed goldenrod



Native Plant List, cont.

Quite enough to make a beautiful garden.  
Please plant one or two of them.  Or plant a 
succession of them so that one that will 
bloom as the last one is fading.  It would be 
wonderful if the bees can forage in your 
yard for the whole summer.  

We hope that you will be visited by mason 
bees in the early spring and all 22 species of 
our native leafcutter bees throughout the 
summer.



References:

u Online Resources

Xerces Society  https://xerces.org/

u Pollinator Partnership  http://pollinator.org/

u Pollinator Partnership Planting Guides  http://pollinator.org/
From home page, select resources and then planting 
guides. Enter your zip code to generate the planting guide 
that is correct for you.

u NatureServe: Conservation and Management of North American 
Leafcutter Bees  http://www.natureserve.org/biodiversity-
science/publications/conservation-and-management-north-
american-leafcutter-bees

u Modeling the status, trends, and impacts of wild bee 
abundance in the United States. Insu Koh, Eric V. Lonsdorf, 
Neal M. Williams, Claire Brittain, Rufus Isaacs, Jason Gibbs, 
and Taylor H. Riccketts.  This may be the first study to 
establish a baseline from which to estimate wild bee 
abundance and associated uncertainty. National assessments 
such as this can help focus both scientific and political efforts 
to understand and sustain wild bees.  
http://www.pnas.org/content/113/1/140

https://xerces.org/
http://pollinator.org/
http://pollinator.org/
http://www.natureserve.org/biodiversity-science/publications/conservation-and-management-north-american-leafcutter-bees
http://www.pnas.org/content/113/1/140


References, cont:
u Missouri Botanical Garden  

http://www.missouribotanicalgarden.org/

u Fact Sheet: The Economic Challenge Posed by Declining Pollinator 
Populations https://obamawhitehouse.archives.gov/the-press-
office/2014/06/20/fact-sheet-economic-challenge-posed-declining-
pollinator-populations

u Cornell Chronical Insect pollinators contribute $29 billion to U.S. 
farm income  http://news.cornell.edu/stories/2012/05/insect-
pollinators-contribute-29b-us-farm-income

u Native Pollinators: Fish and Wildlife Habitat Management Leaflet 
Natural Resources Conservation Service 

https://plants.usda.gov/pollinators/Native_Pollinators.pdf

u Featured Creatures Blue Orchard Bee.  Entomology Nematology, 
FDACS/DPI EDIS 
http://entnemdept.ufl.edu/Creatures/MISC/BEES/blue_orchard_be
e.htm

u Streamlined Bee Monitoring Protocol for Assessing Pollinator 
Habitat  https://xerces.org/streamlined-bee-monitoring-protocol/

u The Native Bees of Georgia  http://native-bees-of-georgia.ggc.edu

u Magazine Article

u Lost Before Found, by Christina Santiestevan, Virginia Wildlife 
Magazine, May/June 2018

http://www.missouribotanicalgarden.org/
https://obamawhitehouse.archives.gov/the-press-office/2014/06/20/fact-sheet-economic-challenge-posed-declining-pollinator-populations
http://news.cornell.edu/stories/2012/05/insect-pollinators-contribute-29b-us-farm-income
https://plants.usda.gov/pollinators/Native_Pollinators.pdf
http://entnemdept.ufl.edu/Creatures/MISC/BEES/blue_orchard_bee.htm
https://xerces.org/streamlined-bee-monitoring-protocol/
http://native-bees-of-georgia.ggc.edu/


References, cont.
u Books:  

u Bee Basics: An Introduction to Our Native Bees
A USDA Forest Service and Pollinator Partnership Publication
By Beatriz Moisset, Ph.D and Stephen Buchmann, Ph.D
(available as a free download from Pollinator Partnership or can be purchased as a book on Amazon)

u The Orchard Mason Bee Book: The Life History, Biology, Propagation, and Use of a north American Native 
Bee

By Brian L. Griffin
Bellingham, Washington
Knox Cellars Publishing Company
Fourth Printing, 2017

u Mason Bee Revolution: How the Hardest Working Bee Can Save the World
By Dave Hunter and Jill Lightner
Seattle, Washington
Skipstone 2016

u Attracting Native Pollinators: Protecting North America’s Bees and Butterflies
By Eric Mader, Matther Shepherd, Mace Vaughan, Scott Hoffman Black, Gretchen LeBuhn
2011 by the Xerces Society
North Adams, MA
Storey Publishing

u The Bees in Your Backyard
By Joseph S. Wilson and Olivia messenger Carrill
Princeton, New Jersey
Princeton University Press 2016

u The Bee Book: The wonder of bees, How to protect them, Beekeeping know-how
New York, New York
DK Publishing 2016

u The bee-friendly Garden
By Kate Frey and Gretchen LeBuhn
Published in the United States
Ten Speed Press, 2016

u Bees An Identification and Native Plant Forage Guide
By Heather Holm
Minnetonka, MN
Pollination Press LLC, 2017

u Chesapeake Gardening & Landscaping: The Essential Green Guide
By Barbara W. Ellis
Chapel Hill, NC
Published in association with the Adkins Arboretum by the University of North Carolina Press

u The Wildflower Gardener’s Guide
By Henry W. Art
Printed in the United States by Alpine Press, 1987



Questions?

??????


