Pollinators and Plants in Peril: Can we
prevent a pollinator crisis in North America?
by Stephen Buchmann1 Photos courtesy the author.
We are losing many of our native plants and their pollinators
at ever-increasing rates in the Sonoran Desert and other
lands. A 2006 European study found that populations of
native bees and flower flies had dropped 40–60% in study
plots from the United Kingdom and The Netherlands during
the last decade. These are alarming and widespread
downward trends. Unfortunately, the same things are
probably happening in the United States but we don’t have
the background baseline data to support the widespread
belief that we have lost and are losing many pollinators to
local extirpations or outright extinction.
Around the globe, at least two hundred thousand
invertebrates, mostly bees and other flying insects, and over
1,000 vertebrates — nectar-feeding birds, bats and a few nonvolant (flying) mammals — pollinate most of the world’s
quarter million angiosperm species. These sexual go-

betweens move pollen from flower to flower, effecting
pollination and subsequent fertilization during their foodcollecting activities for themselves and their broods (pollen,
nectar, oils), or other activities for substances used as building
materials or sex attractants (resins, and fragrances). We owe
roughly a third of our diet along with the production of
many fibers, beverages, medicinals and nutraceuticals to the
world’s pollinating animals. Less than 20% of flowering
plants utilize wind or water to vector pollen grains between
blossoms, although wind-pollinated (anemophilous) cereal
crops are critically important as our dominant food plants.
At first glance, the rocky low elevation slopes of
environments like the Tucson Mountains west of the
advancing metropolis don’t appear to be a Sonoran Desert
biodiversity hotspot. But, like so many mountain habitat “sky
islands,” the Tucson Mountains boast over 600 species of
native flowering plants along with a host of insects and other

Photo Xylocopa (carpenter bee) with the world's smallest
bee, Perdita minima from the Sonoran desert.
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invertebrate animals. Not one complete survey for any
site has been made but I predict the Tucson basin and
its surrounding bathtub ring of mountain ranges are
homeground to at least 500 species of ground-living or
twig-nesting native bees. Arizona undoubtedly has over
1,000 bee species, and might lay title to the richest bee
real estate on the planet. Israeli deserts and the Cape
region of South Africa would also be top contenders.
There are almost 20,000 described bee species
worldwide and the continental United States is home to
4,000 native bees. Arizona has what may be the world’s
smallest bee — Perdita minima, under two mm (.078
inch) in length — which visit and pollinate flowers of
sandmat euphorbs (e.g. Chamaesyce). Melittologists notice
these bees by the shadows they cast on the ground and need
an ultra-fine net to catch and hold them.
In a book entitled The Forgotten Pollinators (Buchmann and
Nabhan 1997), I, along with ethnobotanist Gary Nabhan,
called attention to what we noticed as declines, extinctions
and regional extirpations of pollinators and their plants.
During that period we co-founded and directed the Forgotten
Pollinators Campaign from the Arizona-Sonora Desert
Museum and built public education pollinator gardens.
Today, my conservation efforts are with the North American
Pollinator Protection Campaign and its member
organizations (see www.napp.org and www.pollinator.org
for more information and educational resources). Sadly, the
same threats that were impinging on plants and pollinators
eleven years ago (habitat loss and modification due to
increasing urbanization and agriculture, pesticide use,
competition from invasive non-native plants and animals)
have not gone away. If anything, these driving factors have
worsened in their impacts on our native Arizona biotas.
We now know of several pollinator extinctions, especially
among flower-visiting butterflies (see the Xerces Society Red
List at www.xerces.org/Pollinator_Red_List/index.htm). In
the Hawaiian archipelago, at least seven species of small
native bees (Yellow-faced bees; Nesoprosopis spp.) have gone
extinct due to habitat loss and ecological degradation. Even
among our charismatic black and yellow bumblebees changes
are occurring rapidly. Franklin’s bumblebee (Bombus
franklini) from the Pacific northwest States of Washington
and Oregon has likely gone extinct in the past few years.
Despite intensive searches throughout its former small range,
no workers, queens or colonies have been found by bee
experts. Bumble bee species that were omnipresent and
abundant in the coast and interior ranges of California while
I was a graduate student at the University of California at
Davis are now exceedingly rare, if they can be found at all. In
the western United States, Bombus occidentalis, and in the
east, B. affinis, bumblebees have disappeared across much of
their former ranges beginning in the late 1990s. These losses
are presumably due to infection with introduced colony
parasites (the protozoans Nosema and Crithidia spp.) from
their contact with commercially-reared bee colonies used for
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LEFT What may be the most
beautiful Sonoran bee, Centris eisenii,
collecting floral oils from a malpigh blossom
(Mascagnia/Callaeum macroptera). RIGHT A
male Centris pallida bee. This species visits
and pollinates palo verdes (Cercidium spp.).

greenhouse pollination of tomatoes. Greenhouses are
notoriously “leaky” for managed bee colonies used for
pollination.
One of the least appreciated, but most lethal, threats to our
native Arizona pollinators and their plants are direct and
indirect ecological pressures: competition from non-native
(introduced) plants and animals, many of which have become
established. Certainly one of the worst is buffelgrass
(Pennisetum ciliare) purposefully introduced by the USDA
into Arizona in the 1930s as a potential fodder plant for
livestock. It now chokes thousands of hectares in Sonora,
Mexico, and many sites (for example Tumamoc Hill; see the
recent Plant Press article by Travis Bean and Julio Betancourt,
February 2006). This plant is a major threat to our native
Sonoran Desert plants and many animals. It forms a green
sea of stems sucking up water and forcing out other plants.
Most native bees require open bare ground for nesting, and
about 10% of our other bees form a guild of twig-nesters that
utilized abandoned beetle burrows in dead trees, or some like
carpenter bees (Xylocopa spp.) that excavate their own
galleries in Agave, Dasylirion, Yucca or soft timbers like
Fremont’s cottonwood (Populus fremontii). An insidious
property of buffelgrass is its ability to carry hot wildfires,
something that our native desert plants have never
experienced. Fires are especially damaging to our native cacti
and small leguminous trees. No studies are underway, but
invasive plants like buffelgrass will undoubtedly have a major
negative impact on native desert bee, and other pollinator
communities. Want revenge? Join the Sonoran Desert Weed
Whackers and get even (see www.aznps.org).
Even introduced bees are causing problems. “Aren’t all bees
genuinely beneficial, or at least harmless?” We tend to think
of all bees as generally helpful, in fact keystone organisms in
plant communities and natural biomes. But some introduced
bees, especially those with wide dietary breadth (e.g. bumble
bees, some digger bees and honey bees; they are called
polylectic) negatively impact other bees and native plants.
There are 22 species of exotic bees now established in the
continental United States. Hawaii alone has 15 species of
introduced and naturalized exotic bees. The most pervasive of
these is the introduced European honey bee (Apis mellifera).
Of course honey bees are crucial, often the only managed,
continued next page
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An oxaeid bee — a female Protoxaea gloriosa collecting
nectar and pollen from a Kallstroemia grandiflora blossom.
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“Where’s the pollen?” It is important when planting for
pollinators to plant in clumps of six of more plants instead of
individuals. Also try to plant species that bloom continuously,
or for long periods of time, from spring into our fall months.
Using few or no insecticides on your property will also
benefit bees and other pollinators. Reduce your impact, your
carbon footprint. Walk or ride a bicycle now and then.
Buying local and organic produce helps farmers and
pollinators.

Pollinators and Plants in Peril
continued

pollinators for the more than 100 major crop plants grown in
the United States, but few people other than some ecologists
and conservation biologists realize their downside (e.g.
competition for floral resources and nesting sites, spreading
weedy plants by pollinating them, competition with other
pollinating animals). The negative effects of advancing
Africanized bee populations are especially dramatic on
people, native plants, and animals. Some organizations and
natural parks in Arizona have made attempts to remove feral
bee colonies in rock outcroppings because they are not part
of our native insect fauna.
What can we do to protect and conserve our native
bees, and other pollinating animals?
All is not gloom and doom, but we must be vigilant and take
action. There are a few simple things that land and
homeowners, land managers and policy makers can do to
assure that we protect and conserve our native bees, and
other pollinating animals. First, habitat protection is the most
important step: retaining as much contiguous desert lands as
possible. Whenever landscaping or wildflower gardening is
practiced, native Sonoran Desert plants should be used. These
plants are adapted to the climate, soils and growing
conditions found in Arizona. They are minimum
maintenance survivors which need no pampering with
augmentative fertilizer applications or massive amounts of
irrigation water. They are resistant to local pests and diseases.
Use them. Often, when horticultural varieties, especially
modern hybrids (double or triple flowers anyone?), are used,
these cultivars may have been inadvertently selected out for
floral volatiles, or worse; even the very pollen and nectar that
we would expect. Sometimes, you can spend a fortune on
landscaping plants only to have pollinators show up and ask,
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Dead limbs or entire trees (e.g. mesquites and palo verdes)
are often considered “eyesores” in managed or wild habitats.
Think again. These are crucial resources for bees, wasps and
other wildlife (lizards, birds, mammals). Holes of various
diameters commonly found in dead limbs are left as exit
holes by emerging adults of native beetles. Many native bees
are incapable of tunneling their own nests. Instead, they
depend upon these ready-made tunnels carved out by the
former beetle tenants. Gardener or woodcutter, spare that
limb and you will help build or re-build essential populations
of pollinating bees, wasps and other insects.
Similarly, you can build a “bee condominium” to entice
pollinating twig-nesting bee guilds into your area. Many
species of native leafcutter and mason bees (the genera
Megachile and Osmia) are very abundant, especially in
southeast Arizona, both in town and in the surrounding
desert. They readily take up occupancy in man-made
domiciles. Simply take thick pieces of wood or scrap lumber
and drill holes into them. The holes should be 3-5 inches
deep and not emerge from the backside of the wood. Vary the
diameters from 2 to 10 mm. Hole diameters of 7–8 mm are
especially attractive to our AZ bees. Securely attach your
drilled board bee nests under the eaves of your house or an
out building, protected from direct sun and rain.
Females of these wood-nesting bees can sting, but usually
don’t. They won’t come after you like honey bees sometimes
will. Relax and let them entertain you and your family.
Female bees returning home with leaf pieces, resin or bright
yellow pollen loads are great fun to watch. They can be
watchable wildlife on your patio. In addition to hummingbird
feeders, bee nests make great family, school or scouting
projects.
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ETHNOBOTANY: PEOPLE USING PLANTS

Hummingbirds in North and
South American Mythology
by Jessa Fisher nightbloomingcactus@yahoo.com
Flagstaff Chapter President
“A Route of Evanescence– With a revolving Wheel– A Resonance of
Emerald– A Rush of Cochineal” begins a poem about hummingbirds by
Emily Dickinson. How aptly this describes their flighty nature and brilliant
coloring, which has always attracted human attention and curiosity.
Hummingbirds are one of the pollinators most beloved and revered by
people all over North and South America (they are only found in the
Western Hemisphere).

ABOVE Attract native wood-nesting bees
(leafcutter and mason) bees by drilling holes
into a block of wood and making a "bee
condominium." Illustration by Vera Ming Wong.

These miniature birds are the smallest in the world. They can be spotted
hovering over brightly colored flowers, their iridescent feathers flashing in
the sun as they dive back and forth, displaying their erratic flight patterns.
In fact, hummingbirds are the only bird species that can fly right, left, up,
down, backwards, and even upside down. Their wings beat up to 50 times a
second, enabling them to hover over their favorite nectar-rich flowers.
Popular native plant genera for hummingbirds in the southwest include
beardtongue (Penstemon), four o’clock (Mirabilis), water-willow (Justicia),
sage (Salvia), Indian paintbrush (Castilleja), sky rocket (Ipomopsis), agave
(Agave), and ocotillo (Fouqueria).
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Hummingbirds figure prominently in indigenous peoples’ legends. Almost
every tribe has some sort of myth about the creatures. A Mayan legend says
the hummingbird is actually the sun in disguise, and he is trying to court a
beautiful woman, who is the moon. In an Akimel O’odham (Pima) legend,
a hummingbird acted like Noah’s dove, bringing back a flower as proof the
great flood was subsiding. In the high Andes of South America, the
hummingbird is taken to be a symbol of resurrection. This is because each
hummer becomes lifeless and seems to die on cold nights, but it comes
back to life again when the miraculous sunrise brings warmth. The Aztecs
came to believe that every warrior slain in battle rose to the sky and orbited
the sun for four years. Then they became hummingbirds. In the afterlife
these transformed heroes fed on the flowers in the gardens of paradise,
while engaging from time to time in mock battles to sharpen their skills.
The Pueblo Indians have hummingbird dances and use hummingbird
feathers in rituals to bring rain. Pueblo shamans use hummingbirds as
couriers to send gifts to the Great Mother who lives beneath the earth.
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The most important lesson from these little birds might be in their
relationship to the flowers they pollinate. In the book, Animal Speak, Ted
Andrews says hummingbirds teach us how to draw the life essence from
flowers. “They can teach us how to use flowers to heal and win hearts in
love.”
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