[bookmark: _GoBack]Animal pollinators play a crucial role in flowering plant reproduction and in the production of most fruits and vegetables. Most plants require the assistance of pollinators to produce seeds and fruit. About 80% of all flowering plants and over three-quarters of the staple crop plants that feed humankind rely on animal pollinators.
Pollinators visit flowers in search of food, mates, shelter and nest-building materials. The energy that powers pollinator growth, metamorphosis, flight and reproduction comes from sugars in nectar, and the proteins, fats, vitamins and minerals from pollen grains.
The secret bond of the partnership is that neither plant nor pollinator populations can exist in isolation – should one disappear, the other is one generation away from disaster.
BEES
· 20,000 bee species world wide
· 4,000 bee species in US
· 400 bee species in MD
· 200 bee species in PG Co.
· 70% of bee species nest in the ground
· 30% of bee species nest in preexisting cavities
· The first bees evolved somewhere between 146-76 million years ago
· Social bees 96-74 million years ago
· Same time flowering plants came about and diversified
Osmia – Mason bees: Mason bees are named for their habit of using mud or other "masonry" products in constructing their nests, which are made in naturally occurring gaps such as between cracks in stones or other small dark cavities. When available, some species preferentially use hollow stems or holes in wood made by wood-boring insects.[1]

Megachile – Leafcutter bees: one of the largest genus – about 1,500 species. chew leaves or petals into fragments to build their nests, certain species within Megachile neatly cut pieces of leaves or petals, hence their common name.

Lasioglossum – Sweat bees: argest of all bee genera, containing over 1700 species in numerous subgenera worldwide.[1][2] They are highly variable in size, coloration, and sculpture; among the more unusual variants, some are cleptoparasites, some are nocturnal, and some are oligolectic. Most Lasioglossum species nest in the ground, but some nest in rotten logs.
The term oligolecty is used in pollination ecology to refer to bees that exhibit a narrow, specialized preference for pollen sources, typically to a single family or genus of flowering plants.

Bombus – Bumblebees: 250+ species. Social bees but smaller than honeybee hives.

Ceratina – Small Carpenter Bees: They make nests in dead wood, stems, or pith, and while many are solitary, a number are subsocial, with mothers caring for their larvae, and in a few cases where multiple females are found in a single nest, daughters or sisters may form very small, weakly eusocial colonies (where one bee forages and the other remains in the nest and lays eggs)

Agapostemon – Metallic green sweat bees: Like other sweat bees, they are attracted to human sweat, and they use the salt from the sweat for nutrition. They are generally green or blue, especially the head and thorax. Sometimes the abdomen in females is green or blue although it may be striped, and most males have the yellow-striped abdomen on a black or metallic background.
All species of Agapostemon nest in the ground, sometimes in dense aggregations.

Bee Mimics - Bee mimics are, simply put, other insects that resemble bees. This is called Batesian mimicry, which just means something harmless is imitating something dangerous.

Wasps - Wasps look like bees, but are generally not covered with fuzzy hairs. As a result, they are much less efficient in pollinating flowers, because pollen is less likely to stick to their bodies and to be moved from flower to flower.
Most wasps have stingers and many are predatory.
Fig wasps: In the tropics, minute fig wasps are abundant. Figs are keystone species in many tropical ecosystems. Fig wasps are responsible for pollinating almost 1,000 species of figs. Figs are unusual fruits as the flowers are actually inside the immature fruit. Fig wasps enter through a tiny pore to mate, lay eggs, and pollinate the tiny flowers.

Ants - Ants form a great group of social insects that are great lovers of nectar. These busy insects are often observed visiting flowers to collect energy rich nectar. Ants are wingless and must crawl into each flower to reach their reward. Ants are more likely to take nectar without effectively cross-pollinating flowers.

Flies - The two-winged insects (flies, gnats, mosquitos) is a very large group. Many of them specifically visit flowers, such as the Syrphid flies or flower flies. They are not as hairy as bees and as efficient in carrying pollen, but some are good pollinators.

The flowers that are pollinated by flies are typically:
· Pale and dull to dark brown or purple
· Sometimes flecked with translucent patches
· Putrid order, like rotting meat , carrion, dung, humus, sap and blood
· Nectar guides not present
· Produce pollen
· Flowers are funnel like or complex traps
Dogbane is a common pink flowered shrubby herb that flowers in July and August. Dogbane flowers are designed to attract butterflies. When these long-tongued pollinators visit the flowers of dogbane, their tongues become coated with a pollen and cement like mixture from the flower. Flies and weaker insects are not so lucky. These lightweight pollinators often become glued to the flower and die a slow death from starvation.
Butterflies - Butterflies are very active during the day and visit a variety of wildflowers. Butterflies are less efficient than bees at moving pollen between plants. Highly perched on their long thin legs, they do not pick up much pollen on their bodies and lack specialized structures for collecting it.
Butterflies probe for nectar, their flight fuel, and typically favor the flat, clustered flowers that provide a landing pad and abundant rewards. Butterflies have good vision but a weak sense of smell. Unlike bees, butterflies can see red.
Butterflies typically visit flowers that are:
· In clusters and provide landing platforms
· Brightly colored (red, yellow, orange)
· Open during the day
· Ample nectar producers, with nectar deeply hidden
· Nectar guides present
· May be clusters of small flowers (goldenrods, Spirea)
Skippers - any of the approximately 3,500 species of insects (order Lepidoptera) that occur worldwide and are named for their fast, darting flight. Skippers are considered an intermediate form between butterflies and moths.
Moths - After dark, moths and bats take over the night shift for pollination. Nocturnal flowers with pale or white flowers heavy with fragrance and copious dilute nectar, attract these pollinating insects. Not all moth pollinators are nocturnal; some moths are also active by day. Some moths hover above the flowers they visit while others land.
The flowers that are visited by moths are typically:
· In clusters and provide landing platforms
· White or dull colors
· Open late afternoon or night
· Ample nectar producers, with nectar deeply hidden, such as morning glory, tobacco, yucca, and gardenia.
Birds - Birds are very important pollinators of wildflowers throughout the world. In the continental United States, hummingbirds are key in wildflower pollination. In other areas, honeycreepers (Hawaii) and honeyeaters (Australia) are important pollinators. In addition, brush-tongued parrots (New Guinea) and sunbirds (Old World tropics) serve as tropical pollen vectors.
There are 2,000 bird species globally that feed on nectar, the insects, and the spiders associated with nectar bearing flowers.
The flowers that are visited by birds and hummingbirds are typically:
· Tubular and have petals that are recurved to be out of the way
· Have tubes, funnels, cups
· Strong supports for perching
· Brightly colored: red, yellow, or orange
· Odorless (birds have a poor sense of smell)
· Open during the day
· Prolific nectar producers with nectar deeply hidden
· Modest pollen producers that are designed to dust the bird’s head/back with pollen as the bird forages for nectar
Hummingbirds have very good eyes and are extremely attracted to red. They thrust their long slender bills deep into the flowers for nectar, withdrawing faces dusted in pollen.
Although a hummingbird weighs between two and eight grams (a penny weighs 2.5 grams), they eat frequently in order to power hearts that pump 1,200 times per minute and wings that beat seventy times each second. To survive, they must eat several times their weight in nectar everyday! For protein, they supplement their sugary diet with small insects.
Beetles - Beetles were among the first insects to visit flowers and they remain essential pollinators today. They are especially important pollinators for ancient species such as magnolias and spicebush. Beetles will eat their way through petals and other floral parts. They even defecate within flowers, earning them the nickname “mess and soil” pollinators. Research has shown that beetles are capable of color-vision.
Beetle Flowers
The flowers that are visited by beetles are typically:
· Bowl-shaped with sexual organs exposed
· White, to dull white or green
· Strongly fruity
· Open during the day
· Moderate nectar producers
· May be large solitary flowers (i.e. magnolias, pond lilies)
· May be clusters of small flowers (goldenrods, Spirea)
· Fossil records show that beetles were abundant during the Mesozoic (about 200 million years before present). Beetles were flower visitors of the earliest angiosperms. Many present-day beetle pollination associations like that of Magnolia, a primitive woody angiosperm, have ancient evolutionary origins.
Mosquitos – Male mosquitos are pollinators. Known pollinators of bog orchids.
Gardening for Pollinators/Wildlife
· Use a wide variety of plants that bloom from early spring into late fall.
Help pollinators find and use them by planting in clumps, rather than single plants. Include plants native to your region. Natives are adapted to your local climate, soil and native pollinators. Do not forget that night-blooming flowers will support moths and bats.
· Avoid modern hybrid flowers, especially those with "doubled" flowers.
Often plant breeders have unwittingly left the pollen, nectar, and fragrance out of these blossoms while creating the "perfect" blooms for us.
· Eliminate pesticides whenever possible.
If you must use a pesticide, use the least-toxic material possible. Read labels carefully before purchasing, as many pesticides are especially dangerous for bees. Use the product properly. Spray at night when bees and other pollinators are not active.
· Include larval host plants in your landscape.
If you want colorful butterflies, grow plants for their caterpillars. They WILL eat them, so place them where unsightly leaf damage can be tolerated. Accept that some host plants are less than ornamental if not outright weeds. A butterfly guide will help you determine the plants you need to include. Plant a butterfly garden!
· Create a damp salt lick for butterflies and bees.
Use a dripping hose, drip irrigation line, or place your bird bath on bare soil to create a damp area. Mix a small bit of table salt (sea salt is better!) or wood ashes into the mud.
· Spare that limb!
By leaving dead trees, or at least an occasional dead limb, you provide essential nesting sites for native bees. Make sure these are not a safety hazard for people walking below. You can also build a bee condo by drilling holes of varying diameter about 3 to 5 inches deep in a piece of scrap lumber mounted to a post or under eaves.
· You can add to nectar resources by providing a hummingbird feeder.
To make artificial nectar, use four parts water to one part table sugar. Never use artificial sweeteners, honey, or fruit juices. Place something red on the feeder. Clean your feeder with hot soapy water at least twice a week to keep it free of mold.
· Butterflies need resources other than nectar.
They are attracted to unsavory foodstuffs, such as moist animal droppings, urine and rotting fruits. Try putting out slices of overripe bananas, oranges and other fruits, or a sponge in a dish of lightly salted water to see which butterflies come to investigate. Sea salt provides a broader range of micronutrients than regular table salt.
· Learn more about pollinators
Get some guidebooks and learn to recognize the pollinators in your neighborhood. Experiment with a pair of close-focusing binoculars for butterflies, bees and hummingbirds.
Know your goals – What do you want to attract? What do you want to accomplish with your garden?

Know your habitat – size, soil composition, sun exposure, etc.

Physiographic Provinces – Greenbelt resides at the almost intermediary point between Piedmont and upper coastal plains. Characterized by sandier loams, still plenty of that MD Clay.

A lot can happen in a small area.

Maintenance – Maintaining a native pollinator garden becomes easier as it matures. There are things you can do to help the pollinator lifecycle.

Leave the leaves in the fall

Chop and Drop – Dead head flowering perennials at the end of winter leaving about 12-15 inches of the pithy stem leave the cut stems in the garden bed to decompose with the leaves/as pollinator habitat.

Stay on top of early weeds
