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What is a bee? What is a wasp?




Common Families of Bees and
Wasps

Bees

A Apidae (honey bees, bumble
bees, digger bees, carpenter bees)

A Megachilidae (eafcutter
bees, mason bees, sower bees)

A Andrenidae (ground-nesting
bees)

A Halictidae (sweat bees)
A Colletidae (plasterer bees)

Wasps

A Vespidae (paper wasps,
yellowjackets, hornets, potter
wasps)

A Sphecidae (hunting wasps)
A Pompilidae (spider wasps
A Mutillidae (velvet ants)

Aé. . other fami]l
predatory Hymenoptera

Aé. . myriad f ami
parasitic Hymenoptera

A é . Gall wasps?



Wing muscle vnbrohons roleoso pollen from p
an'hors, creating a buzz distinct from flight.

Bees collect
nectar and pollen

Pollen is used primarily
for rearing young

Nectar is used primarily
as an energy source for
the adults



Wasps collect
animal matter to feed
their young

Adults may feed on nectar as
an energy source.



Habits of Bees & Wasps

A Bees

I Social bees
APerennial colony (honey bee)
AAnnual colony (bumble bees)

I Solitary bees (leafcutter bees, digger bees)
A1-2 generations/year

A Wasps

I Social wasps (yellowjackets, hornets, paper
wasps)
AAnnual colony
I Solitary wasps (hunting wasps, parasitic wasps)
A1-2 generations/year



-\ s Some solitary bees and
M T e eess some solitary wasps nest

In stems and above-

ground cavities




Some solitary bees and
some solitary wasps
nest in the soll
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AES
Resin/pebble nest of a Dianthidium bee

Some solitary wasps and a few
solitary bees will construct nest
cells of mud, pebbles or other
materials (e.qg., leaf pieces)




Social wasps use paper for

nest construction nest construction
-




Social Structures of Bees

BEES

Lealfcultter Digger Bees Sweat Bees
Bees

Honey Bees Bumble Bees




How many species of bees are
known to occur in Colorado?

AA. 37
AB. 124
AC. 946
AD. 1576



How many species of bees are
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Common Social Bees
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Honey Bee
Apis mellifera
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Wax flakes are produced
by special glands of the
thorax, then are molded
Into comb







Hexagonal cells: Maximize
space and minimize materials
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Honey bee colonies have
specialized castes that
Include a queen (fertile
female), drones (males)
and numerous workers
(infertile females)




Queen (fertile female)

The only thing that
determines whether a
honey bee differentiates
Into a queen or a worker is
larval diet i specifically the ‘
percentage of royal jelly.




Royal Jelly

A nutrient rich glandular substance
fed to larval bees that is produced = &
by honey Dbee wor kew

with its production (nurse bees) = e %



A small percentage of
the colony are males i
the drones

Males are produced
from unfertilized eggs



The male honey bee
(drone) cannot sting

honeybee
(Apis mellifera)

Stinger is a modified
ovipositor

worker
queen
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Honey Bees
produce a perennial
nest




Honey bees T and most
bees T collect nectar as
their primary energy
source.

~

Me £ HONEY STOMACH



Frame Filled With Honey
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One8flozihoney Dbe
IS the result of:

ca. 1,000,000 flower visits

The lifetime efforts of ca.
570 honey bees making a
total of 14,400 foraging
trips



Honey bees 1T and
most bees i use pollen
as their primary source
for proteins, fats and
most other nutrients



T HONEY BEE-POLLEN LADEN BASKET
UORTEDS INSIOE

HONEY BEE-POLLEN COMB

Honey bees carry

polleninanpol | e
basketo (co
on the legs



Individual foraging
honey bees ar ¢
constantao




Visual acuity of the honey bee

/ ,h Honey bees can distinguish
shape on the bottom line from
' the of the top line. They can not

distinguish shapes within a line.




Huran

600
wavelength (nm)

Honey bees can detect ultraviolet light



Honey bees can detect polarized light
Honey bees can detect ultraviolet light




Karl von Frisch

The Bee 0
s 1 Language

Communication of distance and
direction through hive dancing



Round Dance T Short distance to
food source (within 100 meters)

Waggle Dance i Communicates
sources beyond 100 meters of the hive

Types of dances by honeybees used in
communicating nectar sources. (A) round dance indicat-
ing a source near the hive; (B) wagging dance indicating
direction (angle of the straight run to gravity is same as
angle of nectar to sun) and distance farther away than in
the round dance.




Direction

The waggle dance is performed on
the vertical comb. Its orientation is
related to the angle of the sun with
respect to the hive entrance.

ang

W ag ‘ <
surface (a) the straight part of the dance points di-
rectly toward a food source, but on the vertical
surface of
gle
Ve

gle

dance of the honey bee. On a horizontal

f a comb (b) the straight part points to an
with the sun as if the sun were directly




Distance

The intensity (number of
dances/time) of the
waggle dance indicates
distance of the source




Bee Dance Language

ADirection

I Orientation of the dance on the
surface of the comb

ADistance

IiNumber of nwaggl esol/
dance

AChemical cues

I Floral compounds for final host
location



A excellent T and very
readable i account of the
studies used to understand
honey bee communication




lal nest

Honey bees produce
a perennia
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Honey bee colonies produce swarms

Sequence of events:
1) In early spring the old queen leaves with %2 of the workers (old
colony produces new queens via gueen cells).

2) Swarm lands at a temporary location and sends out scouts to
find a permanent nest site.

3) Entire swarm will fly to new site once it is selected.
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Ideal Site for
Wild Honey Bee
Hive

-Located well above
ground

-Capacity of 15L to
75L

-Small entrance,
located at bottom of
cavity
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 HONEYBEE * [iSHe

' L collectively come
DFMOCRACY’%‘ to decisions
2 (e.g. when to swarm,
d | where to start a new
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Honey Bee Sting

Sclerites

Closeup of
Barbed Spear
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Gland Barbed Spear

Bees, some wasps,
and some ants have a
stinger used for
defense. The stinger is
a modified ovipositor.



OVIPOSITOR

The ovipositor is the structure used by

female insects to lay eggs.
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Honey Bee Sting

Sclerites

Closeup of
Barbed Spear
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Gland Barbed Spear

Bees, some wasps,
and some ants have a
stinger used for
defense. The stinger is
a modified ovipositor.



HONEY BEE-STING SHAFT

The stinger of a
worker honey
bee Is barbed

" HONEY BEE-STING SHAF T-
-TIP-BARBS-



Honey bee stinger and
poison sac detach and
remain embedded in skin

The only insect that
regularly leaves a stinger
In the skin is a worker
honey bee



Honey Bee Sting on Human SkKin

University of Florida - Entomology and Nematology

-Squeamish alert: Shows close up of a sting on a human arm.
-Note the stinger still pulsating after the honey bee has been removed




Honey bee stinger and
poison sac detach and
remain embedded in skin




Schmidt Sting Pain Index

A Attempts to rank relative painfulness of
the sting by various bees, wasps, ants
(Hymenoptera)

I 1to 4 ranking
A Descriptive comments may be added

A Top ranking sting i Bullet ant (4.0+)

InPur e, l ntense Dbri I I 1 an
over flaming charcoal with a 3-inch rusty nail
Il n your heel O



Schmidt Sting Pain Index

Honey Bee (2.x)

ALI ke a match head
and burns your



Some Features of Honey Bees

AColony construction material i
Wax (hexagonal form)

AColonies have strict social
structure

I Queen, workers, drones

ANectar and pollen used for food

I Pollen is carried on pollen baskets of
the legs



Some Features of Honey Bees

AColony is perennial
AReproduction is through swarming
AStinger of workers is barbed



Bumble Bees

Bombus species
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Photograph by Bob Hammon




Bumble Bee
Life History

THE XERCES SOCIETY
FOR INVERTEBRATE CONSERVATION



http://www.xerces.org/
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Bumble Bee
Stages

Top Left: Capped
Pupae

Above: Pupa

Left; Larva




Wax Storage Pots of Bumble Bees




Perennial Colony or
Annual Colony?

Bumble bees make
annual colonies



Bumble Bee Queen and Worker




Bumble Bee
Life History

THE XERCES SOCIETY
FOR INVERTEBRATE CONSERVATION



http://www.xerces.org/

Bombus huntii T Overwintered queen on left







Bumble bees carry
pollen in pollen sacs
on the hind legs



Bumble Bees
aren buzz
pol |l 1 nata

Some plants are
dependent on buzz
pollination



Bumble bee
orushing pollen from
nody into pollen
paskets




Giant Greenhouses Mean Flavorful Tomatoes All Year
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Some plants (e.g. the
tomato) are dependent
on buzz pollination
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Wing muscle vibrations release pollen from poricidal
anthers, creating a buzz distinct from flight.
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