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Bees are important!

* One third of our dally diet relies on bees
for pollination

 Pollination is valued at $15billion/year!

e Over 2 million bee colonies are rented
each year for pollination services, most of
them travel over the road. Rent is up to
$150/colony!



Who can keep bees?

o Utah Dept of Ag requires that you license
your bees.

* Hobbyists pay $10/year
e Other restrictions may apply



Salt Lake City Ordinance

Lot <0.5 acres: 5 hives, side or rear of lot
Lot > 0.5 acres: 10 hives

Written permission if not your land

Register with UDAF

Movable frames, good condition

5 feet from property line

Marked with name, address, phone, Reg. #
Flight pattern

Water March — Oct

Equipment storage



The Beehive State!

e There are almost 600
beekeepers registered in
Utah (may be 3x that)

* Most hobbyists <10
colonies in back yard

» Most are discreet

e 10-20 commercial
beekeepers in Utah,
some with 1000’s of
colonies

 Total of ~30K colonies




Beekeeping Changes your life!

Thinking outside the box, |
Innovative problem
solving

Observe nature and
seasons, intimate Vi N
association with another | =y &
world : 2

Family and friends can
share rewards

Field work is fun, and
classwork prepares you
to succeed!




Outline

 What is beekeeping? How is it done? Why do it?

—arming, history, managed pollinators, legalities,
oroducts of the hive.

Pollination- adaptation, flower dissection.
* Biology of bees

As individuals- lifecycle, caste form/function,
genetics, navigation, nutrition

As colonies- nest design, division of labor,
dances, stings, pheromones




Honey hunting was first

* Ancient honey
hunting in Africa,
Asia

* 6,000 B.C.

e First source of
refined sugar

« Highly prized
resource




Keeping hives came next

Clay pots, coiled
straw, tree trunks,
baskets

*Protect bees from
elements

*Harvest honey,
wax and brood

Ficure 2. Honey harvesting from hives, shown in a wall painting ¢. 1450 B.C. in Rekhmire’s
tomb, West Bank, Luxor, Upper Egypt (Davies, 1944)




Bees come to the New World

Arrived 1600’s

1700’s basic biology of bees. Until then,
nectar was thought to be ‘tears of god’

1500-1850 many experimental skeps,
which inspired advances

1851- Langstroth discovers “bee space’,
bees will not build in less than 3/8 inch.
Equipment becomes standard.
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Bee Space — modern equ

Hive Cover

Inner Cover

Honey Super

Queen Excluder

Brood Chamber

Entrance Reducer

Bottom Board
Hive Stand




Beekeeping now

2 billion pounds of honey
50 billion hives

More widespread than any other
agriculture

Last nomadic agriculture in the USA



What I1s the most valuable
thing we get from bees?



Value of pollination: $15 billion/yr

o Totally dependent:

almonds, apples,
avocados, blueberries,
cranberries, cherries, kiwi
fruit, macadamia nuts,
asparagus, broccaol,
carrots, cauliflower,
celery, cucumbers,
onions, legume seeds,
pumpkins, squash, and
sunflowers

* Rely heavily:

apricot, citrus peaches,
pears, nectarines,
plums, grapes,
brambleberries,
strawberries, olives,
melon, peanuts, cotton,
soybeans, and
sugarbeets



Over 2 million bee colonies are
rented each year for pollination
services, most of them travel
over the road. Rent is
$150/colony!



Commercial beekeepers change

management
o Until 1980’s: 75%  Today: 75% manage
managed for honey for pollination

production




Global market

e Can ship bees in the mall
« Stock has been moved extensively

* Imported problems: Africanized bees,
Varroa mites, small hive beetle, bacterial,
fungal and viral diseases



Honeybee
Pollination paths

//

500 miles




The bee-plant relationship

* Bees see things differently
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Nutrition

 Bees get all their food from plants, and
also forage for water

— Nectar

— Pollen

— Wax

— Royal Jelly
— Propolis



Bees Managed in USA

* Apis mellifera, honey bee

 Bombus spp., bumble bees

 Megachile rotundata, alfalfa leafcutter bee
 Osmia spp., orchard mason bee




Queens hibernate, emerge in spring i

Build wax ‘pots’ in loose soil, rodent den
Excellent pollinators, fly at wide temp. range

Maximum 200 individuals



Contains 75-50 bés |
Longevity = 2-3 months
Used in greenhouses

Require 3-4 colonies/acre




Solitary Bees

Live alone, may aggregate
W Build with leaves/mud/pulp
- Collect pollen, lay egg,
pupa overwinters

Most stings can’t penetrate
Many native species

Maryann frazier


http://mail.google.com/mail/?ui=1&realattid=f_ez8elgtq&attid=0.2&disp=inline&view=att&th=113c705aad421c97�

Orchard Mason Bee

Ty

Nesting materials will attract native bees,
perennial population.
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Alfalfa Leafcutter Bee



Paper nest, some mud nests

Only queen survives winter

1000 per nest

Eat other insects or spiders
Generalists, scavenge, pesky at picnics



The most common managed
pollinator: the honey bee
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http://www.flickr.com/photos/barl0w/503635880/in/set-72157600229156258/�

Honeybees

 Not native to North or South America
 Build wax combs in a hollow tree

« Discovery of ‘bee space’ allowed construction of
modern, re-usable equipment

e 60,000 per colony; all overwinter




Bee Biology:
bees as individuals



http://www.flickr.com/photos/natursyn/725953784/�
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One per colony

Only female bee that can
mate and lay fertilized

eggs
Longer abdomen, can
sting multiple times

Mother to every bee in
the colony (60,000+)

Can lay 2000 eggs/day
And that’s her function....




Only males in colony
(may number 3000)

Single function: to
mate (outside the
nive)

f they mate, they die

f not, they are evicted
when resources are
scarce

Cannot sting




Workers

Majority of the hive
(60,000)

All female

Do all tasks except
mate/lay eggs

Cannot mate

Can sting once, and
then die.







What makes the difference?

« Avirgin queen leaves the hive to mate
e She mates multiply and stores sperm

 Each egg she lays is either fertilized
(female) or not (male)

* All bees get royal jelly for a few days, but if
they continue to receive this rich diet, they
become queens. A leaner diet of bee
bread produces a worker

e You can tell what kind of bee Is developing
by the cell shape and size.
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Caste Adaptations
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A worker bee’s life

e Adult bees do in-house tasks first

— Tend queen, feed larvae, clean, handle food,
build comb, thermoregulate

e Older bees do riskier tasks

— Guard entrance, defend nest, drag out dead,
forage

* This maximizes work per bee.
— Summer bees live 3-4 weeks
— Winter bees live 3-4 months



NEST
CENTER

THROUGHOUT
NEST

NEST
PERIPHERY

'_Cleaning cells

Grooming nestmates

Receiving nectar

Feeding brood

Feeding nestmates

Packing pollen

Cnpp ing brood

Ventilating

Storing nectar

Trimming cappings

Fig. 6.4
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Maps depicting work sites of some tasks within the nest, and a schematic
diagram of the observation hive used for these studies. (Redrawn from Sco-
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Task Ontogeny

Youngest bees do work in
center

As they age, they move to
periphery and eventually
do tasks outside the nest.
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Bee naviga

http://www.youtube.com/watch?v



Bee Biology:
bees as colonies

25° 19¢




Fig. 5.5

-
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Fig. 5.6

Hexagonal and other shapes for cells, showing the advantage of hexagonal
cells in utilizing area per unit volume. (Redrawn from von Frisch, 1974, in
Karl von Frisch and Otto von Frisch, Animal Architecture. Drawings copy-
right @ 1974 by Turid Holldobler. Reproduced by permission of Harcourt
Brace Jovanovich, Inc.)

i

Detail of comb, showing back-to-back comb construction and angled cells.
{Redrawn from von Frisch, 1974, in Karl von Frisch and Otto von Frisch,
Animal Architecture. Drawings copyright © 1974 by Turid Holldobler, Repro-
duced by permission of Harcourt Brace Jovanovich, Inc.}

Nest Design




Communication: honeybees see,
smell, taste, touch and hear

« Pheromones- antennae sense organs

— Queen mandibular pheromone

 inhibits queen rearing, inhibits worker ovary
development, attracts drones, stabilizes swarms,
stimulates foraging

— Worker

 orientation by Nasanov
e alarm pheromone



« Honeybees are
defensive, not
aggressive.

 Female bees sting,
workers die If they
sting.

 Bees produce an

alarm pheromone
to benefit the hive.




If you are stung

« Remove stingers by scraping them out with your
fingernail, credit card or dull knife.

e Do not try to pull them out with your fingers or
tweezers, this squeezes more venom in.




Africanized Honey Bees (AHB)

v R » How Africanized
S honey bees are
different

e What you should
know




Africanized honey bee- what Is It?

e There are about 40 races, or ‘strains’ of
the honey bee, Apis mellifera

« Africanized honey bees (AHB) are
temperamental relatives of the common
honey bee, which is a European strain.

 They defend their colonies more
Intensively and with less provocation than
other bees.



Where did they come from?

No honey bees are native to the Americas
Europeans brought bees here in 1622

The AHB was first introduced into Brazil in
1956 In an attempt to upgrade honey
production

The bees were accidentally released and
have steadily moved north.
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Spread of Africanized honey bees
by year, by county
Updated March 2008

First found in southern Texas in 1990, Africanized honey bees :
now found in much of the South.
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Migratory beekeepers, trains, ships can move AHB.



Which is the
killer?

USDA image



You can’t tell by looking.




Some differences you can see

AHB prefer smaller nest cavities
& build exposed nests more often

Than temperate (European) bees AHB is much less selective about
where it lives, smaller colonies.



holes in structumwes

metal utility poles




Tropical vs Temperate honey bees

Temperate EHB

=1 e store more honey for winter
e nest in well-insulated cavities
e rear lg worker populations

e only 1-3 swarms/year

e rarely abandon nest

Selection factor — winter -- raise more workers
and store more honey to survive, swarming/
abandoning the nest less




Tropical vs Temperate honey bees
Tropical AHB

e smaller nests

e collect more pollen — less honey
e swarm multiple times per year

e abandon nests more

e more defensive

Selective factor — predation

-- reproduce more quickly.
Defend more rapidly, also
abandon nest to reestablish
elsewhere.




Challenges w/ AHB
It can be unpredictable!

. L=

It can sting a lot —
humans & animals have died




Foraging bees are not dangerous

Bees gathering food or water are called
foraging bees.

When they are away from the colony, most
honey bees are not defensive.

They will sting If you step on them, or If
they get trapped in your clothing.

Swatting will agitate bees, and make them
defensive.



Colonies and swarms

Colonies reproduce by a bunch of bees
leaving to find a new home, this is called

a swarm.

Swarms are not aggressive or defensive.

The swarm moves into a cavity and
builds comb with wax, collects food
and begins to rear brood. Thisis a
colony, which can be managed or

feral. Colonies will defend the nest.


http://images.google.com/imgres?imgurl=http://www.cehwiedel.com/blogs/redcountycalifornia-pix/2006/06/BeeSwarm.png&imgrefurl=http://www.cehwiedel.com/blogs/redcountycalifornia/%3Fp%3D240&h=360&w=360&sz=278&hl=en&start=2&um=1&usg=__jX1gvJleOoLwFg_6FU3pEyV1qvA=&tbnid=92zQwDfLzwvebM:&tbnh=121&tbnw=121&prev=/images%3Fq%3Dbee%2Bswarm%26um%3D1%26hl%3Den%26sa%3DN�

How to avoid getting stung

Do not swat or blow at curious bees
e Stay away from honey bee colonies

e Have swarms and colonies removed from
your yard

 Check work area when using machinery
such as mowers, edgers, blowers and
other equipment.



Bees do not sting without being
provoked, but they will defend
themselves and their home!



http://gears.tucson.ars.ag.gov/ahb/img/diff.jpg�

What to do if you are attacked by bees




Protective gear and tools

Suit  Smoker
Vell e Hive tool
Gloves

Sleeves

Ankle straps
Shoes
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