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CHAPTER | THEHONEY BEE

SCIENTIFIC CLASSIFICATION

Introductions. Meet Apis mellifera, the honey
bee. The earliest A. mellifera pollinated
Pliocene period plants 2.5 million years ago.
By that time, native honey bees roamed
Europe, Africa, and Asia. The North American
story of the honey bee is, however, much more
recent, coinciding with the arrival of the
pilgrims. The pilgrims brought colonies of
honey bees to their colony in the New World.

Chapter | provides a broad overview of honey
bee basics, expanded in later chapters, i.e.,

taxonomy, anatomy, and colony organization;
communications; and hive production. Enjoy.

The honey bee is an insect CLASS Insecta), we
most all learn that in elementary school. Additional
honey bee taxonomy is dictated by the physical
characteristics and behavior of Apis mellifera., Apis
mellifera falls into the classification illustrated in
Table I.

Table | HONEY BEE TAXONOMY llustrates the
beebdbs scientific classitftf phy:
characteristics and behaviors. Table | begins with
the mostinclusive classification category for the

bee,

KINGDOM: Animalia; honey bees are animals, like

horses, pig, and dogs. The bee falls into the
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PHYLUM: Arthropoda. Surprisingly, Arthropoda includes lobsters and spiders. Bees and lobsters?

Both have exoskeletons and jointed/segmented legs.

Moving down the hierarchy, we arrive at

CLASS: Insecta. Insects. Now, this make more sense. Insects, one of the most populous CLASS

of animals include butterflies and dragonflies, staghorn beetles, fleas, lice, ants and termites and

honey bees.

ORDER Hymenoptera captures the insects: ants, hornets and wasps (in addition to the honey
bee).

The FAMILY Apidae encompasses social and solitary bees: honeybees, bumblebees, carpenter

bees, cuckoo bees, and stingless bees, almost 5,700 4i
species

GENUS Apis further refines membership to bees that
store honey and build their homes from wax.

SPECIES: Mellifera, our final step, differentiates the
European honey bee, Apis mellifera, from the Asian

honey bee, Apis cerana, and the Giant honey bee, Apis

dorsata.

ANATOMY
The honey bee is an insect because it has three distinct body parts: head, thorax, and abdomen;

the requisite six legs; an exoskeleton; antennae; and compound eyes.
Evolution has equipped the female honey bee with wondrous glands. One produces the wax which

bees use to build their comb; another set of glands produce pheromones which help the bees
communicate and influences their behavior; yet another produces nutrients.
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1 Tongue 14 ChestMuscle 27 Anus 40 Heart Loop (Aorta)
2 Proboscis 15 Flight Braces 28 Stinger 41 Esophagus
3 Lowgr Jaw - 16 Forewing 29 Stinger Sheath 42 Nerve Fiber
Maxillae
4  Mandible 17 Hindwing 30 Sting Canal 43 Jaw
5 Upper lip 18 Heart Tube 31 Poison Sack 44 Pollen Brush
. : Small -
6 Lower Lip 19 Stigmas 32 Gland a Coxa-Hip
7 gl;r;](zjlbular 20 Aerial Bag 33 Seminal Vesicle b Trochanter
. Wax
8 Pharynx 21 Midgut 34 Glands e Meta Tarsus
9 Hlples T 22 Heart Flaps 35 Belly Mark f  Tarsus
Gland
10 ;gr?]c()jpharyngeal 23 Small Intestine 36 Intestinal Valve g Tarsus Joint
11 Brain 24 Nasonov Gland 37 Valve Funnel h Claws
: Abdomen Stomach
12 Simple Eye 25 Gland 38 Entrance
13 Saliva Gland 26 Excrement 39 Honey Stomachs
Bubble

SPECIAL GLANDS
Find WaxGlandson Di agr am |, Number 34 pinpoints the | oca
on the underside of her abdomen. The wax glands convert the sugar in honey into wax.

Number 24 identifies the Nasonov Gland. This gland produces pheromones (scent) that female

worker honey bees (except the queen) use to call to other worker bees. If you have ever seen a
newly swarm hived, with the workers spomemsth out on
the air, frantically fanning their wings; they are exposing their Nasonov Gland. By exposing their

~

gl and, Nasonov Gl and pheromones release to fAcallo

The specialized Hypopharyngeal Gland (10) produces royal jelly. During the first three days of life,

all bee eggs and larva are drench in (egg) or feed (larva) Royal jelly. A queen larva receives royal
jelly exclusively.
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EYESIGHT

Honey bee eyes are compound. Compound
eye have a multifaceted surface providing the
honey bee a prism-like view of the world. The
prism view does little for attaining a fine
focus; however, they are effective at sensing

movement.

Honeybees view their world through an
ultraviolet filter. Ultraviolet sight is advantages
to the honey bee; numerous plant species

evolved ultraviolet markings that act as a
beacon to the honey bee, ic o me dr i r Figure 2 Queen and her retinue Credit KU-W)

nectar, and by the way, pollinate me. 0

THE COLONY
SOCIAL ORGANIZATION
The FAMILY Apidae includes social and solitary bees (Mason bees). Apis mellifera are social; they
live in large groups called colonies. Each honey bee has a role (usually, based on age), adhere to
aridged caste system (based on gender), and a complex matriarchal (ruled by females) social
order. They communicate by pheromone scent, by dancing, and by physical head butts.

WHO6 S WHO | NONYHE COL

Diagrams 1 - 3 | illustrate the nature of the hive and the role of the different castes of bees'. Three
distinct castes or types of honey bees constitute the colony: a queen, workers, and drones. The
Queen, despite her name does not rule the colony. The workers, major of the hive population,
produceand | ead the queen to fidecisions. o

The workers are the true decision makers in the colony: they decide when to swarm; decide when
aqueenis past her prime (pheromones fading) and col
old, failing queen. If a newly hatched queen seems reluctant to make her mating flights, the

workers push her to go.
THE BEE Book 5|PacE



Tablell Honeybee Eggs

Peanut shell 89 days

Concave 12 days

convex 15¢ 16 days

The Queen may lay up to 2,000 eggs each day which nurse bees immediately tend (worker and
drone eggs).

Wor kers and drone eggs and |l arva receive Royal | el
Hypopharyngeal Gland) for three days, after that they receive beebread (a mixture of pollen,
honey, and bee saliva).

The nurse bees cap the cells and wait
for the pupa stage to finish and a new
bee to emerge.

Worker bees are the strength of the

hive. Summer worker honey bees,

flying after nectar and pollen wear out
their wings and may only live for six
weeks. Their wings in tatters, unable to

return to the hive, workers find a warm

Fi -D tvari “of devel . . .
igure 3 rone at various Stages of deve opm ent SldeWalk or Wa" tO Walt Out thelr end

They are critical pollinators for our economy; a third of what we eat is linked to honeybee

pollination. Other key pollinators include butterflies, bats, solitary bees (like mason
bees), flies, midges, moths, and ants.
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Table 1

Drone

NUMBERS: Hundreds; 10% - 15 % of colony population
GENDER: Male

SIZE: Smaller than the Queen; larger than the worker
ROLE: Mate with Queens

DO NOT: pollinate, gather nectar/pollen; defend the hive (no stinger); conduct any work;
must beg food from the workers; ousted from the hive in the fall.

MATING: After mating with a queen, they die
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Table 3

Queen

NUMBERS Justone
GENDER: Only sexually developedfemale-l n s ome cul tures ¢
Size: Largest in the colony; abdomen protrudes well past her wings

MaRKs Often marked by a dot of color on her thorax; color is one of five and
identifies birth year.

RoLE: Reproduction
Lays up to 2000 eggs/day (selects male/female egg based on comb size)
NOTE: Workers lead the Queen to the size cell they think they need in the colony
BEHAVIOR Mates only once over a period of days with up to 40 drones (avg. 12)
Mates in Drone Congregation Ar

Her pheromones:

A keep the colony i Qu eRing ht 0,
A regul ates worker tasks, ased
in workers- grooming & feeding her

Only leaves the hive, 1) her mating flights;

2) with an initial swarm from a colony

SEASONS
The seasons and the weather dictate the honey beeb
determined by health and the time of year. A colony reaches its apex in summer; averaging
40,000 i 60,000 bees with a queen, workers, and drones (males).
Fall finds the honey bees preparing for the coming winter months. The queen stops laying eggs.
Almost all drones exit the hive; speed along with physical persuasion from the workers; the colony
cannot afford to feed the drones through the winter months. Through winter the colony clusters to

warm the queen and each other, the population slowly shrinks.
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Late winter finds the queen laying again, the population grows in anticipation of spring nectar and

pollen. (More in Chapters Spring; Summer; Fall and; Winter).

COMMUNICATIONS
PHEROMONES
Honey bees come equi pped with specialized gl ands
to other honey bees in the hive. Imagine 60,000 honey bees needing to send an emergency
message to each other. Scent is the only practical solution.
The Queen also exudes a special pheromone. The worker bees rub against her and spread her
scent letting all t he bees Ilktmeovorkers find ter failingegheygwile e n i
take steps to replace her.
When a worker stings they aThismecisesaemiaforrmsthe hongge b an
bees that there i s a0 t hBeekeepers tirefastidioes artdiusesmokessnd he
at the site of a sting. When beekeepers begin an apiary (the site of your hives), inspection they
often smoke each hive to diminish the effect of
different pheromones have been identified, each specific to a critical message.

PHYSICAL MOVEMENT

Honey bees are master orienteers. Usingt he sunds positi ontheafalovavi s ual
path to nectar, water, and back home. Before any forager bee leaves the apiary area, they

conduct an orientation flight, which consists of numerous spiral patterns over the hive. The

orientation flight builds a solid memory of the hive and the area for the bee.

Al | foragers complete their ori E€me aitnmoamgyed $ ghiws ;
danceo i dectat i di ewataer sTohue agew efitdamgetdd .i s Abeami | i a
dances and the speed, direction and positioning of their figure-eight moves pin-point the precise

distance and the direction of a nectar source, all in relation to the sun.

Honey bees also head butt each other to warn of imminent danger. Honey bees head butt to warn
the hive of a threat; the harder they head butt the closer the threat.
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PRODUCTION

HONEY

Honey i s a beeds s oRomagereees feture \aith reectan. Weet aad geest bees
accept the nectar, the bee mixes the nectar with its enzymes, places it in prepared cells, and
finally, evaporates the mixture till the moisture content is less than 18%. A higher moisture content
would allow the honey to ferment. Bees consume honey, they mix it with pollen and enzymes to
produce beebread for their young, and they store it for the winter.

POLLEN
Poll en i s a be e Bsesbringing pollen tothe hiper sigriale that brood is present.
Bees pack pollen into prepared cells. It feeds the young (beebread) and is stored for the winter.

Pollen makes a colorful mosaic on the frames; the color determined by the plant source.

PROPOLIS

A recipe for propolis includes resin from tree buds or sap, honey bee enzyme (bee saliva) and a
little bit of bee®& wax. Highly antibacterial, bees use propolis to seal small gaps (less than 3/8 of an
inch) between hive boxes, or between the top of frames. Propolis fills almost all spaces in the hive
less than 3/8 inches.

WAX
Honey bees build comb; \oerelser gandswbebdes build mgedilflyr om a
exact hexagonal cells to store honey, pollen, and to actas a nursery to their young. They festoon
(join legs together making a living chain of bees) to building comb wherever they find more than a
3/8-inch space. Bee space focuses on order in the hive:
A) Less than 3/8 inches, bees propolize;
B) More than 3/8 inches, bees fill with comb.
Bees consider 3/8 of an inch just right for moving about the hive. The concept of bee space allows
Langstroth (more in Chapter lll) hives to prosper.

THE BEE BoOK 11|PAGE



QUICK REVIEWT CHAPTER 1

Important Points

[EEN

. Apis mellifera is not native to North America

2. Apis mellifera is an important pollinator; honey bees pollinate a third of what we eat.
3. The size of the colony varies by season and colony health

4. Three casts of honey bees live in a colony i The Queen, the workers, the drones

5. Apis mellifera communicates through pheromones and body movements.

REFERENCES
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USA
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CHAPTER Il KEEPING HONEYBEES

HONEYBEE SPECIES
The honeybee is indigenous to Asia, Africa and Europe. The actual origin of the honeybee has
puzzled beekeepers and scientists alike, that is, until recently. A group of researchers studying the
Apis genome declared that the honeybee seems to have originated in Southeast Asia, countering a
long-held belief that they originated in Africa.

Popular subspecies for beekeepers.

The first honeybee the pilgrims
brought to the Americas was the
pg/lpcl)ﬁ;r European German Black Bee (Apis
mellifera mellifera). by default, as

the only available bee, the Black
Bee became the first favorite of
colonial beekeepers. Eventually,
other European and Near Eastern
sub-species joined the Black Bee in
O the Americans including: Italians

honeybees became THmialansbang thesmosteftenschosen.

(Apis mellifera ligustica), Carniolan
(Apis mellifera carnica), Caucasian
(Apis mellifera caucasca). Along

with hybrids including Primorsky

_ ; Russians, and various Carniolan-
Figure 4 - Popular Honeybee Subspecies

ltalian combinations. These

With the invasion of Varroa mites, beekeepers eagerly sought Varroa sensitive hygiene (VSH)
hybrids (first breed by the ARS Lab, United States Department of Agriculture at Baton Rouge, 2000).
Each sub-species, hybrid, or VSH hybrid embodies specific traits that the beekeeper considers when

selecting for their apiary.

What influences a beekeeper& choice of bee?
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A beekeeperds goal sho
factor in choice of bee. Other considerations
include: cost, availability, temperament, and

t he beekeepBeekespincgbalsma t
such as increased honey production, getting

the colonies through a tough winter, increased
pollination, queen breeding, or just for the
pleasure of watching the bees work, help a

beekeeper make their choice.

SUBSPECIES- MAKING YOUR SELECTION
While each
bi

behaviors of their subspecies to some extent.

Colony Personality.

subspecies exhi ts t hg
Not all bees embody the behavior and not all

to the same degree. The behavior or traits are
k e

and fastrules. Moreover, beekeepers often

mor e | i tendencies o
claim that more variation may exists between
two hives of Carniolans, than between a hive
of ltalians and Carniolans. Hive behaviors or
Opersonalityd is genet.]

the beekeeper contribute, as well.

For example, if hives have regular visits from
skunks, they will be aggressive, no matter
which book identify them as docile. As in

everything else, caveat emptor, let the buyer

A small bee imported from Africa to

Brazil the 1950s, Apis mellifera scutellata,
was goi ng t oupbdt otuhgeh een
European honeybee  stocks and
increase honey production. Things did

not go as planned. Since Am.
scutellata escaped, a hybrid of the sub -
species has been making its way north,
reaching the United States in the early
1990s.

Africanized bees, originating on the
Africa savannah, evolved specialized,

zealous, and successful defensive
behaviors.
The bees bring their savannah

developed aggressive defensive tactics
to each new enviro nment, including:
an extensive perimeter around their
nest/hives; hyper -vigilance, easily
aroused by the slightest disturbance;
and finally, keeping five times as many
guard bees on alert, compared to their
European cousins. When the alam

pheromone rele ases, up to half the hive
scramble to defend the nest.

The sting of the A.m. scutellata is no
more toxic than the
However, imagine half a hive  of bees
pursuing a victim, up to a mile; the
number of stings may easily overwhelm

a victim.

Xisting

and

European

beware.

THE BEE Book
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VSH

The Varroa mite ( Varroadestructor )continues to wrack havocon
honeybees and beekeepers around the world.

Varroa destructor is nativ e to the Asian honeybee (Apis cerana). The
Asian honeybee and the mite have a mutual understanding. If the
mite tries to get on a bee, the bees have developed a grooming
behavior to get rid of it. Thereby giving mites less opportunities to

enter the comb cells containing larva (mites enter just before capping
takes place.)

Unfortunately, European honeyb ee have yetto evolve any grooming
behavior since the Varroa was not originally a European pest. Now it
is.

VSH is a honeybee behavioral trait. Researchers and queen breeders
look for colonies that naturally have: 1) low mite counts; and 2)
workerswith t he ability to detect and remov e pupae with the mite
parasite (see picture below).

Figure 5 Drone Pupae with Varroa mites
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HONEYBEE SI3PECIESND THEIR TRA

Traits Italian Carniolal Caucaiar Russia
Oriain Southern Italy Southern Austrian Alg | SubTropicsto Cor Prl-mors%ké Kre.
9 and Sloveni: Temperate région o FJSS'
(Far Eas
igi : High mountair Siberia: Col
Orygmal Mediterranear Temperate g .
Climate Valleys long winters
Coloring Light/Yellow Black/Gray/Browr Dark Gray
Relativel Exceptionalh L. Calm on the cor
Gentleness ) P N 2. Assertive i Very Assertivi
gentle/calm Gentle/Docil
arousec
aney Very Gooc Good Low Ok
Processing
Propolizing Little Little High Moderate
Ex_cess Moderate High Low Ok
Swarming A
Spring Buildup Good Rapid Slow OK
1. Good in genera
Overwintering 2. Poor with long/ Very Goo Gooc Very Gool
cold winters
1. Heavy Robbel 1. Good Comb builde 1. Tendency to drif 1. Queen cell
Other Traits 2. Tend to drif 2. Low Robbin 2. Tendency to rob always presen
3. Most popular Bet | 3. Hardines 3. Heavypropolizers 2. Expensiv
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OBTAINING BEES
Swarms Swarmingi s a col onyés nat ur aldolgniesolten swarth dwiig r epr o ¢
spring build-up, May i June; but may throw swarms in spring, summer, or fall. On a spring
afternoon (May i June)?, usually between noon and four a col
between 40% - 60% of worker bees with her. (However, not before the workers have built a

replacement queen for the colony.) Following their wild and awe-inspiring flight, the swarming

bees settle, surrounding and
protecting the queen, waiting for their
scout bees to return with news of a

new home.

Honeybee colonies reproduce through
swarming. Swarms also serve
beekeepers by helping increase their
number of hives (If they catch the
swarm). While circumstances vary,
there are three ways to obtain a
swarm: 1) through luck or skill, find a
swarm on your own; 2) intentionally,
bait and capture a swarm; and 3) join

a local swarm list.

If you are lucky and find a swarm, few

Figure 7 - Honeybee swarm. guidelines exist governing swarm
ownership?. However, if a swarm lands
on private property, seek permission avoid trespassing. You might want to carry your bee suit and
swarm capture gear in your car. Always be prepared in case you spot a swarm.

A second method, utilizes a bait box. A ¢ b a | tis a deeps with or without queen pheromone
added, baited with a few frames drawn wax and a frame a honey. Setting the bait box about 7ft
high and facing southeast produces an irresistible invitation to swarming bees. NOTE: Do not use

all 8 or 10 frames in your bait deep. Bees may find the offered living situation too crowded.
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