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Foreword

A steadily growing interest in bee-
- keeping has been evident during the
- 1970s. This has been partly stimulated -
by increases in the price of honey during

1 the 1970s and some people have started
| beekeeping with the idea that they could

make a profit from it. But more have
been caught up in what | think is a very
commendable trend. They want to work
in a garden to produce their own vege-
tables, to raise goats to produce their
own milk, or keey: bees to produce their
very own delicious honey. This is part
of a yearning to do something that
brings us closer to nature, to get away

~ from the machines and computers and
__tize synthetic quality of much of mod-

51 ern life, to experience the thrill of pro-
~ducing something from the earth. Along

_with this has come an interest in pre-
_serving the many wiid, beautiful, natural
- aspects of our environment, a feeling
~ that these things are important if we are

{ to maintain our world as a piace worth

fiving in.

, Beginning beekeepers usually have to
rely on literature to guide their progress

- in mastering the art and science of api-
“culture. Those who can get help from

~ knowledgeable beekeepers are fortunate.

There are hundreds of beekeeping books,

but there is an almost universal complaint
that beginners’ books are not sufficiently
explicit. This book is designed basically
for beginners. it will not only give you
a good understanding of the life history
and behavior of bees, but it also tells
you how to manage bees, how to control
their diseases, how to remove and pro-
cess honey, and many other “how-to-do-
it"’ aspects. It also discusses reasons, ad-
vantages, and disadvantages of carrying out
major hive manipulations. This is good.

It will cause you to think and ponder
and more fully understand what beekeep-
ing is all about. There is a good section
on iife history and behavior of bees, and
don’t underestimate the need to under-
stand bees and their natural behavior if

you are to learn how to manage them.
Honey bees are still wild creatures, in
spite of their long association with man.
Much of beekeeping consists of modify-
ing the natural behavior of bees to ac-
complish our purposes.

Beginners, naturally, want to be
told precisely what to do at different
times of the year, and this book at-
tempts to provide this information in a
concise and accurate way. Keep in
mind, however, that you do not become
an accomplished beekeeper until you can

open a hive, examine a few combs, diag-
nose the needs of the colony, and perform
the appropriate manipulations needed to
keep the colony progressing towards
maximum production. When that day
arrives, you will be a beekeeper. Bee-
keeping isn't simple, but if it intrigues
you, stay with it. It will take three or
four seasons before you feel that you
are definitely mastering the art. Even
the most experienced beekeepers con-
tinue to learn new ways each season.

If this book starts you securely on
your way, it will be one of the impor-
tant investments of your life. As you
progress, join a beekeepers association,
subscribe to one or two bee journals,
continue to build your beekeeping library,
and become part of a great fraternity.

E. C. Martin
Agricultural Research Service
Beltsville, Maryland
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Introduction

 Beekeeping is an interesting and reward-
__ing activity for those with a love of nature,
__the fascination with the unigue social

__ organization of bees, or a taste for honey.
- This handbook is designed to help

 " ","people who intend to keep honey bees, as
| well as those who already have them and
} arein need of a ready guide on various

 beekeeping techniques. It is designed to
~help both the new or experienced bee-
~ keeper in setting up or reorganizing an

o apiary, or bee yard, and in improving their

__ style of working with bees/ This book can
__ also serve as a quick outline on colony
‘management operations. The text presents
the key elements in beekeeping—outlining
all of the major options available to the
beekeeper. It lists advantages and dis-
advantages of each important technique.
It is extensively cross-referenced to point
the reader to more detailed information
when that is necessary.

Numerous diagrams and illustrations
illuminate the descriptions given in the text
and help to aquaint the reader with various
equipment, beekeeping operations, and the
like. Space has been provided so that readers
can keep notes on their own successes and
failures.

An extensive reference section lists not
only the basic beekeeping books but the
pamphlets, supply houses, organizations,
and such which can be of immense value
to all who keep bees.

While considered by some to be the
“gentle art,” beekeeping in reality can be
physically demanding and strenuous. The
typical picture of a veiled beekeeper,
standing beside the hive with smoker in
hand, does not depict the aching back,
sweating brow, smoke-filled eyes, or
painful stings. This handbook is intended
to maximize the more interesting and
enjoyable aspects of the art.




WVhat You Should Know First

LEGAL REQUIREMENTS

; Ali states have some laws that pertain
- to keeping honey bees and registering hives

1 containing bees. Some city and state laws

limit the number of hives (the wooden
boxes that colonies of bees live in) in
urban areas. Since bees can be declared a
nuisance in some cities, local laws must be
studied before an apiary is established.
Most states have an Apiary Inspection Law
developed to aid the beekeeper by provid-
_ ing statutory means for controlling and
-eradicating American foulbrood, once the
- most destructive of bee diseases. The

| law's general requirements are:

—All beekeepers must register hives
containing honey bees with their
state’s department of agriculture.

—The director of agriculture and
appointed deputies have the right
to inspect, treat, quarantine, dis-
infect, and/or destroy any diseased
hives.

—Transportation of bees and equip-
ment must be certified by the bee
inspector or other designated
state official.

—All beekeepers shall have bee colo-

nies in hives containing moveable

frames.

—Exposing combs and equipment
infected with American foulbrood
is illegal.

—Penalties are provided for viola-
tions of these apiary inspection
laws.

For specific legal requirements, check your
state department of agriculture’s Apiary
Inspection Law (see REFERENCES: . Man-
agement of Bee Colonies).

BEE STING REACTIONS

An important question that beekeepers
must consider is their individual response
to bee stings. Although most beekeepers
become immune to bee stings after a few
years, some individuals may develop an
allergy to bee venom.

Reaction patterns vary among individ-
uals, but there are two types of reactions
—the /ocal reaction and the systemic reac-
tion, both of which are accompanied by
some pain at the sting site.

In the first, a localized swelling
occurs, like a mosquito bite, which is red
and itchy and which usually lasts a few
days. The systemic or general reaction,
on the other hand, means that the entire
body is reacting to the venom proteins.

Signs that indicate this more dangerous
reaction are itching all over the body
(hives), breathing difficulty, sneezing, or
loss of consciousness. This type of reac-
tion occurs when the body is allergic to
the bee venom and, if not treated, could
be fatal.

People generally develop either an
immunity or an allergy to bee venom over
time and repeated exposure to the poison.
The individual’s unique body chemistry
will react in its characteristic way. If there
is ever any question about whether one is
developing an allergy, a physician or local
allergy clinic should be consulted imme-
diately!

Detailed information on the treat-
ment of bee stings is included in the sec-
tion on HANDLING BEES; the physiology
of bee sting reactions is shown in APPEN-
DIX A.

A —
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| Understanding Bees

BEE ANCESTORS

; The probable ancestors of the Order Hymenoptera, to which honey bees belong,
_ evolved some 200 million years ago. Fossil insects preserved in Permian rock, dating
 from the close of the Paleczoic era, display Hymenopteran-like structures, including
the membranous wings and the ant-like waists. Approximately 50 million years later,
“in the middle of the Mesozoic era, the Hymenopterans were firmly established in the
fossil records. By late Mesozoic, there was also abundant plant life, including some
flower-bearing species. It wasn’t until 60 million years ago, the Tertiary period, that
the stinging Hymenoptera became common; the land by this time was dominated by
the flowering plants or angiosperms.
During the vast periods of time that followed, the flowering piants became more
specialized and more dependent on motile pollinators. Insect pollinators like the bees
1 (Apidae) were very important; the bees and the plants they pollinated each evolved
§ structures to their mutual benefit as a result of their interdependence. The plants be-
| came more attractive to the bees in shape, color, and odor. In their turn, the bees de-
| veloped hairy bodies to trap the pollen of flowers, infiatable sacs to carry away floral
] nectars, and a highly structured social order. Such an evolved social organization, along
= | with a defense and communication system, has permitted these insects to efficiently ex-
| ploit the most rewarding of floral sources. Among the members of the Apidae Family,
] one of the most valuable to man is the honey bee.
The placement of the horiey bee in the Animal Kingdom is:
Phylum: Arthropoda (many-jointed, segmented, chitinous invertebrates)
Class: Insecta
Order: Hymenoptera (membranous wings)
Superfamily: Apoidea
Family: Apidae (nine members of this family are native to the U.S.)
Tribe: Apini
Genus: Apis (bee, native of the old world)
Species: mellifera (honey-bearing)

]

EVOLUTION OF SOCIAL STRUCTURE

Most insects are solitary creatures—
they neither live together in communities
nor share the labors of raising their young.
Among the insects that do live in commun-
ities, the most noted are the ants, termites,
wasps, and bees. The social structure de-
fines the degree of community living, and
the true social insects—those which are
highly specialized—are ants, termites, and
honey bees.

The sophistication of the social struc-
tures of honey bees is indicated by a
number of characteristics, for example: |

—longevity of the female parent

(queen) co-existing with her off-
spring

—progressive feeding of food to the

young, instead of mass-feeding

—division of labor; queen lays eqgs,

sterile female workers perform other
functions

—nest and shelter construction,

storage of food

--swarming as a reproductive process

—perennial nature of colony

—communication among members of

the colony

Honey bees can be described as a
eusocial community, consisting of a mother
(queen), and daughters (sterile workers),
overlapping at least two generations. Since
hornet and wasp colonies, for example, do
not overwinter as do honey bees they are
termed semi-social insects.

J




RACES OF BEES
o ‘General

; The races of honey bees (Apis melli-
fera) can be divided into three groups:

] the European, Oriental, and African races.
‘§ The European race can be further divided

into- four groups: - Dark, [talian, Carniolan,

1 and Caucasian bees.

3 The Dark bees were first brought
- across the Atlantic by the early American
_colonists (about 1630). Over two centuries
later (1859) the first Italian queens were
imported to America. This variety was
quickly recognized as superior to the Ger-
man Dark bee, and today the lialian honey
bee is the most widely distributed bee in
the Western Hemisphere.
~ = The other two European races have
 also been brought to the United States and,
_with the [talian bee, are crossbred, inter-

1 bred, and inbred for disease resistance,

~ hardiness, and gentleness. -
importation of honey bees into the
| United States was halted in 1922 because
of the danger of introducing bee diseases

7 ~ which did not already exist here.

- South America had no such restric-
~tions when the African honey bee (Apis
- mellifera adansonii) was introduced there.
The volatile hybrid—known as the African-
“ized Kerr Strain or Brazilian bee (and
~labeled the Killer Bee by the press)—may
~ eventually be bred down and become
_gentler. So far, there is little scientific
__correlation between temper and honey
- production.
While the most common honey bee

in America is the Italian, the researcher or
the hobbyist beekeeper may be interested
in experimenting with some other bee
races. Since uncontrolied crossbreeding of
races could result in inferior queens, it is
prudent to maintain only one race of bees
in any one apiary.

A general breakdown of the races of
honey bees now used in the United States
(capsulized from the chapter on ‘“Races of
Bees,”” by F. Ruttner in the Hive and the
Honey Bee, ed. by Dadant and Sons,
Hamilton, Illinois, 1975), is shown in this
section:

Italian Honey Bee (Apis mellifera ligustica
Spin):

The ltalians are yellow with dark
brown bands on the abdomen; “goldens”
have five bands, the “leathers’’ have three
bands.

Advantages:

—good brood rearing habits

—hardy

—lighter color makes queen easy to

locate

—moderate tendency to swarm

—moderate propolizers

—generally productive and gentle

—common and easy to obtain
Disadvantages:

—poor orientation

—not as gentle as other races

—tendency to rob weaker hives

—can be susceptible to many diseases

Caucasian Honey Bee (Apis mellifera
caucasica Gorb):

Caucasian bees are black with gray
bands; they were introduced from Russia.

Advantages:
—gentle and hardy
—~have the longest tongue of the three
races and can thus use more species
of flowers
—little tendency to swarm
—forage at lower temperatures and
earlier in the day
Disadvantages:
—can sting persistently when aroused
—tend to propolize or “‘bee glue”
heavily
—late starters in spring brood rearing

Carniolan Honey Bee (Apis mellifera
carnica Pollmann):

Carniolans are grayer than the [talians,
with black bands; they are originally from
Yugoslavia.

Advantages:

—gentlest of the three races

—few brood diseases

—economic honey consumers

—little robbing instinct

—very white wax and honey cappings

—low propolizers
Dijsadvantages:

—tendency to swarm

—hard to obtain

—dark queen difficuit to locate

Hybrid Bees

in addition to these races of bees
there are hybrid bees which can be crosses
between races of bees or between selected
strains within a race. Some common hy-
brids are Starline (inbred Italians), Midnite
(inbred Caucasians), and Mraz (select
strain ltalians).




A Advantages: BEE BEHAVIOR AND COLONY LIFE
1 —better honey producers
—gentler A general knowledge of bee biology will enable the beekeeper to understand and,
—hardier to some extent, manage the many activities of honey bees. Such information will aid
—can be disease resistant the beekeeper in interpreting yearly cycles, signs of swarm preparation, queenlessness,
§ - Disadvantages: failing or unmated queens, the presence of disease, and the behavior of bees under such
—offspring queens from hybrid mother circumstances.
may bear little resemblance to the There are three different types of honey bees in a colony, and the beekeeper must
original queen learn to recognize them: the queen, the infertile female workers, and the male bees or
—requeening every other year may be drones.
necessary to insure hybrid queen is The queen, under normal conditions, is responsible for laying all-the eggs for the
laying and will not be superseded colony and, through the release of chemical signals called queen substances or phero-
mones, can exert marked influence on the behavior of the workers and the drones. The
drones are the male bees that mate with virgin or newly mated queens to provide
queens with the semen needed to lay the fertilized eggs. Bee colonies are usually
monogynous, having only one egg producer—the queen.

ANATOMY

The honey bee, like most insects, has three main body parts: a head, a thorax,
and an abdomen (see illus.). Located on the head are five eyes (two compound and
three simple ones), the antennae, and the feeding structures like the tongue (proboscis)
and the jaws (mandibles).

The thorax, or middle section of the bee, contains the muscles which control
the two pairs of wings; other muscles control the three pairs of legs. The legs are
the specialized structures which assist the bee in cleaning itself and in collecting and
carrying pollen. The armor-plated thorax is perforated with thrze pairs of holes,
called spiracles, which are part of the breathing or respiratory system.

The abdomen is the longest part of the bee. [t too is armor-plated with hard
scale-like segments and is also perforated with seven more pairs of spiracles. The
worker bee’s sting is located on the tip of the abdomen. The wax secreting glands,
on the underside of the abdomen, and the scent gland, just above the sting, are im-
portant abdominal glands. The queen’s abdomen contains, among other things,
ovaries for egg production, a storage sac for drone semen, and a sting but no wax
glands. More detailed information on the digestive and glandular anatomy of the
honey bee is included in APPENDIX B.




External Anatomy of a Worker Bee
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HEAD THORAX ABDOMEN Adapted from R, E. Snodgrass: Anatomy of the
Honeybee. Copyright ©1956 by Cornell University.
Used by permission of Carnell University Press. I
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THE STING

Stinging insects belong to the Order

‘1 Hymenoptera which includes both social

{1 and solitary bees and wasps. The more

|| aggressive species of stinging insects are the

§ homets and the yellow jackets (both of

] the Vespidae Family); less aggressive are

§ the bumble bees (Bombidae) and the
| honey bees (Apidae).

1 The venoms of these insects are not

|} chemically alike. Thus, a beekeeper who

] is allergic to yellow jacket venom will not
- necessarily develop an allergy to honey

I bee venom or the venom of other sting-

1 ing insects.

: The newcomer to beekeeping should

] find it interesting that drone bees have no

[ stinging structure, and that queens general-

ly use their stings only to dispatch rival

queens.

, The stinging mechanism is a modifica-
 tion of the egg-laying equipment (or ovi-
_positor) of female insects. The entire
_ structure consists of an acid gland, ar
_ alkali gland, and a poison sac; the venom

§ is a mixture of the contents of these

1 dlands.

1 The barbed lancets of the sting catch

] in the victim’s skin and, as the bee pulls

§ away, the poison sac attached to the sting
~ apparatus is ripped out of the bee's body.

- Pumps near the base of the poison sac

force more venom into the wound for

| several minutes. To minimize the amount

] of venom received, it is important to
_promptly remove the sting by scraping or

1 flicking it off with a fingernail, not by

“pulling it out.

THE WORKER

The most numerous members of a bee colony are the workers, reaching a peak
popuiation of 40,000 or more by midsummer in a normal hive. The workers are
smaller than the drones and have a shorter abdomen than the queen. The eggs from
which workers and queens emerge are fertilized; drone eggs are not.

The eggs of worker bees hatch in three days; after hatching, they are first lavishly
or mass-fed a high-protein substance called royal je/ly (produced by the hypopharyngeal
glands of adult workers) for a few days. Beginning on the fourth day these larvae are
fed, as needed, with a mixture of honey and pollen. The switch from a roya! jelly diet
to one of pollen and honey appears to be responsible for the differentiation of larvae
so fed into worker bees; similar larvae which are fed royal jelly throughout their larval
life develop into queens.

After six days of feeding, the openings of the cells containing the larvae are
capped over with a slightly convex wax cover. Inside the capped cell, the larva begins
to spin a cocoon initiating the pupal stage; 12 days later, an adult worker bee chews
its way from beneath the capping and begins the first of many tasks which she will
perform, during her life span.

- The worker bee’s age and the needs of the colony dictate the work she is to do.
GenRt{j‘ally, workers from one to three weeks of age remain within the hive. There they:
ISt

_$etd and clean larvae and their cells

—tend the queen (feed, groom, help spread queen pheromones)

—clean the cells and the hive

—secrete wax

—huild new comb and cap cells containing honey, pollen, and brood

—guard the entrance and other areas of the hive

—patrol the hive, look for intruders

—help to heat or cool the hive, as needed

—accept nectar from foragers; store and cure it

—pack polien

—take brief orientation flights to familiarize themselves with landmarks near the

hive, also called play flights

After about three weeks of hive duties, the glands that produce the larval food and
wax have begun to atrophy. These workers then move away from the warm broodnest
(where the eggs, larvae, and pupae are) onto broodless combs. Here they come in con-
tact with returning foragers and are eventually recruited to food sources.

As foragers, they will usually collect one of the following items: honeydew,
pollen, nectar, water, or propolis. Foraging activities take a heavy toll on workers and

i
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THE QUEEN

The queen is the longest bee in the colony; her lorg abdomen, usually without
~ color bands, distinguishes her from both workers and drones. Any larva which
4 hatches from a fertilized egg is a potential queen. Thus worker bees can raise a

] new queen from larvae when their old queen has been accidently lost, or when
she is injured or too old to perform her duties well. This fact also permits queen
- -breeders to raise queens from very young worker larvae.
- The:destiny of larvae hatched from fertilized eggs depends upon their diet.
_Larvae which are fed royal jelly (the high-protein substance secreted by young
~workers) throughout their farval period will develop into queens.

Worker bees prepare special cells for the rearing of queens. These cup-shaped
_cells are usually located on the lower edges of the combs. Many queen cups con-
structed in the spring may indicate that the colony is beginning swarm preparation
(see SPECIAL MANAGEMENT PROBLEMS: Swarming).

(f, on the other hand, a small number of these cups are found elsewhere on the
comb or worker cells are modified into queen cells it may indicate that bees are pre-
paring to supersede or replace their existing queen. This may be due to her age, an
inadequate amount of queen substances (queen pheromones), low egg production,

' injury, disease, or some combination of these deficiencies (see SPEC/AL MANAGE-
§ MENT PROBLEMS: Queen Supersedure).
1 The cup-shaped cells become queen cells after eggs are layed in them by the
~ queen. The larvae in these cells are fed copiously with royal jelly and, as the larvae
_grow, the celis are elongated and take on the characteristic peanut-like appearance and
¥ hang vertically from the comb.
: In cases where a queen is suddenly lost due to some accident, no queen cells will
_exist (unless, by coincidence, the bees are in the process of swarming or superseding
] their queen). In such cases, the worker bees ‘‘select’ and feed larvae in worker cells
[ which are less than two days old. The workers add wax to the cells as the larvae grow,
~_} and peanut-shaped queen cells gradually form in the midst of the capped worker ceils.
- ; After emerging, a virgin queen may begin to search for and partially destroy any
other queen cells, leaving the workers to discard the pupae or larvae inside. Some
- cells may contain queens ready to emerge, in which case she will partiaily open these
- cells and sting the occupants. While performing these tasks, she may also encounter
other emerged queens; fighting ensues and ultimately only one virgin queen survives.
, About six days after emerging, the queen wili leave the hive on a mating flight;
_ | if weather is inclement, this flight will be delayed until more favorable weather appears.
-] During her flight, the queen’s pheromones attract male bees from drone-congregating
| areas, and she may mate with up to ten or more drones in succession. When her sperm

|

The Queen




_sac (spermatheca) is filled, she returns to the hive and will never leave it, unless it is in
- the accompaniment of a swarm. Three days or so after mating, the now bigger and

- heavier queen will begin to lay eggs. The queen continues to lay eggs the rest of her

- life, pausing for a month or so late each fall. |t has been reported that a good queen
“is able to lay up to 2,000 eggs a day for brief periods.

; Genetic Traits

- Since the queen mates in the open, the beekeeper has limited control over which

_§ drones will inseminate her. Those few that do mate with her may be from several

~apiaries and/or from “‘wild” colonies.

: -As a consequence of this random mating pattern, the queen’s sperm sac may con-

tain semen from genetically different drones. Her worker bee and queen progeny,

- therefore, will consist of individuals that are not necessarily genetically alike (that is,
they will be haif-sisters). The drones, hatching from unfertiiized eggs (parthenogenesis),
would all be full brothers, since the queen will lay genetically similar drone eggs
whether she has been inseminated or not. Oniy when the queen has been artificially
inseminated with semen from known drone stock will a colony’s workers be nearly
identical.

Since the queen is the sole egg producer, she is responsible for all the genetic
traits of a colony; if the characteristics in a colony are undesirable, requeening should

“change the hive's genetic makeup and therefore its character. Unless hybridized, the

“queen should be of superior purebred stock to optimize the desirable traits.

- The queen is responsible for all of the following characteristics of the colony:

—color —longevity

—temperament --cleanliness

—industry and production —total hive population

—swarming tendency —brood pattern

—winter hardiness —tongue length

—propolizing tendency —handling ease /
—burr-comb building —whiteness of honey cappings
—nectar-carrying capacity —conservation of stores in inclement
—disease resistance weather

Notes




1 pound eyes that meet at the top of his head. The drone larvae hatch from unfertilized

THE DRONE

The drone, or male bee, is a large, chunky, blunt-ended bee with very large com-

1 eggs. Under normal conditions, unfertilized eggs are laid by a mated queen in the

~_hexagonal wax cells similar to, but larger than, worker cells.

After six and one half days of feeding, the cells of drone larvae are capped with

1 wax. The capped drone cell is dome-shaped, like a bullet’s head, and is readily distin-

_ guished from the slightly convex shape of the capped worker cell. Beginners often

- mistake these drone celis for queen cells. Capped cells lying on a horizontal plane are

] either worker or drone cells; those which are ultimately peanut-shaped and suspended
- on a vertical plane are queen celis.

o The newly emerged adult drone begs food from a worker bee, but later he feeds

~himself from the honey stores. Adult drones have no sting (the sting is a modified

] female egg-laying structure) and have very short tongues (unsuitable for gathering

nectar). Drones never collect food, secrete wax, or feed the young. Their sole known
function is to mate with virgin or newly mated queens.
Drones first leave the hive (about six days after emerging) on a warm, windless,

-and sunny afternoon. As they get older, they fly to locations known as drone-
' congregating areas. Whenever the drones in these areas detect the pheromones of a
virgin queen or newly mated queen they pursue her, and a few succeed in mating with
3 her those few die soon after mating.
Whenever there is a dearth of nectar (when no food is being collected), worker
| bees expel drone brood and adult drones from the hive. During the summer, bee-
 keepers often see workers draggmg drones in various stages of metamorphosis out of
their cells and droppmg them in front of the hive. Normally in the fall all adult
_ drones and any remaining drone brood are gradually evicted from the hive, The
 evicted drones probably die of starvation or exposure. Queenless hives and those with
_ laying workers or drone-laying or failing queens, usually retain drones longer.

| The Drone Layers

A queen that fails to mate can lay only unfertilized eggs. Similarly, a failing
_queen is one that did mate but now lays all or mainly drone eggs since her semen
~supply is almost or completely depleted. Some workers of hopelessly queenless hives
{unable to make another queen) may undergo ovary development and start to lay
- eggs. These eggs are, of course, unfertilized. All unfertilized eggs laid by mated,

:  unmated, or failing queens or by /aying workers will produce mature drones, capable
§ of mating.

The Drone




Unlike a mated queen, a failing or unmated queen will often lay drone eggs in
worker cells; laying workers usually place their eggs in worker cells as well. Although
these drone larvae are in worker cells, their cappings will have the characteristic
dome-shape found en regular drone cells. Drone cappings over worker cells, therefore,
indicate the presence of an unmated or failing queen or laying workers.

Another indication of a drone-layer is a scattered brood pattern. Upon closer
_ inspection, it may be found that each uncapped cell within a scattered brood pattern
. contains not one, but several eqgs. These eggs, instead of being deposited at the
'] bottom of the cell as is characteristic of eggs laid by queens, adhere to the cell
‘I walls. These eggs have been deposited by laying workers.

The presence of accupied drone cells in the spring, summer, and early fail in a
queenright colony (where a healthy, mated queen is present) is a normal part of the
colony cycle. One should not attempt to destroy or reduce the number of drones,
either by trapping adults or by cutting out cells of drone brood. Their numbers will
not substantially reduce the honey output of the colony. If, however, a colony has
numerous drones due to old, sagging combs full of drone cells, these combs should be
replaced with frames of foundation (see EQUIPMENT AND BEE SUPPLIES: Founda-
tion). Since the foundation is of worker-sized cells, the frames wili soon be filled
~with worker larvae, and the drone population will decrease naturally.

Relative Cell Sizes

J-—drone cells {4 to an inch)
6.25 mm

queen cell {one inch long)
25 mm

) (cells. i

COLOMY ACTIVITIES

General

Beekeepers and researchers have not
been fully able to sort out and compre-
hend ail the interrelated factors regulating
the activities and behavior of a bee colony.
As has been already discussed, the worker
bees are responsible for doing many of the
tasks necessary to maintain the colony
unit. The duties performed by the workers
can be divided into two catagories: the
hive duties and the foraging duties.

When a beekeeper opens a hive, or
examines a colony within a glass observa-
tion hive, these two separate groups can
be seen performing the tasks allotted to
them by age. A brief discussion of some
of the more important duties is presented
in this section (see also REFERENCES:
Books on Bees).

Comb Building

The wax comb is the nest and abode
of the honey bee. In the wild, the comb
is usually confined within a dark enclosure
such as a hollow tree, although some nests
can be found in the open. The wax for the
the nest is produced by workers who fash-
jon it into the hexagonal ““honeycomb”’
cells in which eggs hatch and brood devel-
ops. Hexagonal cells not containing eggs
or brood are used for the storage of honey
and pollen (see illus.). Wax is also used
to construct queen cups and the cells used
to rear queens. After queens have been
reared, bees usually remove these queen




§  Beeswax is usually produced by work-
| er bees between 12 and 18 days old and
| is secreted from the wax glands located in

| their abdomens (see APPENDIX B: Ana-

_tomy). A wax droplet is secreted froam
‘beneath the overlapping portions of the

| last four abdominal segments; on contact

_with air, the wax hardens to a thin oval
scale. The bee then transfers this wax
] scale from the abdomen with its hind legs,
1 Dpasses it to the forelegs, and then to its

~ jaws. The scale is then masticated, sof-
- tened, and used to begin construction or

| added 1o existing comb,

The cells of the honeycomb do not
lie on a completely horizontal plane, but
are tilted upward slightly. This prevents

-stored materials and brood from spilling
or rolling out of the cells before they are

~capped with wax. Each comb surface is

- separated from another by about 3/8 inch
(9.5 mm) which is called a pee space (see

~illus.).

Wax glands are stimulated to produce

_ wax when bees gorge honey, nectar, or
~sugar syrup. When many bees are secret-
_ing wax, they hang in festoons or layers.
If bees are seen in such a posture, called
festooning, they are probably producing
~wax. Wax secretion is stimulated by:

—high temperatures

—plentiful nectar, honey, or sugar

syrup

—ample pollen consumption

Because a swarm of bees in engorged
with nectar or honey, their wax glands
are stimulated, and when placed on foun-
dation they will render or draw it into
beautiful white new comb.

|
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| The Bee Space
1/ Bees do not space combs at random
in a natural hive, nor in the wooden bee
hive. Bees do not construct comb in
spaces less than 3/8 inch (9.5 mm).
~  This fact was published by the Phila-
delphia minister L. L. Langstroth a little
. over 100 years ago. It was the basis on
- which he designed the prototype bee hive
-{ used today. The 3/8 inch space enables
one to remove frames without having to
; e combs. A 3/8 inch gap separates
each of the frames, the hive walls, and the
bottom board from parts of each frame,
nd the top bars from the inner cover of
hive.
By utilizing this natural spacing, the
beekeeper ensures that the bees do not
ttach comb to the walls or to other sec-
tions of com:an that the frames can be
4

/s

sily removed/ If the frames are spaced
farther than inch apart, or if the bee-
-§  keeper neglects to return a frame to the
1 hive after examiring it, the bees will fill
- the gap with comb or extend the cells of
combs adjacent to this gap. Recent
studies indicate some races of bees leave
a smaller space that is less than 3/8 of an
inch between combs.

f Food Transmission and Hive Odor

Bees within a hive exchange honey or
nectar. Foragers returning from the fields
pass food to the hive bees who then pass
it to other bees. Along with this food ex-
change the queen pheromones are passed
first from the queen, then to each bee in
the colony; the transmission of these chem-
ical signals helps hold the colony together.

Changes in the concentrations of these
pheromones result in modifications in the
behavior of the colony (see SPECIAL
MANAGEMENT PROBLEMS: Swarming
and Queen Supersedure).

An additional function of food trans-
mission is the spread of the hive's odor.
Each hive has its own characteristic odor
which may aid the bees in one hive in
distinguishing bees from other colonies
(such as robbers) and foreign queens (see
SPECIAL MANAGEMENT PROBLEMS:
Requeening). To keep foreign bees out,
guard bees patrol the hive and challenge
intruders, especially at the entrance. Guard
bees are workers that have very high con-
centrations of the alarm pheromones.

Nest Cleaning

Nest cleaning activities include keep-
ing the nest free from debris and disease,
removing healthy brood during a nectar
dearth or when the colony can no longer
care for the brood, and coating of the
interior hive parts with propolis.

To accomplish this, worker bees:

—remove dead or dying brood and

adults from the hive

—remove healthy brood, usually

drone brood and adults, when the
hive is not bringing in much food
or in the fall

—remove debris such as grass and

leaves

—remove granulated honey or dry

sugar

—coat the insides of the hive and wax

cells with bee glue or propolis {col-
lected from buds or bark of trees;

it is a dark, reddish-to-brown color,
sticky when warm, brittle when
cold)

—propolize cracks, moveable hive
parts including frames, bottom
board, and inner cover (some races
use more propolis than others; see
UNDERSTANDING BEES: Races
of Bees).

Fanning

Bees can often be seen fanning their
wings on the extended !anding deck of
the bottom board. This fanning also takes
place on the portion of the bottom board
within the hive that is obscured from
view (see illus.).

Some fanning bees position them-
selves with their heads directed toward
the back of the hive so that their fanning
draws air out of the hive; other fanners
may be facing the opposite direction,
forcing air into the hive. By their com-
bined efforts, these separate groups accel-
erate the movement of air throughout the
entire hive.

By circulating air through the hive,
bees are able to:

—assist in regulating brood tempera-

ture

—evaporate water carried into hive

to reduce internal temperatures

—evaporate excess moisture from

unripened honey (nectar with a
high percentage of water); as this
moisture evaporates it too will cool
or humidify the hive

—keep wax from melting as tempera-

tures climb

————




—eliminate ac