BEE R'f~j~t;
IN

MINNESOTA

BY M. H. HAYDAK

Extension Bulletin 204

Revised June 1948

CONTENTS
Page

Beekeeping in Minnesota

3

Starting With Bees ................................................................................................................. ..

6

Establishing Package Bees .............................................................................................. ..

9

Spring Management ...... .................................. ................... ........ ................................. .......

15

Swarming and Swarm Control................................................................................

21

Honey Production .........................................................................................................

26

Fall and Winter Management ........... ....... ........ .................................................. 30
Bee Diseases and Enemies ... ......... ...... . ......................... ................. ...... ................... 33
Legal Requirements for the Keeping of Bees ...........................................

40

Beekeeping in Minnesota
Directions for Colony Management Through theY ear
By M. H. Haydak

EES have been kept in Minnesota for nearly a century, but bee-

keeping has only recently developed into an industry that forms
B
a definite phase of the agriculture of the state. It is a minor industry, to
be sure, but because of its interrelation with other phases of agriculture,
it is more important than the size of the annual honey and wax crop
indicates.
With its 299,000 colonies of bees and a yearly honey production ranging from 17 to 25 million pounds, Minnesota has for a number of years
ranked second in honey production in the United States. The value of
honeybees to man, however, is judged not only by the honey crop they
produce but also by their value in pollinating various agricultural plants
such as clover, fruit trees, berries, cucumbers, melons, etc.
Honeybees are best fitted for pollinating cultivated plants because: (1) they
are the most abundant pollinating insects in the spring; (2) they can be
transported very easily to places where
they are needed most; (3) they are
"flower steady"-visit only one kind of
flower on each trip; (4) they gather
pollen because it is their food; (5)
their bodies are covered with branched
hairs which facilitate the transfer of
pollen from one plant to another; and
(6) they have the so-called storage instinct. They bring nectar and pollen far
in excess of their immediate needs. This
makes the honeybees more dependable
than any other pollinating insects.
Reliable observatiQlns show that between 85 and 90 per cent of all insects
pollinating our agricultural crops are
honeybees. Thus we can reasonably
assume that honeybees are responsible
for at least 75 per cent of all returns
from various agricultural crops requir-

ing insect pollination. The value of bees
as pollinators is 20 to 25 times greater
than their value as producers of honey
and wax. Honeybees also contribute
immensely to the conservation and enrichment of soil in pastures and erosion
areas by assuring the continuing growth
of soil-enriching and soil-holding
legumes through self-seeding. The effective pollination of various plants
used in soil conservation produces an
excess of seeds, fruit, and berries which
provide food for numerous beneficial
birds and animals. All in all, it is difficult to estimate in dollars and cents the
great value of honeybees to man.

General Considerations
Honeybees can be kept anywhere in
Minnesota. Some localities are more
profitable than others, however, because of the difference in abundance of
plants producing nectar and pollen. The
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pollen is v ery important to the growth
of b ee colonies because it supplies the
protein s, fatty subst ances, minerals, and
vitamins n ecessary for the proper development of y oung bees and for the
gr owth of larvae. The gen eral climatic
conditions, as well as daily changes in
weather , also play an important role in
the b ee industry. These conditions
affect both the activities of b ees and
the secretion of n ectar from plants.
A good locality in itself, however ,
is not a guarantee of success in b eek eping. P erhaps in no other line of
agriculture does success or failure
d pend so much on doing the right
things a t xactly the r ight time. Any
person w ho decides t o ngage in k eep ing b ees, ther efore, should b ecome
thor oughly fa miliar with the life of the
bees and their managem ent. Prospective
beek eep er s should r ad good books and
bulletins on beekeeping, attend b eekeeper s' m e tings, lectures, and short
courses giv n at Univer sity F1arm, or

enroll in a University correspondence
course in beek eeping.

Selecting a Place
If the bees are to b e k ept in to wn,
the beginner should consult his neighbors about his decision. Otherwise his
hive may be a source of many misunder standings which can easily be
avoided if the n eighbors are inter ested
in the venture b eforehand .
Wh en est ablishing an apiar y away
f rom home, the selection of a proper
location is v er y important. In choosing
a place for an apiary, the k eeper should
p ay particular attention to the presence
of n ectar - and pollen -producing plants.
Willows, maples, elms, and dandelions
are important sources of pollen and
n ectar for the early spring build- up of
the colonies, while fruit trees, various
ornam ental bush es (honeysuckle, caragana, privet, and oth er s) , black locust,
and raspberry ar e valuable during the
p eriod of f urther development. In Min-

Fig. 1. Bees are even more valuable as pollinators than ,as producers of honey.
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nesota, the main sources of honey are
white and alsike clovers, sweet clover,
and basswood. In some localities alfalfa,
fireweed, mustard, asters, and goldenrod provide a surplus.
There should be a good windbreak
on the northern and northwestern side
of the beeyard, and some water source
should be located close to the apiary.
A slight slope toward the south or
southeast is also advantageous. The
apiary should be located on firm
ground and close to good roads but
should be removed from heavy traffic
so as to protect passersby from the
possibility of being stung by the bees.
Shading hives is not important in
Minnesota, although apiaries located in
the southern portion of the state may
need some shade during the hottest
hours of the day.
Keeping Records
The beginner should start keeping
individual records of each colony, noting the age of the queen, character of
the bees, general condition of the
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colony, signs of swarming, any changes
made in the colony, and the results of
each manipulation. If possible, the beginner should keep at least one colony
on scales, and make a daily record of
weight. In this way, he will learn
when the honey flows start and stop.
If the dates of all activities are recorded, such records can be correlated
with the blooming of various plants,
thus contributing to a better knowledge
of the locality. For that reason a beginner should record the dates of the
beginning and the end of the blooming
period of various nectar- and pollenproducing plants. He should also record changes in weather and their influence on the activity of the bees, as
well as any other observations pertaining to beekeeping.
A record book should be kept up
with persistence, because it is of value
only when· it is studied year after year.
Such a book is extremely important in
that it shows clearly what errors have
been made and enables the beekeeper
to plan his activities intelligently.

6
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StartiNg with J6ees
there is a special reason for
U NLESS
doing otherwise, beekeeping should
be started only in the spring or early
summer.
The beginner may start with bees in
several ways. He may hive stray
swarms caught during the spring and
early summer, or he may take bees
from bee trees. He can also buy full
colonies or nuclei from some nearby
beekeeper or purchase package bees or
nuclei from beekeepers in the South
who rear queens and produce bees for
shipment to the northern states.
The first two means of procuring bees
depend upon favorable opportunity, so
the latter two methods are usually
followed. The advantages and disadvantages of each will be discussed separately.

1. BUYING FULL COLONIES
ADVANTAGES. In buying established
colonies from a dependable source, the
beginner has the advantage of obtaining much valuable firsthand information on the proper care of bees from
the former owner. The hives are already assesmbled and the colonies are
organized. As the need arises, the
keeper may get further information on
management and may purchase additional equipment and supplies.
DISADVANTAGES. When bees are bought
in full colonies, the hives may be old
and of different sizes and types or the
parts may not be interchangeable. The
combs may not be good worker combs
built from full sheets of foundation.
The queen may be old or from a poor
strain of bees and the bees may be
unusually cross or have some other
undesirable qualities. The colonies may
be weak or may lack sufficient stores.
By far the greatest disadvantage, however, is the possibility of getting bees
or equipment infected or contaminated

with some bee disease. In this case, the
purchase is an expensive one no matter
how low the original price.
These disadvantages may be largely
overcome if the keeper has a knowledge
of what constitutes a good colony of
bees. He should also demand an inspection certificate from the state apiary
inspector showing the colony to be free
from any bee disease. For the protection
of the buyer, Minnesota and most other
states have a law forbidding anyone to
sell bees in hives or used bee equipment without a certificate showing
freedom from disease. If there is any
doubt as to whether a certified colony
is affected with disease, the beginner
should write, before buying, to the
State Entomologist, St. Paul Campus,
University of Minnesota, presenting all
the facts pertaining to the proposed
purchase.
Before moving the colony to a new
place the keeper must obtain a permit
for moving bees from the state apiary
inspector. Obviously, the beginner
should buy a colony only from a reliable beekeeper who knows the bees
and their management.

2. BUYING PACKAGE BEES
OR NUCLEI
PACKAGE BEES are bees that have been
removed from their combs and hives
and placed in a screened cage for transportation. The package is designated as
2-pound, 3-pound, or 5-pound, according to the net weight of the bees it contains. The number of worker bees in a
pound varies, depending on the size of
the bees and the amount of feed they
contain when they are weighed. Usually the workers number from 3,500 to
4,000. A commercial package should
contain one young mated queen and
workers as young as possible. No
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drones should be included. The better
shippers screen out the drones as much
as possible wh en preparing their shipment, but a few are generally found in
all packages since all colonies in the
South contain some drones during the
normal shipping season. Som times a
keeper wants only worker bees. H e
then orders a "queenless" package.
NucLEUS (pluml nuclei) refers to
bees on on or more combs enclos d in
a box or shipping cage. The nucle us is
designated by th number of combs ;
e.g., a one-frame or two-frame nucleus.
A nucleu s contains a queen (unless it
is a queenless nucleus ) and adult
worker bees, and also the combs may
contain brood (in some or all stages)
and stores of honey and pollen. A nucleus is in r eality a small colony, since
it contains everything found in the full
colony of bees, although in smaller
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numbers. Nuclei are used for shipm nt
to northern beek eep er s and are made
up by both northern a nd southern beek eepers for increasing the number of
hives or for mating nuclei in queen rearing. They are also used as r eservoirs for holding extra queens. Very
small nuclei placed on miniature combs
ar called baby nucl i and are used by
some queen br ede rs as mating nuclei.
A few northern be keepers prefer to
purchase nuclei rather than package
bees because: ( 1) th y are less trouble
to install, as it is n ecessary only to lift
the combs with adhering b ees out of
the nucleus shipping box and place
them in the hive, and (2) a nucleus
builds up into a full colony more
rapidly than does a package, since
brood is alr ady present and the queen
has b een accepted and is sometimes
laying en route.

Fig. 2. If a faucet is available. this is a convenient way to provide water for bees. When
running water is not available. a water-filled barrel equipped with a faucet will serve
the purpose.
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Package Bees Popular

The great majority of northern buyers, however, prefer package bees. The
transportation charges are much less
because of the lighter weight, and many
more adult bees are furnished for the
same cost. These buyers believe that
even though the nuclei may seem to
build up more rapidly at the start because of the presence of some brood,
the packages overtake the nuclei in
growth during the second month and
develop into strong colonies sooner.
There is practically no danger of bringing in brood diseases with package
bees. There is little danger of contracting brood diseases from nuclei purchased from reliable shippers, since the
bees cannot be shipped without a certificate of inspection showing freedom
from diseases. There is, however, a
possibility of not detecting disease in
its incipient stages during inspection,
and this makes the risk a little greater
in nuclei than in packages. Canada and
some states in this country forbid the
importation of bees on combs or of any
used bee equipment.
Because there may be great diferences in quality in both, there is
much to consider when buying either
packages or nuclei. These differences
may determine the success or failure
of one's start in beekeeping. Variation
in quality may depend on the strain of
bees within a race, the age and quality
of the queen, the number and age of
the worker bees, the method of preparation at point of origin, and the
length of time and conditions of transportation. In the case of nuclei there
are also the factors of quality of the
combs and the amount of honey and
pollen stores provided.

The remarkable growth of the package-bee industry in recent years has
brought with it great advances in overcoming many of the difficulties that
were first encountered in the production, preparation, and transportation
of package bees. At the same time
northern beekeepers have increased
their knowledge and skill in proper
handling, and the vital part that package bees are coming to play in the entire bee and honey industry is being
appreciated more and more.
Package bees may be used to establish new colonies, to replace winter
losses, to strengthen weak colonies, and
to pollinate fruit trees.

Keep Hives Filled
A cardinal principle in beekeeping
management is to have all hives filled
with strong colonies of bees at the beginning of the main honey flow.
Empty beekeeping equipment is a dead
investment and deteriorates rapidly.
Before the development of the package-bee industry, however, the northern beekeeper frequently had to spend
the honey-flow season refilling his
empty equipment after heavy winter
losses. He thereby had to sacrifice
much and sometimes all of the honey·
crop of that season and was faced with
the possibility of a repetition of the
same bad luck the next winter. Recent
years have brought the development of
better knowledge of wintering requirements for bees and the possibility of
getting package bees to replace dead
or weak colonies. These developments
have removed one of the greatest
hazards in beekeeping.

BEEKEEPING IN MINNESOTA
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8stablislti11g Pael<age !Sees
BEST TIME to establish package
THE
bees in Minnesota varies in different
parts of the state and from year to
year. In general the best time is just
at the beginning of the fruit tree and
dandelion-bloom period. Keepers accustomed to handling bees under unfavorable conditions might start a week
or two earlier. The best time is about
April 15 to April 25 in the southern
part of the state; the last week of April
and early May in the central portion;
and from May 1 to May 20 in the
northern part. Of course, package bees
may be put out any time up to the
middle of the season and still build up
into strong colonies the same year, but
they would not be able to produce as
much surplus honey as they would if
they were put out earlier. Beginners
not accustomed to handling bees should
choose a starting date late enough to
be sure of plenty of bloom and fairly
warm weather, because bees may be
handled much better under those conditions.
The beginner should remember that
it takes about six weeks for the young
bees produced by the package to become old enough to bring nectar and
pollen to the hive. Another month is
necessary for the colony to gain
strength. For honey production, therefore, packages should be installed at
least two and one-half months before
the start of the main honey flow.

PACKAGE VS.
OVERWINTERED BEES
A good package of bees, established
under optimum conditions and properly
provided for, may produce as much
honey as an overwintered colony. This
happens so frequently that many beekeepers in the northern states and in
Canada kill all their bees at the end of
the honey flow and remove all the

honey except enough to serve as feed
the following spring. They then order
package bees to refill their hives the
next season. On the average package
bees will not produce quite as much
honey as overwintered colonies. Those
who refill their hives in the spring,
however, feel that the loss is more than
compensated for by the freedom from
the worry and expense of providing
proper wintering conditions and the
exacting and sometimes disagreeable
early spring work connected with
overwintered colonies. One should order packages in the fall to be sure of
getting them the following spring.

SIZE OF PACKAGE
Packages of the 2-pound and 3-pound
size are used almost universally for
establishing new colonies. The 2-pound
size is much more popular except in
sections where the surplus crop, such
as white clover, alsike, and basswood,
is produced in the early part of the
season. The 3-pound package builds up
more rapidly and is better in the earlyproducing regions. It is a better package for the beginner, since it may be
put out later in the season when conditions are more favorable and may
still develop into a strong colony in
time to take advantage of the surplus
flow. By keeping records carefully for
a few seasons, the beekeeper can determine the best average date and the
best size of package for his particular
locality.

NUMBER OF PACKAGES
Whether beekeeping is conducted
as a hobby or as a business, the beekeeper must have the special temperament that will enable him to enjoy the
work and to make a success of it. Apparently very few people possess the
proper qualifications to continue in the
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work. For this reason, and because the
beginner is likely to make many costly
mistakes, it is well to start with just a
few colonies of bees. Bee supply companies usually pack their hive parts in
units of five, and five is the smallest
number on which a quantity discount
is given. Five hives are sufficient to test
one's territory and one's interest in beekeeping, and to produce worth-while
returns.

PREPARING FOR THE BEES
A beekeeper's equipment should include at least three hive bodies, with
frames and foundations for each standard one-story hive or an additional
two or three supers for a modified Dadant hive. The beginner should also
purchase a smoker, a bee veil, and one
or two hive tools. A queen excluder
may also be purchased. Directions for
assembling are usually supplied with
the equipment. However, it is better to
have a beekeeper or a supply dealer
explain the assembling.
The hives should be assembled and
painted during the winter or early
spring so that everything is ready
when the packages arrive. The beecomb foundation should be ordered
early but should not be put in the
frames until shortly before it is to be
used. The wax is brittle in cold weather
and may easily be injured by handling
at low temperatures.
The beekeeper should know the
exact date of shipment of the packages
and the time required for transportation. Arrangements should be made
with the express agent ahead of time
so that the beekeeper will be notified
when his packages arrive. Then he can
pick them up immediately.
If, on arrival, any of the packages
contain only dead bees or have an undue proportion of dead bees, the express agent should be asked to sign a
bad-order receipt describing the condition and giving the apparent cause.

The package then should be accepted.
The shipper should then be notified of
the loss. He will replace the packages
at once, and the bad-order receipt will
enable him to c,ollect from the express
company unless the loss is his own
fault.
A cellar or basement is a good place
to keep the bees before installing them
in the hives. A basement usually affords
the right conditions-darkness (or dim
light), quiet, no strong air currents,
and a low enough temperature to prevent undue excitement or activity. The
bees should be fed liberally with sugar
sirup, made by dissolving white granulated sugar, beet or cane, in an equal
volume of water. A good way to make
the sirup is to pour boiling water over
the sugar and stir until the solution is
clear. The feeding may be done by
brushing, sprinkling, or spraying the
sirup on the cages. The packages should
not be disturbed then until evening.
On cool days package bees may be
put into hives at any time of day, but
the best plan is to begin the operation
late enough in the evening so it may
be completed just before dark. In this
way, there will be less excitement
among the bees, very little flight, and
consequently little danger of bees drifting from one hive to another and making colonies of unequal strength.

INSTALLING PACKAGE BEES
The intsallation of package bees is
the transfers of the bees from the
screened cage to the combs of the hive.
Described here are two methods suitable for the beginner as well as for the
experienced beekeeper. As the operator
becomes more familiar with the ways of
bees, he may vary some of the steps
according to conditions and his inclinations.

Cage Method
Place the hives on their permanent
locations. Remove four or five combs
from one side of each hive. Cover the
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hives and close the entrances completely. In the evening feed the package bees all the sugar sirup they
will take, and place one package in
each hive in the space provided by removing the combs.
Then, starting with the first hive, remove the feeder can from the package
and pull up the queen cage, which is
suspended by a wire through the same
opening or is enclosed in a special
opening near the feeder can. Examine
it carefully to make sure the queen is
alive. Remove the small piece of cardboard from the end of the queen cage,
and with a small nail or match poke a
hole through the candy in that end of
the cage. Be careful not to injure the
queen. The hole should not be large
enough to allow the bees to come out
immediately, but it should allow the
package bees to release the queen during the night or the following day.
Place the queen cage, screened side
up, on top of the shipping cage next to
the first honey comb. 'It may also be
wedged between the top bars of the
first and second combs, with the opened
end of the cage uppermost, allowing
space for the queen to escape beneath
the inner cover. In the latter case,
shake a pint or more of bees on the
queen cage to hasten the transfer from
the shipping cage to the combs. If the
weather is cool, shake more bees on
the queen cage to prevent the queen
from becoming chilled.
Before hiving, provide sufficient food
to last for a week or more. If combs
containing honey and some pollen are
available, place two combs near the
shipping cage so the bees will find them
without delay. If only empty combs are
available, fill two or three with sugar
sirup by holding them at an angle and
pouring or spraying the sirup into
them.
It is better, however, if 5 or 10 pounds
of sugar sirup is provided in a pepperbox feeder. Such a feeder is made by
punching a dozen or so small nail holes
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in the lid of a gallon friction-top pail or
through the zinc top of a Mason fruit
jar from which the porcelain plate has
been removed. Invert this feeder, filled
with the sirup, over the top bars near
the queen cage and place an empty
full-depth super on the hive for protection. If an inner cover is used, place it
over the lower hive body and place the
feeder can over the hole in the inner
cover.
Next, put on the hive cover and provide a small entrance. The bees should
not be disturbed for at least a week in
order to give the queen a chance to become fully accepted and get her brood
nest well started. Install the other
packages in the same manner in rapid
succession. By doing the work smoothly
and quietly and in the late evening,
there will be little drifting. Do not use
smoke in installing package bees. In
about a week remove the cages and
replace the combs.

Direct Release Method
Care for the packages and prepare
the hives in the same manner as in the
cage method. When hiving, however,
remove only three or four combs from
the middle and p1ace them outside the
hive. If the weather is cool so that the
bees do not fly, dump the contents of
the package on the bottom board into
the space left by the removal of the
combs. Jar the package sharply, in a
vertical manner, across the corner of
the hive so as to bring all the bees to
the bottom of the cage. Then invert
the cage over the hive and shake the
bees out of the feeding can opening into
the hive, by short swinging motions.
Do not allow the package opening to
extend beyond the edge of the hive. Jar
the package once more on the ground
to move the remaining bees to one of
the corners of the package. Shake them
into the hive. Dip the queen cage into
the sugar solution which was left in
the feeding can, and lower it into the
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Fig. 3.
Above--Receiving package bees.
Center- Taking out the queen cage.
Below- Removing the feeder can.

hive over the loose bees. Remove the
screen and allow the queen to run
among the bees. Replace the combs that
wer e r emoved, lowering them slowly
to avoid pressing down too much on
the cluster of bees on the bottom board.
Provide food and entrance as in the
cage method, close the hive, and leave
it undisturbed for several days.
If the weather is warm so that the
bees are likely to fly fre ely, spray or
sprinkle the bees in the package with
a thin sugar solution ( 1 part sugar to
2 parts water) before dumping them
into the hive. When thoroughly
dampened (not wet) the b ees are not
inclined to fly .
The package may also be emptied by
cutting out the nd screen of the cage
and shaking the b es out through this
opening. Use this direct release method
when the queen is alone in the queen
cage.
Th beginner will fare better if he
uses a combination of these two
methods. He should r elease the b ees
directly and replace the frames; then
place the queen cage b tw n or over
the middle frames of the hive with the
screen side down, as d scribed in the
cage method. In this case the inner
cover should be inverted to provide
room for the queen cage.
If th e keep r r c ives p ackages during an unusu ally cold spell, h e should
hold them a day or so until warmer
weather, i11 a basem ent or a S"itable
room, keeping th m supplied with all
the stores they will consume. Package
bees ar v ery often r eceived during a
period in which occasional cold spells
may occur, and the beekeeper must be
prepar d to care for the bees properly
under any conditions.
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Fig. 4.
Above- Removing cardboard from queen
cage.
Center- Making opening through queen cage
candy.
Below- Package installed and hive ready
to close.

The package may be made up of
bees from the same colony as the
queen which accompanies them, or the
queen may already have b een introduced and accept d . In such cases, sh e
may be loose in the package instead of
in a queen cage, and the usual precautions for queen introduction at the
time of installation are not n ecessary.
Abo ut a week after the packages
have been installed, the keeper sho uld
check on the acceptance of queens.
Open th hiv s and examine the combs
for the presence of eggs. If eggs are
fo und , no other combs n eed b exami ned. At this time th-. colony should
be hand! d very car efully, b ecause any
unusual disturbanc such as a sudden
opening of the hi ve or rough handling
of the combs may cause the b ees to
"ball the queen." Th t erm "balling"
describ s th peculiar actions of work r
bees when a group of them attack the
queen, surrounding her on all sides,
so t hat she is the center of a ball of
workers which are biting and pulling
at her legs, wings, and antennae.
The workers will usually kill a
strange que n or a queen r eleased from
the cage while the old queen is still in
the hiv . Often if the bees ball their
own queen, n o harm is done to h er.
When the queen is balled the hive
should immediately be cover d and
examin d sever al days later to ascertain
the results of the action of the b ees.
If the q ueen is present but th re are
no eggs, the hive should be closed and
inspected about a week later, because
the queen is sometimes slow in starting
egg laying.
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Sugar solution should be supplied to
the hived packages as long as there is
no adequate supply of nectar coming
into the hive. Since pollen is necessary
for, the proper development of bees and
for the preparation of larval food, a
pollen substitute or pollen supplement
can be given to the installed packages
after the brood nest has been established (a week or ten days after hiving). Giving substitutes to packages installed early on foundation or dry
combs without pollen is good insurance
for the proper development of the
colonies.
QUEEN SUPERSEDURE
Sometimes in a queenright colony,
one finds several queen cells built over
some worker larvae. When the bees
thus replace their present queen with
another queen of their own rearing,
this action is called supersedu1·e. This
is the natural method by which colonies
are kept queenright.
The supersedure of the queens in installed packages is usually caused by
Nosema, a disease of adult bees. However, failure of the queen from any
other causes (old age, injury, etc.)
may also lead to her supersedure.
When the queen is gone and the bees
start supersedure queen cells, the
keeper should destroy the queen cells
and introduce a new queen to the

colony. Otherwise, much time will be
lost before the supersedure queen starts
egg laying and the colony will be
weakened considerably in the interval.
Whatever the cause, the losses resulting from supersedure are sometimes
serious and must be considered when
planning to use package bees. The extent of the losses varies from year to
year and in different parts of the
country. During some years supersedure is extremely prevalent over
wide sections of the country, running
50 per cent or even higher in some
yards. In other years it will run as low
as from 1 to 5 per cent in the same
territory, with individual yards showing no loss whatever.
The keeper should have a sufficient
number of additional queens on hand
to make up for a normal loss. (Many
package shippers will ship an additional 5 per cent of the number of
queens in the, order without extra
charge, about a week or ten days after
the original shipment.)
Some beekeepers order a few queenless packages, booster packages, to arrive about two and a half or three
weeks after the packages are installed.
One pound may be given to each
colony, thereby correcting any unbalanced condition in connection with
relative numbers of age groups. This
greatly accelerates colony development.
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SpriHf1 MaHa{1emeHt
a package of bees is installed
A FTER
and the queen is accepted and laying, the package is considered a colony,
although it will be several weeks before it is fully developed. The management of a yard of such colonies is relatively simple as compared with the
management of a yard made up of overwintered colonies. In package colonies,
there is greater uniformity in queen
performance and colony behavior. Such
colonies also involve less labor because
the entire yard, rather than the individual colony is the unit of operation.
Before the first hive body is filled, the
first super should be given. Only a relatively experienced keeper is able to
judge just the right time for giving
supers. One must take into account not
only the condition of the colony but
also the season and the probabilities of
honey flow. In general, the first super
should not be given until the colony
has occupied all the first story and has
become crowded enough so that it will
welcome additional room. However, the
colony should not become crowded to
the extent that brood rearing or nectar
storage is curtailed or that the bees
tend to swarm because of lack of room.
Usually a super is given when white
extensions of the upper cells of the
combs are noticed. It is necessary to
check occasionally for queen supersedure and for queen performance, to
watch for appearance of any bee disease, to see that there are a.lways ample
stores, to see that additional room is
provided fast enough to keep pace with
the increasing size of the colony, and
to check for any indication of swarming. The entrance should be constricted
at the beginning and enlarged as the
weather becomes warmer and the
colony more populous.
From the installation of the package
bees until the crop is produced, the
entire planning and management of the

apiary should be based upon a knowledge of the honey flows of the locality
and a knowledge of colony development, which in turn is based on a
knowledge of the biology of the bee.
This is fundamental. The greatest
efficiency in bee management can be
attained only by careful study of all
phases of bee biology, including the
life history of the colony and of the
individual. The keeper must also study
the bee's anatomy, physiology, and behavior under all possible conditions,
the enemies that may attack it, and
the diseases to which it may be subject
in the different stages of its life history.

OVERWINTERED COLONIES
If a beekeeper winters his colonies
outside, he has to pay particular attention to them in the spring. During
the first warm days in March the yard
should be visited and each individual
colony examined to ascertain whether
the bees are alive. If the keeper notices
a colony from which the bees do not
fly out he should immediately investigate by knocking at the entrance and
listening to the response. If the bees do
not come out, the hive should be
opened. If the bees are dead the hive
should be made beetight or the keeper
should remove the hive, shake out the
dead bees, bury them, and store the
supers in a place where the bees cannot get at them. Also, the beekeeper
should examine the combs for disease
or ask a bee inspector to check them.
Whenever it is warm enough for the
bees to fly, they look for sources of
sweetness. If there are no nectar yielding plants, they will try to enter another colony. Thus, if the dead colony
is left unattended, the bees will discover the unprotected hive and start
robbing it. Soon the other weak hives
may be attacked and overpowered. The
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chief danger of robbing is that the bees
may pick up American fou~brood and
spread it throughout the apiary.
If robbing starts at any time during
the season, the keeper should contract
the entrances of the hives in ihe apiary
and close all superfluous openings
through which robbers can get into the
hives. The entrance of the robbed hive
should be covered with a telescopic
hive cover by placing it over the protruding part of the bottom board. The
robber bees will try to get into the
entrance but will be unable to do so
because of the cover. Thus the hive
bees will have an opportunity to
reorganize themselves and kill the intruders. Also, water can be poured over
the robbers, thus cutting down their
number. In this way robbing can
usually be stopped in 15 or 20 minutes.
During the first inspection in the
early spring the keeper should a1so
examine those colonies which have not
been left an abundance of stores to
ascertain whether or not they need
feeding. A comb of sealed honey, stored
from the previous season is the best
way to supply the needed food at this
time. Another method is to prepare a
heavy sugar solution by mixing 2 parts
sugar with 1 part hot water. This solution can be poured with a sprinlding
can into one or more empty comps
which have been taken from the sides
of the brood nest and placed on ihe
top of the frames. When filled the
frames should be returned to their original places in the hive. Pollen substitute or supplement can also be given.
From this time on, the beekeeper
should be sure that the colonies have
enough food for their development.
Sometime near the middle of April,
all colonies should be opened and
examined for the presence of queens
and sufficient stores. It is not necessary
to find the queen, because the presence
of eggs and of the worker brood in all
stages is sufficient indication that the
queen is present and working. If queen-

less colonies are strong, the keeper may
introduce a new queen, ordered previously from the South, or he may
combine the colony with a queenright
colony. At the same time the keeper
should unpack the hives, clean the bottom boards, bury dead bees and debris,
and examine the colonies for the presence of disease.
Colonies may be united by placing
one of them over another, separated by
a sheet of newspaper. To prevent immediate mixing of bees, several holes
should be made in the newspaper with
a pencil or a hive tool. By the time the
bees enlarge the holes they will "get
acquainted" and start working together
without any fighting. During a honey
flow such a precaution is not necessary.
Weak colonies should be disposed of
by uniting them with moderately
strong colonies. In this operation, place
the weaker colony on top of a stronger
one over a queen excluder, providing
an entrance for the upper colony in
the same direction as that of the lower
colony. Each queen will work in her
own portion of the hive and the weaker
colony will be helped considerably.
When the colonies need more space,
supers can be placed on top of the
upper unit with or without queen excluder, or the dividing queen excluder
may be removed and the parts united.

SPRING DWINDLING
During early spring the observant
beekeeper will notice that the colony
population decreases, sometimes very
rapidly, so that only a handful of bees
and the queen remain in the hive. This
decrease is called spring dwindling.
The rapidity and extent of dwindling
depends on such factors as the condition of the colony in the fall, the quality
of the winter stores, the amount of protection provided during the winter, and
weather conditions and management
during the spring. In the majority of
cases it is due either to Nosema or to
the lack of an adequate supply of pol-
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len. Losses from spring dwindling are
often more than double winter losses.
The reduction in population continues
until the daily rate of emerging bees
equals the daily death rate of old bees.
A yard of overwintered colonies is
likely to show every gradation from
colonies that are dead or have only a
few live bees to those that are unusually strong. The beekeeper's job is
to bring all colonies to the proper
strength, so that they will develop to
the right condition by the beginning of
the major honey flow. After the
colonies have been brought to proper
strength, requeened if necessary, and
left with sufficient stores, the management will be the same as that for
colonies developed from package bees.

JUDGING THE QUEEN
During every inspection of his
colonies the beekeeper should also
judge the quality of the queens heading the colonies. A good queen heads a
colony which has a compact pattern of
properly sealed brood, while the brood
of a poor queen is scattered, having a
great number of empty cells. The
amount of brood is also an important
criterion. In judging the brood, however, the keeper should consider the
strength of the colony and the amount
of stores present in the hive. A good
queen in a weak colony will have a
compact pattern of sealed brood, though
small in amount. The same condition
will prevail in a strong colony that is
short of pollen, because pollen is necessary for the development of young bees
and for the production of larval food.
Supplying a pollen substitute or a pollen supplement and sugar solution will
greatly improve the situation.
The queen should be judged by the
character of her colony as a whole as
well as by her egg-laying activity.
The queen is sometimes referred to
as the soul of the colony because the
characteristics and the possibilities of
the colony depend upon her more than
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on any other single factor. Within her
small body are held all the factors that
determine whether the colony will be
made up of bees that are weak or
strong, cross or gentle, light or dark,
indolent or industrious, susceptible to
disease or disease-resistant, swarming
or nonswarming. The queen's factors
also determine whether the bees will
succumb easily to the depredations of
other bees and of the wax moth, or will
be good defenders of the hive; whether
they are long- or short-lived, good or
poor housekeepers, good or poor winterers; and whether or not they are
gatherers of an excessive amount of
propolis or builders of excessive burr
combs. The queen determines whether
the bees have long or short tongues,
large or small nectar-carrying capacity,
and compact or scattered brood nest;
whether they are quiet or nervous,
good or poor comb builders; and
whether they cap their honey white or
water colored, and have other desirable
or undesirable characteristics.
The beekeeper, therefore, cannot begin too soon learning to become a good
judge of a queen.

BE QUEENING
Colonies which have poor queens
should be requeened; that is, a new
queen should be given to them.
In requeening, the keeper may use
the same methods described for queen
introduction in connection with the installation of package bees. If he uses
the plan suggested in the cage method,
it is better not to release the queen
quite so soon, because she will need
more time to acquire the odor of the
colony. One must be sure that the old
queen is not present and that there are
no virgins, laying workers, or queen
cells in the hive, because in such cases
the new queen will be killed immediately. If a queenright colony is to be
requeened, the old queen should be
left in the colony until the new queen
is on hand.

18

EXTENSION BULLETIN 204

Some beekeepers requeen at the same
time as they dequeen, combining the
two operations into one. Some prefer
to dequeen the day before, but there is
danger that queen cells may have been
started in that length of time, and it is
necessary to check again for their
presence. Some evidence indicates that
within about one hour after dequeening, the colony realizes its queenless
condition and the workers begin a re,..
organization of their activities in preparation for rearing another queen. If
this is true, the best time to introduce
the new queen is one or two hours
after dequeening, particularly if the
keeper uses a method of queen introduction similar to that described in the
direct method for installing bees.
A variation of this method is known
as the smoke method. After being dequeened, the colony's entrance is reduced to a small opening about 2 or 3
inches wide. The colony is then smoked
vigorously through this entrance. The
entrance is next closed for a minute or
two, after which time the colony is
smoked a second time. During the
second smoking the new queen is allowed to run in at the entrance. If this
is done during a honey flow, a high
proportion of acceptance may be expected.
The honey method is another
means of introducing the queen and
releasing her immediately. The colony
is not disorganized, but the hive is
opened as gently as possible. A frame
containing brood and honey is taken
out of the hive and placed on top of the
frames. The beekeeper gouges a small
depression in a patch of sealed honey
near the brood. He then places the new
queen in this pool of honey and daubs
her all over, liberally but gently, with
the liquid honey. Then he lifts her
carefully by placing a finger under her
in the pool and allows her to walk off,
making sure that she is able to stay on
the comb. The comb is then gently restored to its previous position in the

hive. When tested at the University
apiaries this method gave 98 per cent
acceptance.
Many beekeepers use variations of
these methods. Others requeen by
using ripe cells taken from a colony
that is preparing to swarm or to supersede, ·or by using cells developed
especially for the purpose by some
queen-rearing method.
Queen cells are produced under one
of three different impulses: (1) queenlessness, (2) supersedure, or (3) swarm
impulse. The first is the basis of all
queen-rearing work. Requeening with
the use of cells is not possible in early
spring because there are no drones for
mating. During the build-up period,
requeening is undesirable because of
the longer break in brood rearing. It is
best to requeen after all the eggs that
will provide workers for the surplus
flow have been laid.
The break in brood rearing at this
time may even be an advantage in some
cases because it prevents the development of adult bees which would mature
too late to help harvest the honey crop
and too early to be of the best age for
wintering. They would be boarders,
consuming part of the surplus gathered
by earlier-reared workers.

Marking Queens
To aid in requeening or in other
phases of management, it is frequently
desirable to mark the queen by touching a drop of some suitable paint to
the thorax. Various colors may be used
to denote different strains or times of
requeening.
Clipping the wings of queens is another way of marking them. For example, if the keeper requeens regularly
every other year, he may clip all
queens of odd-numbered years on one
side and those of even-numbered years
on the other. In clipping, great care
should be taken not to injure the
queen. She should be held gently by
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the thorax between the thumb and
forefinger of one hand while about half
of the two wings on one side are
snipped off with small, sharp scissors.
It is wise to practice on a few drones
and workers before trying to clip a
queen.
Time for Requeening
Most beekeepers prefer to requeen
their colonies before the queens begin
to fail because of age. Some requeen
regularly each year and some every
other year. Others requeen only as the
queens show evidence of failing, but
since it is an expensive matter to have
a queen fail during the build-up period,
this is ordinarily not a good plan.
Queens may live seven, eight, or
nine years, but after the first season
the proportion of failing queens increases.
The best time for requeening varies
somewhat with the system of management and with the times of the principal honey flows in the different parts
of the state. During the six to eight
weeks preceding the surplus honey
flow, it is vital to have a good young
queen laying at her capacity and
enough bees to care for her brood.
Some beekeepers try to attain this
capacity performance by requeening in
the early spring during the first buildup flows. This system has the advantage of having vigorous young queens
which will not only lay well but will
also have less tendency to swarm. Since
the colonies are less populous in the
early spring than at any other time of
year, there is much less labor involved
in hunting out the old queen, in handling supers, and in checking later for
acceptance. This system has certain disadvantages, however. In the early
spring, queens are half again as high
in price in the South, and that season is
too early to rear one's own queens in
the north. If supersedure should occur
it causes a break in the brood. rearing:
which is reflected in colony strength
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and thus in the size of the crop at the
time of the surplus honey flow.
Some beekeepers plan to requeen
shortly after the surplus flow begins.
The greatest advantage of this system
is that the slight break in brood rearing
is not significant, since most of the eggs·
will have been laid to produce workers
for gathering the crop for the current
season. Also, there is then more than
enough time for the new queen to produce young bees for the winter. By this
time northern beekeepers may have
reared their own queens, although
many of them feel that it is cheaper to
purchase queens at the reduced prices
prevailing at that time in the south
than to take the time from their honeyproducing operations to conduct their
own queen-rearing work.
A disadvantage in this system is that
the colonies are more populous at this
time; and since some supers will
already have been added, it requires
more time and effort to locate the old
queen and, later, to check for acceptance.
Fall requeening is practiced by beekeepers in parts of the country where
one can depend upon a fall honey flow.'
If possible, requeening should always
be done when there is a honey flow.
Otherwise the proportion of queen ac- ·
ceptance is likely to be much lower.

COLONY OPERATION
Once a colony of bees is established
it should be given only the amount of
attention necessary for its proper development. There is always a tendency
on the part of the beginner to disturb
his colonies too frequently. While these
frequent examinations may not be the
best treatment for the bees, they may
be at least partially justified for the
first season because of their educational:
value to the beekeeper-he can learn
something every time a hive is opened.
The more one understands bees and
beekeeping, the less time he will need
to devote to actual work with the bees.
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His work in tha t limited time, howv r , w ill n eed to b carefully planned
in advance a nd efficiently executed .
While th large-scale be k e per can not always choos the b st times for
w orking w ith his bees, the b ginner
usu ally can. The ideal time is during a
honey fl ow and at the time of day
wh en most of the old work r s are in
th field. Und r such conditions with a
gentle strain of b es, one m ay fr qu ntly work for a consid r a bl p eriod
without a v il. It is always advisable,
however, to be equipp d not only with
a v il but also with a smoker and hive
tool, two indisp ensable t ools of the
beek eeper . In addition, the b eginn r
should dress so as not to leave too
much of his body vulnerable to the
attack of the b ees.
The b e k per should n v er stand in
front of the hive ; h e should work
standing to one side. When op ning a
hive, the k eep er should blow a gent!
puff or two of smoke into the entrance
to disarm the guards, and a little more
sm ok should be blown in when the
cover is first pried up . After that an
occasional puff across the top bars is all
that is usually nee ssary or desirable.

To lessen th danger of killing the
queen or unduly disturbing th worker s, a comb from n ar the wall of the
hiv should be r moved to allow a
wider spacing of the combs of the brood
n est before any of them are r emov d.
Before opening the hive, the b ek eeper should have a m ental picture of
what th colony should show to m easure up to the standard of a p rfect
colony on that particular date. That
picture will vary, of course, according
to the date of examination and the
times of hon y flows for that particular
locality. Ordinarily it will tak e hi m
only a moment or so to check on what
that date demands in the number of
fram es of be s and brood, the performance of the queen, the stores of honey
and pollen, the pres nee of queen cells,
the strength of the honey flow, and the
amount of room available for expansion
of the brood nest, for storage, and for
ripening of n ectar. If h e is insp ecting
for be disease, the xamination will
r equire a long r time.
The b ek eeper must th en decide on
the steps n ecessary to put the colony
in a condition which will correspond
with his standard.

Fig. 5. Good w ind protection is necessary lor a bee yard.
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SwarmiHf! and Swarm eontrol
any other living organism,
ASa DOES
colony of bees passes through a
normal life cycle. Starting with infancy, represented by a newly cast
swarm or by a colony established with
package bees or a nucleus, the colony
passes through the youth period, represented by the build-up and rapid
growth of the colony through the
spring and early summer. Finally it
reaches maturity in the production of
a surplus of drones and virgins. As the
climax of the reproductive cycle it
gives forth offspring, the swarm or
swarms that are cast. Temporarily exhausted from the reproductive process
it has passed through, the colony then
starts the cycle again with a newly
mated queen.
Swarming is a natural phenomenon
in the life of bees, a type of reproduction by colonies. This ability to swarm
makes it possible for bees to maintain
their kind in the world. By swarming,
bees increase the number of colonies
already existing and replace those
which perished from adverse living
conditions. Because this swarming instinct is so closely connected with the
instinct of reproduction, it is very difficult to combat.

CAUSES OF SWARMING
Not all colonies swarm. However,
there are ci1·cumstances which, if
present in the hive, may be conducive
to swm·ming. When brood rearing becomes intensified with the start of
spring, more and more comb space is
occupied by the larvae; and with new
supplies of nectar and pollen coming,
a time may be reached when there will
be no more room jo1· the queen to lay
eggs and no space fo?· the workers to
deposit nectar. Consequently, there will
be many young nurse bees and a great
numbe1· of old idle bees present in the

hive. Such a situation is likely to
cause a congestion in the brood nest
and other places in the hive. As a result the hive is poorly ventilated. This
condition may be still further aggravated if the combs are improperly armnged or if there are poo1· combs in
the hive, thus increasing the population of drones. A full honey comb or a
very poor comb placed in the middle of
the brood nest may restrict the laying
activity of the queen to one part of the
hive, creating a congested condition in
this portion while there is still enough
room in other parts of the hive. If the
queen is old, the bees may try to supersede her and this supersedure tendency
may lead to swarming. Some colonies
have a greater tendency to swarm than
others under the same conditions, and
he1·edity plays an important role in this
tendency. Location of the hive may also
have something to do with swarming.
A hive placed in a site which is too
protected from the north and which
has a southern exposure will be excessively heated by direct sun rays. The
result is an increase in the tendency to
swarm. When short periods of cold,
cloudy, and miny weather alternate
with pe1·iods of several days of good
weathe1· the bees are likely to swarm
more, because during the cold spell
they will feel congested in the brood
nest. It has been shown that an overabttndance of young nu?'Se bees tends
to start swarm cells and, as a result,
swarming.

PRESWARMING SYMPTOMS
There may be some recognizable
symptoms in the colony that is preparing to swarm. Because of the
crowded condition in the hive, many
bees will be found clustering on the
outside, and there may be a lack of the
usual flight at the entrance. The supers
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may be packed with idle b es which
congregate even between the inner and
outer covers. The surest indication that
the colony is preparing to swarm is the
presence of swarm cells, which are usually built in large number s at the lower
dg s of the combs. If a beekeeper does
not remove these cells and does not try
to alleviat other disturbing conditions
in the hive, the colony will swarm.
Formerly swarms were expected by
a b eek eper and were used to increase
the number of colonies in his bee yard.
Now, however, the modern keekeeper
tries to minimize swarming in his
apiaries.
The swarming s ason in Minnesota
starts at about the end of the orchard
bloom. Of course, there are some devia'tions, but the majority of cases coincide with this p eriod. Ever y beekeep er
should know when h e can expect his
b ees to swarm. Timely swarm-preventing m easure make the difference between a good honey crop and a failure .
Observations at the Univ rsity apiaries
show that swarming colonies yielded
only 90 pounds of surplus, while an
average for the nonswarmers was 176
pounds.

on the development of the colony, the
hive bodies may be switched again,
because at that time ther will be
many empty cells in the lower body.
Such r ever sing may continue until
both stories are fully occupied by the
brood, the bees, and the stores. After
that the beekeeper may add another
supe1· a nd continue to r everse the hive
bodies weekly, always placing the
lower one on the top, until all the
stories are fully occupi d. It is also advisable to clip the wings of the queen
wh n she is found. This does not control swarming but may be h elpful to
the beekeeper, because a swarm without the queen will return to the hive.
The beekeeper in the m eantime should
find the que ns, destroy the queen cells
or apply other a ppropriate measures.
When the three-story brood nest is
compl t ly filled, the beek eeper may

SWARM PREVENTION
The work for swarm prevention
should be started early in the spring.
As a rul , Minnesota colonies are wint er ed in two-story hives. The developm ent of the colony in the spring starts
in the upper story, which may be filled
with the brood and bees, while th
lower story is almost empty. If the
colony is left as it is fo und, con gestion
may develop in the upper story and
swarming may result in spite of the
fact that there is plenty of room b elow .
Consequently, th e first step in swarm
prevention is to tmnspose the two hive
bodies, placing the low r on top and
the upper story und rneath, thus provid ing more room for the queen to xpand . A week or two later, d p ending

Fig. 6. Swarming should be eliminated.
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provide additional space by adding as requeening colonies in the spring and
additional
room
when
many supers as needed over a queen providing
excluded or directly over the brood needed.
nest. At the same time he should conDEMAREEING
tinue to switch the hive bodies of the
The most widely used method of
brood nest and to destroy the swarm
swarm control is Demareeing (procells as long as they are built.
The beekeeper may also exchange posed and practiced by G. W. Demathe locations of the strong and the weak ree). Because congestion of the brood
colonies. The older bees from the nest is one of the most important
strong colony will return to the old lo- factors in inducing swarming, the
cation and strengthen the weak colony. Demareeing method calls for sepamtAt the same time the strong colony, de- ing the queen from the brood. In other
prived of its field bees, will destroy the words the colony is reduced to the
swarm cells and stop preparation for status of a hived swarm.
To Demaree a colony, the beekeeper
swarming because the congestion in the
should proceed in the following manhive has been relieved.
To control swarming, the keeper may ner: Prepare two hive bodies with dry
divide the colony, taking one or two combs or foundations. Place one of
hive bodies with young bees, emerging them on an inverted cover, close to the
brood, and enough food, placing it on hive which is to be Demareed. Remove
a new stand, and introducing a new one frame from the middle. Find the
laying queen into the new colony. A queen and place her with the comb on
couple of supers should be added to the which she is found (be sure that there
colony on the original stand. Deprived are no queen cells on it) in the hive
of the brood and young bees, the old body on the inverted cover. Destroy
colony will be reduced almost to the all the queen cells in the colony. Re, state of a hived swarm, while the new move the brood nest frcm the bottom
: division, consisting mostly of young board and place the hive body with
: bees and having a new queen, will not the queen on the board, with a queen
excluder on top of it. Place another
[ attempt to swarm.
I Instead of establishing the new di- super with dry combs or foundation on
vision on a separte stand, the keeper the queen excluder. Place the original
1i can place it on the top of the original
brood nest on top and cover the colony.
colony above the inner cover in which A week later, destroy all the queen
the hole is closed with a screen, or a cells that the bees have built above the
bee escape is inserted from below. An queen excluder. After three weeks,
entrance should be provided toward the Demaree the colony again, placing the
1back of the hive using two strips of new brood nest (the lower story) on
shingles. The older bees will return to the top of the hive. A week later dethe front entrance and the division will stroy the queen cells in it. Remember
be in the same condition as if placed on the position of the hive body in the
a new stand. About two weeks after original brood nest which contains the
the acceptance of the queen in the up- largest amount of pollen. It will be
per brood nest, a queen excluder may needed as a second story (food chambe substituted for the inner cover and ber) in preparing the colony for
both colonies may be left working to- wintering.
gether until the main honey flow. Then
Often Dema1·eeing is combined with
they can be united or the upper colony queen rearing 01· with making an in· can be placed on a new stand. In many crease. In combining these procedures,
:apiaries, keepers control swarming by do not place both hive bodies of the

!

I
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brood nest over the queen excluder.
Instead, select one which has many
eggs, young larvae, and emerging
brood, and separate it from the rest of
the hive with a screened inner cover,
providing an entrance toward the back
of the hive. Such entrance can be provided by boring a 3,!,1-in. or l-in. hole
just below the hand hole or by placing
two strips of shingles on the sides of the
inner cover. The bees will then build
queen cells, and the emerged queen
will mate and start egg laying. Later,
at the second Demareeing, the lower
brood nest can be placed on top of the
upper nest. At that time a second
queen excluder may be inserted in
place of the inner cover, thus allowing
both parts of the hive to work as a
unit. Unite the top brood nest with the
lower one when the main honey flow
starts and additional room is needed. If
the keeper wants to increase the number of colonies, he may remove the top
brood nest and place it on a new bottom board.
Instead of letting the bees rear their
own queen, a queen cell from the best
colony may be given to them, thus introducing a new queen of a desired
type.
The disadvantage of DemaTeeing is
the necessity of returning to the apiary
a week later to destroy the queen cells
above the queen excluder and afterward to Demaree a second time.

A SWARMING CHECK
Also helpful in controlling swarming
may be an effort by the beekeeper to
1·ea1· queens fTom .the colonies that
show the least inclination to swaTm.
When a good honey flow starts before
the colony reaches its peak, the bees'
energies are at once given a free outlet
through the "storage instinct," and it
becomes much easier to check swarming. Most observant beekeepers have
noticed instances in which a colony
began preparations for swarming dur-

ing a peariod of dearth, and then tore
down all queen cells shortly after a
good honey flow started-without any
preventive measures being practiced.
For maximum honey production it is
important to have the colony "hit the
honey flow just right"; that is, to have
the colony still on the upward curve of
its natural expansion when the major
honey flow begins. This adds the stimulus of incoming nectar to the momentum of the unchecked colony growth,
and provides optimum conditions for
maximum honey production.

HOW TO HIVE A SWARM
If the swarm settles very low, place

a one-story hive, containing frames
with combs or foundation, with its
entrance close to the clustered bees.
Shake down the whole swarm in front
of the hive. The bees will st<\rt running
inside. Some of the bees may reassemble on the limb again, and you will
have to shake them down again. After
all the bees have entered the hive, remove the hive to a permanent location.
If the swarm settles high from the
ground, shake it into a bushel basket
and empty it in front of a prepared
hive. The keeper may also cut the
branch with the SV\;'arm and place it in
front of the entrance. Then the bees
may be induced to go inside by pushing some of them into the entrance.
The swarm may also be enclosed by a
sugar sack, shaken into it, and carried
any distance to the apiary for hiving.
The beekeeper has ample opportunity
to use his ingenuity in any case.
If the swarm settles too high, the
keeper should let it go, unless he can
get the bees down without risking a
fall.
When the keeper knows the colonY
from which the swarm issued, he maY
place the hive body with the swarm on
the old stand; and if the honey flow is
on, one or two supers may be added.
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The old colony can then be placed on
the new stand. It is better, however, to
destroy the queen cells in the parent
colony and place the brood on top of
the swarm, using the method described
for Demareeing.

Swarming-out
Bees may swarm from causes other
than those given above. When all of
them leave their hive, it is called
"swarming-out." There are various
causes for this. A newly hived swarm
may not like the new home for some
reason; the old colony may swarm-out
when there are no supplies left in the
hive in the spring ("hunger swarms");
or American foulbrood may be present
in the colony.

Ventilation
In the early spring the hive entrance
should be contracted to a width of only
an inch or two in order to conserve

25

heat for brood rearing and to prevent
robbing. As the colony becomes stronger and the weather warmer, the entrance should be enlarged until it is
open the full width of the hive. As
supers are added and the colony becomes populous, more ventilation is
needed to prevent the bees from loafing
and clustering over the front of the
hive. The additional ventilation may be
provided by raising the front of the
hive by means of a small block, thereby allowing the air to come in along
the sides of the bottom board, or by
staggering the supers (slipping the
first one slightly forward, the second
one back, the third one forward, etc.)
to allow currents of air to pass through
the hive. The same results may be obtained by placing narrow strips of
shingles on the side walls of the hive
bodies, thus providing as many entrances as desired. During a dearth of
nectar this should not be done because
it will encourage the tendency to rob.
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Jloney Production
before the honey flow
SHORTLY
starts or when it is just beginning,
the beekeeper should inspect his
colonies for the presence of disease.
This should be done in order to eliminate the possibility of contaminating
additional supers and thus causing
larger losses in equipment.
Supers should be added liberally,
especially at the beginning of the basswood or heavy sweet clover flow. The
bees need room to deposit a little of
their loads in each cell in order to
present a larger surface for evaporation of water from the nectar. The
keeper should place at least two fulldepth supers on a strong colony at that
time, especially if he visits his apiary
only once a week. At least one extra
super should be added to all colonies,
except the weak ones.
Bees sometimes hesitate to go up into
supers, particularly if they are filled
with frames of foundation instead of
drawn combs. This hesitancy may be
overcome by exchanging a few of the
super frames with frames containing
some honey and brood. In the case of
comb-honey production, or when using
an extracting frame of a different
depth from the brood frame, the keeper
may place a few bait combs partially
filled with honey in the super to attract
the bees. Scratching the surface of such
combs to expose liquid honey makes
them even more attractive to the bees.
The second super is frequently
placed below the first, and the third
below the second, to induce the bees
to occupy them more readily; but this
entails much heavy lifting and extra
time. More and more beekeepers are
using the system known as top supering, in which each successive super is
placed on top of the last one. This system, however, is not so applicable to
comb-honey production, in which the
supers containing the earliest-gathered

honey are usually kept on top in order
to prevent the cappings from becoming
travel stained.
The main honey flow in most of
Minnesota begins sometime in July.
Fig. 7 presents the analysis of the
records kept at the University apiaries
during 1936-1945.
These apiaries are located at University Farm, St. Paul, and at the University Fruit Breeding Farm near
Excelsior. This analysis deals only
with the interrelation of the blooming
of the most important honey plants,
scale colony records, and swarming.
Fig. 7 shows that there were several
seasonal peaks in the honey flow, as
shown by the weekly gains of the scale
colonies. More thorough examination of
the chart will reveal that the first gain
in weight during the second half of
May coincides with the start of the
apple bloom. This gain is followed by a
period of loss of weight. This loss
period is most important because at
that time the bees require ample stores
of both honey and pollen in order to
attain optimal development for the
main honey flow. When the orchard
flow does not materialize, as has happened in some years, the colony rapidly
depletes its stores and may starve, or
its brood-rearing activities may be
severely curtailed, thus endangering
the honey crop.
The second increase in the weight of
the colonies coincides with the blooming of raspberries, and the third-the
greatest one-occurs during the basswood bloom. The weight of the hives
increases slightly during the gap between the end of the raspberry bloom
and the start of the basswood bloom.
At that time, however, the sweet clovers and the white Dutch clover are far
enough advanced to supply the bees
an adequate income. Basswood does
not always yield well, but when it
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Fig. 7. Analysis of records on blooming of honey plants, weekly gains in weight of scale colonies,
and swarming kept at the University apiaries during 1936-1945.
Beginning with the early spring, the day at which various nectar-producing plants started blooming
was noted. Weekly changes in weight of scale colonies were recorded, and the time when
first swarm queen cells appeared in the colonies was carefully noted. The scale
colony records, kept at daily or weekly intervals, give data
about the honey flows, which is important
information for a beekeeper.
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yields it really "pours in," and weekly
gains of 90 to 100 pounds can be expected at that time.
After the basswood flow is over there
is very often a considerable drop in the
nectar flow-in some years to less than
10 pounds a week. At one time there
was an actual loss of two pounds during the second half of July. If the
weather conditions are favorable, however, the gains may be expected to continue into August with an increase
toward the end of the month as a result of the increased blooming of
goldenrod and asters, and the second
bloom of sweet clover. By the first
week in September the honey flow is
practically over.
The beekeeper should be aware of
the fact that during the month of May
and the first half of June there may be
no gain at all in the weight of the
colonies, but the bees may be active
and utilizing the stores they have in
the hive. The surplus from the August
flow is also problematical and in many
instances does not materialize at all. If
he keeps this in mind, the beekeeper
will make it a point, when taking off
the honey crop in July, to leave enough
stores on each colony to provide not
only for the rest of the season but also
for the winter and the early spring
stores. If he doesn't, he takes the chance
of having to feed sugar to his colonies
both in the fall and in the spring.
When the average gains of the scale
colonies are computed for half-monthly

periods (see table 1), it is evident that
most of our surplus (82-88 per cent)
comes during the period from June 15
to July 30.

METHODS OF
REMOVING HONEY
Surplus honey can be removed during or at the end of the honey flow.
The beginner will find it best to leave
all surplus honey on his colonies until
September and then to remove the
surplus, leaving enough stores for
wintering.
The simplest method of removing
honey is to brush the bees off as the
combs are taken out of the hives. Tallstemmed weeds, used as a brush, are
best for this purpose, since they do
not anger the bees as a brush does.
This method should be used only
when there is a honey flow, or robbing
may be started. Many beekeepers use
the inner cover in which the hole is
closed by a bee escape, inserting the
cover below the super which is to be
removed. This super should not contain
either queen or brood, because if it
does 'the beCIS won't go down. The
supers above the bee escape must be
beetight, because if not the honey may
be robbed out. Commercial beekeepers
use the carbolic acid method to remove
the honey. It works very satisfactorily,
but care should be taken not to spill or
smear the acid over the frames, thus
tainting the honey.

Table 1. Colony Gains by Half-monthly periods. Averages 1936-1945

Istl/z
lbs.

June
2nd 1/z
Ibs.

1st 1/z
Ibs.

July
2nd 1/z
lbs.

August
1st Ifz
2nd Vz
lbs.

lbs.

September
1st 1/2
Ibs.

Total

Gain
(6/15-7 /30)

Ibs.

lbs.

%of
total

University Fruit Breeding Farm

10

33

78

47

32

74

47

10

0

179

158

08

185

153

82

University Farm

-7

14

15

3
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CARE OF HONEY CROP

before being put into final containers.

It is important that the honey be
well ripened before it is removed from
the hive. It is also desirable that almost every cell of comb honey be filled
and capped and that at most only a few
cells next to the outside edges remain
uncapped. If honey is to be extracted,
a larger number of cells may still be
uncapped when the honey is removed,
but the greater the proportion of
capped honey the higher the quality of
the product will be. Even in the case of
extracted honey, at least three-fourths
of the cells on both sides of the comb
should be capped. If the humidity is
high, even more cells should be capped,
or the honey's moisture content will be
too high and the honey will be too thin
and more liable to ferment.
The preparation of the honey for
market depends on the form in which
it is to be marketed and the plan to be
followed in selling. It is of fundamental importance that all utensils,
containers, and other items coming in
contact with the honey be kept clean
during the operation. The honey house
should be kept as neat and sanitary as
a modern creamery, cannery, or any
other place where food products are
prepared.
Liquid honey should be strained
through a double layer of cheesecloth
to remove all foreign materials and
particles of wax. It should remain in a
settling tank until it is perfectly clear

If the producer wants to keep the honey

in a liquid condition as long as possible,
it may be heated to 160° F: for a few
minutes to kill any yeasts that may be
present and to liquefy any crystals.
The temperature should then be
lowered rapidly in order not to darken
the color nor impair the flavor, because
the delicate aromas are easily driven
off by heat. Care should be taken not
to heat any portion of the honey much
above 160° F.
In general, it is well to avoid the use
of heat as much as possible. Where
necessary, as in liquefying crystallized
honey or in clarifying or sterilizing to
prevent or stop fermentation, the container with honey should be placed in
a double bottom boiler. Or it may rest
on a couple of wooden sticks to assure
circulation of the hot water around
the bottom and to avoid scorching of
the lower layer of honey by the direct
heat from the flame. The lid of the
container should be loosened to allow
for expansion. The water level should
be about half an inch below the top of
the honey container.
Not only should the honey itself be
put into perfect condition before marketing but the containers, whether of
glass or tin, should be clean and neat
with attractive labels. The retail package must be one that appeals to the
eye in order to compete successfully
with other food products.
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la/1 a11d Winter );iaHagemeHt
AUGUST is a good time for checking
up on the quality of queens and
for requeening. A good queen in the
hive at all times is a necessary condition for successful beekeeping. A poor
queen in August or early September
means poor wintering, because the
only bees which contribute to a successful wintering are those that have
been reared from the eggs laid in
August and early September. A young
vigorous queen is also more likely to
weather the winter. For a successful
wintering, however, the colony also
needs sufficient stores of pollen and
honey. The beekeeper should remember that pollen is as important as
honey. He should be careful not to remove pollen combs before wintering.
During the last week in August or
the first week in September the colonies
should be inspected for disease. At the
same time the winter brood nest should
be separated from the rest of the hive
by a queen excluder, but it is better
not to rearrange the brood nest unless
it is absolutely necessary. In arranging
the brood nest, the combs with brood
should be placed in the lower hive
body, and if any are left they should
be placed to one side in the second hive
body. The rest of the space should be
filled with full combs containing honey
and pollen. If the combs with brood are
placed in the middle, the bees in the
cluster may start moving toward one
side of the hive and die of starvation,
while the other side is filled with
honey.
Such a rearrangement takes some
time, and a beginner should do it while
there is still nectar coming in, to minimize the possibility of robbing. The
best method is simply to add a full
super on top of those hives which have
5-6 frames of brood in the second story,
instead of trying to change the brood
nest.

All the surplus honey should be removed even if it is not capped. The
beginner will be most successful if he
uses bee escapes in removing the honey
at this time. Brushing the bees off the
combs may start robbing. One must
also be careful not to spill any honey
around in the apiary or leave combs
outside where the bees can discover
them. The beginner should avoid the
carbolic acid method.
A colony going into the winter must
have at least 60 (preferably 80-90)
pounds of honey and from four to six
frames of pollen to carry them through
until the nectar supply is sufficient in
the spring. If necessary, the keeper
should feed the bees in the first half of
September to give them enough time to
store and ripen the sugar solution. This
solution should be prepared by
thoroughly dissolving two parts of
sugar in one part of hot water by
volume. To be ready for winter a twostory standard hive should weigh
125-135 pounds.
At the time of removal of the honey,
the hive entrances should be contracted
to minimize the possibility of robbing.
The keeper should also provide upper
or middle entrances not more than two
or three inches wide. These will facilitate the removal of moisture from the
hives and at the same time prevent
suffocation of the bees if the lower
entrance becomes clogged with ice or
dead bees during the winter. If there
are top or middle entrances, the lower
entrance may be closed completely, or
the keeper may leave a small hole allowing several bees to pass through. If
an entrance cleat is used, the smallest
incision should be placed toward the
wall of the hive. This incision should
not be placed toward the bottom board
or it might be clogged very quicklY
with dead bees.
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WINTERING
The honeybees do not hibernate, but
rather they "winter," or pass the winter
huddled in a cluster. Inside this cluster
the bees are active, responding quickly
to any disturbance by coming out of
the cluster and eventually out of the
hive. The bees begin to form a cluster
when the temperature in the hive falls
to about 57° F. As the temperature
goes down, the cluster becomes more
compact and the bees on the outside of
1t form a shell an inch or two in thickness. The bees consume honey and
generate heat, so the bees inside the
cluster as well as those outside are
kept from freezing. The temperature
inside the cluster may be as high as
93° F., while an inch from the outer
shell the temperature may be well
below freezing. As long as there is
honey available, a strong colony will
as a rule withstand low temperatures.
Communication ·between the interframeal spaces is maintained through
the "connective cluster," a part of the
main cluster which protrudes over the
frames. This connective cluster is very
important because most of the active
ventilation is done through it. The bees
come out when disturbed or they overflow from one alley to another when
moving to the next interframeal space.
If a part of the main cluster loses its
contact through the connective cluster
and this contact is not reestablished,
the bees may die. This may happen
during a prolonged cold spell. The position of the connective cluster changes
during the winter depending on the
position of the main cluster. Therefore,
the beekeeper should never break the
continuity o£ the bee space in his hives
during the winter by placing the insulation directly over the top bars. If
he does, he diminishes the chances of
his bees for a successful wintering.
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Outside Wintering
The majority of colonies in Minnesota are wintered out-of-doors. For
good outside wintering the most important factor is a location well protected from cold prevailing winds. It is
also good practice to have some porous
protection on the top of the hive, such
as one-inch insulite board, planer
shavings, or leaves placed over the
inner cover. The bee escape hole may
be open or covered with a piece of
burlap, depending on the type of insulation used.
The colonies may be wrapped in two
layers of building paper or light tar
paper. The keeper should avoid using
heavy tar or asphalt paper, because it
does not allow the moisture to go
through. It is not necessary to nail
laths along the lower edges of the
wrapping paper. One lath along the
overlapping edges of the paper on the
side of the hive is sufficient. After folding the paper over the upper insulation, a paper cover should be placed on
top of it, folded over the sides, and tied
around with a string. The original
outer hive cover should be placed
loosely on the top of the paper cover
and weighted with a brick. A hole over
the contracted entrance should be cut
in the wrappings and protected by two
small laths nailed above and below the
entrance so that the bees will not chew
the paper.
Before wrapping the colonies with
building paper, the keeper may protect
the sides of the hive with corrugated
paper, balsam wool, insulite boards, or
any other insulating material. In every
case, however, the entrance should be
opened and protected with two small
laths or a lath in which is bored a hole
of the same dimension as the top entrance. With good care the wrapping
and insulating materials can be used
for a number of years.
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Cellar Wintering
Some beekeepers winter their colo-

nies in well-insulated basements or
cellars. Either place should be large
enough to allow about 15 cubic feet for
each colony. It should be dark, fairly
dry, as free as possible from noise or
any source of disturbance, and provided with some ventilation. The insulation should be sufficient to keep the
temperature fairly constant at about
38° to 42° F. There is more danger
from temperatures above this range
than from those below it, because the
higher temperatures cause the bees to
become more active and restless, to
consume more stores, to use up more
energy, to become susceptible to dysentery, and to come through the winter
in a generally weakened condition.
The bees should be placed in the
cellar as soon as possible after the last
good flight weather has passed. They
should be taken out of the cellar about
the time the willows and soft maples
bloom. In the latitude of St. Paul this
is in early November and early April.
When the hives are taken into the
cellar, the entrance blocks should be

removed, leaving the full depth entrance entirely free. These blocks
should be replaced when the hives are
put out on their summer locations. The
bees should be taken out in the evening
of a cool cloudy day. If they are
brought out in the middle of a bright
warm day, there may be much drifting.
If a beekeeper does not plan to
winter his colonies, he may kill them
in the fall. In this case the queen
should be removed from the hive three
weeks before killing to allow all brood
to emerge and leave the combs clean
for installing packages in the spring.
The beekeeper should not kill his
best colonies, because they can be used
for queen rearing, thus improving the
total return from his apiaries.
Both cellar and outside wintering
are successfully practiced by Minnesota
beekeepers in all parts of the state.
There are advantages and disadvantages to both types, and factors of locality and management govern the
choice. In every case, however, one of
the most important factors is the condition of the colony, which is a result of
management long before winter comes
on.
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16ee iJiseases and 8uemies
OF BEES may be divided
DISEASES
into two classes, according to
whether they affect adult bees or the
brood.

ADULT DISEASES
Dysentery
Bees affected with dysentery have
their recta greatly distended with
watery contents and are forced to void
their feces in or near the hive instead
of in flight as they do normally. Too
high a water content in the winter food,
poor-quality stores, and a poor protection may bring about this condition. In
a great majority of cases it is associated with Nosema infections.

Isle of Wight
The Isle of Wight or Acarine disease
is caused by a tiny mite which gets
into the thoracic trachea of the adult
bee. Fortunately this disease does not
exist in this country or in Canada, and
we have a quarantine law forbidding
the importation of bees from any other
country.

Paralysis
Paralysis is caused by a virus. The
affected bees become weak, sluggish,
hairless, and shiny, and have trembling
movements of the body and wings.
They usually crawl or are carried out
of the hive by the other bees and then
die. Requeening sometimes helps to
improve the condition.

Nosema
Nosema is caused by a one-celled
animal parasite, Nosema apis, which
multiplies in the lining of the digestive

tract. Bees affected by this disease have
a tendency to crawl about outside the
hive and are unable to fly. Their abdomens are often swollen and appear
shiny or greasy. Nosema is most evident in early spring and disappears
with warm weather. There are many
indications that it causes a considerable
loss of colonies in the spring in Minnesota.

Septicemia
Septicemia is a bacterial disease affecting the blood of the adult bee. Sick
bees resemble bees that are chilled.
They crawl out of the hive or are
carried out by other bees. Dead bees
decay rapidly and their bodies, legs,
wings, and antennae fall apart at the
joints and have a characteristic putrid
odor. This disease is not common in
Minnesota

Spray Poisoning
Although the state law, under
penalty, prohibits spraying fruit trees
with insecticides during the period of
blooming, a crop of dandelions is
sometimes in bloom under trees being
sprayed. The bees will die if they collect nectar from these sprayed flowers.
Pollen collectors bring the pollen to
the hive, and as a result many nurse
bees are poisoned. The affected bees
crawl out of the hive and die, forming
a fan-like carpet of bees in front of
the entrance and weakening the
colonies considerably.
The beekeeper should inform neighboring orchardists of the law, the effect of spraying on bees, and the
eventual diminishing return from the
orchard resulting from the lack of pollination.
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BROOD DISEASES
Of the four brood diseases of bees
which are present in this country, (sacbrood, European foulbrood, para foulbrood, and American foulbrood) three
occur in Minn sota. Only the American
fo ulbrood, however, is serious enough
to be of gr at economic importance.

Sacbrood
Sacbrood, caused by a filterable
virus, is widespr ad but seldom causes
serious loss . Th affected larva dies
after it has become full grown and
usually after the cell is capped. The
skin becomes tough and the body contents becom watery. A brown scale is
formed when the larva dies. D ad
larvae usually lie fully ext nded on
the floor of the cells, sh owing their
dark brown heads through the openings in the cappings. There is no
characteristic odor associat d with this
dis as . Th dead larva or the scale
formed from it may easily b e r emoved
with a match or toothpick. A good
colony u sually cleans out all such

scales and dead larvae and the disease
disappears. If not, the colony should
b e strengthen ed with bees and emerging brood from a h ealthy hive, and
then requeened.

European Foulbrood
European foulbrood is caused by
Bacillus pluton. The larva dies w h en it
is quite small and is still curled up on
the bottom of the cell. It turns a
grayish-y ellow and gives off a slightly
sour odor. The larva and the scale
formed from it may b e r emoved easily.
This diseas is not common in Minnesota and seldom causes serious loss. If
it per sists, the colony should b e reque n ed with a yo ung queen of
Italian, Carniolan, or Caucasian stock.

American Foulbrood
American fo ulbrood is a disease
which attacks th honey bee larva. It is
the most serious disease with which
b eek e pers in this country have to cont end. It is caus d by a germ known as
Bacillus la1·vae. This g rm forms r esist-

Fig. 8. Sacbrood. The head end of the dead larvae points up toward the top wall in cells from
which the adult bees have removed a part or all of the cappings.
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an t spores which may contaminate the
food that is fed to h ealthy larvae. In
the stomach of the larvae the spores
germinate into rod-shap d vegetative
forms and begin to multiply rapidly. It
causes death of the larva or pupa,
generally after the cell has been
capp d.
The dead larva or pupa turns chocolate brown and lies lengthwise along
the lower cell wall. The cell cappings
become sunken a nd discolored, and
many of them are punctured, giving
the comb a characteristic appearance.
When a cell is opened, it may disclose
th shrunken pupa in the lower portion with its ext ended tongue sticking
to the top wall. If a match or toothpick
is inserted into the decayed body, the
sticky, glue-like contents will cling to
it and w ill rope or string out when the
stick is withdraw n . The body gives off
a charact eristic disagreeable odor
which compares with the odor of
burn d glue. As th e decayed mass
dries, it shrinks into a small, darkbrown scale which sticks to the bottom
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wall of the cell so tightly that it cannot
be r emoved without tearing away part
of the wall. In inspecting for disease,
the combs should be h eld at an a ngle
so that the light shines down to th
bottom of the cells.
American foulbrood is spread by in fected food. Th most dang rous source
is contaminated bee quipment a nd
honey from a badly-dis as d colony.
This disease is probably the gr ates t
hazard that beek epers have to face. It
h as caused losses in this country
amounting to millions of dollars a nd
has put thousands of beekeepers out of
business. It is su ch a threat to the
succ ss of any beekeeping undertaking
that no one should think of going into
b keeping w ithout making himself
th oroughly familiar with it and with
the problems of its control.

How to Control American Foulbrood
Most states have laws and r gulations for the control and e r adication
of this diseas . It is the duty of a state
bee inspector to administer thes laws.

Fig. 9. American fou!brood . The "ropy'' brownish remains are stretched out on the e nd of a
toothpick which was pushe d through the punctured capping and the n pulle: d out slowly
for about an inch. This ropiness is the best practical test for American foulbrood.
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However, no state has sufficient funds
to inspect all its colonies. Each beekeeper must learn to be his own inspector. He should know how to avoid
doing anything that would expose his
bees to the disease and what steps to
take if any of his colonies should become infected. The following suggestions are offered as guides.
1. Never buy bees in hives unless
they are healthy, and never use borrowed equipment unless you know it is
free from disease.
2. When starting with new bees try
to determine whether there is any
source of infection, either diseased bees
or unused or discarded bee equipment,
within bee flight of your location. Bees
will fly several miles, and old combs
may harbor the disease for many years.
3. Use queens bred for resistance to
American foulbrood.
4. Never feed honey to bees unless
you know it was produced in diseasefree colonies.
5. Inspect your colonies regularly,
and acquire the habit of examining
brood combs critically whenever you
work with your colonies.
6. Learn the distinguishing characteristics of the three brood diseases
found in Minnesota, and learn to distinguish diseased brood from brood
that may have died from starvation,
chilling, or arsenical poisoning.
7. If in doubt, send a sample of the
dead brood to the State Entomologist,
University Farm, St. Paul, or call your
local deputy bee inspector.
8. If you have reason to think there
may be some infection in your colonies
which has not yet developed to a point
where it can be detected, do not transfer combs from one colony to another
in feeding, equalizing, or making increase. Be particularly careful to
guard against robbing. Do not expose
any honey or used equipment.
9. If a case of American foulbrood
appears in your yard, dispose of the

diseased colony, even though only a few
affected cells are found. Watch carefully other colonies near the location
of the diseased colony because drifting
bees may have carried the infection to
them. Dispose of diseased colonies in
accordance with the instructions given
below, which are sent out by the State
Entomologist to all deputy inspectors.
In the State of Minnesota sulfathiazole is not recommended for the control of American foulbrood. This drug
is the most promising medicant that has
appeared for this purpose-all visible
evidence of disease often disappears in
a treated colony for a time. However,
authorities do not know the mode of
action of the drug in reducing disease
in a colony. Sulfathiazole is not a disinfectant and cannot possibly destroy the
spores that are hidden away in the hive
where they may remain dormant and
potentially dangerous for a number of
years. Carelessness can well result in
contaminating an entire apiary where
relatively little disease existed before.
This disease could be effectively controlled by burning.
Therefore, if it is used at all, sulfathiazole should be fed only as a preventive in the spring until the final
recommendations are made by the
State Entomologist. Destroy any colony
in which American foulbrood appears
after it has been fed this drug. ,

Eradication of American Foulbrood
When bees are found to be infected
with American foulbrood, immediate
action is necessary. The safest and leas\
expensive way to stamp out the disease
is to burn the infected colony. The following method is recommended by th~
U. S. Department of Agriculture and
by all of the states where inspection is
rigidly carried on.
A. Kill the bees of the diseased colony:
1. Leave the colony undisturbed for
at least one-half hour just before the
bees are killed. This permits the re-
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turn of bees which were disturbed in
the inspection of the colony. Spread a
tablespoon of calcium cyanide dust on
a sheet of stiff paper or cardboard and
slide it in the entrance of the hive.
Leave the entrance open a few minutes
to allow field bees to return. The
hydrocyanic gas given off by the dust
is one of the deadliest poisons known,
and great care should be taken in
handling it. It should be kept under
lock and key with the container
tightly closed to avoid escape of the
gas. Never leave a can in the car with
the lid off.
2. In cases of emergency when calcium cyanide is not available, use gasoline in killing the colony. However, it is
a poor substitute. When all bees are in
the hive, close the entrance and make
the hive beetight. Lift the hive cover
gently without disturbing the bees and
pour a pint or more of gasoline over
the tops of the frames. Close the hive
again before any bees escape. The
usual precautions against fire must, of
course, be taken.
B. Bum an the bees and combs immediateLy.
1. Before the bees are killed select a
place not likely to be plowed or disturbed, and dig a pit 18 inches deep
and large enough to hold all the materials to be burned.
2. Carry the hives containing the
dead bees close to the pit intact and
place them on paper or burlap to catch
any bits of comb and dead bees that
drop. These dead bees should also be
thrown into the pit and burned.
3. Kindle a fire, making it as hot as
possible, and use several strong cross
planks of wood or metal to support the
combs and to allow plently of draft
underneath. Feed the bees and combs
to the fire as fast as possible.
4. When everything is completely
burned, rake all scraps and dead bees
into the pit and fill the pit in with
dirt.
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C. Disinfect the empty hives.
1. Sprinkle the inside surfaces of the
hives with kerosene. The bodies need
not be scraped .. Stack them, with rabbits downward, seven or eight high in
the form of a chimney, allow for ventilation, and place a little fuel at the
bottom. Ignite the fuel. As soon as- the
inner surfaces are scorched, cover the
stack with a board to smother the
fire. Wash the outside and edges of
the bodies with soap and water. A blow
torch is useful in scorching the covers
and bottoms and may also be used for
the hive bodies. Or,
2. Thoroughly scrape the hive bodies,
bottoms, and covers. Catch all scrapings
on paper and burn. Immerse the hives
in lye solution (10 gallons of water per
pound of lye) and boil for 30 minutes.

BEE ENEMIES
LaTvae of wax moth destroy combs
by devouring them completely. Only
strong colonies should be kept in the
bee yard, and surplus combs should
be inspected weekly to establish the
presence of this pest. Fumigation can
be accomplished by using paradichlorbenzene, methyl bromide, tear gas,
cyano gas, or sulfur.
Mice do a great damage in stored
combs or in colonies during the winter,
so stored combs should be kept in
mouse-proof buildings. The entrances
of the outside colonies should be contracted in the first part of September
or wire screen guards (%-in. wide)
should be nailed over the entrances.
Skunks sometimes disturb colonies
and eat bees. Sprinkling the skunks'
passages with powdered lye will usually drive them away. If not, they
should be trapped or killed.
Bea1·s cause considerable damage to
bees in northern Minnesota. Electrified
fences can be used to check them, or
they can be killed when attempting to
pillage an apiary.

£ega! J(equirements for tlte
Keeping of 16ees
l. Every beekeeper must register · his colonies with the

State Entomologist.
2. The State Entomologist and his deputies have the right
to inspect any colonies they find, impose quarantines
upon them, and burn infected colonies.
3. Bees may be kept only in movable frame hives.
4. Laws forbid the exposing of any contaminated material
in a place where bees may have access to it.
5. Also forbidden is any transportation of bees or equipment without a certificate of inspection and a permit for
moving issued by the State Entomologist.
6. It is unlawful to spray or dust fruit trees that are in
full bloom.
7. Honey houses must be kept in a sanitary condition.
8. Severe penalties are provided for violation of the Minnesota bee law.
For detailed information write to the office of the State
Entomologist, University Farm, St. I, Minnesota.
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