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,Cepal J<equirements fur l!eel<eepinp 
1. Every beekeeper must register his colonies with the state 

entomologist. 
2. The state entomologist and his deputies have the right to 

inspect any colonies, 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. Any transportation of bees or equipment without a certi­

ficate of inspection and a permit for moving issued by the 
state entomologist is also forbidden. 

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. Penalties are provided for violation of the Minnesota bee 

law. 

For detailed information write to the office of the State Ento­
mclogist, 670 State Office Building, St. Paul 1, Minnesota. 



Beekeeping in Minnesota 
Directions for Colony Management Through the Year 

M. H. Haydakt 

BEES HAVE BEEN KEPT IN MINNESOTA for nearly a century. 
But, beekeeping only recently developed into an industry that forms 
a definite phase of the state's agriculture. It is a minor industry. 
Nevertheless, because of its relation to other agricultural phases, it 
is more important than indicated by the annual honey and wax crop. 

With its 270,000 bee colonies and a 
yearly honey production of 20 to 29 
million pounds, Minnesota has ranked 
first or second in U.S. honey production 
for several years. The value of honeybees 
to man, however, is judged not only by 
their honey crop but also by their value 
in pollinating various agricultural plants 
such as clovers, fruit trees, berries, cu­
cumbers, and melons. 

Honeybees are more dependable for 
pollinating cultivated plants than any 
other insects because: 

1. They are the most abundant polli­
nating insects in the spring. 

2. They can be transported easily to 
places where they are needed. 

3. They are "flower steady" -visit 
only one kind of flower on each trip. 

4. They have the storage instinct­
bring more nectar and pollen than they 
immediately need. 

5. They gather pollen because it is 
their food. 

6. Their bodies are covered with 
branched hairs that help transfer pollen 
from one plant to another. 

7. They can be trained to visit cer­
tain crops in preference to others. 

Observations show that between 8.'5 
and 90 percent of all insects pollinatin~ 
our agricultural crops are honeybees. 
Thus, honeybees probably are respon­
sible for at least 75 percent of all returns 
from agricultural crops requiring insect 
pollination. The value of bees as polli­
nators is 20 to 2.5 times greater than 
their value as producers of honey and 
wax. 

Honeybees also contribute to soil con­
servation and enrichment in pastures and 
erosion areas. They assure the continuing 
growth of soil-enriching and soil-holding 
legumes through self-seeding. The effec­
tive pollination of plants used in soil 
conservation produces seeds, fruits, and 
berries that provide food for many help­
ful birds and animals. In all, it is difficult 
to estimate in dollars the great value 
of honeybees to man. 

General Considerations 

Honeybees can be kept anywhere in 
Minnesota. However, some places are 
more profitable than others because of 

1 M. H. Haydak is an associate professor, Department of Entomology and Economic Zoology, Uni­
versity of Minnesota. 
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Fig. I. Bees are even more valuable as pollinators than as producers of honey. 

the difference in abundance of plants 
producing nectar and pollen. Pollen is 
v ry important to the growth of bee 
colonies . It supplies the proteins, fatty 
substances, minerals, and vitamins nec­
essary for the proper development of 
young bees and for the growth of larvae. 

The general climatic conditions, as 
well as daily weather changes, also play 
an important role in the bee industry. 
These conditions affect both the activi­
ties of bees and the secretion of n ctar 
from plants . 

Nevertheless, a good locality in itself 
doesn 't guarantee success in beekeeping. 
P rhaps in no other line of agriculture 
does success depend so much on doing 
the right thing at exactly the right time. 
Before keeping bees, you should become 
thoroughly familiar with their life and 
management. Read books and bulletins 
on beek eping; attend beekeepers' meet-
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ings, lectures, and short comses given 
at the University of Minnesota; or enroll 
in a University correspondence course 
in beekeeping. 

Selecting a Place 

If bees are to be kept in town, consult 
your neighbors about your decision . 
Otherwise, the hive may cause many 
misunderstandings that can easily be 
avoided if neighbors are interested in the 
ventme beforehand. 

'When establishing an apiary away 
from home, the selection of a proper 
location is important. Pay particular at­
tention to the presence of nectar- and 
pollen-producing plants . Willows, ma­
ples, elms, and dandelions are sources 
of pollen and nectar for the early spring 
build-up of colonies. Fruit b·ees, orna­
mental bushes (honeysuckle, caragana, 



privet, etc.), black locust, and raspberry 
are valuable during further development. 
In Minnesota the main sources of honey 
are white and alsike clovers, sweet­
clover, alfalfa, and basswood. In some 
localities alfalfa, fireweecl, mustard, as­
ters, and goldenrod provide a surplus. 

There should be a good windbreak 
on the northern and northwestern sides 
of the bee yard. Some water source 
should also be located close to the api­
ary. A slight slope toward the south or 
southeast is advantageous. 

Hive stands are not necessary. Al­
though they somewhat prolong the life 
of the bottom boards, the work without 
them is more convenient. If desired, 
place the hives on short pieces of 2 by 
4 planks. 

The apiary should be on firm ground 
and close to good roads. However, keep 
it away from heavy traffic in order to 
protect passers-by from being stung by 
bees. If possible, locate the apiary so it 
can be seen from a house in order to 
prevent theft. 

Shading hives is not important in 
Minnesota. But, apiaries in the southem 
portion of the state may need some 

shade during the hottest hours of the 
day. 

Keeping Records 

The beginner should keep individual 
records of each colony. Note the queen's 
age, character of the bees, general colony 
condition, swarming signs, changes m~1cle 
in the colony, and results of each change. 
If possible, keep at least one colony on 
scales and make a daily or weekly rec­
ord of weight. In this way, you can learn 
when the honey flows start and stop. 

If elates of all activities are kept, such 
records can be correlated with the 
blooming of various plants. Therefore, 
record the elates of the beginning and 
end of the blooming period of various 
nectar- and pollen-producing plants. Also 
record changes in weather and their 
influence on bee activities, as well as 
any other pertinent observations. 

Keep your record book up to date. It 
is of value only when studied year after 
year. This will clearly show what errors 
you made and help you plan future 
activities intelligently. 

StartiHf! Witlt 16ees 
Unless you have a special reason for 

doing otherwise, start beekeeping only 
in the spring ol' early summer. 

You may start with bees in several 
ways: 

1. Hive stray swarms caught during 
the spring and early summer. 

2. Take bees from bee trees. 
3. Buy full colonies or nuclei from 

a nearby beekeeper. 
4. Purchase package bees or nuclei 

from beekeepers in the South who rear 
queens and produce bees for shipment. 
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The first two means of obtaining bees 
depend upon favorable opportunities. 
Thus, the latter two methods are usually 
followed and will be discussed more 
fully. 

Buying Full Colonies 

ADVANTAGES 
When buying established colonies 

from a dependable source, you can ob-



tain valuable firsthand information on 
the proper care of bees from the former 
owner. Furthermore the hives are al­
ready assembled and the colonies organ­
ized. As the need arises, you can get 
more information on management and 
purchase additional equipment and sup­
plies. Obviously, buy a colony only from 
a reliable beekeeper who knows the bees 
and their management. 

DISADVANTAGES 

When bees are bought in full colonies 
the hives may be old, of different sizes 
and types, and the parts may not be 
interchangeable. The combs may not be 
good worker combs built from full sheets 
of foundation. 

The queen also may be old or from 
a poor strain of bees. And, the bees may 
be unusually cross or have other unde­
sirable qualities. The colonies may be 
weak or lack sufficient stores. 

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 you know what makes a 
good colony. Demand an inspection cer­
tificate from the state apiary inspector 
showing that the colony is free from any 
bee disease. To protect the buyer, Min­
nesota and most states forbid anyone to 
sell bees in hives or used bee equip­
ment without such a certificate. If you 
have any doubt as to whether a certified 
colony is affected, write before buying 
to the State Entomologist, State Office 
Building, St. Paul 1, Minnesota. Present 
all the facts about the proposed pur­
chase. 

Before moving the colony to a new 
place you must obtain a permit from the 
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state apiary inspector for moving bees. 
Before moving, fasten the hive bodies 
together by staples or nailed laths. 
Screen entrances the night before. If 
moving is done during very hot weather, 
nail a screen on top leaving enough clus­
tering space for the bees. 

Move the colonies at least 3 to 4 miles 
away. Otherwise the field bees will re­
turn to the old location and be lost. After 
about 2 weeks the colony may be 
brought to a closer place. 

Buying Package Bees 
or Nuclei 

Package bees are bees removed from 
their combs and hives and transported 
in a screened cage. The package is 
marked as 2 pound, 3 pound, or 5 
pound, according to the net weight of 
the bees contained. 

The number of worker bees in a 
pound depends on the size of the bees 
and the amount of feed they contain 
when weighed. Usually the workers 
number from 3,.500 to 4,000. 

A commercial package should contain 
one young, mated queen. Workers 
should be as young as possible. No 
drones should be included. The better 
shippers screen out drones when pre­
paring their shipment. But, a few drones 
are generally found in all packages be­
cause all colonies in the South contain 
some drones during the normal shipping 
season. If you want only worker bees 
without a queen order a queenless pack­
age. 

Nucleus (nuclei) refers to bees on one 
or more combs enclosed in a box or 
shipping cage. The nucleus is designated 
by the number of combs-a one-frame 
or two-frame nucleus. 

A nucleus contains a queen (unless it 
is a queenless nucleus) and adult 



worker bees. The combs may also con­
tain brood in some or all stages and 
honey and pollen stores . A nucleus is in 
reality a small colony. It contains every­
thing found in the full colony of bees 
but in smaller numbers. 

Nuclei are shipped to northern bee­
keepers. They are made up by both 
northern and southern beekeepers for 
increasing the number of hives or for 
mating nuclei in queen rearing. They 
are also used to hold extra queens. Very 
small nuclei placed on miniature combs 
are called baby nuclei and are used by 
some queen breeders as mating nuclei. 

A few northern beekeepers prefer to 
purchase nuclei rather than package 
bees because: 

1. They are less trouble to install. It 
is necessary only to lift the combs with 

adhering bees out of the shipping box 
and place them in hives. 

2. A nucleus builds into a full olony 
more rapidly than a package because 
brood is already pr sent and the queen 
has been accepted and is sometimes lay­
ing en route. 

Nevertheless, most northern buyers 
prefer package bees because: 

1. Transportation charges ar less b~­

cause of the lighter weight. 
2. More adult bees are furn ished for 

the same cost. 
3. Although nuclei s em to build up 

more rapidly at the start, packag s over­
take them in growth during the second 
month and develop sooner into strong 
colonies. 

There is practically no danger of 
bringing in brood diseases with packag 

Fig. 2. If a faucet is available, this is a convenient way to provide water for bees. ' 'Vhen 
running water is not available, a water-filled ban-e! equipped with a faucet will 
serve the purpose. 
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bees. There is also little danger of con­
tracting brood diseases from nuclei pur­
chased from reliable shippers because an 
inspection certificate is required. How­
ever, there is a possibility of not detect­
ing disease in its beginning stages during 
inspection. This makes the risk a little 
greater in nuclei than in packages. Can­
ada and some states forbid the importa­
tion of bees on combs or any used bee 
equipment. 

Because quality may differ greatly in 
both, there is much to consider when 
buying packages or nuclei. These differ­
ences may determine your success or 
failure in beekeeping. Variation in qual­
ity may depend on the strain of bees 
within a race, the queen's age and qual­
ity, the number and age of worker bees, 
the preparation method at point of ori­
gin, and transportation time and condi­
tions. With nuclei there are also the 
factors of comb quality and the amount 
of honey and pollen stores provided. 

The growth of the package bee in­
dustry in recent years helped overcome 
many difficulties in production, prepara­
tion, and transportation. At the same 
time, northern beekeepers increased their 
knowledge and skill in proper handling. 

The vital part that package bees play 
in the entire bee and honey industry is 
being appreciated more and more. Pack­
age bees may be used to establish new 
colonies, to replace winter losses, to 
strengthen weak colonies, and to polli­
nate fruit trees. 

Keep Hives Filled 

A cardinal principle of beekeeping 
management is to have all hives filled 
with strong colonies at the beginning of 
the main honey flow. Empty beekeeping 
equipment is a dead investment and 
deteriorates rapidly. 

Before the development of the pack­
age bee industry, however, northern bee­
keepers frequently spent the honey flow 
season refilling empty equipment after 
heavy winter losses. They sometimes 
sacrificed all the season's honey crop and 
faced the possibility of the same bad 
luck the next winter. More is now known 
about wintering requirements for bees 
and how to obtain package bees to re­
place dead or weak colonies. This knowl­
edge removed one great beekeeping 
hazard. 

8stablisltiHf! Pacl<age Sees 
The best time to establish package 

bees in Minnesota varies by section and 
year. Generally the best time is at the 
beginning of the fruit tree and dande­
lion-bloom period. 

Keepers used to handling bees under 
unfavorable conditions might start 1 or 
2 weeks earlier. The best time is from 
about April 15 to April 25 in southern 
Minnesota; the last week of April and 
early May in the central portion; and 
from May l to May 20 in the northern 
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part. Of course, package bees may be 
put out any time up to the middle of 
the season and still build into strong 
colonies the same year. However, they 
cannot produce as much surplus honey. 

If you are not used to handling bees, 
choose a starting elate late enough to be 
sure of plenty of bloom and fairly warm 
weather. Bees can be handled better 
under these conditions. 

Remember that it takes about 6 weeks 
from when the package queen lays an 



egg until the resulting bee brings nectar 
and pollen to the hive. Another month is 
necessary for the colony to gain strength. 
For honey production, therefore, install 
packages at least 2J~ months before the 
main honey flow. 

Package vs. Overwintered Bees 

A good package of bees, established 
under the best conditions and properly 
provided for, may produce as much 
honey as an overwintered colony. This 
happens so frequently that many bee­
keepers in the northern states and Can­
ada kill all their bees at the end of the 
honey flow. They leave only honey 
enough to serve as feed the following 
spring. They then order package bees 
to refill their hives next season. 

On the average, package bees don't 
produce as much honey as overwintered 
colonies. Keepers who refill their hives 
in the spring, however, feel that the loss 
is compensated for by freedom from: 
( l) worry and expense of providing 
proper wintering conditions, and ( 2) 
exacting and sometimes disagreeable 
early spi'ing work connected with over­
wintered colonies. Order packages in the 
fall to be sure of getting them the fol­
lowing spring. 

Size of Package 

The 2-pound and 3-pound packages 
are almost always used for establishing 
new colonies. The 2-pound size is more 
popular except where the surplus crop 
such as white clover, alsike, and bass­
vvood is produced early in the season. 

The 3-pound package builds up more 
rapidly and is better in early producing 
regions. It is a better package for the 
beginner because ( l) it may be put out 
later in the season when conditions are 

9 

more favorable, and (2) it still develops 
into a strong colony in time to take 
advantage of the surplus flow. 

By keeping records carefully for a few 
seasons, you can determine the best 
package size for you. 

Number of Packages 

Whether beekeeping is your hobby or 
business, you must have the special 
temperament that lets you enjoy the 
work and make a success of it. For this 
reason and because the beginner may 
make many costly mistakes, it is best to 
start with just a few colonies. 

Bee supply companies usually pack 
hive parts in units of five. Five is the 
smallest number on which a quantity 
discount is given. Five hives are enough 
to test your location and interest in 
beekeeping and to produce worthwhile 
returns. 

Preparing for the Bees 

A beekeeper's equipment should in­
clude at least three hive bodies with 
frames and foundation for each stand­
ard one-story hive or an additional two 
or three supers for a modified Dadant 
hive. You should also have 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. 

Assemble the hives and paint them 
with aluminum or white paint during 
the winter or early spring so everything 
is ready when the packages arrive. Paint 
bottom boards all over, but hive bodies 
and outer covers only on the outside. 
Never paint the inner covers and queen 
exclurlers except for the exposed rim. 



Order the bee comb foundation early 
but don't put it in the frames until 
shortly before it is to be used. The wax 
is brittle in cold weather and is damaged 
easily by handling at low temperatures. 

Know the exact shipment date of the 
packages and the time required for 
transportation. Arrange with the express 
agent to notify you when your packages 
arrive. Then you can pick them up. 

If on arrival any package contains 
only dead bees or an undue proportion 
of dead bees, ask the express agent to 
sign a bad order receipt describing the 
condition and giving the apparent cause. 
Then accept the package and notify the 
shipper of the loss. He will replace the 
packages at once. The bad order receipt 
enables him to collect from the express 
company unless the loss is his fault. 

A cellar or basement is a good place 
to keep 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 temperature to prevent undue ex­
citement or activity. 

Feed bees liberally with sugar sirup. 
To make this dissolve white granulated 
sugar, beet or cane, in an equal amount 
of water. A good method is to pour boil­
ing water over the sugar and stir until 
the solution is clear. The feeding may be 
done by brushing, sprinkling, or spray­
ing the sirup on the screened cage walls. 
Afterwards, the packages should not be 
disturbed until evening. 

On cool days package bees may be 
put into hives at any time. But, the best 
plan is to begin the operation late 
enough so it may be completed just be­
fore clark. In this way there is less ex­
citement among the bees and very little 
flight. Consequently, there is little dan­
ger of bees drifting from one hive to 
another and making colonies of unequal 
strength. 
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Installing Package Bees 
The installation of package bees is the 

transfer of the bees from the screened 
cage to the combs of the hive. Described 
here are three suitable methods. As you 
become more familiai' with the ways of 
bees, you may want to vary some steps. 

CAGE METHOD 

Use the cage method when warm 
weather is established so the bees can 
leave the cage. This method is preferable 
when built-out combs are used. 

Place the hives on their permanent lo­
cations. Remove four or five combs from 
one side of each hive. Cover hives and 
close entrances completely. In the eve­
ning feed the package bees all the sugar 
sirup they will take. Place one package 
in each hive in the space provided by 
the removed combs. 

Starting with the first hive, remove the 
feeder can from the package. Then pull 
up the queen cage through the same 
opening. It may be suspended by a wire 
near the feeder can. Make sure the 
queen is alive. 

Hemove the small piece of cardboard 
or cork from the candy end of the queen 
cage. With a small nail or match poke 
a hole through the candy. Be careful 
not to injure the queen. The hole should 
not be large enough to allow the bees 
to come out immediately but should let 
the package bees release the queen dur­
ing the night or following clay. 

Place the queen cage, screen side up, 
on top of the shipping cage next to the 
first honeycomb. Or, wedge the queen 
cage between the top bars of the first 
and second combs, opened end up. Al­
low space for the queen to escape be­
neath the inner cover. In the latter case, 
shake a pint or more bees on the queen 
cage to hasten transfer from shipping 



cage to combs. If the weather is cool, 
shake more bees to prevent queen from 
becoming chilled. 

Before hiving, provide enough food to 
last 1 week or more. If combs contain­
ing honey and some pollen are available, 
place two combs near the shipping cage 
so the bees can 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 spray­
ing the sirup into them. 

However, it is better if you provide 
.5 to 10 pounds of sugar sirup in a pep­
perbox feeder. Such a feeder is made 
by punching about 12 small nail holes 
in the lid of a gallon friction-top pail 
or the top of a canning jar. Invert this 
feeder, filled with the sirup, over the 
top bars near the queen cage. 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 pro­
vide a small entrance. Place a brick or 
stone on top to prevent the cover from 
being blown off. 

Install the other packages in the same 
manner. By doing the work smoothly, 
quickly, and quietly, and in the late eve­
ning, there is little di'ifting. Do not use 
smoke in installing package bees. The 
bees should not be disturbed for at least 
a week so the queen can become fully 
accepted and get her brood nest well 
stmted. In about 1 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 four combs from the middle and 
place them outside the hive. 
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If the weather is cool so that the bees 
don't fly, dump the contents of the pack­
age on the bottom board into the space 
left by the removed combs. Jar the 
package sharply, in a vertical manner, 
across the corner of the hive to bring 
all bees to the bottom of the cage. Then 
invert the cage over the hive. Shake 
the bees out of the feeding can opening 
into the hive with short swinging mo­
tions. Do not extend the package open­
ing beyond the hive edge or you may 
spill bees on the ground. Jar the pack­
age again on the ground to move re­
maining bees to one corner. Shake them 
into the hive. Spread bees over the bot­
tom board with a hive tool. 

Dip the queen cage into the sugar 
solution left in the feeding can. Then 
lower it into the hive over the loose bees 
close to one exposed comb. Remove the 
screen and allow the queen to run among 
the bees. 

Replace the removed combs. Lower 
them slowly and carefully to avoid in­
juring the queen and pressing 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 a week. 

If the weather is warm so that the 
bees are likely to fly freely, spray or 
sprinkle the bees in the package with 
a thin sugar solution (one part sugar to 
two parts water) before dumping them 
into the hive. When thoroughly clamp 
(not wet) bees are not inclined to fly. 

You may also empty the package by 
cutting out the end screen of the cage 
and shaking the bees through this open­
ing. When the queen is alone in her cage 
use the direct release method. 

COMBINATION METHOD 

The beginner may do better if he uses 
a combination of these two methods. Re-



Fig. :3. Above: Receiving package bees. 
Center: Taking out the queen cage. 
Below: Removing the feeder can. 
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lease the bees dir ctl y and replace the 
frames. Then plac th queen cage be­
twe n or over the middl frames of the 
hiv with the cr en side down, as d -
scrib d in th cage method. In this case 
the inner cover should be inv rted to 
provide room for the queen cage. 

When only the frames with foundation 
are used for hiving packages, this 
method is preferable. It lessens th pos­
sibility of bees leaving the hive and Hy­
ing away with the queen. 

OTHER CON SID ERA TIONS 

If you receive packages during an un­
usually cold spell, hold th m a day or 
so until wanner weather. Keep them in 
a large enough bas ment, supplied with 
all the stores they will consume. Package 
bees are often received when occasional 
cold spells occur. You must be prepared 
to care for the bees properly und r an y 
conditions. 

The package may be made up of be s 
from the same colony as the queen that 
accompanies them. Or, the que n may 
alr ady have been introduced and ac­
cepted. In such cas s, she may be loose 
in the package instead of in a queen 
cage. The usual precautions for qu en 
introduction at installation are not then 
necessary. 

If the qu en is found dead in the 
cage, notify the shipper immediat ly. 
Close the package, keep it in a cool 
basement, and feed the b es well until 
a new queen arrives. Hive the package 
and introdu ·e the queen in the cage. 

About 1 week after th packages ar 
installed check on th acceptance of 
queens. Op n the hives an l xamine the 
combs for eggs. If you find eggs, no 
other combs need be examined. 

At this time handle the colony care­
full y. Any unusual disturbance such as 
a sudden opening of the hive or rough 



handling of the combs may cause the 
bees to "ball the queen." The term "ball­
ing" describes the peculiar actions of a 
group of worker bees wh n they attack 
the queen. They surround her on all 
sides. She is in the center of a ball of 
workers that are biting and pulling at 
her l gs, wings, and antennae. 

Th work rs usually kill a strange 
queen or a qu en r leased from the cage 
if the old queen is still in the hiv . Often 
if th bees ball their own queen, no 
harm is done to her. When the que n is 
balled cov r the hive immediately and 
examine it several days later. Th n, 
if the queen is present but there are no 
eggs, dose the hive and insp ct it about 
1 week later. The queen is sometimes 
slow in starting egg laying. 

Supply sugar solution to the hived 
packages as long as no adequate supply 
of nectar comes into the hive. Pollen 
is nee ssaty for the proper development 
of bees and the preparation of larval 
food. Therefore, a pollen substitute or 
supplement can be given to install d 
packages after the brood nest is estab­
lished (7 to 10 days after hiving) . Giv­
ing substitutes to packages install d 
arly on foundation or dry combs with­

out pollen is good insurance for proper 
colony development. 

Advanced beekeepers may install their 
packages on the top of strong overwin­
tered colonies. In this case, hive th 
package over a double screen or a 
doubly-screened inner cover and plac 
it over the brood nest of the overwin­
tered colony. Package development is 
helped by the warmth from the support­
ing colony. Provide entrance toward the 
front of the hive using two strips of 
wood n shingles. Inb·oduce the package 
by the direct release method. 

About 4 weeks later, after the brood 
nest of the package colony is estab­
lished, remove the screen and plac in a 
queen excluder. Another hive body may 
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Fig. 4. Above: Removing cardboard ft·om 
cage. Center: Making opening in 
candy. Below: Hive ready to clo e. 



be added on top if needed. Retain the 
entrance. Continue the reversal of hive 
bodies of the supporting colony until 
signs of overcrowding appear. Then 
move the supporting colony to a new 
stand and place an extra hive body on 
top of it. This removal of the supporting 
colony should be done during good fly­
ing weather and at least 3 to 4 weeks 
before the main honey flow. When the 
supporting colony is moved out it loses 
most of its field force. Give it time to 
produce a new field force for the main 
honey flow. 

On the old stand place a hive body 
with dry combs on the bottom board. 
Place the package over it with the mid­
dle entrance provided by two strips of 
wooden shingles. Place another hive 
body with dry combs on top. Such pack­
ages usually bring about 50 to 60 pounds 
more surplus than packages installed in 
the conventional manner. 

Queen Supersedure 
Sometimes in a queenright colony, 

you find one or two queen cells, usually 
built on a solid wax base. When the bees 
replace their present queen with another 
of their own rearing, this action is called 
supersedure. This is the natural method 
by which colonies are kept queenright. 

Supersedure of 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. 

The inefficiency of the queen to pro­
duce enough "queen substance" is the 
main reason for supersedure. Normally 
the queen produces enough queen sub­
stance. The bees lick it from her body 
and share it with other colony members. 
As long as there is enough substance the 
bees don't build queen cells. 
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When the queen dies in the hive, the 
bees start emergency queen cells. These 
arc built over already present eggs or 
very young worker larvae by enlarging 
the cells to accommodate the growing 
larvae. Several dozen such cells may be 
built. You should destroy these and in­
troduce a new queen to the colony. Oth­
erwise, time is lost before the new queen 
starts laying eggs and the colony is 
weakened considerably. 

Whatever the cause, the loss of queens 
in packages is sometimes serious and 
must be considered when planning to 
use package bees. The extent of losses 
varies by year and section of the coun­
try. During some years such losses reach 
50 percent or higher in some yards. In 
other years it runs as low as from 1 to 
5 percent in the same territory, with in­
dividual yards showing no loss. 

You should have enough additional 
queens on hand to make up for a normal 
loss. (Many package shippers send an 
additional 5 percent of the number of 
queens in the order without extra charge 
about 7 or 10 days after the original 
shipment.) 

Some beekeepers order a few queenless 
or booster packages to arrive about 21~ 
or 3 weeks after the packages are in­
stalled. About 1 or 2 pounds may be 
given to each colony, thereby correcting 
any unbalanced condition of relative 
numbers of age groups. 

Spray or sprinkle well the bees in the 
booster package with a thin sugar solu­
tion. Place the opened package upside 
down over the hole in the inner cover 
and protect it with an empty hi\/<) body. 
Or, shake the bees in front of the en­
trance. ·when well feel and sprinkled 
with sugar solution, bees are usually ac­
cepted without a fight. 

Such additions of bees may greatly 
speed up colony development. However, 
experiments for 7 years at the University 



of Minnesota apranes showed that the 
production of "boosted" packages wasn't 

substantially greater ( 91 pounds as 
against 86 pounds for the non boosted). 

Spring )iaHagemeHt 
After a package of bees is installed 

and the queen accepted and laying, the 
package is considered a colony. But, it 
isn't fully developed for several weeks. 
Managing a yard of such colonies is rela­
tively simple compared with a yard of 
overwintered colonies. In package colo­
nies 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, pro­
vide the second hive body. Only experi­
enced keepers can judge just the right 
time for giving additional room. One 
must take into account the condition of 
the colony, the season, and the proba­
bilities of honey flow. 

In general, do not give the second 
story to an installed package until the 
colony ( 1) occupies all the first stmy, 
and ( 2) is crowded enough to welcome 
additional room. However, the colony 
should not become so crowded that 
brood rearing or nectar storage is cur­
tailed or that the bees swarm. Usually 
a super is given when white extensions 
of the upper comb cells in the hive are 
noticed. 

Check occasionally for queen superse­
dure and for queen performance. Watch 
for any bee disease; see that there are 
always ample stores and that additional 
room is provided fast enough to keep 
pace with the increasing colony size; 
and check for indication of swarming. 
The entrance should be constricted at 
the beginning and enlarged as the 
weather becomes warmer and the colony 
more populous. 
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From the installation of the package 
bees until the crop is produced, base 
your entire planning and management of 
the apiary upon knowledge of the lo­
cality's honey flows and of colony devel­
opment. This, in turn, is based on a 
knowledge of bee biology. You can attain 
the greatest efficiency in bee manage­
ment only by careful study of all phases 
of bee biology, including the life history 
of the colony and the individual. You 
must also study: ( 1) bee anatomy, physi­
ology, and behavior under all possible 
conditions; (2) the enemies that may 
attack the bee; and ( 3) diseases it may 
have in different stages of its life history. 

Overwintered Colonies 
If you winter your colonies outside, 

pay particular attention to them in the 
spring. During the first warm days in 
March visit the yard and examine each 
individual colony to see whether the 
bees are alive. 

If you notice a colony out of which the 
bees do not fly, investigate immediately 
by knocking at the entrance. If the bees 
don't come out, open the hive. If the 
bees are dead, make the hive beetight 
or remove it. Shake out the dead bees, 
bury them, and store the supers where 
the bees cannot get at them. Also ex­
amine 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 try to enter another colony. 
Thus, if the dead colony is left unat­
tended, the bees will discover the un-



protected hive and rob it. Soon the 
other weak hives may be attacked and 
overpowered. The chief danger of rob­
bing is that the bees may pick up Ameri­
can foulbrood and spread it throughout 
the apiary. 

Often a beginner has difficulty in rec­
ognizing robbing from other mass activi­
ties of bees -orientation flights and 
swarming. 

Orientation flights usually occur on a 
sunny clay, close to noon, and last only 
a few minutes. Many young bees come 
out of the hive. They do not fly away 
but hover with their heads turned toward 
the front of the hive. 

In swarming many bees pour out from 
the entrance. They fill the air like a 
cloud, above and around the hive, flying 
in a zigzag fashion. They do not hover 
in front of the hive. 

In robbing the bees fly in front of the 
hive with a characteristic swaying mo­
tion. The guard bees cover the enh·ance 
of the attacked hive and try to seize the 
intruders. You can see some bees fight­
ing in front of the entrance. Guard bees 
also protect the entrances of other hives. 
You can see robber bees trying to get 
into other hives, snooping under and 
around the top covers and along cracks 
between the hive bodies. When a weak 
colony or a dead one is being robbed in 
the early spring, you can notice a muddy, 
sticky deposit around its entrance. 

If robbing starts during the season, 
contract the hive entrances in the apiary. 
Close all unnecessary openings through 
which robbers can enter. Cover the en­
trance of the robbed hive with a tele­
scopic hive cover by placing it over the 
protruding part of the bottom board. 
The robber bees then cannot enter. The 
hive bees can reorganize themselves and 
kill the intruders. Also, water can be 
poured over the robbers, thus cutting 
down their numbers. In this way robbing 
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can usually be stopped in 1.5 or 20 min­
utes. 

During the first inspection in the early 
spring, also examine those colonies that 
weren't left an abundance of stores to 
see whether they need feeding. A comb 
of sealed honey, stored from the previous 
season, is the best way to supply the 
food needed. Another method is to pre­
pare a heavy sugar solution by mixing 
two parts sugar with one part hot water. 
Pour this solution with a sprinkling can 
into one or more empty combs taken 
from the sides of the brood nest and 
placed on the frame tops. When filled, 
return the frames to their original places 
in the hive. Pollen substitute or supple­
ment can also be given. 

Some beekeepers feed bees by pour­
ing several pounds of granulated sugar 
over the inner cover. Provide a if-inch 
high rim to give space for the sugar and 
the worker bees. Some beekeepers re­
move the inner cover and pour the dry 
sugar over a sheet of newspaper laid 
directly over the top bars. Make a few 
lwles on the edge of the newspaper be­
fore pouring the sugar. 

From this time on, be sure that the 
colonies have enough food for their de­
velopment. Near the middle of April 
open all colonies and examine them for 
the presence of queens and sufficient 
stores. It is not necessary to find the 
queen. The presence of eggs and of the 
worker brood in all stages shows that 
the queen is working. If queenless colo­
nies are strong, you may introduce a 
new queen ordered previously from the 
South. Or, combine the colony with a 
queenright colony. At the same time, 
unpack the hives, clean the bottom 
boards, bury dead bees and debris. In 
early May check up on the work of 
queens and examine colonies for disease. 

To unite colonies, place one over an­
other separated by a sheet of newspaper. 



To prevent immediate m1xmg of bees, 
make several holes in the newspaper 
with a pencil or hive tool. By the time 
the bees enlarge the holes they will "get 
acquainted" and then work together 
without fighting. During a honey flow 
this precaution is not necessary. 

Drone brood in worker cells found in 
a colony signifies that either a "drone 
layer" (a queen that lays unfertilized 
eggs) or "laying workers" are present 
in the hive. In the latter case the colony 
has been queenless for some time and 
worker bees have started laying eggs. 
These worker eggs are placed irregularly 
with many eggs usually present in a 
cell. Either destroy such a colony or 
unite it with a queenright colony by 
the newspaper method. If a drone layer 
is present the eggs are placed regularly 
one egg to a cell. Before uniting or in­
troducing a new queen, remove the 
drone layer. 

To help a weak colony place it on top 
of a stronger one over a queen excluder. 
Provide 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. The weaker 
colony will be helped considerably. 

\Vhen the colonies need more space, 
supers can be placed on top of the upper 
unit, preferably over a queen excluder. 
The two colonies may be left together 
until the first week of the main honey 
flow. Then unite them by removing the 
separating queen excluder. Or, remove 
the lower colony and place it on a sepa­
rate bottom board. If this is done 3 to 4 
weeks before the main honey flow the 
colony provides for itself for wintering 
and even brings a considerable surplus. 

On your next examination after plac­
ing the weak colony on top of a strong 
one, you may discover that the upper 
queen has disappeared and only a few 
bees are left in this part of the hive. 

17 

Then unite both parts or remove the 
top story. No harm is clone in this case 
because such a weak colony should have 
been discarded anyway. It very rarely 
provides for its own wintering. 

Spring Dwindling 
During early spring the observant 

beekeeper notices that population de­
creases in some colonies, sometimes very 
rapidly. Only a handful of bees and the 
queen may remain in the hive. This de­
crease is called spring dwindling. 

The rate and extent of dwindling de­
pends on such factors as: ( 1) condition 
of the colony in the fall, (2) quality of 
winter stores, ( 3) amount of protection 
provided during the winter, ( 4) weather 
conditions, and ( 5) spring management. 
Usually it is due either to Nosema or to 
the lack of pollen. 

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 have everything from colonies 
that are dead or have only a few live 
bees to those that are unusually strong. 
Your job is to bring all colonies to the 
proper strength so that they develop to 
the right condition by the beginning of 
the major honey flow. After the colonies 
are brought to proper strength, re­
queened if necessary, and left with suf­
ficient stores, management is the same as 
for colonies developed from package 
bees. 

Judging the Queen 
During every inspection of your colo­

nies, judge the quality of queens. Judge 
the queen by the character of her colony 
as a whole as well as her egg-laying 
activity. A good queen heads a colony 



that has a compact pattern of properly 
sealed brood. The brood of a poor queen 
is scattered, having a great number of 
empty cells. 

The amount of brood is also an im­
portant criterion. In judging the brood, 
however, consider the colony strength 
and the amount of stores present in the 
hive. 

A good queen in a weak colony has a 
compact pattern of sealed brood, though 
small in amount. The same condition 
prevails in a strong colony that is short 
of pollen, because pollen is necessary 
for the development of young bees and 
the production of larval food. By supply­
ing a pollen substitute or a pollen sup­
plement and sugar solution, you can 
greatly improve the situation. 

The queen is sometimes referred to as 
the soul of the colony. The characteristics 
and possibilities of the colony depend 
upon her more than on any other single 
factor. Within her small body are all the 
factors that determine whether the col­
ony will be made up of bees that are: 
weak or strong, cross or gentle, light or 
dark, lazy or industrious, susceptible to 
disease or disease-resistant, swarming or 
nonswarming. 

The queen also determines whether 
the bees will be: good defenders of the 
hive against attack, long or short lived, 
good housekeepers, good winterers, and 
builders of too many burr combs. 

The queen determines whether the 
bees have long or short tongues, large 
or small nectar-carrying capacity, com­
pact or scattered brood nest; whether 
they are quiet or nervous, good or poor 
comb builders; whether they cap their 
honey white or water colored, etc. 

Requeening 
Colonies with poor queens should be 

given a new queen. 
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\Nhen requeening, you may use the 
same methods described for queen in­
troduction when installing package bees. 
If you use the cage method (see page 
10), don't release the queen quite so 
soon. She may need more time to acquire 
the odor of the colony. Be sure that the 
old queen is not present and that there 
are no virgins, laying workers, or queen 
cells in the hive. In such cases the new 
queen is killed immediately. If a queen­
right colony is to be requeened, have 
the old queen in the colony until the 
new queen is on hand. 

Some beekeepers requeen at the same 
time they dequeen (remove the queen), 
combining the two operations into one. 
Some prefer to dequeen the day before. 
However, there is then danger that 
queen cells may have been started and 
it is necessary to check again for their 
presence. Some evidence indicates that 
within about 1 hour after dequeening 
the colony realizes its queenless condi­
tion. Then workers reorganize their ac­
tivities in preparation for rearing another 
queen. If this is true, the best time to 
introduce the new queen is 1 to 2 hours 
after dequeening-particularly if you 
use a method of queen introduction simi­
lar to that described in the combination 
method (see page 11) . 

A variation of this introduction method 
is the smoke method. After it is de­
queened, reduce the colony's entrance to 
a small opening about 2 to 3 inches 
wide. Then smoke the colony vigorously 
through this entrance. Next close the 
entrance for 1 or 2 minutes. Then smoke 
the colony again. During this second 
smoking allow the new queen to run in 
the entrance. If this is done during a 
honey flow, a high proportion of accept­
ance may be expected. 

The honey method is another means 
of introducing and releasing the queen 
immediately. The colony is not elisor-



ganized, but you should open the hive 
as gently as possible. Take from the 
hive a frame containing brood and honey 
and place it on top of the frames. 

Then make a small hole in a patch 
of sealed honey near the brood. Place 
the new queen in this pool of honey and 
smear her all over, liberally but gently, 
with the liquid honey. Lift her carefully 
by placing a finger under her in the 
pool and allow her to walk off, making 
sure that she is able to stay on the comb. 
Then gently restore the comb to its 
position in the hive. When tested at 
University apiaries, this method gave 98 
percent acceptance. 

Spraying the colony bees and the new 
queen with scented sugar solution (men­
thol or some other flavor) and then let­
ting the queen run in between the combs 
is considered by some to be an effective 
introduction method. 

The queen may also be introduced 
into a two- or three-frame nucleus. After 
she is accepted and laying, place the 
nucleus frames with the bees and the 
queen to one side in the dequeened 
colony's brood nest. 

A method that doesn't require removal 
of the old queen is used at the Univer­
sity apiaries. In the spring, when the 
colony is strong enough to occupy a 
two-story brood nest, manipulate it: 

Place the second story on the bottom 
board. On top of it add a hive body with 
dry combs. Cover with an inner cover 
with the bee-escape hole screened, or a 
special double-screened dividing frame. 
Place the original bottom story on top. 
Provide an entrance toward the front 
of the hive by boring a ~1- or l-inch hole 
just below the handhold or by placing 
two strips of wooden shingles on the 
inner cover sides. Place the queen cage, 
with the candy side opening corked, on 
top of this story. The screened side 
should be down over the interspace be-

19 

tween the frames. Cover the hive. A 
week later examine the upper story. 

If there are no eggs or young larvae 
in the upper story, examine all frames. 
Destroy any queen cells. If there are 
eggs and young larvae present, exchange 
the upper story with the bottom one. 
Destroy the queen cells in the queen­
less story. 

Uncork the queen cage from the candy 
side and place it in the top hive body. 
If the candy has been eaten, plug the 
uncorked hole with a little honey and 
pollen or queen cage candy. This pre­
vents too quick a release of the queen. 
A week later inspect the top story for 
eggs and young larvae. Three weeks 
later, when the new bees emerge, substi­
tute a queen excluder for the inner cover. 
Remove the queen excluder during the 
first week of the honey flow. 

In experiments at University apiaries, 
about 70 percent of the upper queens 
survived and 10 percent of the lower 
queens remained in the hive. In 20 per­
cent of the cases both queens were 
superseded. . Occasionally both queens 
survive, work together, and even over­
winter in one cluster. 

Such requeening considerably strength­
ens the colony because the two queens 
can lay in their respective brood nests 
for 6 to 8 weeks before the parts are 
united. Honey production of such colo­
nies increases, often to twice the amount 
obtained from colonies having one 
queen. If this requeening is done 8 to 
9 weeks before the main honey flow 
(during the first week in May in the 
Twin Cities area) and you desire to in­
crease the number of colonies, then a 
week after inserting the queen excluder 
move the lower colony to a new stand. 
Follow the same method as when re­
habilitating weak colonies. 

vVhen a three-story brood nest is used, 
start requeening when the two upper 



hive bodies are filled. The procedure is 
the same. However, use the bottom 
story instead of the extra hive body with 
empty frames. 

Many beekeepers vary these methods. 
Others requeen by using ripe cells taken 
from a colony preparing to swarm or to 
supersede. Others use cells developed 
especially for the purpose by some 
queen-rearing method. 

Queen cells are produced under one 
of three different impulses: ( 1) queen­
lessness, ( 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, re­
queening is undesirable because of the 
longer break in brood rearing unless the 
two queen system is used. 

It is best to requeen after all eggs 
that will provide workers for the sur­
plus flow are laid. The break in brood 
rearing at this time may be an advantage. 
It prevents the development of adult 
bees that would mature too late to help 
harvest the honey crop and too early 
to be of the best age for wintering. They 
\vcmld be boarders, consuming part of 
the surplus gathered by earlier-reared 
workers. 

MARKING QUEENS 

To aid in requeening or other phases 
of management, mark the queen by 
touching a drop of some suitable paint 
to her thorax. Various colors may be used 
to denote different strains or times of 
requeening. Or, you can clip the wings 
of queens. For example, if you requeen 
regularly every other year, clip all 
queens of odd-numbered years on one 
side and those of even-numbered years 
on the other. 

In clipping, take great care not to 
injure the queen. Take the queen by 
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her wings and let her grasp the fore­
finger of your other hand with her legs. 
Hold her gently by the thorax between 
the thumb and forefinger of one hand. 
Snip off about half of the two wings on 
one side 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 queens begin to 
fail because of age. Some requeen regu­
larly each year and some every other 
year. Others requeen only when queens 
fail. But, it is expensive to have a queen 
fail during the build-up period, so this 
is ordinarily not a good plan. Queens 
may live 7, 8, or 9 years, but after the 
first season the proportion of failing 
queens increases. 

The best time for requeening varies 
with the management system and the 
principal honey flows in the different 
parts of Minnesota. During the 6 to 8 
weeks before 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 reach this 
capacity performance by requeening in 
the early spring during the first build-up 
flows. This system has the advantage of 
having vigorous young queens that lay 
well and have less tendency to swarm. 
Because colonies are less populous in the 
early spring than at any other time less 
labor is involved in hunting out the old 
queen, in handling supers, and in check­
ing for acceptance. 

However, this system has certain dis­
advantages. In the early spring queens 
are half again as much in price in the 
South, and it is too early to rear one's 
own queens in the North. If supersedure 
occurs, it causes a break in brood rear­
ing. This is reflected in colony strength 



and thus in the crop size at th surplus 
honey flow . 

Some beck ep rs requccn shortl y aft r 
the surplus fl ow begins. Th is syst m's 
grea test advantage is that the slight 
break in brood rearin g is not signifi ·ant . 
Most eggs are already laid to produce 
work •rs for ga thering the current sea­
son's crop . Also, there is enough time 
for the new queen to produce young 
b es for winter. By then northern bee­
keepers may have rea red their own 
queens. However, many feel that it is 
cheap r to purchase queens at the re­
duced prices at this time in the South 
than to conduct qu cn-r ari ng work dur­
ing honey-producing operations. 

A disadvantage of thi s system is that 
the colonies ar more populous at this 
time. Because some sup rs air ady have 
b en added, it r quires more time and 
efi'ort to lo at the old queen and, later, 
to check for acceptance. 

Fall requcening is practiced wh re 
one can clep nd upon a fall hon y How. 
If possible, r queening should always be 
don wh n thor is a honey How. Other­
wise the proportion of queen acceptance 
is lower. 

Colony Operation 

One a colony of b •s is stablish d 
giv it onl y the atlcntion n c>ssary for 
proper d velopment. beginner tends 
to dist11rb his co lonies too frequently. 
'While these frequent examinations may 
not be the b st treatm nt for th b s, 
th y may be partially justifi 'l b caus of 
their educa tional v. lu to the b ek p r. 
He can learn som thing very time he 
op ns a hive. Th mor he understands 
about b s and beekeeping, the less tim 
ne ded for actual wo rk. Work in that 
limited time, how vcr, must be carefull y 
planned and efficientl y cxc ut d. 

While the hug -scale beck per can­
not always choose the bes t tim s for 
working wi th bees, th b ginner usuall y 
can . The id al tim is during a hon y 
How and at th tim of clay when m st 
old workers arc in th fi eld . Under such 
conditions with a gen t] strain of bees, 
you can frequently work for a consid­
erable p riod without a veil. It is always 
advisable, how v r, to be equipped not 
only with a v il but also with a smok r 
and hive tool- two indispensable tools. 
In addition , the b ginner should dr ss 

Fig. 5. Good wind protection is necessary for a bee yard. 
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so as to protect most of his body from 
the attack of bees. 

For fuel in the smoker you can use 
such materials as dry rotten wood, bark 
of trees, dry leaves, grass, planer shav­
ings, sawdust, or burlap. After filling the 
smoker put a handful of green grass on 
tap of the fuel to: ( 1) prevent sparks 
from Hying out and (2) produce a "cool" 
smoke. 

Never stand in front of the hive; work 
standing to one side. When opening a 
hive, blow a gentle puff or two of smoke 
into the entrance to disarm the guards. 
Blow a little more smoke in when the 
cover is first pried up. Place the top 
cover in the back of the hive and the 
inner cover in front of the entrance. With 
the hive tool, break the hive below the 
story to be examined. Smoke into the 
crack at the same time. After that an 
occasional puff across the top bars is all 
that is usually necessary or desirable. 

To lessen the danger of killing the 
queen or unduly disturbing the workers, 
remove a comb from near the wall of 
the hive. This allows wider spacing of 
the combs of the brood nest before any 
are removed. Remove the hive body that 

you just examined and place it crosswise 
on the inverted top cover. Or, place it 
on the end side with the frames per­
pendicular to the ground so as not to 
hurt the queen. Then examine the next 
story. 

Before opening the hive, have a men­
tal picture of how the colony should look 
to measure up to the standard of a per­
fect colony. This picture will vary, of 
course, according to the examination 
elate and the times of honey flows. Ordi­
narily it takes only a moment to check on 
what that date demands in: 

( 1) The number of frames of bees 
and brood. 

(2) The performance of the queen. 
( 3) The stores of honey and pollen. 
( 4) The presence of queen cells. 
(5) The strength of the honey flow. 
( 6) The amount of room available 

for expansion of the brood nest, for 
storage, and for ripening of nectar. 

If you also inspect for bee disease, 
the examination requires a longer time. 
After inspection, you must decide on the 
steps necessary to put the colony in a 
condition that corresponds with your 
standard. 

SwartHinf! And Swarm Control 
Like any living organism, a colony of 

bees passes through a normal life cycle. 
Infancy is represented by a newly cast 
swarm or by a colony established with 
package bees or a nucleus. Then comes 
the youth period represented by the 
build-up and rapid colony growth 
through spring and early summer. 
Finally, maturity is reached in the pro­
duction of surplus drones and virgins. 
As the climax of the reproductive cycle, 
the colony gives forth offspring, the 
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swarm or swarms that are cast. Tempo­
rarily exhausted, the colony then starts 
the life cycle again with a newly mated 
queen. 

Swarming is a natural phenomenon in 
the life of bees-a type of reproduction 
by the colonies. This swarming ability 
makes it possible for bees to maintain 
their kind in the world. By swarming 
bees increase the number of colonies 
already existing and replace tl1ose tl1at 
perish. Because this swarming instinct is 



closely connected with the instinct of 
reproduction, it is very difficult to com­
bat. 

Causes of Swarming 

In order to control such a deep-seated 
habit successfully, you must clearly un­
derstand the sequence of events leading 
to swarming. 

Early in the season the bees are still 
in a relatively compact cluster in the 
hive. As the season advances, the bees 
occupy more and more space. At any 
given temperature a certain number of 
bees per unit area are on the comb with 
brood. Because young bees tend to seek 
and remain in the warmest place, the 
newly emerged bees remain on the 
comb. Thus, the older bees have to move 
out. 

Experiments with marked bees showed 
that 1- to 3-day-old bees remain on the 
brood comb. But, 4- to 10-day-old bees 
are displaced and these bees also like 
warmth. Therefore, they remain on the 
combs next to the brood combs where 
they begin to clean cells. 

When the queen comes to such a 
comb, she starts to lay immediately. The 
young displaced bees begin to feed her 
and the larvae that then appear. If the 
queen doesn't find cells ready for her, 
she returns to the brood nest. Therefore, 
the egg-laying activity of the queen is 
governed by the displaced nurse bees. 
She can deposit only as many eggs as 
there are cells prepared by the nurse 
bees. The warmer the brood nest, the 
greater the number of young bees dis­
placed. 

In a strong colony, sooner or later, 
there are more displaced nurse bees than 
space available for egg deposit. The job­
less, displaced nurse bees form a close 
circle around the queen and become ex­
cited, shaking their abdomens. They 

constantly offer food to the queen. When 
the queen rests, she sometimes places 
her head inside a cell, as if trying to es­
cape from the surrounding bees. How­
ever, the latter increase in number and 
force the queen to start egg laying. Thus, 
the queen is chased throughout the hive. 

As soon as the queen is around the 
swarm cells the bees don't bother her. 
She approaches the swarm cups and de­
posits eggs in them. As soon as the queen 
larvae appear the displaced nurse bees 
lavishly supply them with food. At the 
same time the bees almost stop feeding 
the queen. The queen feeds herself on 
honey and lays less eggs, and her ab­
domen gets smaller. This decrease in 
egg laying results in more jobless nurse 
bees. These nurse bees fill all the avail­
able space in the hive, sometimes even 
hanging outside. These are the bees that 
leave with the swarm -"the active 
swarm bees." 
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At the time of swarming the queen 
sometimes is chased out of the hive. The 
age of bees coming out with the swarm 
is mostly from 4 to 23 days. Field bees 
continue to work. The number of field 
bees coming in and leaving the hive is 
about the same before and after swarm­
ing. 

Mter the prime swarm leaves the hive 
the colony is left with about half its 
population, all the brood, and many 
swarm cells. When the first virgin 
emerges from the queen cell, she seeks 
to destroy all other queen cells in the 
hive. With her powerful jaws she makes 
an opening in the side of the cell. Then 
she inserts her abdomen into the opening 
and stings her rival to death. The bees 
dispose of the carcass and destroy the 
queen cell. 

Often the virgin is prevented from de­
stroying the queen cells by the bees 
that cluster around them. The virgin 
then, from time to time, stops running 



and lin gs to the comb whi l producing 
a harp, high not resembling " te -t -
t e." If you li sten carefu lly-and the 
b cs are usuall y qui t at that time-on 
an h ar anoth r sound resembling 

"quahk-quahk-quahk." This is th answer 
of the virgins confined to the qu en cell s. 
In this case the virgins that cmcrg first 
usually lcav with s cond swarm or aft r­
swarm. om col01 i s, if not prevented 
by th beekeeper, may send out scv ral 
after warms. Th n only a handful of 
b s and a virgin ar left in the hive. 

Both i1 t rnal and xternal factors have 
a great influence on swanning and may 
ac cl rate, slow down, or completely 
stop preparation for it. Because of the 
large number of idle b s, th brood nes t 
becomes congested. As a result th hive 
is poorly ventilat d . This condition may 
be further aggravated if combs are im­
properly arranged or if ther are poor 
combs. This in r ases the population of 
drones. A full honeycomb or a very poor 
comb p laced in th middle of the brood 
n st may restrict th laying activity of 
th que n to one part of the hive. This 
portion is then congested while th re 
is sti ll enough room in oth r parts of 
lhc hive. 

If th queen is old, the be s may try 
to supers c1 her. This supers dure t nd­
ency may I ad to swarming. Som colo­
ni s have a great r tendency to swarm 
than others under th same conditions . 
H rcclity plays an important role in this 
t n lcncy. 

Hive location may also affect swarm­
ing. A hive that is too protect d from the 
north and has a southern exposure is 
excessively hea ted by direct sunrays. The 
r suit is an increased tendency to swarm. 
Furthcrmor , when short p riocls of cold, 
loud y, and rain y weather alt rnalc with 

several days of good weather bees ar 
more lik ly to swarm. During the old 
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Fig. 6. Swarming should be eliminated. 

spell they feel conges ted in th brood 
n st. 

It was recently suggest d that the 
availability and possibly the requir -
m nts for th queen substance by the 
colony members play an important part 
in swarming. Probably both the internal 
and xt rnal factors confronting the col­
ony, along with the h recl itary and 
physiological mak up of its members, 
are significant in swarming preparations . 

Preswarming Symptoms 

A colony that is preparing to swarm 
may hav some recognizable symptom . 
Becaus of th crowd d con ]ition in the 
hive, many b es cluster on th outside. 
Th rc may be a lack of the usual flight 
at th entrance. The supers may be 



packed with idle bees that congregate 
even between the inner and outer covers. 

The surest sign that the colony is pre­
paring to swarm is the presence of 
swarm cells. These are usually built in 
large numbers at the lower comb edges. 
If you don't remove these cells and cor­
rect other disturbing conditions in the 
hive, the colony will swarm. Formerly 
swarms were expected by a beekeeper 
and were used to increase his number of 
colonies. Now, however, the modern 
beekeeper tries to minimize swarming. 

The swarming season in the Twin 
Cities area of Minnesota starts at about 
the end of the orchard bloom. Of course, 
there are some deviations. Know when to 
expect bees to swarm. Timely swarm­
preventing measures make the difference 
between a good honey crop and fail­
ure. Observations at University apiaries 
showed that swarming colonies yielded 
only 90 pounds of surplus while the av­
erage for nonswarmers was 176 pounds. 

Swarm Prevention 

Start your swarm prevention work 
early in the spring. As a rule, Minnesota 
colonies are wintered in two-story hives. 
Colony development in the spring starts 
in the upper story which may be filled 
with brood and bees while the lower 
story is almost empty. If the colony is 
left as found, congestion may develop 
in the upper story. Swarming may then 
result, although there is plenty room 
below. Consequently, the first step in 
swarm prevention is to transpose the 
two hive bodies. Place the lower story 
on the top and the upper underneath. 
This provides more room for the queen 
to expand her activities. 

A week or two later, depending on 
colony development, the hive bodies may 
be switched again. At that time there 
will be many empty cells in the lower 

body. Such reversing may continue until 
both stories are fully occupied by brood, 
bees, and stores. 

You may then add another super and 
continue to reverse the hive bodies 
weekly. Always place the lower one on 
the top until all stories are fully occupied. 

It is also advisable to clip the queen's 
vvings when she is found. This does not 
control swarming but may help you be­
cause a swarm without the queen returns 
to the hive. During swarming, find the 
queen and destroy the queen cells or 
apply other appropriate measures. If 
you clip the right wing of the queen 
introduced one year, the left wings of 
queens introduced the next year, and 
both wings of queens introduced the 
third year, you will know the queens' 
ages and may detect supersedure. 

When the three-story brood nest is 
completely filled, provide additional 
space by adding as many supers as 
needed over a queen excluder or directly 
over the brood nest. At the same time, 
continue to switch the hive bodies of the 
brood nest and to destroy the swarm 
cells until after the first week of the 
main honey flow. 
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You may also exchange the locations 
of the strong and weak colonies. The 
older bees from the strong colony return 
to the old location and strengthen the 
weak colony. At the same time the 
strong colony, deprived of its field bees, 
destroys the swarm cells and stops prepa­
ration for swarming because congestion 
is relieved. 

To control swarming, you may divide 
the colony. Take one or two hive bodies 
with young bees, emerging brood, and 
enough food. Place it on a new stand 
and introduce a new laying queen into 
the new colony. Add a couple of supers 
to the colony on the original stand. De­
prived of brood and young bees, the 
old colony is reduced almost to the state 



of a hived swarm. The new division, con­
sisting mostly of young bees and having 
a new queen, doesn't attempt to swarm. 

Instead of establishing the new colony 
on a separate stand, you can place it 
on top of the original colony, above the 
inner cover with the hole closed by a 
screen. Provide an entrance toward the 
front of the hive. The older bees will 
return to the bottom entrance and the 
division will be as if placed on a new 
stand. Introduce a new queen or allow 
the bees to rear their own queen. In the 
latter case, direct the entrance toward 
the back of the hive. About 3 weeks 
after the queen's acceptance in the upper 
brood nest, a queen excluder may be 
substituted for the inner cover. Both 
colonies can work together until the 
main honey flow. Then you can unite 
them. 

In many apiaries, keepers control 
swarming by requeening colonies in the 
spring and providing additional room 
when needed. Some beekeepers shake 
packages from colonies that may start 
swarming preparations and move them 
to another yard. Also, manipulating 
packages hived on the tops of strong 
colonies, rehabilitating weak colonies, 
and requeening help control swarming. 

Demal'eeing 

A widely used swarm contml method 
is Demareeing (proposed and practiced 
by G. W. Demaree). Because brood nest 
congestion is an important factor in 
bringing about swarming, the Demaree­
ing method separates the queen from 
the brood. In other words the colony is 
reduced to the status of a hived swarm. 

To Demaree a colony: 
l. Prepare two hive bodies with dry 

combs or foundation. Place one of them 
on an inverted cover close to the hive 
to be Demareed. 
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2. Remove one frame from the mid­
dle. Then find the queen. Place her with 
the comb on which she is found (be sure 
there are no queen cells on it) in the 
hive body on the inverted cover. Destroy 
all queen cells in the colony. 

3. Remove the brood nest from the 
bottom board. Place the hive body with 
the queen on the board with a queen 
excluder on top of it. 

4. Set another super with dry combs 
or foundation on the queen excluder. 
Place the original brood nest on top and 
cover the colony. 

5. A week later destroy all the queen 
cells built by the bees above the queen 
excluder. 

6. After 3 weeks, Demaree the colony 
again. This time place the new brood 
nest (the lower story) on top of the hive. 
A week later destroy all queen cells 
in it. 

Remember the position of the hive 
body in the original brood nest that con­
tains the most pollen. It will be needed 
as a second story (food chamber) in 
preparing the colony for wintering. 

Often Demareeing is combined with 
queen rearing or with making an in­
crease. In combining these procedures, 
don't place both hive bodies of the brood 
nest over the queen excluder. Instead, 
select one that has many eggs, young 
larvae, and emerging brood. Separate it 
from the rest of the hive with a screened 
inner cover. 

The bees will then build queen cells. 
The emerged queen will mate and start 
egg laying. In this case direct the en­
trance toward the back of the hive. The 
queen may be killed by bees of the lower 
colony if she should fall in front of the 
bottom entrance after mating. 

Later, at the second Demareeing, 
place the lower brood nest on top of 
the upper nest. A second queen excluder 
may now be inserted instead of the 



screen or a screened inner cover. This 
allows 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 
you want to increase the number of 
colonies, 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. Or, a new 
queen can be introduced at the time 
of cutting out the queen cells. 

The disadvantages of Demareeing are 
(I) the necessity of finding the queen 
and ( 2) the necessity of returning to the 
apiary I week later to destroy the queen 
cells above the queen excluder and to 
Demaree again. 

You may also help control swarming 
by using queens from colonies that show 
the least desire to swarm. 

When a good honey flow starts before 
the colony reaches its peak, the bees' 
energies are given a free outlet through 
the "storage instinct." Thus, it is easier 
to check swarming. Some colonies begin 
preparations for swarming during a pe­
riod of scarcity and then tear down all 
queen cells after a good honey flow 
starts-without any preventive measures 
practiced. 

For maximum honey production, the 
colony must hit the honey flow just right. 
That is, have the colony on the upward 
curve of its natural expansion when the 
major honey flow begins. This adds the 
stimulus of incoming nectar to the mo­
mentum of the unchecked colony growth 
and provides optimum conditions for 
maximum honey production. 

How to Hive a Swarm 

If the svvarm settles very low, place 
a one-story hive with its entrance close 
to the clustered bees. The hive should 

contain frames with combs or foundation. 
Shake clown the whole swarm in front 
of the hive. The bees will start running 
inside. Some' bees may reassemble on the 
limb again, and you will have to shake 
them clown again. After all bees enter 
the hive, move it to a permanent loca­
tion. 

If the swarm settles high from the 
ground, shake it into a bushel basket 
and empty it in front of a prepared hive. 
Or, cut the branch with the swarm and 
place it in front of the entrance. Then 
induce the bees to enter by pushing 
some of them inside. Or, enclose and 
shake the swarm into a cloth sugar sack 
and carry it any distance to the apiary 
for hiving. You have ample opportunity 
to use your ingenuity in any case. 

If the swarm settles too high, let it 
go, unless you can get the bees clown 
without risking a fall. 

When you know the colony from 
which the swarm issued, place the hive 
body with the swarm on the old stand. 
If the honey flow is on, one or two supers 
may be added. You can then place the 
old colony on the new stand. It is better 
however, to destroy the queen cells h~ 
the parent colony. Place the brood on 
top of the swarm, using the method de­
scribed for Demareeing. 

SWARMING-OUT (ABSCONDING) 
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Bees may swarm from causes other 
than those already mentioned. When all 
bees leave their hive, it is called "swarm­
ing-out." There are various causes for 
this. 

I. A newly hived swarm may, not like 
the new home. 

2. The old colony may swarm-out 
when no supplies are left in the spring 
("hunger swarms"). 

3. American foulbrood may be present 
in the colony. 



VENTILATION 
In the early spring the hive entrance 

should be contracted to a width of only 
1 or 2 inches. This conserves heat for 
brood rearing and prevents robbing. As 
the colony becomes stronger and the 
weather warmer, enlarge the entrance 
until it is open the full width of the hive. 

As supers are added and the colony 
becomes populous, more ventilation is 
needed. Otherwise the bees loaf and 
cluster over the front of the hive. To 
provide additional ventilation, raise the 

front of the hive with a small block. Air 
can then come in along the sides of the 
bottom board. Or, you can stagger the 
supers (slipping the first one slightly 
forward, the second one back, the third 
one forward, etc.) to allow air to pass 
through the hive. 

The same results may be obtained by 
placing narrow strips of wooden shingles 
on the side walls of the hive bodies, thus 
providing as many entrances as desired. 
During a lack of nectar don't follow 
this practice as it encourages robbing. 

8xtraeted _Hone!f Production 
Shortly before the honey flow starts 

or when it just begins, inspect your colo­
nies for disease. This should be clone in 
order to eliminate contamination of ad­
ditional supers and larger losses in equip­
ment. 

Add supers liberally, especially at the 
beginning of the basswood or heavy 
sweetclover flow. Bees need room to de­
posit a little of their loads in each cell. 
This makes a larger surface for water 
evaporation from the nectar. Place at 
least two full-depth supers on a strong 
colony at that time, especially if you 
visit your apiary only once a week. Add 
at least one extra super 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 super 
frames with frames containing honey and 
sealed brood. In comb-honey production 
or when using an extracting frame of 
a different depth from the brood frame, 
place a few bait combs partially filled 
with honey in the super. These attract 
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the bees. Scratching the surface of such 
combs to expose liquid honey makes 
them even more attractive to the bees. 

The second super is sometimes placed 
below the first and the third below the 
second. This is to induce the bees to 
occupy them more readily. But, such 
"brood nest" supering entails heavy lift­
ing and extra time. 

Most beekeepers use the top supering 
system. Each successive super is placed 
on top of the last one. However, this 
system is not so applicable to comb­
honey production in which the supers 
with the earliest-gathered honey are 
usually kept on top. This is clone to pre­
vent the cappings from becoming travel 
stained. 

The main honey flow in most of Min­
nesota begins during July. Figure 7 
presents the analysis of records kept at 
the University apiaries from 1936 to 
1945 and from 1946 to 1955. 

These apiaries are located at the Uni­
versity of Minnesota's St. Paul Campus 
and at the University Fruit Breeding 
Farm near Excelsior. This analysis deals 
only with the interrelation of the bloom-
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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 and 
1946-1955. 
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ing of the most important honey plants, 
scale colony records, and swarming. 

Figure 7, years 1936 to 1945, shows 
that there were seasonal peaks in honey 
flow, as shown by the weekly gains of 
scale colonies. More thorough examina­
tion of the chart reveals 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 
weight loss. This is most important be­
cause at that time bees require ample 
stores of both honey and pollen in order 
to attain top 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 curtailed. 

The second increase in weight of the 
colonies coincides with the raspberry 
bloom, and the third-the greatest one­
occurs during the basswood bloom. The 
weight of the hives increases slightly 
between the end of the raspberry bloom 
and the start of the basswood bloom. At 
that time, however, sweetclovers and 
white Dutch clover adequately supply 
the bees. Basswood does not always yield 
well. But, when it does, weekly gains of 
90 to 100 pounds can be expected. 

After the basswood flow, there is often 
a considerable drop in nectar flow-in 
some years to less than 10 pounds a 
week. At one time there was an actual 
loss of 2 pounds during the second half 
of July. If weather conditions are favor­
able, however, gains may continue into 
August with an increase toward the end 
of the month. This results from the in­
creased blooming of goldenrods and 
asters and the second sweetclover bloom. 
By the first week in September the honey 
flow is practically over. 

In comparing the records from 1945 to 
195.5 vvith the previous decade, it be-
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comes apparent that the area of the 
average gains became somewhat flat­
tened and lost some seasonal peaks. 
This indicates that honey flows are now 
more evenly spaced through the season. 
However, the pattern of peak gains re­
mains almost exactly like that of the 
previous decade. 

During 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 utilize the stores in the hive. 
In many instances there is no surplus 
from the August flow. Keep this in mind 
when taking off the honey crop in July. 
Be sure to leave enough stores in each 
colony to provide for the rest of the 
season, winter, and the early spring 
stores. If not, you may have to feed 
sugar to colonies both in the fall and 
the spring. 

Table 1. Colony gains by half-monthly 
periods 

Averages Averages 
1936 to 1945 1946 to 1955 
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June pounds 

First half 10 -7 20 9 
Second half ......... 33 32 24 26 

July 
First half 78 74 48 56 
Second half ......... 47 47 53 41 

August 
First half ............... 10 14 23 6 
Second half ......... 0 15 10 0 

September 
First half ............... 1 3 10 -2 

Total gains ..... 
Gains (June 15-

179 185 188 136 

July 15) ................. 158 153 12.5 123 
Percentage of 

total gains 88 82 66.5 90 



When the average gains of the scale 
colonies are computed for half-monthly 
periods (see table 1), it is evident that 
most surplus ( 66 to 90 percent) comes 
from June 15 to July 30. 

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 
snrplus honey on his colonies until Sep­
tember and then remove the surplus, 
leaving enough stores for wintering. 

The simplest method of removing 
honey is to brush the bees off when 
taking combs out of the hives. Tall­
stemmed weeds used as a brush are best 
for this purpose. They do not anger the 
bees as a brush does. Only use this 
method when there is a heavy flow or 
robbing may start. 

Many beekeepers use the inner cover 
with the hole closed by a bee escape. 
They insert the cover below the super 
to be removed. This super should not 
contain either queen or brood; if it does 
the bees won't go clown. The sup8rs 
above the bee escape must be beetight; 
if not the honey may be robbed out. 

At present the use of carbolic acid for 
removing honey is discouraged. It may 
contaminate honey and thus make it 
unfit for human consumption. The use 
of propionic anhydride for repelling bees 
from honey supers is now officially 
recommended. 

Care of Honey Crop 

It is important that the honey be well 
ripened before it is removed from the 
hive. Also, almost every cell of comb 
honey should be filled and capped. At 
most, only a few cells next to the out­
side edges should remain uncapped. 
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If honey is to be extracted, a larger 
number of cells may be uncapped when 
the honey is removed. But, the greater 
proportion of capped honey the higher 
the product's quality. Even with ex­
tracted honey, at least three-fourths of 
the cells on both sides of the comb 
should be capped. If the humidity is 
high, only fully capped combs should be 
removed or the honey's moisture content 
vvill be too high. The honey will then 
be too thin and more likely to ferment. 

The preparation of honey for market 
depends on the form in which it is to 
be marketed and the plan followed in 
selling. Fundamentally, all utensils, con­
tainers, and other items that contact the 
honey must be kept clean during the 
operation. The honey house should be as 
neat and sanitary as a modern creamery 
or cannery. 

Strain liquid honey through a double 
layer of cheesecloth, a single layer of 
broadcloth, or nylon. This removes all 
foreign materials and wax particles. Let 
liquid honey remain in a settling tank 
until it is perfectly clear before putting 
it into final containers. If you want to 
keep the honey in a liquid conclithn as 
long as possible, heat it to 160°F. for a 
few minutes to kill any yeasts and to 
liquefy any crystals. Then lower the 
temperature rapidly in order not to 
darken the color nor impair the flavor. 
Delicate aromas are easily driven off by 
heat. Take care not to heat any portion 
of the honey above 160°F. 

In general, avoid the use of heat as 
much as possible. When liquefying crys­
tallized honey or in clarifying or steri­
lizing to prevent or stop fermentation, 
place the honey container in a dou­
ble bottom boiler. Or, rest it on some 
vvooclen sticks. This assures circulation 
of the hot water around the bottom and 
avoids scorching the lower honey layer 
by direct heat from the flame. Loosen 



the container's lid to allow for expansion. 
The water level should be about )~ inch 
below the top of the honey container. 

Not only should the honey be in per­
fect condition before marketing but the 

containers (glass or tin) should be clean 
and neat with attractive labels. The re­
tail package must appeal to the eye in 
order to compete successfully with other 
food products. 

la/1 And Winter );tanagement 
August is a good time for checking 

on the quality of queens and for re­
queening. A good queen in the hive at 
all times is necessary for successful bee­
keeping. A poor queen in August or early 
September means poor wintering. The 
only bees that contribute to a successful 
wintering are those reared from eggs 
laid in August and early September. A 
young vigorous queen is also more likely 
to weather the winter. 

However, for successful wintering the 
colony also needs sufficient stores of pol­
len an<:! honey. Remember that pollen is 
as important as honey. Be careful not 
to remove pollen combs before wintering. 

During the second half of August in­
spect the colonies for diseases. At the 
same time, separate the winter brood 
nest from the rest of the hive by a 
queen excluder. But, don't rearrange the 
brood nest unless absolutely necessary. 
In arranging the brood nest, place the 
combs with brood in the lower hive 
body. Two of them, having both brood 
and honey, can be left in the middle of 
the upper hive body. Fill the rest of the 
upper hive body with sealed honey 
combs. Honey combs having beebread 
sealed over with honey are preferable. 

Such a rearrangement takes some time. 
A beginner should do this while nectar 
is still coming in to minimize the possi­
bility of robbi1~g. Still better, simply add 
a hive body containing sealed combs 
with honey and beebread on top of those 
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hives with five or six frames of brood in 
the second story. 

All surplus honey should be removed 
even if it is not capped. Now the begin­
ner will be most successful if he uses 
bee escapes in removing the honey. 
Brushing the bees off the combs may 
start robbing. Also be careful not to spill 
any honey in the apiary or leave combs 
outside where bees can discover them. 

A colony going into the winter must 
have at least 60 (preferably 80 to 90) 
pounds of honey and equivalent to from 
four to six frames of pollen. This carries 
them through until the nectar supply is 
sufficient in the spring. If necessary, feed 
the bees in the first half of September to 
give them enough time to store and ripen 
the sugar solution. To prepare this solu­
tion, thoroughly dissolve two parts of 
sugar in one part of hot water by vol­
mne. To be ready for winter a two-story 
standard hive should weigh 125 to 135 
pounds; the three-story one, 150 to 160 
pounds. 

When honey is removed, contract the 
hive entrances to minimize the possibility 
of robbing. Also provide upper or middle 
entrances not more than 2 or 3 inches 
wide. These facilitate the removal of 
moisture from the hives. At the same 
time, they prevent suffocation of the bees 
if the bottom entrance becomes clogged 
with ice or dead bees during. the winter. 
If there are top or middle entrances, 
the bottom entrance may be closed com-



pletely. Or, leave a small hole allowing 
several bees to pass through. 

If you use an entrance cleat, place 
the smallest incision toward the hive 
wall. Do not place this incision toward 
the bottom board or it might be clogged 
quickly with dead bees. 

Wintering 

In the cold northern climate, honey­
bees do not hibernate. Instead, they 
"winter" or pass the winter huddled in 
a cluster. Inside this cluster the bees 
are active. They respond quickly to any 
disturbance by coming out of the cluster 
and eventually out of the hive. 

The bees begin to cluster when the 
temperature in the hive falls to about 
57°F. As the temperature goes down, 
the cluster becomes more compact. Bees 
on the outside of the cluster form a shell 
1 or 2 inches thick. 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. An inch from the outer shell the 
temperature may be well below freezing. 
The temperature on the surface of the 
cluster is kept at around 43o to 46°F. As 
long as there is honey available, a strong 
colony usually withstands low tempera­
tures. 

Communication between frames is 
maintained through the "connective 
cluster." This is part of the main cluster 
that protrudes over the frames. Most ac­
tive ventilation is clone through this 
connective cluster. The bees come out 
'Nhen disturbed or they overflow from 
one alley to another when moving to the 
next interframeal space. 

If 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 
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prolonged cold spell. The position of the 
connective cluster changes during the 
winter depending on the position of the 
main cluster. Never break the continuity 
of the bee space in your hives during 
the winter by placing insulation directly 
over the top bars. If you do, you lessen 
the chances of your bees for a successful 
wintering. 

OUTSIDE WINTERING 

The majority of colonies in Minnesota 
are wintered out-of-doors. For good out­
side wintering, the most important factor 
is a location well protected from cold 
by a good windbreak. The location must 
also have good air drainage. Moreover, 
a good practice is to place some porous 
protection on the top of the hive such 
as l-inch insulite board, planer shavings, 
or leaves placed over the inner cover. 
The bee escape hole may be open or 
covered with burlap, depending on the 
type of insulation used. 

The colonies may be wrapped in two 
layers of building paper or' light tar 
("black jack") paper. Avoid using heavy 
tar or asphalt paper because it does not 
allow 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 on one side 
of the hive is sufficient. 

After folding the paper over the upper 
insulation, place a paper cover on top of 
it, fold it over the sides, and tie it around 
with a string. Place the original outel" 
hive cover loosely on top of the paper 
cover and weigh with a brick. Cut a 
hole in the wrappings over the con­
tracted entrance. Protect it with 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, you may protect the 



sides of the hive with corrugated paper, 
balsam wool, insulite boards, or other 
insulating material. However, the en­
trance should always be opened and pro­
tected with two small laths or a lath in 
which is bored a hole of the same dimen­
sion as the top entrance. With good care 
the wrapping and insulating materials 
can be used for a number of years. 

Some beekeepers do not wrap their 
colonies and report very good wintering 
results. You will find through experience 
what type of winter protection is neces­
sary for your colonies. Average results 
for the 10-year period of wintering at 
the University apiaries showed losses in 
dead, weak, and queenless colonies to 
be equal to 34 percent for the nonpacked 
group, 15 percent for the lightly packed 
(double wrapping with building paper, 
single corrugated paper cases), and 10 
percent for a heavily packed (balsam 
wool, double corrugated paper cases, in­
sulite boards) group. The losses in dead 
colonies only were 18 percent for non­
packed, 6.4 percent for lightly packed, 
and 2.9 percent for the heavily packed. 

CELLAR WINTERING 

Scme beekeepers winter their colonies 
in well insulated basements or cellars. 
Allow about 15 cubic feet for each col­
ony. The place should be dark, fairly 
dry, as free as possible from any dis­
turbance, and provided with ventila­
tion. The insulation should 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. Higher temperatures 
cause bees to: ( l) become more active 
and restless, (2) consume more stores, 
( .3) use up more energy, ( 4) be more 
susceptible to dysentery, and (5) come 
through the winter in a generally weak­
ened condition. 

Place the bees in the cellar as soon 
as the last good flight weather has 
passed. Take them out of the cellar about 
the time the willows and soft maples 
bloom. In St. Paul this is in early Novem­
ber and early April. 

When taking the hives into the cel­
lar, remove the entrance blocks. Leave 
the full depth entrance entirely free. Re­
place these blocks when putting the 
hives. out on their summer locations. 
Take out the bees in the evening of a 
cool, cloudy clay. If they are brought out 
in the middle of a bright, warm day, 
there may be drifting. 

If you do not plan to winter your colo­
nies, you may kill them in the fall. In this 
case remove the queen from the hive 3 
weeks before killing. This allows all 
brood to emerge and leaves the combs 
clean for installing packages in the 
spring. 

Don't kill your best colonies. They can 
be used for queen rearing, thus improv­
ing total return from your apiaries. 

Both cellar and outside wintering are 
successfully practiced in all parts of 
Minnesota. There are advantages and 
disadvantages to both types. Factors of 
locality and management also govern the 
choice. ln every case, however, one im­
portant factor is the colony's condition 
-a result of your management long be­
fore winter. 



See Viseases And 8nemies 
Diseases of bees may be divided into 

two classes-those that affect adult bees 
and those that affect brood. 

Adult Diseases 

DYSENTERY 

Bees affected with dysentery have 
their recta greatly distended with watery 
contents. They void their feces in or near 
the hive instead of in flight as they do 
normally. In this case the frames, es­
pecially the top bars, are soiled with 
dark brown spots-the feces of bees. 
Too high a water content in the winter 
food, poor quality stores, poor protection, 
and inadequate ventilation may bring 
about this condition. In most cases it is 
associated with Nosema infection. 

ISLE OF WIGHT 

The Isle of Wight or Acarine disease 
is caused by a tiny mite that enters the 
thoracic tracheae of the adult bee. For­
tunately this disease does not exist in this 
country or in Canada. Furthermore, we 
have a quarantine law forbidding the 
importation of bees from any other 
country except Canada. 

PARALYSIS 

Paralysis is caused by a virus. The 
affected bees become weak, sluggish, 
hairless, and shiny and the body and 
wings tremble. They usually crawl or are 
carried out of the hive by other bees and 
then die. Hequeening sometimes im­
proves the condition. 

NOSEMA 

Nosema is caused by a one-celled ani­
mal parasite, Nosema apis, which multi­
plies in the lining of the digestive tract. 
Affected bees crawl about outside the 
hive and are unable to fly. Their abdo­
mens are often swollen and appear shiny 
or greasy. Nosema is most evident in 
early spring and disappears with warm 
weather. It probably causes considerable 
losses in the spring in Minnesota. 

This parasite weakens bees by living 
on the contents of their stomach cells. To 
improve the chances of such colonies to 
become strong by the main honey flow: 
( 1) leave packing on the hives until 
warm weather is established, and (2) 
give bees a pollen substitute early in the 
spring. 

SEPTICEMIA 

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

SPRAY POISONING 

Although the state law, under penalty, 
prohibits spraying fruit trees with in­
secticides during blooming, a crop of 
dandelions is sometimes in bloom under 
trees being sprayed. Bees die if they 
collect nectar from these sprayed flowers. 



Poll en coll ectors bring the pollen to the 
hi\'e, and, thcr for , man y nurs bees are 
poisoned. The affected bees crawl out of 
the hive and die. A fanlike carp t of d ad 
bees is formed in front of the entrance. 

olonies arc considerably weakened . 
You should inform neighboring or­

chardists of the law, the effec t of spray­
ing on bees, and the eventual diminish­
ing return from the orchard resulting 
from the lack of pollination. 

Brood Diseases 

Four brood dis ases of b es ar pres­
ent in this country (sacbrood, Europ an 
fou lbrood, para foulbrood , and Am rican 
fou l brood ). Thr occur in Minneso ta, 
but only AFB is of conomic importanc . 

SACBROOD 

Sacbrood is caused by a fi lterable 
virus. It is widespread but seldom causes 

serious loss. Aff cted larva dies after 
becoming full grown and usuall y after 
th cell is ·app d . The skin becom s 
tough and the bo ly cont nts watery. A 
brown scale forms when the larva di es. 
Dead larva· usuall y lie fu ll y xt ndcd on 
the floor of the cells. Their dark brown 
heads show through the openings in the 
cappings . 

There is no characteristic odor associ­
ated with this disease. The d ad larva 
or the scale formed from it may easily 
b r moved with a match or toothpick. 
A good colony generally cleans out all 
such scales and dead larvae and the dis­
cas disapp ars. If not, strengthen the 
colony with bees and merging brood 
from a healthy hive anl th n requeen. 

EUROPEAN FOULBROOD ( EFB) 

European fou lbrood is caused by a 
bacill us . The larva di es when it is quite 
small and still cu rl ed up on the bottom 
of the cell . It tums a grayish-yel low and 

Fig. 8. Sacbrood. The heads of dead larvae point up toward the top wall in cells from 
which adult bees removed a part or all of the cappings. 
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gives off a slightly sour odor. The larva 
and the scale formed from it may be re­
moved easily. 

This disease is not common in Minne­
sota and seldom causes serious losses. 
If it persists, requeen the colony with a 
young queen of Italian, Carniolan, or 
Caucasian stock. 

Recently a virulent type of European 
foulbrood appeared in some localities. 
Whole apiaries were wiped out in a 
short time. Terramycin or streptomycin 
antibiotics combat the disease. 

AMERICAN FOULBROOD ( AFB) 

American foulbrood, a disease that at­
tacks honeybee larva, is the most serious 
disease with which U.S. beekeepers have 
to contend. It is caused by a germ known 
as Bacillus larvae. This germ forms resist­
ant spores that may contaminate food fed 
to healthy larvae. In the stomach of the 
larvae the spores germinate into rod­
shaped vegetative forms and multiply 
rapidly. This causes death of the larva 
or pupa, generally after the cell has been 
capped. 

The dead larva or pupa turns choco­
late brown and lies lengthwise along the 
lower cell wall. The cell cappings be­
come sunken and discolored. Many of 
them are punctured, giving the comb a 
characteristic appearance. 

When a cell is opened, it may dis­
close the shrunken larva or pupa in the 
lower portion with its extended tongue 
sticking to the top wall. If a match or 
toothpick is il'lserted into the decayed 
body the skin breaks very easily. The 
sticky, gluelike contents will cling to it 
and will rope or string out when the stick 
is withdrawn. 

The body gives off a characteristic 
odor of burned glue. As the decayed 
mass dries, it shrinks into ,a dark brown 
scale. This scale sticks to the bottom 
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wall of the cell so tightly that it cannot 
be removed without tearing away part 
of the wall. When inspecting for disease, 
hold the combs at an angle so that the 
light shines down to the bottom of the 
cells. 

American foulbrood is spread by in­
fected food. The most dangerous source 
is contaminated bee equipment and 
honey from a badly diseased colony. This 
disease is one of the greatest hazards 
that beekeepers face. It has caused losses 
in this country amounting to millions of 
dollars and has put thousands of bee­
keepers out of business. Don't consider 
beekeeping without becoming thorough­
ly familiar with American foulbrood and 
its control problems. 

Disease Resistance-In apiaries great­
ly destroyed by American foulbrood, 
some colonies apparently were not af­
fected by the disease. A thorough inves­
tigation showed that the bees of such 
colonies cleaned the combs full of dis­
eased brood and reared healthy larvae 
in them. The bees energetically cut out 
the diseased material. Then bees can 
recognize and remove infected larvae 
when they are yet not sealed. They are 
also able to remove the spores of AFB 
from the contaminated liquid carried in 
their honey stomachs. Furthermore, lar­
vae in such colonies have a degree of 
immunity toward the disease. Disease­
resistant strains of bees have been reared 
from such colonies. 

Starved, Chilled, and Poisoned Brood 
-Sometimes after a prolonged cold 
spell in the spring, you may find a part 
of the larvae and pupae dead, usually on 
the brood area fringes. Some cappings 
may be open. At first glance a beginner 
may suspect AFB. The larvae, however, 
can be pulled out with ease, are not 
"melted down" nor ropy, and do not 
have the characteristic odor of larvae 



Fig. 9. American foulbrood. The ropy, brownish remains are stretched out on the end of 
a toothpick which was inserted into the decaying body of dead larva and then 
pulled out slowly for about an inch. This ropiness is the best practical test for 
American foulbrood. 

dead of AFB. This is the case of chi lled 
brood. If such dead brood is spread over 
the whole area, it may be the case of 
poisoned brood . 

When the bees are ·lose to starvation 
th sealed brood cells may be opened 
and the larvae or th pupae may be par­
tiall y sucked dry, their heads or part of 
thoraxes op n. Many pieces of pupal 
parts may be lying in front of the en­
trances. Feed ing the colony without de­
lay may save it from perishing. 

How to Control American Foulbrood 
- Most states have laws an l regulations 
for the control and eradi ation of this 
disease. It is the duty of a state bee in­
spector to administ r th se laws . How­
ever, no state has sufficient funds to in ­
spect all its colonies. You must I arn to 
be your own inspector . Know how to 
avoid doing anything that exposes your 
bees to the disease. And, know what 
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steps to take if any colony becomes in ­
f cted . The following suggestions are 
offered as guides. 

1. Never buy bees in hiv s unless 
they are healthy. 

2. Never use borrowed equipm nt un­
less you know it is free from disease. 

3. Wh n starting with new bees, try 
to determine whether there is any source 
of in£ ction (either diseased be s or un­
used or discarded bee equipment) with­
in bee Bight of your location. Bees By 
s vera! miles and old combs may harbor 
the diseas for many years. 

4. Use queens bred for resistance to 
American foulbrood. 

5. Nev r feed honey to bees unless 
you know it was produced in disease­
Ere colonies. 

6. Inspect your colonies regularly in 
early spring, before the main honey Row, 
and in the fall. Examine brood combs 
critically wh n ver you work. 



7. Learn the distinguishing character­
istics of the three brood diseases found 
in Minnesota. Learn to distinguish dis­
eased brood from brood that may have 
died from starvation, chilling, or poison­
ing. 

8. If in doubt, send a sample of dead 
brood to the State Entomologist, State 
Office Building, St. Paul 1, or call your 
local deputy bee inspector. Wrap the 
same in newspaper and place it in a 
strong box. 

9. If you think there is some infection 
in your colonies that hasn't developed to 
a point where it can be detected, don't 
transfer combs from one colony to an­
other in feeding, equalizing, or making 
increase. Be particularly careful to guard 
against robbing. Do not expose any 
honey or used equipment. 

10. If a case of AFB appears in your 
yard, treat the apiary according to rec­
ommendations of the local bee inspector. 
According to the Minnesota Apiary In­
spection Law . ; . "For the purpose of 
ascertaining the existence of any bee 
diseases, the commissioner, or any of his 
authorized employees, may enter upon 
any private or public premises and shall 
have access to any apiary. If any of the 
bee diseases are found to exist in any 
apiary, or in any colony in any apiary, 
and if the commissioner is of the opinion 
that such diseases can be controlled by 
any method, he shall cause the same to 
be treated. Otherwise the colony or api­
ary in which such bee diseases are found 
shall be destroyed by fire. All bee equip­
ment found in any diseased apiary may 
be destroyed under the direction of the 
commissioner." 

Under the direction of the local bee 
inspector sodium sulfathiazole or terra­
mycine may be used in treating AFB. 

. Both of these materials should be fed 
only in the early spring when there is no 
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possibility of contaminating honey for 
human consumption. In case there is a 
possibility of acquiring a disease that is 
harboring near your apiary, feed 1 gallon 
of sulfathiazole sugar solution to each 
colony early the spring and in the second 
half of September as a preventive (J!, 
teaspoon sodium sulfathiazole to 1 gallon 
of sugar solution) . 

Eradication of American Foulbrood­
The following method is recommended 
by USDA and by all states where in­
spection is rigidly carried on: 

1. Kill the bees of the diseased colony. 
• Leave the colony undisturbed 

for at least )~ hour just before 
killing the bees. This permits 
the return of bees that were dis­
turbed during inspection of the 
colony. Spread a tablespoon of 
calcium cyanide dust on a sheet 
of stiff paper or cardboard and 
slide it into the entrance. Leave 
the entrance open a few min­
utes to allow field bees to re­
turn. 

The hydrocyanic gas given 
off by the dust is one of the 
deadliest poisons known. Take 
great care when 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. 

• In cases of emergency when 
calicum cyanide is not available, 
use gasoline. However, it is a 
poor substitute. When all bees 
are in the hive, close the en­
trance and make the hive bee­
tight. 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 pre­
cautions against fire must, of 
course, be taken. 

2. Burn all the bees and combs im­
mediately. 

• Before the bees are killed, se­
lect a place not likely to be 
plowed or disturbed. Dig a 
pit 18 inches deep and large 
enough to hold all the materials 
to be burned. 

• Carry the hives containing the 
dead bees close to the pit. Place 
them on paper or burlap to 
catch any bits of comb and dead 
bees that drop. Also burn these 
dead bees in the pit. 

• Kindle a fire, making it as hot 
as possible. Use several strong 
cross planks of wood or metal 
to support the combs and to 
allow plenty of draft under­
neath. Feed the bees and combs 
to the fire as fast as possible. 

• When everything is completely 
burned, rake all scraps and dead 
bees into the pit. Then fill the 
pit with dirt. 

3. Disinfect the empty hives. 
• Thoroughly scrape the hive bod­

ies, bottoms, and covers. Catch 
all scrapings on paper and 
burn. With a blowtorch, slightly 
scorch the inside of the hive 
bodies, covers, and bottom 
boards. Or immerse the hives 
in lye solution ( 10 gallons of 
water per pound of lye) and 
boil for 30 minutes. 

To obtain detailed information on 
combating bee diseases write to the 

State Apiarist, 670 State Office Building, 
St. Paul 1, Minnesota. 

Bee Enemies 

Larvae of wax moth devour combs 
completely. Keep only strong colonies 
in the bee yard. Inspect surplus combs 
weekly for this pest. Fumigation can be 
accomplished by using paradichloroben­
zene, methyl bromide, ethylene dibro­
mide, tear gas, cyano gas, or sulfur. 

Wasps and hornets, if numerous in the 
locality, may cause some damage by at­
tacking loaded bees returning to their 
hives. Destroy the nests of these insects 
with fumigants. 

Mice greatly damage stored combs or 
colonies during the winter. Store combs 
in mouseproof buildings. Contract en­
trances of the outside colonies in the . 
first part of September or nail wire 
screen guards (% inch wide) over the 
entrances. 

Toads, if abundant, may cause consid­
erable damage by eating bees at the 
entrances. Newly installed packages and 
the queen-rearing nuclei suffer most. 
Avoid locating apiaries in places where 
toads may do damage. 

Skunks sometimes disturb colonies and 
eat bees. Sprinkling the skunks' passages 
with powdered lye usually drives them 
away. If not, trap or kill them. 

Bears cause considerable damage to 
bees in northern Minnesota. Elecb·ified 
fences can check them or they can be 
killed when pillaging an apiary. 
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