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ABSTRACT

of a beehive.

The winter months are stressful to honey bees because the cold temperature can keep them from
reaching their food source (honey) in their beehive. An experiment was conducted in Barkhamsted, CT in
order to determine if there is a way to increase the temperature within a beehive using crushed coal.
Three bechives were obtained and modified. Temperature loggers were used in order to record hourly|
temperatures within and outside of the beehives. This data was analyzed to determine if there was a|

between crushed coal and the internal temper:

INTRODUCTION

[Bees are without a doubt one of the most important components of our food production.
| Approximately 90 percent of our crops in the ULS. depend on bee’s pollinating behaviors. During|
lthe warm months, bees gather nectar and pollen from flowers for food during and in the process
lcarry one flower’s pollen with them to the next flower they land on.

Without bees, our crop production, food supply, and economy will decrease. Beckeepers are
trying to find ways to help our bees stay alive and increase their population. One of the ways to
help keep bee populations from dying is to increase the temperature of the bechive during winter.

RESEARCH SITE

Honey Bee on Apple Blossom
Bee pollination not only
results in a higher
‘number of fruits, berries
or sceds, it may also give
a better quality of
produce. The appropriate
amount of pollination

Each individual honeybec is exothermic (maintaining body heat from outside), but
the hive is endothermic (maintains body heat from within). With the arrival of winter, the bees,
now called winter worker bees, assemble into a cluster, and shiver their flight muscles against
each other in order to produce a moderate degree of heat for the hive (4).

The main purpose of the winter worker bee is to help the colony survive until spring. During the
cold months, honey bees swarm tightly together in a cluster around the queen when the air dips
below 54 °F to 57 °F. The cluster loosens up as the weather warms and tightens back together as
it cools. As the temperature continues to decrease, the cluster becomes close-fifted and bunched
as the bees cling tightly together on the combs in the hive. The bees at the core of the cluster
maintain a temperature of approximately 64-00 °F, while the perimeter of bees sustain &
temperature from about 48-57 °F (4).

The winter worker bees rotate through the cluster from the outside to the inside so that no bee
gets 100 cold. The colder the weather is outside, the more compact the cluster becomes (2).
During warm periods, the cluster shifls s position to cover new areas of comb containing honey.
An extremely prolonged cold spell can prohibit cluster movement, and the bees may starve to
death only inches away from honey (4).

helps the

of all the seeds in a fruit. An apple, for cxample, will only
develop all the seeds inside if it has been pollinated by several
bees and fully fertilized. It is possible for an apple flower to
develop about ten seeds. Ifall the seeds do not develop, the fruit
itself does not develop where the seeds are not developing. This
results in poorly shaped apple of low weight (3).
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You can call me
queen bee......
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| Ambient Temperature -11°C
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Within this cluster, the Queen is kept warm-about 93°
F - with heat generated by the worker becs. Bees
winter best on combs that have been used for brood rearing.
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CONCLUSIONS

Based on the data retrieved from the temperature loggers; during the day, the carboy with the
coal heated up more than the carboy without the coal and the control bechive. The control
bechive heated up more than carboy without coal.
Overnight, when the temperature is below 25 °F, the carboy with the coal does not have any
affect increasing the temperature of the beehive. The empty carboy registered a higher

than the carboy with the coal.

TP Anthracite coal is a dense,
hard sedimentary rock with a
jet- black color & metallic
lllslcr. It contains between

86% and 98% carbon by

Before Crushing

Based on the data from February 12 to March 3, 2014, the average outside temperature
at 1:00 am was 14.8 *Fahrenheit. Interestingly, all three of the bechives maintained an
average of 19 °Fahrenheit (the control beehive 19.03 “Fahrenheit; the beehive attached
to an empty carboy 19.1 °Fahrenheit; and the beehive attached to the carboy with coal
18.88 "Fahrenheit) during the night.
Based on the data from February 12 to March 3, 2014 the average temperature outside
at 13:00 (1:00pm) was 27.2 “Fahrenheit. The beehive attached to the carboy with the
coal mais an average of 323 hil rol beehive
ined an average temperature of 30.1 *Fahre ' degrees. The
bechive attached to the empty carboy mainta 30.0 “Fahrenheit;
indicating the enp .urluy dowmo: offer any increase i iperature within the
beehive. ', A5 S o
Further research needs to ?one to m;rmme if the z?gmmqm temperature
in thie beehive attached to the carboy with coal during the day is enough to reduce the
stress on the bees during winter bv ing them to expand the cluster and reach the
food more readily.
Also, more experimentation needs to ot using a carboy full of crushed coal in
order to determine if this would increase the temperature more than 2 degrees; thereby
providing the bees with a much better advantage to expand the cluster and reach the
honey and eat during the winter months. .
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