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Propolis is the soft, pliable and very sticky
orange substance that gums all the hive parts
together and stains your clothes during
summer hive inspections. It is also the hard
and brittle orange sealant that has to be
cracked open in order to enter the hive during
the Winter or early Spring. No wonder it goes
by the name ‘bee glue’ !

Historically, it has been unpopular with
beekeepers, who have tended to selectively
breed the propolising trait out of their stock.

Derived from the Greek, propolis meaning
something like ‘before the city’. It is used by
honey bees to cover almost every surface
within the colony.

In the established tree nest of a feral colony,
the rough bark immediately surrounding the
entrance is bitten away and a smooth layer of
propolis is laid down. If the entrance itself is
too large then the bees reduce its size using
propolis. Within the nest cavity, after removal
of all weak and rotten wood, any holes or
crevices within the walls are filled and
smoothed out with propolis. Indeed, one of the
first steps in transforming the cavity into a
home is the coating of the entire inner surface
of the nest area with a 0.3 - 0.5 mm propolis
film known as a ‘propolis envelope’.

Thicker ridges of propolis are then laid down at
the attachment points of comb to the walls. On
comb itself, a thin propolis film is found upon
the outer rim of every cell. Workers even
embed propolis inside cleaned and polished
cells. Any cells containing contaminated pollen
become entombed in propolis as, upon their
death, do any colony invaders that are too large
for the bees to physically remove. It is obvious
that propolis is highly valued by the bees.

What is Propolis Made From ?
The distinguishing ingredient of propolis is an
amalgam of resins derived from diverse local
plants. Within temperate  regions, poplar trees
are a particularly favoured source, but pine,
birch, elm, elder, beech and horse chestnut
trees are also commonly used.

Resin is collected from wounds on trunks and
branches as well as from buds and young
leaves.

Plant resins contain innumerable bioactive
chemicals, including large numbers of
flavanoids, terpenoids and phenolics. Many
flavanoids have demonstrable antibacterial,
antiviral and anti-inflammatory properties.

Terpenoids are the volatile component
responsible for the resinous odour.

Honey bees utilise all these substances in their
natural state without any subsequent chemical
alteration.

Plant resin is converted into propolis by honey
bees through the addition of other substances
so that the final product comprises
approximately 50% resin, 30% beeswax, 10%
essential and aromatic oils, 5% pollen and 5%
other organic substances.

Well over three hundred distinct chemicals
have been identified in propolis samples. In
addition to the categories already mentioned,
these include sugars, hydrocarbons, vitamins
and several trace elements. The exact
chemical composition is dependent upon the
resin sources. Nonetheless, anti-microbial
properties of the final products are remarkably
consistent around the world even when the
exact constituents vary considerably.

How is Resin Collected and Propolis Used
by the Colony ?
The rate at which plant resins are foraged and
used within the colony follows a seasonal
pattern that is not directly influenced by actual
intra-colony microbial threats.

Resin foraging takes place between May and
November, peaking between the end of June
and the close of the Autumn. Warm sunny days
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are ideal, with resin sources typically being
visited between about 10:00 am and 3:30 pm.

Propolis is not stored to any great extent
within the nest and the resin on each returning
forager is put to use as soon as it has been
unloaded. Therefore, by default, cementing
activities peak in the late afternoon.

Resin foragers are small and specialist sub-
population of worker bees, perhaps having a
genetic predisposition to the task. The foraging
itself is thought to be demand-driven for which
the main stimulus is the detection of gaps and
crevices in the nest wall by the resin foragers
themselves, using their antennae. It is also
possible that slits of light and drafts of air
passing through the fabric of the nest wall are
other indicators of the need for more propolis.

On leaving the nest, it is not known what
factors attract the foragers to particular resin
sources. However, the collection activities
themselves have been well described by a
number or researchers. Firstly, the resin
forager breaks off a very small fragment of
resin with her mandibles. She then works it
with her mandibles, presumably to make it
more malleable and a suitable shape, because
there is no evidence that the chemical
composition changes during the process.

The resin is sequentially passed from the
mandible to a foreleg, middle-leg and then the
corbiculuis of the the ipsilateral hindleg. This
process is repeated many times until there is a
full load on both sides. Intermittently during
the loading process, the forager will take small
test flights in the immediate vicinity of the
resin source, presumably to check weight and
balance of the load. Loading typically takes
about seven minutes and then the forager
returns to the nest.

On returning to the nest, the resin forager
goes directly to the location where the need for
propolis had been identified. Being completely

unable to unload herself, she waits for
cementing bees to bite off the resin chunk by
chunk. If necessary, she will use the tremble
dance to recruit unloaders. Only at this point is
the resin renamed propolis.

The propolis is either used immediately for
cementing purposes or put into a small pile for
future use. Again, there is no chemical
alteration of the raw material by the bees. Any
cemented areas are smoothed off by the
mandibles of the cementing bee.

Most cementing bees are middle aged pre-
foragers, but resin foragers will also perform
this activity if they are not carrying a resin load.

The unloading and cementing process can take
anything between about fifteen minutes and
several hours.

If recruitment of more resin is necessary,
active resin foragers will perform waggle
dances next to the area in need of cementing
rather than on the dance floor near the
entrance. Colonies unable to find a suitable
propolis source have been known to collect
substitute materials such as paint, asphalt or
mineral oil.

What is the Purpose of Propolis ?
Propolis is a crucial architectural fabric within
a honey bee colony. It serves as a caulk for
blocking drafts and limiting the influx of water
from tree sap or the immediate external
environment.

It can also be used as a simple physical
defence against a range of pests. The following
are examples of this use as a physical defence.

Photographs - Propolis Load = Devon BKA /
Delivering Propolis = southernoregonbeekeepers.og

Bee returning to the hive with a
propolis load

Delivering and applying propolis



All photos Reigate BeeNews copyright - unless otherwise stated Page 3

● At the entrance, a sticky layer of propolis can
deter small nest invaders such as grubs and
ants.

● Within the nest proper, it is used to eliminate
any cracks and crevices that would otherwise
provide ideal egg-laying sites for wax moths.

Also within the nest, it can be used to trap
small hive beetles in ‘propolis prisons’, to
break their reproduction cycle.

However, all these important physical defence
functions are almost trivial compared to what
is arguably its primary role, namely the
provision of colony-level defence against
microbial infection. Any warm and humid
cavity containing large stores of carbohydrate
and protein, open brood and highly social
trophallactic insects should be an obvious
target for microbial infection. However,
containing over three hundred plant-derived
chemicals with antibacterial, anti-viral and
anti-fungal properties, the propolis envelope
provides ‘social immunity’ for the colony. Being
present on every conceivable nest surface, it
literally serves as a bioactive doormat that is
constantly decontaminating the inhabitants of
many potential pathogens.

Whilst much of the anti-microbial effect is
probably dependent upon direct physical
contact with propolis, some might be due to
volatile components that diffuse through the
air.

Examples of how propolis alters the microbial
landscape and/or the metabolism of certain
pests are summarised below:

(1) Mitigation of the Virus Threat Posed by
Varroa Destructor Mites.
There is 100% varroa mortality when the mites
are exposed a high concentration of the
volatiles from alcohol-soluble propolis, whilst
weaker concentrations significantly impair mite
metabolism. The varroa mite serves as a

devastating viral transmission route against
which honey bees currently have no effective
natural defence.

(2) Protection against (American Foul Brood).
Propolis protects larvae against AFB spores but
it cannot eradicate established disease. It has
also been shown to reduce the AFB spore load
in honey.

(3) Improved Honey Bee Survival in
(Stonebrood) - Contaminated Nests.
Propolis inhibits in vitro fungal growth. It also
induces honey bee P450 isoenzymes that
metabolise mycotoxins into non-toxic
products, thereby allowing bees to live longer
in their presence. In contrast, P450 inhibitors
shorten honey bee life span in the presence of
mycotoxins.

(4) Disruption of the Reproductive Activities of
the Greater Wax Moth.
Propolis can impair the metabolism and
increase the mortality of the greater wax moth.

(5) Protection Against Scavengers of Dead
Flesh.
Propolis is used to encapsulate the dead bodies
of any hive invaders too large for honey bees
to expel from the nest. This minimises carcass
attractiveness to diverse scavenging
arthropods at various stages in their life cycle.

It also minimises nest contamination by a wide
range of bacterial and fungal decomposers.

Despite the theoretically high appeal of their
colonies to microbial pathogens, honey bees
have a remarkably limited repertoire of
humoral immune responses and a small range
of P450 isoenzymes when compared to most
other insects.

Research has shown that the propolis envelope
reduces colony bacterial load to such an extent
that considerably less demand is placed upon
the innate immune responses of the honey bee.

Mounting an immune response is very draining
of resources that could be used in other ways.
For example, in a study of sixteen colonies
exposed to two large inoculums of American
Foul Brood spores, five colonies developed
high-level disease whereas the remaining
eleven had low-level disease. Within the low-
level disease group, there was over a one-
hundred fold difference in the amount of larval
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immune peptide transcription between
colonies.

It was found that those colonies mounting the
largest innate immune responses had
considerably smaller brood areas, supporting
the idea that vast energy and nutritional
resources were being deflected from brood
rearing to mounting the immune response. It
has been argued that such energy savings
make the collection of plant resins for the
creation of a propolis envelope highly cost-
effective for honey bee colonies. With over
three hundred bioactive chemicals in a typical
envelope, it is highly unlikely that any
environmental bacteria or fungi will ever
develop complete resistance to it.

Should we Review our Approach to
Propolis in Our Hives ?
It appears that high-propolising honey bee
colonies should be valued for their superior
colony-level defence. Perhaps beekeepers
should start to view this trait favourably and
selectively breed for it.

Better understanding of the importance of the
propolis envelope might encourage
beekeepers to desist from scraping so much of
it away during hive inspections. Arguably,
propolis should be allowed to build up so long
as it does not interfere with hive
manipulations. Indeed, propolis deposition
could even be encouraged through the use of
roughened hive interiors for the bees to
smooth over.

The alcohol-soluble fraction of propolis
scrapings can be put to use in the apiary. For
example, it can be painted onto the interior
surfaces of newly constructed hive equipment
to give the bees a head start in their fight
against pathogenic microbes.

Research is also currently underway to
discover whether spraying propolis extract
onto newly-drawn comb provides any
protective advantage against American Foul
Brood or other brood diseases.
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