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32 COUNTRIES

FROM WHICH EBA HAS MEMBERS
(65 beekeeping organizations)

In order of confirmation of the Statute of EBA

430.584 beekeepers

Serbia
Slovenia
North Macedonia
Bulgaria
Greece
Romania
Malta
Germany
Hungary
Ukraine
Montenegro
Lithuania
Bosnia and Hercegovina
Sweden
Croatia
Czech Republic
Poland
United Kingdom
Netherlands
Italy
Ireland
Belgium
Cyprus
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Switzerland
Prishtina*
Portugal
Spain
Slovakia
Austria
Albania
Iceland
Estonia
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GENERAL SPONSOR

OF THE
EUROPEAN BEEKEEPING ASSOCIATION
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SILVER SPONSOR

OF THE
EUROPEAN BEEKEEPING ASSOCIATION

VITA BEE HEALTH'IS COMMITTED TO
THE EUROPEAN HONEY BEE INDUSTRY
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BRONZE SPONSOR

OF THE
EUROPEAN BEEKEEPING ASSOCIATION

FEEDING
SOLUTIONS
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From an idea,
to a European decision,
to implementation in practice

In 2025, European Commissioner for Agricul-
ture and Food Christophe Hansen visited Slove-
nia on the occasion of World Bee Day. During his
visit, he also met with representatives of the
leadership of the European Beekeeping Associ-
ation (EBA).

We presented one of the key initiatives of
European beekeepers: the introduction of annual
financial support for beekeepers based on the
number of bee colonies, meaning support for
every beehive.

We explained why European beekeeping de-
serves such direct support and why European
legislation should allow this type of measure.
Commissioner Hansen expressed his willingness
to work towards a solution and to adapt the legis-
lation to make such support possible.

In December 2025, the European Union
adopted changes enabling this type of support.

Slovenia has now taken an important step
further. By deciding to introduce annual support
for beekeepers based on the number of bee col-
onies from 2028 onwards, Slovenia will demon-
strate that such a measure can also be
implemented in practice.

This is a great example of how an initiative
from European beekeepers, dialogue with Euro-
pean decision-makers and concrete national im-
plementation can together bring about
meaningful change for beekeeping.

A historic day for
Slovenian beekeeping —
support per hive starting
no later than 2028!

A meeting took place today at the Ministry of
Agriculture between Minister Janez Cigler Kralj
and his team and the President of the Slovenian
Beekeepers' Association, Bostjan No€, and his
team.

Today can be described as a historic day, as
. Minister Janez Cigler Kralj gave assurances that,

for the first time in Slovenia's history, a system of
support per hive will be established, with pay-
ments commencing in 2028. The Minister and his
team are examining the possibility of providing
support as early as 2027, though he cannot yet
make a firm promise to that effect. The per-hive
support will be available to all beekeepers who
have their bee colonies registered in the apiary
register—covering approximately 200,000 col-
onies. The amount involved is around 10 euros
per bee colony.

Bostjan No¢, Presidtvant of the Slovenian
Beekeepers' Association (CZS), commented:

Today’s meeting demonstrated that we are
capable of taking effective action in this country!
The Minister and his team showed the will and
determination to resolve these matters. His very
clear and unequivocal commitment that per-hive
subsidies will be paid out for
the first time in 2028 marks a
historic turning point for bee-
keeping. We have hoped for,
desired, and expected this for
20 yeatrs.

Now, that commitment
has finally been made!
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WHAT'S ALL THE BUZZ
ABOUT INVERTASE?

Beekeepers would like to differentiate the
quality of their own honey from honey that has
been heated and/or imported and transported
over long distances. One possibility is to use the
so-called invertase activity as a quality par-
ameter. Its introduction is also currently being dis-
cussed at EU level on the so-called Honey
Platform.

Honey is regarded as a natural product in Eu-
rope. Consumers therefore expect the honey
they buy to be as natural as possible. They are
not even aware that a bigger part of honeys
found in supermarkets have been pasteurised.

In order to protect honey as a natural prod-
uct, the EU Honey Directive states that honey
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‘must not [...] have been heated in such a way
that the natural enzymes have been either de-
stroyed or significantly inactivated.” To verify this,
the introduction of invertase activity as a quality
parameter was already called for by honey ex-
perts during the discussion on the first EU Honey
Directive.

However, this was blocked by the imported
honey trade. Instead, only the diastase activity
and the HMF value were introduced as quality
parameters. However, the diastase enzyme is
relatively heat-resistant and the HMF value only
forms slowly when exposed to heat or during
storage. A lot has to happen to a honey to exceed
the limits of the EU Honey Directive.
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The new Honey Directive:
A new chance to introduce
also invertase activity

Now the demand from the beekeeping com-
munity to introduce invertase activity as a quality
parameter is back on the table. According to the
new Honey Directive the EU commission is em-
powered to adopt delegated acts to make sure
that honey has not been heated or treated in
such a way that the natural enzymes have been
either destroyed or significantly deactivated. For
this, the Commission has to take the invertase
activity into account. The Directive states that the
aim is to ensure fair commercial practices and as
well protecting consumer interests.

The introduction of the invertase activity
should help to protect domestic, carefully handled
honey from products that do not respect honey
as a natural product. However, the beekeeping
sector in many member states lacks experience
with invertase activity as a quality parameter, as
it is not measured by their national laboratories.

GO0

This might be the reason why some misinterpre-
tations about this quality parameter are circu-
lating. As a result, there is a certain fear of its
official introduction.

Good experience in Germany

In Germany, we have introduced invertase
activity several decades ago as a quality par-
ameter for honey sold under the German Bee-
keepers' Association brand in order to emphasise
the good quality of local honey (see box). The
major organic associations have also set cor-
responding invertase limits for their honeys. We
have good experience with this quality parameter.
The limit can well be observed by local bee-
keepers and makes the difference to poor import
honey obviously.

Invertase activity is also anchored in the so-
called German Leitséatze fur Honig. This is a col-
lection of guidelines for the production, quality,
presentation and labelling of honey. According to
these recommendations the honey can be
specially labelled, for example as "premium" or

The new Honey Directive: ™7
A new chance to introduce
also invertase activity
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"selection" if the invertase value is above certain
thresholds (see box).

We would like to answer a few questions
here to share more information about invertase
activity.

What exactly are invertase
and diastase?

Invertase and diastase are both enzymes
that are secreted from the hypopharynx glands of
the bees during the conversion of nectar/honey-
dew into honey. Invertase breaks down the su-
crose (household sugar) in the nectar/honeydew
into glucose and fructose. Diastase, on the other
hand, breaks down starch into maltose and glu-
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cose. The activity of invertase decreases signifi-
cantly faster than that of diastase when the honey
is heated (>40°C).

The invertase activity can be regarded as an
indicator for numerous other heat sensitive honey
constituents — both of plant origin and also those
produced by bees. A standardised, reliable
method of analysis exists. It is therefore very suit-
able as a measure of ripeness and the natural
character of honey

Would the inclusion of an
additional parameter make it
more difficult to test and
market pure,

unprocessed honey?

On the contrary. Measuring invertase activity
does not make testing more complicated. First of
all, you don't need to test for diastase activity any-
more, and if the honey has satisfying, typical in-
vertase activity, you don't even need to test for
HMF.

As mentioned above, diastase is not very
sensitive to heat and HMF builds up very slowly.
A test for diastase or HMF cannot detect short-
term, strong heating, for example.

To ensure that honey is "pure and unpro-
cessed" you need other parameters such as in-
vertase activity.

Without such a parameter you cannot distin-
guish between low quality and fresh honey. Es-
pecially as the harmonised analysis methods for
determining diastase activity at low enzyme
levels are very imprecise.

i
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Is there a lack of knowledge
about the invertase activity
of different

monofloral honeys?

The invertase activity of the main European
honeys is well known and defined (see e.g. Oddo
et al. 2004).

Nevertheless, it would be good to extend the
existing data with data from the different Member
States and also from non-EU countries, to prove
that bees worldwide produce ripe honey of high
quality, with a respective invertase activity.

Therefore, we believe that an international
data collection campaign would be very helpful.

However, the samples would also have to be
precisely defined, e.g. variety, age and location
of the sampling.

Does the invertase activity
vary significantly between
different types of honey,
with the botanical origin
playing a minor role?

Invertase activity varies from one type of
honey to another, but there is a clear correlation

1‘ O BEES, NOILIFE - EBA MAGAZINE
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between enzyme activity and botanical origin.
This is also known for diastase activity and the
variation is within certain limits.

This is already reflected in the previous
Honey Directive, which includes a lower thresh-
old for honeys with naturally low diastase activ-

ity.

Is the invertase activity
affected by numerous factors,
including climatic conditions,
nectar secretion rates, bee
colony health, bee age,
season, beekeeping
practices, and other

known and unknown
variables?

As mentioned above, botanical origin — e.g.
sugar spectrum of nectar - is the main influence.

There are other factors, but some of them do
not really play a big role in practice.

If the colony is not healthy, you will not get
much honey from it.

The handling of the honey by the beekeepers
as well as the transport and storage of the honey
in conditions that are not recommended have a
far greater influence.

Does the invertase activity
decline rapidly with prolonged
storage and can this limit the
shelf life of unprocessed
honey to just a few months?

Invertase activity is quite stable when honey
is stored in cool (<18°C) and dark conditions (see
e.g. Radtke & Lichtenberg-Kraag 2018).

This is the general recommendation for
honey storage. If honey is stored too warm, in-
vertase activity will decrease.

That's why proper storage is one of the bee-
keeper's tasks in order to sell "fresh" and natural
honey.
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have other problems because in this case your
honey is highly contaminated with syrup. It will
also not pass an authenticity test.

Can industrial invertase be
added to the honey by
fraudsters to artificially
increase the invertase
activity?

What is the invertase activity
of German honey?

Yes, but a test can also distinguish between As mentioned above, the invertase activity

the natural and industrial versions of invertase.
This problem is also known with diastase. Unfor-
tunately, there are substances that artificially in-
crease diastase activity or lower HMF levels.
There are methods to detect both types of fraud.

Can industrial invertase that is
used in bee feed be found in
honey and then become

a problem for beekeepers?

If your honey is found to have higher levels
f industrial invertase from bee feed, then you

O BEES, NO LIFE - EBA MAGAZINE
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depends on the botanical origin, but the average
value of several thousand tested honeys is >150
pum/kg. This includes honeys with naturally low
enzyme activity, such as Robinia honey, as well
as honeys with very high values, such as honey-
dew honeys. The honeys tested were from the
same year the honey was harvested and had al-
ready been filled into jars by the beekeepers to
sell them to the customers.

Summary

In conclusion, we support the introduction of
invertase activity as a quality parameter to pro-
mote the marketing of fresh and carefully handled

12 Tsue 28, Ogtober 2026 - www.ebaeuropesesl
i

m N Py SEATS i..ll:lﬂlimi




honey. Invertase activity is an appropriate par-
ameter. And for honeys with a naturally low inver-
tase activity, correspondingly lower minimum
values should apply, as is already the case for
diastase activity.

There are different possibilities:

1. Definition of an invertase/diastase
ratio: More data is needed to be sure that there
really is a strong correlation between the two. So
far in the German data we see a greater variabil-
ity in this correlation.

2. The definition of a minimum value as it
is done for diastase: Those who do not sell
"fresh" honey will be against it. The question re-
mains as to the level of the minimum values for
honeys with high and low natural enzyme activity.
It would be good to collect data from different
countries. One point should be clear: if the value
is set too low (as is already the case for diastase),
it will make no sense. The values should be able
to distinguish between carefully treated honey
and other "honeys".

3. Labelling of heat damaged honey:
"Honey” with unnaturally low enzyme activity due
to heat or storage damage could be clearly la-
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belled. This could be the case with some im-
ported honeys, for example.

4. Special labelling: A legal definition of cer-
tain thresholds could be introduced for special la-
belling of honey, e.g. "premium honey" (see the
German guidelines). However, first of all, this will
not remove from the shelves "honey" that does
not respect honey as a natural product. Fur-
thermore, it is very important that we do not in-
troduce terms such as "raw honey" or "virgin
honey", as this would be counterproductive.
Honey is by definition a raw product. The intro-
duction of this term will only cause problems if
some beekeepers use this term and others do
not, as customers will be confused. We have al-
ready seen this in some cases in Germany, al-
though the use of the term "raw honey" is not
allowed.

Dr. Sebastian Spiewok
Deutscher Imkerbund
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GREECE’S ‘E-HONEY’ PLAN
PUTS HONEY TRACEABILITY
UNDER THE SPOTLIGHT
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Honey traceability is becoming an increas-
ingly important issue across Europe, as con-
sumers, beekeepers and regulators seek greater
transparency over where honey comes from and
what is inside the jar.

Greece is now moving to establish a national
digital system designed to track honey through
the supply chain. The Ministry of Rural Devel-
opment and Food has submitted legislation for
public consultation that would create the “e-
honey” digital platform, covering honey produced
in Greece as well as honey originating in other
EU Member States and third countries and sub-
sequently imported into or distributed in Greece.

The initiative has been welcomed by the Hel-
lenic Scientific Society of Beekeeping and Seri-
culture (EEEM), which represents scientists
specializing in beekeeping and sericulture and
has been involved in proposals, training and in-
formation activities for the sector. But the Society
argues that the effectiveness of the new system
will depend on whether traceability extends
beyond paperwork and covers the entire chain—
from production and importation to trading, blend-
ing, testing and the final consumer.

From the hive to the shelf

At the heart of the proposal is a simple prin-
ciple: honey should be traceable throughout its
journey.

The proposed platform would be linked to
Greece’s National Beekeeping Register (NBR)
and other public-sector databases. According to
EEEM, the existing register already contains in-
formation that could provide the foundation for
monitoring domestic production, including the
number and movements of bee colonies, apiary
locations and quantities of honey produced and
distributed.

The Society says this integration could create
a meaningful traceability system for Greek-pro-
duced honey but argues that the register serve
so far only administrative, statistical or tax pur-
poses.

One proposal is to connect beekeeping reg-
istration information to product labelling through
a QR code or barcode, allowing consumers to ob-
tain reliable information about a honey’s origin.
EEEM points to systems already operating in

=30

countries including Italy, France and Slovenia as
examples of how traceability can also contribute
to consumer confidence and product value.

For the honey sector, digital traceability
should become not simply a regulatory obliga-
tion, but a practical tool for demonstrating origin
and strengthening confidence in authentic re-
gional products.

The missing link:
traders and importers

EEEM argues that Greece’s current system
proposal is strong at the production end of the
chain but weak at the commercial and import
stages.

The Society proposes the creation of a Na-
tional Register of Honey Traders—Importers, ca-
pable of recording purchases, sales, stocks,
product movements and inspections, while link-
ing imported consignments to the relevant
CHED-P documentation.

This is particularly significant for imported
honey. Under the proposed approach, the digital
trail should not end when a consignment clears
the import process. Instead, the relevant batch
should remain digitally connected to subsequent
commercial transactions after it reaches the im-
porter’s warehouse.

EEEM also highlights the need to monitor
blends of honey by country of origin, including the
respective percentage contribution of each origin,
within the applicable EU framework.

For consumers, that distinction matters. A tra-
ceability system that records only the initial import
quantity may show how much honey entered a
market without necessarily showing what hap-
pened to it afterwards—or how it was incorpor-
ated into products sold to consumers.

A system that does not
overburden beekeepers

The draft legislation would require bee-
keepers and other actors handling honey to enter
specified information into the digital platform. Fail-
ure to comply, or the submission of false, incom-
plete or misleading information, could result in
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administrative fines ranging from €200 to
€10,000, depending on factors including the
number of beehives and whether the offender is
a professional or non-professional farmer or a
legal entity. Repeating offences could result in
doubled fines and loss of access to certain na-

tional or
measures.

EEEM argues that the sanctions need to be
considered in the context of the entire supply
chain.

The Society's concern is that enforcement
could fall disproportionately on producers while
comparable mechanisms for traders, importers
and distributors are not defined with the same
clarity. In its view, a functioning traceability sys-
tem requires responsibilities and sanctions to fol-
low the product through every stage of the chain.

The Society also calls for the system to be
practical for beekeepers. Current national
requirements involve production declarations
twice a year, which EEEM says do not provide
real-time monitoring. It proposes a simpler and
more frequent updating mechanism, together

EU support and compensation

O BEES, NOLIFE - EBA MAGAZINE
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with a transition period focused on information,
training and support before penalties are im-
posed for procedural failures.

Digital traceability cannot
prove what is inside the jar

Perhaps the most important issue raised by
EEEM-S goes beyond the digital platform itself.

A database can trace a declaration. It cannot,
by itself, prove the authenticity of the product
being declared.

The Society argues that digital records can
show who declared a quantity of honey, who
bought it, who sold it and which commercial
documents accompanied the transaction. They
cannot establish, on their own, whether the con-
tents of a particular container correspond to those
declarations.

That requires laboratory controls.

EEEM therefore calls for stronger institutional
and laboratory safeguards, including a National
Reference Laboratory and appropriate National

17 iesue 28, Ogtober 2026 - www.ebaeuropesesl
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Control Laboratories, referring to the framework
provided by Regulation (EU) 2017/625.

Without reliable and accredited analytical
methods and the necessary laboratory infrastruc-
ture, the Society warns, an electronic traceability
system could become what it describes as a
“pblind” system: capable of tracking invoices and
declarations, but unable to verify the identity and
authenticity of the honey itself.

A Greek system with
European implications

The debate is not confined to Greece. countries, while EEEM-S argues that the Greek
Honey moves across European borders, and system should be designed to operate in com-
questions of origin, blending, authenticity and tra-  patibility with the wider EU framework rather than
ceability inevitably extend beyond national mar- as an isolated national database.
kets. The draft legislation itself refers to honey The Society specifically points to EU rules
produced in other EU Member States and in third and instruments relating to food traceability, la-
belling, official controls and honey-ori-
gin requirements, including Regulations
178/2002, 931/2011 and 2023/2652,
and Directives 2011/91 and 2024/1438.
[ B This European dimension is cru-
Viruses - the invisible threat cial.
to your colonies If digital traceability is to follow
il honey across borders, national sys-
tems will need to communicate effec-
tively with the European regulatory and
control infrastructure.
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What happens next?

A further issue is that the draft bill
leaves important elements of the “e-
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honey” system to future ministerial or joint minister-
ial decisions.

According to EEEM key questions—including
the precise scope of the platform, registration
procedures, inspections, responsibilities of compet-
ent authorities and implementation of sanctions—
remain to be determined. Society argues that the
legislation should establish the basic principles and
minimum requirements of the system, leaving sub-
sequent regulatory decisions primarily to deal with
technical and procedural details.

The Society ultimately supports the creation of
“e-honey”, but says its success will depend on
whether it becomes more than an electronic ac-
counting system.

Its proposed model is broader:

traceability from hive to shelf, from importation
to consumer, combined with controls on traders and
importers, monitoring of blends, digital links be-
tween imported batches and commercial documen-
tation, and laboratory verification of authenticity.

For Greece, the proposed system could there-
fore become an important test of how digital tracea-
bility can be applied to one of Europe’s most closely
scrutinized food products.

The central challenge is straightforward: know-

e e ing where honey has been is not necessarily the
I nveStl ng I n same as knowing what honey is.
For “e-honey” to deliver on its promise, both

ou r reg ion questions will need credible answers.
Is investing
in our future.

This is yours and our home.

And that is why our dedication

to Southeastern Europe goes
beyond providing financial
services. We are commifted to
fostering a thriving community,
where every individual and
business finds new opportunities.
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Andreas Thrasyvoulou

Emeritus Professor, Aristotle University of
Thessaloniki

Secretary General of EEEM-S and EBA repre-
sentative in established Working Group of Greek
Ministry of Rural Development and Food
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WINTER FOOD STORES
AND THEIR UTILISATION

The quantity, quality and distribution of winter
food stores have a major influence on a colony’s
ability to overwinter successfully. Both scientific
research and practical experience have conclus-
ively shown that honey reserves should be natu-
ral, plentiful and properly distributed, with
adequate stores of bee bread on at least two or
three combs.

By the beginning of November, honey stores
should under no circumstances fall below an ab-
solute minimum of 20 kg. A considerably safer
target is 25-30 kg. With reserves of this size,
there should normally be no need to consider
stimulative feeding in spring. Farrar (1966) rec-
ommended a minimum of 27 kg of honey for the

D BEES, NOJLIFE - EBA MAGAZINE
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entire wintering period in the southern United
States and 40 kg in the northern regions.

In practice, a beekeeper can never determine
the amount of honey in a colony with complete
accuracy; it can only be estimated. In an average
winter, even the comb containing the least honey
should have a honey band at least 12 cm deep.
In some years, even this may prove insufficient,
which is why beekeepers who provide more gen-
erous honey reserves can face the winter with
considerably greater peace of mind.

The argument that a deep honey band re-
stricts the bees is not convincing. Modern bee-
keeping is largely based on multi-storey hives,
and an additional box containing empty comb can

#issue 28, Ogtober 2026 - www.ebaeuropeses
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always be placed beneath the box containing the
honey stores. Part of the winter cluster can then
occupy this empty comb.

The recommendation to provide substantial
food reserves deserves further explanation. K. G.
Ribakhuk of Petrograd found that the importance
of honey extends beyond its obvious role as food.
Honey is also an excellent thermal reservoir: it
absorbs heat from the surrounding air during the
day and releases it during cold nights. Large
stores therefore help to stabilise the thermal en-
vironment of the brood nest and contribute to
maintaining the colony’s strength and vitality.

If the difference between daytime and night-
time outdoor temperatures is 14 °C, ranging from
-1 °C to +13 °C, the presence of 20 kg of winter
stores can reduce the corresponding fluctuation
within the hive to about 7 °C, from +3 °C to +10
°C. Research has demonstrated a clear advan-
tage in maintaining honey reserves of 30-35 kg
compared with the previously recommended 20—
25 kg.

Genetic factors have also been shown to
exert a considerable influence on the foraging ac-
tivity of workers and on how economically they
use stored food, consequently affecting the
amount of honey and bee bread accumulated for
winter (Cale & Rothenbuhler, 1975; Kulincevic,
1974; Milne, 1977; Free, 1980).

A great deal has been written about food con-
sumption during winter. Particularly interesting
are the conclusions of Dr Gerhard Liebig, who,
after many years of research and measurement,
found that despite considerable effort he was un-
able to identify any rule governing winter food
consumption that applied consistently to all col-
onies.

Food consumption simply varies too widely.
It could not be reliably related to colony strength
or location, nor to the quality of the food stores or
the bees themselves. No single rule could there-
fore be established on which beekeepers might
safely rely. Even colonies similar in strength and
other readily observable characteristics did not
consume comparable quantities of food.

Liebig cites the example of some of the
strongest colonies, which preliminary assump-
tions suggested should consume approximately
the same amount of food. In fact, their consump-
tion ranged from 6.5 to 12 kg — a difference so

=0

we currently know about honey-bee biology. He
also attempted to determine the influence of en-
vironmental and climatic conditions, again with-
out obtaining a clear relationship. His practical

recommendation to beekeepers was therefore
simple: never draw general conclusions from
measurements made on a single colony.

P. Lavi (1954) reached a similar conclusion
regarding other parameters. He found empirically
that during winter the temperature of colonies
comparable in strength and food reserves could
differ by as much as 9 °C. The strongest colonies
with the largest food reserves were not necess-
arily the “warmest”.

Dr Gerhard Liebig measured winter honey
consumption between 1989 and 1993 in 100 col-
onies distributed among 15 apiaries at elevations
ranging from 290 to 800 metres above sea level.
The Institute of Apiculture at Hohenheim itself lies
at an elevation of 407 metres.

Average honey consumption between Sep-

. large that it cannot readily be explained by what
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an overall mean of approximately 10 kg. During
this period, consumption did not differ signifi-
cantly between warmer and colder locations. Dif-
ferences became apparent only in March and
April. In years when February was warmer than
average, honey consumption during that month
increased, almost certainly because of increased
brood rearing.

During winter, bees consume only as much
food as they require, and strong colonies use
considerably less food per individual bee than
weak colonies. Albert (1975), in measurements
conducted over 145 days, found that a colony
containing 1 kg of bees consumed an average of
50 g of honey per kilogram of bees per day. A col-
ony containing 2 kg of bees consumed 30.5 g,
while strong colonies containing more than 3 kg
of bees consumed only 25 g of honey per kilo-
gram of bees per day.

Overall, colonies consume approximately 10
kg of food by the beginning of March. At that point
brood rearing expands rapidly, and food con-
sumption rises accordingly.

According to M. V. Zherebkin (1979), the
amount of food consumed during winter depends
significantly on colony strength. The relationship
is illustrated clearly in the following table:

G

It is useful to know that food consumption is
lowest at an outdoor temperature of approxi-
mately 6 °C. According to G. D. Bilash, N. I.
Krivtsov and V. |. Lebedev, the optimum outdoor
temperature for overwintering strong colonies of
Central Russian bees is 4.4 °C, compared with
5.5 °C for medium-strength colonies and 7.7 °C
for weak colonies.

At temperatures above 7.7 °C, the winter
cluster begins to loosen and the bees increase
their food consumption.

Betts (1943) likewise found that bees use
their honey reserves most efficiently at outdoor
temperatures between 6 and 8 °C. As tempera-
tures fall further, consumption increases, al-
though not nearly as dramatically as might be
expected — an observation first made by Gilbert
(1932).

Low food consumption is directly associated
with reduced metabolic activity resulting from the
absence of brood (Corkins & Gilbert, 1932; C. R.
Ribbands, 1964).

Once a colony forms its winter cluster, heat
loss is reduced ninefold, while its food require-
ment is 20-25 times lower than would be ex-
pected from measurements made on an
individual bee. Metabolic activity and energy ex-
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penditure are 250-300 times lower than during
the active season.

In my view, these facts may hold part of the
explanation for the remarkable longevity of winter
bees. Such a substantial reduction in metab-
olism, combined with the absence of brood rear-
ing, dramatically reduces physiological
exhaustion. Moreover, winter bees are reared
under particularly favourable conditions and ac-
cumulate larger internal reserves, a subject dis-
cussed elsewhere in this book.

A. M. Ryamova (1978) clearly indicated that,
in addition to the factors already mentioned, the
longevity of winter bees is influenced by a par-
ticular pattern of larval nutrition that induces
changes at an early stage of development. These
changes give winter bees measurable physical
advantages over summer bees.

It should also be noted that in some solitary
insects, winter generations develop at lower tem-
peratures and subsequently exhibit greater resis-
tance to winter conditions. Although direct
comparisons between solitary and social insects
such as honey bees must be made with caution,
N. G. Bilash (1980) investigated whether a com-
parable phenomenon might occur in bees.

Based on 2,800 measurements collected
over three years from Central Russian and Cau-
casian honey bees, he found that during August
— when the greatest proportion of winter bees is
reared — colonies reduce the temperature in the
brood area by between 0.4 and 1.0 °C. The more
winter-hardy the bee race, the greater this reduc-
tion tended to be. There is no direct evidence that
this decrease in brood temperature actually im-
proves winter hardiness or extends the lifespan
of the bees, although the author of the study
strongly supported this hypothesis.

Brood temperature
and Varroa

The physiological reduction in brood tem-
perature during the period when winter bees are
being reared has acquired a new significance
since the arrival of Varroa.

Research has suggested that selecting
honey-bee strains in which worker development
is shortened by one day — from 21 to 20 days —
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could substantially, perhaps even dramatically,
reduce the damage caused by Varroa. The rea-
son is that the mite reaches sexual maturity to-
wards the end of the bee’s development. The
shorter the developmental period of the host, the
fewer fertile female mites can complete their de-
velopment and subsequently reproduce. Con-
versely, the longer brood development lasts, the
greater the number of fertile female mites that
can emerge, increasing the damage to the col-
ony.

Because the physiological reduction in brood
temperature during August and September pro-
longs brood development by at least several
hours, it may directly increase the number of fer-
tile female Varroa mites that successfully
emerge.

A similar situation may occur in apiaries
where screened bottom boards are left open
throughout the entire season — a practice that,
in my view, is undesirable for several reasons.
The temperature of brood situated close to the
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screen may remain somewhat lower, potentially
favouring greater Varroa reproduction. During
cold nights, even very strong colonies may be un-
able to maintain brood temperature within the
strictly optimal range under such conditions.

Something similar may occur during particu-
larly cool months in otherwise average years.
This may be one of the reasons why Varroa in-
festation is often greater in cooler years and
lower in warmer ones. In practical terms,
screened bottom boards should therefore be kept
closed during summer and open during winter.
This subject will be discussed in greater detail in
a subsequent article.

The winter cluster and comb

Approximately 75% of the winter cluster oc-
cupies comb containing empty cells, while the re-
mainder covers comb containing honey and
pollen. Empty comb is thought to provide particu-
larly effective thermal insulation. If circumstances
force bees to form their cluster entirely on honey-
filled comb, heat loss may be three times greater
than normal.

There is a widespread misconception among
beekeepers that bees prefer to rear brood in old
comb. This idea is not consistent with the behav-
. iour of bees under natural conditions: colonies
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tend to store honey in older comb previously
used for brood rearing while constructing fresh
comb for brood.

Observations by a number of practitioners
and researchers (Betts, 1934; John Free, 1994)
likewise indicate that bees prefer relatively young
comb for brood rearing.

When bees overwinter on dark, old comb,
crystallisation of the stored food has been re-
ported to be 45% greater; 58% more colonies
emerge from winter showing signs of dysentery;
and colony mortality is 12% higher than among
colonies overwintering on light-coloured comb.

Unfortunately,  traditional = beekeeping
methods often work against the bees’ natural ten-
dency to store honey in comb previously used for
brood and to extend the brood nest onto newer,
lighter comb. Bees first fill the dark comb in-
tended by the beekeeper for brood rearing with
nectar. This progressively reduces the space
available to the queen for egg laying and may be-
come an important factor in the development of
the swarming impulse, particularly in spring.

Furthermore, beekeepers who retain old
comb in the brood nest may face greater Varroa
infestation. It has been demonstrated that brood
cells in old comb are more than four times as
likely to be infested by Varroa as cells in light-col-
oured comb (Giancarlo A. Piccirillo & David De
Jong, 2004).
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It is precisely because of the broodless
period and the associated reduction in metab-
olism that bees conserve their protein reserves,
enabling them to begin rearing substantial quan-
tities of brood rapidly the following spring (Khalif-
man, 1953; O. P. Sharma & Rajesh Garg, 1984).

A bee that becomes separated from the
winter cluster is unlikely to survive. It rapidly chills
and loses the ability to fly, entering a state of cold-
induced paralysis commonly known as chill
coma. The minimum body temperature at which
a honey bee can take flight is approximately 27
°C. During flight, body temperature is around 38
°C, while temperatures as high as 47 °C have
been recorded (Heinrich, 1980).

The activity of the flight muscles ceases com-
pletely when the bee’s body temperature falls to
10 °C. If such a bee is brought into a warm room,
its body temperature will rise by approximately
1.5 °C per minute.

Hive design and wintering

V. N. Zhukov (1985) reported research into
the overwintering of honey-bee colonies. He con-
cluded that bees overwinter relatively poorly in
the conventional Dadant—Blatt (DB) hive because
the cluster assumes a flattened shape, with in-
sufficient space to form its more natural configur-
ation.

By contrast, he found that colonies overwin-
tered very successfully in eight-frame Lang-
stroth—Root (LR) hives with 20 cm of space
between the frames and the bottom board — ef-
fectively a deep floor created by an empty shal-
low box.

Colonies in these hives consumed 36.9%
less food than those in DB hives. The quantity of
faecal matter in the hindgut of individual bees
was only 25.2 mg, compared with as much as
46.8 mg in bees kept in standard DB hives. Dur-
ing the following season, the eight-frame LR col-
onies also produced 56.8% more honey than
colonies kept in DB hives.

The quality of winter stores

Although relatively little attention is some-
times paid to the quality of winter food reserves,
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they affect not only overwintering itself but also
the colony’s subsequent spring development.
The conclusion is that floral honey accompanied
by adequate quantities of bee bread provides the
best conditions for successful overwintering and
normal colony development.

It is worth considering here the long-estab-
lished belief that so-called “forest honey” is un-
suitable for overwintering bees. Practical
experience is divided. Most beekeepers maintain
that bees develop dysentery because forest
honey leaves large quantities of indigestible ma-
terial in the hindgut. A smaller group, however, re-
port that their colonies have overwintered
extremely well and developed normally in spring
while feeding exclusively on dark forest honey.

The outcome undoubtedly also depends on
the severity of the winter and the length of the
period during which bees are unable to make
cleansing flights.

G. F. Taranov emphasised that winter honey
stores containing honeydew do indeed produce
more indigestible residues. In two experiments,
the quantity of undigested material produced
from honey containing honeydew was 34.2—
35.9% greater than that produced from floral
honey. Taranov nevertheless considered this in-
crease relatively small and insufficient in itself to
explain the occurrence of dysentery during
winter.

An important distinction must, however, be
made between honey produced from honeydew
of animal origin — principally the excretions of
plant-sucking insects such as aphids — and
honey produced from sugary secretions released
directly by plants.

Unlike nectar, honeydew does not contain
the same range of phytoncides and other anti-
microbial substances capable of suppressing
microbial growth. Microorganisms can therefore
multiply in honeydew while it is still present on the
leaves, altering its composition and producing
substances potentially harmful to bees. By even-
ing, honeydew that was initially light in colour
may already have become dark.

Other substances harmful to bees may orig-
inate from the aphids themselves. Products re-
sulting from the breakdown of their proteins can
damage cells of the rectal glands in the bee’s
hindgut and interfere with water reabsorption,
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thereby contributing to dysentery. In other words,
the diarrhoeal condition is attributed to intoxica-
tion by degradation products rather than simply
to the physical accumulation of indigestible ma-
terial.

G. F. Taranov reported that a bee fed exclus-
ively on oak honeydew may have its lifespan re-
duced by as much as 76%. During winter,
colonies tend to develop dysentery only when
honeydew constitutes the predominant com-
ponent of their stored honey.

This helps to explain why beekeepers report
such widely differing experiences with so-called
forest honey during winter. In practice, it can
sometimes be extremely difficult to determine
whether a particular forest honey originates pri-
marily from plant secretions or from honeydew
produced by sap-feeding insects.

Following the severe colony losses in the
former West Germany during the winter of
1962/1963, Steche identified the fact that large

numbers of colonies had overwintered on pine
honeydew as one of the factors associated with
the subsequent severe outbreak of Nosema dis-
ease in spring.
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DIUTINUS BEES:

PHYSIOLOGICAL

DIFFERENCES,

LONGEVITY AND AGEING

This article examines the importance of diuti-
nus bees to colony survival and the performance
of an apiary throughout the year. It considers the
physiological differences between long-lived and
short-lived workers and explores how ageing in
honey bees is regulated.

After the drones have been expelled, the col-
ony—now consisting of the queen and worker
bees—begins preparing for winter. The workers
undergo physiological changes, while the colony
enters winter with stores of honey and bee bread.
The bees themselves accumulate protein re-
serves, principally in the fat body, hypopharyn-
geal glands and haemolymph. They become
long-lived workers equipped to withstand the de-
mands of winter.

Researchers commonly use the term *diuti-
nus bees* for these long-lived workers. The Latin
word *diutinus* means “lasting a long time”. Be-
cause seasonal conditions usually favour their
development before winter, they are often called
“‘winter bees”. Yet the conditions that produce
long-lived workers can also arise in summer, as
the studies discussed below demonstrate.

Although diutinus workers can live for many
months, that longevity is ultimately spent in the
service of colony growth, generational replace-
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ment and reproduction. When and why do these
bees develop? How long do they live? What
happens within their bodies to make such longev-
ity possible?

Physiological differences

Workers that enter winter in the diutinus state
differ physiologically from nurse bees and for-
agers produced in spring and summer. In tem-
perate climates, they form the worker population
that sustains the colony through winter. Their pro-
tein reserves are concentrated mainly in the fat
body and haemolymph, although reserves also
accumulate elsewhere in the body. Under favour-
able wintering conditions, diutinus workers age
very slowly while their protein reserves decline
gradually (Maurizio, 1954).

As early as 1921, Adrienne Koehler identified
substantial physiological differences between
summer and winter bees. Bees entering winter
contained stores of fat and protein-rich globules
that had not previously been observed in summer
bees. The fat body consists largely of thin layers
of cells distributed throughout the body and along
the abdominal wall, where they form loosely ar-
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ranged lobes of extensively tracheated tissue
(Figure 1).

Figure 1. Photograph: Dr S. Ramsay.

Fat-body cells, or adipocytes, synthesise
many of the proteins and circulating metabolites
found in the haemolymph. They also produce
antimicrobial peptides involved in the insect’s hu-
moral immune response. Humoral defence in-
cludes both the production of antimicrobial
peptides and melanisation, an important re-
sponse to injury and infection. Melanins are pig-
ments deposited at sites of tissue damage or
infection. Phenoloxidase, a key enzyme in mel-
anin synthesis, contributes to the individual bee’s
immune defence. In insects, this soluble protein
occurs in the haemolymph and in several types
of haemocyte (Castillo et al., 2006; Williams,
2007).

The fat body also stores glycogen and triglyc-
erides needed for development and reproduction
(Arrese and Soulages, 2010). Fat-body reserves
tend to decline as bees age, while younger bees
have a greater capacity to synthesise antimicro-
bial peptides (Brown et al., 2003; Wilson-Rich et
al., 2008).

The fat body and the
accumulation of
protein reserves

Koehler (1921) observed protein reserves
accumulating in the fat bodies of bees that ap-
peared in September and disappeared by March.
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Himmer (1930) subsequently reported that bees
used these reserves to rear brood in spring and
that their fat bodies diminished after brood rear-
ing. These observations prompted further inves-
tigation.

Kratky (1931) found that the hypopharyngeal
glands of most winter bees were as fully devel-
oped as those of spring and summer nurse bees.
Ewenius (1937) confirmed this finding. He
marked newly emerged workers on 31 August
and 23 October and dissected them during
winter. Despite a difference of seven and a half
weeks in their ages, he found no difference in hy-
popharyngeal-gland development between the
two groups.

In 1939, Ruth Lotmar, who had studied and
later worked with Karl von Frisch, examined the
development of the hypopharyngeal glands and
fat body over two successive winters. She re-
corded an increase in nitrogen content in the ab-
domen, including the gut, and in the head of
winter bees.

Her findings indicated that protein reserves
rose in autumn as bees consumed substantially
more pollen.

Pollen consumption was greatest in Septem-
ber, somewhat lower in October and very low in
November and December. It increased again in
January and February, reached a peak in March,
and then fell sharply to the usual spring level as-
sociated with brood production.

Lotmar (1939) found that the hypopharyngeal
glands enlarged first, followed by development of
the fat body. The proportions of bees with well-
developed glands and fat bodies became similar
only during winter; they diverged again when
brood rearing resumed. In September, 20% of
bees had a developed fat body and 58% had
well-developed hypopharyngeal glands. In Oc-
tober, the respective figures were 56% and 84%.
From November to January, approximately 75%
had a developed fat body and 77-78% had well-
developed hypopharyngeal glands.

In February, 60% of bees had a developed
fat body and more than 80% had well-developed
hypopharyngeal glands. By March, the figures
had fallen to 15% and 50%, respectively. In April,
no bees in the sample were recorded as having
a developed fat body, although 50% still had well-
developed hypopharyngeal glands.
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Table 1.
Physiological differences among nurse bees, diutinus bees and foragers (Goe M. Graham, 2015).

“Super-nurse” bees

Diutinus bees might be described as a kind
of “super-nurse” bee. They share several physio-
logical characteristics with young spring and
summer nurses: low juvenile hormone levels,
large hypopharyngeal glands—slightly more de-
veloped in diutinus bees—high concentrations of
lipids and proteins in the haemolymph, and a
well-developed fat body (Fluri et al., 1977, 1982;
Koehler, 1921; Maurizio, 1954; Shehata et al.,
1981; Table 1).

Compared with nurse bees and diutinus
winter bees, foragers have a higher proportion of
pyknotic haemocytes—immune cells undergoing
nuclear pyknosis and cell death—which may im-
pair immune function (Amdam et al., 2004; Rutz
et al., 1974; Wille and Rutz, 1975). Summer and
diutinus bees differ in other respects as well. One
notable finding is that winter bees have greater
antimicrobial activity in their haemolymph than
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summer bees, potentially helping them resist in-
fection during winter (Dostalkova et al., 2021). By
contrast, carbohydrate and lipid concentrations in
haemolymph appear relatively stable across the
year, with no substantial changes associated with
seasonal development (Kunert and Crailsheim,
1988).

Ptaszynska et al. (2018) reported higher con-
centrations of several elements in summer bees:
aluminium, copper, phosphorus and vanadium;
calcium, potassium and magnesium; chromium,
selenium and zinc; and the toxic elements ar-
senic and mercury.

Winter diutinus bees, by contrast, had higher
concentrations of iron, manganese, nickel and
cadmium. *Nosema* infection had a greater ef-
fect on elemental composition in winter diutinus
bees than in summer bees. The authors sug-
gested that infection-related reductions in iron,
manganese, nickel and sodium might contribute
to increased mortality during wintering
(Ptaszynska et al., 2018).
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Lipofuscin

Pigments found in cells and tissues have
long been investigated as possible markers of
ageing. Light microscopy revealed such pigments
in many organs and in cultured cells. Electron
microscopy, histochemistry and biochemical
methods have since helped researchers investi-
gate their origins, accumulation and possible
physiological significance.

These pigments are commonly referred to as
ageing pigment, ceroid or lipofuscin. Numerous
studies have associated cellular lipofuscin ac-
cumulation with physiological ageing. Its concen-
tration varies among tissues and organs and is
influenced by internal regulation as well as envi-
ronmental conditions, including diet, physical ac-
tivity, stress and hygiene. In honey bees, summer
and winter workers differ in the extent of lipofus-
cin accumulation (Figure 2).

[ ®
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Figure 2. Smith et al. (2019).
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Protein oxidation by free radicals and/or per-
oxidase may play an important part in lipofuscin
accumulation (Kato, Maruyama, Naoi, Hashi-
zume and Ozawa, 1998).

Gut flora: the microbiota
or gut microbiome

Another distinction among diutinus bees,
nurses and foragers concerns the composition of
their gut microbiota and the bacterial load within
the gut. The adult worker gut is dominated by
nine bacterial phylotypes, found mainly in the
hindgut.

Five core groups—*Snodgrassella alvi*, *Gil-
liamella apicola*, the Firm-4 and Firm-5 lactoba-

cilli, and *Bifidobacterium*—occur in adult
workers across the world. Other groups, including
*Bartonella apis*, *Apibacter adventoris*, *Fri-
schella perrara* and Acetobacteraceae, are com-
mon but may be absent from some bees
(Raymann and Moran, 2018).

Forager guts. Kesnerova et al. (2019).
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Smaller populations of bacteria, often ac-
quired from the environment, may occur in the
foregut and midgut (Martinson, Moy and Moran,
2012).

Figure 3. Winter-bee guts.
Kesnerova et al. (2019).

These differences may partly reflect diet. For-
agers feed predominantly on nectar and honey,
whereas nurses and diutinus winter bees con-
sume more pollen (Anderson et al., 2014). The
fresh weight of the hindgut in foragers is approxi-
mately half that of spring and summer nurses or
diutinus winter bees. Diutinus bees also carry a
greater gut microbial load than foragers, with par-
ticularly high levels of *Bartonella* and *Com-
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mensalibacter* (KesSnerova et al., 2019; Figure
3). Antibiotics and exposure to agrochemicals
can disrupt the gut microbiota and may increase
bee mortality (Raymann, Shaffer and Moran,
2017). This matters to beekeepers because
studies have found that substances including
chlorothalonil, thiacloprid, imidacloprid, glypho-
sate and coumaphos can alter aspects of gut-
microbiota structure or function. Such disruption
may increase susceptibility to infection and ad-
versely affect bee health (Anderson et al., 2016;
Motta et al., 2020; Bommuraj, Chen et al., 2021;
Flores et al., 2021; DeGrandi-Hoffman et al.,
2021; Tarpy et al., 2021; Miotelo et al., 2021; Al-
beroni et al., 2021). Protecting the workers that
will overwinter from contamination is therefore
particularly important.

The expression “winter bees” can suggest
that these workers are produced only in winter or
can arise only in preparation for it. In fact, they
are generally reared in late summer and autumn.
Like other workers, they acquire their distinctive
physiology in response to particular conditions.
“Late-summer and autumn bees” would describe
when they are produced; “winter bees” describes
the season they survive. Their lives may extend
from late summer into early spring, and some-
times longer.

Workers can also enter the diutinus state in
spring or summer. If such bees were moved to a
region experiencing winter, they might likewise be
capable of enduring winter conditions. Their long-
lived physiology is therefore more informative
than the season in which they developed.

Factors leading
to the diutinus state

Among the most important factors associated
with the development of diutinus workers are a
sustained reduction in brood, potentially to com-
plete broodlessness, and the accompanying de-
cline in brood pheromone or larval signals.
Reduced foraging activity and changes in juvenile
hormone titre also contribute (Smedal et al.,
2009; Fluri et al., 1982; Maurizio, 1950). Brood
emits a mixture of fatty-acid esters, among which
methyl oleate and ethyl oleate are prominent
(Figure 4).
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Figure 4. Open brood.

Trouiller et al. (1992) reported the following
proportions of compounds associated with four-
and five-day-old larvae: methyl palmitate 5%,
ethyl palmitate 7.5%, methyl stearate 8.5%, ethyl
stearate 11%, methyl oleate 18%, ethyl oleate
21%, methyl linoleate 6% and ethyl linoleate 2%.
The source text also gives “methyl” at 10.5%,
without identifying the compound, and ethyl linol-
enate at 10%.

When the amount of open brood declines,
exposure to these larval signals falls. Vitellogenin
production can then increase, contributing to the
physiological state associated with long-lived
workers, a developed fat body and enlarged hy-
popharyngeal glands (Figure 5).
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Figure 5. Hypopharyngeal gland (a) and fat
body (b). Graham Kingham, 2021.

These processes matter whether the change
occurs before winter or during spring or summer.
Foraging is generally more intense in the warmer
seasons, but the ability to produce long-lived
workers is not confined to autumn.

The familiar explanation that summer bees
die young simply because brood rearing wears
them out, while autumn bees are spared because
they rear less brood, is incomplete. Work in the
hive may affect lifespan, including through oxi-
dative stress, but changes in physiology and the
transition from in-hive duties to foraging are also
central. Reduced brood rearing in late summer
and autumn matters in part because it is associ-
ated with increased vitellogenin production.

In a normally developing summer colony,
workers commonly progress from in-hive tasks to
foraging. Nurse bees may begin foraging as early
as four to seven days after emergence (Amdam
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and Ombholt, 2002), before they have spent much
time rearing brood. The transition is associated
with a marked decline in vitellogenin and an in-
crease in juvenile hormone titre (Figure 6). Once
bees become foragers, the pace of ageing in-
creases.

=

Figure 6.
The transition from nurse bee to forager.

One proposed link between declining vitel-
logenin and ageing involves zinc and haemo-
cytes. A fall in vitellogenin may reduce zinc
availability and affect haemocyte numbers,
weakening cellular immune defence. In the pres-
ence of normal brood signals and active foraging,
vitellogenin levels tend to fall as workers make
the transition to foraging. Where brood or brood
pheromone is absent, vitellogenin levels may re-
main higher, the transition may be delayed, and
workers may live longer.

A range of studies has examined this rela-
tionship. Bees reared without brood or brood
pheromone have been reported to retain higher
vitellogenin levels into middle age, delay the
onset of foraging and achieve greater longevity
(Maurizio, 1950, 1954; Eischen et al., 1982; Om-
holt, 1988; Harbo, 1993; Smedal, Brynem, Krei-
bich and Amdam, 2009; Alaux et al., 2009, 2010;
Doke et al., 2015).

A spell of rainy weather illustrates how colony
circumstances can change together. Foraging
stops; reduced incoming resources may be fol-
lowed by a decline in egg laying and, sub-
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sequently, less open brood and fewer larval sig-
nals. Under such circumstances, a slower transi-
tion to foraging could help maintain the worker
population until conditions improve.

When a beekeeper finds little or no open
brood in late summer or autumn, conditions may
favour the development of long-lived workers. In
upland and mountainous areas, this process may
begin earlier and continue for longer.

The effect on longevity may be particularly
strong when both brood and brood pheromone
are absent. Smedal et al. (2009) found the high-
est fat-body vitellogenin levels under these con-
ditions and reported that workers could live for
more than 200 days. Vitellogenin appears to be
an important component of the regulation of lon-
gevity and immunity, although the full set of
underlying mechanisms remains to be estab-
lished.

Some researchers have suggested that the
fatty-acid composition of cell membranes may
also help explain differences in lifespan (Pam-
plona et al., 2002; Hulbert, 2005). Fat-body func-
tion and vitellogenin remain closely linked to the
physiological changes relevant to winter survival
(Figure 7).

Figure 7. Trophocytes (tr) and oenocytes (oe),
two cell types found in the fat body.

Diutinus bees in
spring and summer
Conditions favouring increased vitellogenin

production can arise in spring and summer as
well as in late summer and autumn. In a queen-
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right colony with little open brood, or temporarily
no brood, long-lived spring or summer workers
may develop particularly substantial fat bodies
and hypopharyngeal glands. Greater access to
pollen at that time of year may be one reason.

Much of the discussion so far has compared
late-summer and autumn “winter bees” with
nurses and foragers from normally brood-rearing
spring and summer colonies. These comparisons
reflect the focus of much of the published re-
search. Earlier work, however, also examined
long-lived bees produced during summer.

In 1950, the Swiss researcher Anna Maurizio
found that workers in brood-rearing colonies had
depleted hypopharyngeal glands and poorly de-
veloped fat bodies by 27 days of age. They lived
for no more than 38 days. When she caged
queens in summer to create a prolonged period
without brood, workers aged 144 days still had
well-developed hypopharyngeal glands and fat
bodies; some survived for as long as 166 days.
Maurizio concluded that diutinus workers could
also develop in summer when a colony remained
without brood for an extended period. Sub-
sequent research likewise associated reduced
brood, particularly reduced open brood contain-
ing larvae requiring feeding, with increased
worker longevity.

Cardona and colleagues (2020) revisited this
question using wire cages that allowed queens to
lay only a small number of eggs. They compared
workers from these colonies with workers from
control colonies in which queens laid normally
and open brood was present. Their findings were
broadly similar to Maurizio’s: workers from col-
onies with restricted queens survived for up to
154 days, compared with up to 56 days in the
controls (Figure 8).
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Figure 8. Cardona et al. (2020).

1
1 O BEES, NOLIFE - EBA MAGAZINE

. l..'- .Iilu'"l N & il bl il ..|-|l..:.- ']

These findings support the use of *long-lived*
or *diutinus* workers as the general term, since
the physiological state need not be tied to a par-
ticular season. Where the distinction is useful, the
terms *winter diutinus bees* and *summer* or
*spring diutinus bees* make the timing clear.

Beekeepers naturally pay close attention to
long-lived winter bees, but long-lived workers
produced in spring and summer may also help a
colony survive. If brood production falls during a
nectar dearth, fewer young bees will emerge to
replace the existing workers. Extending the lives
of those already present can help bridge the gap.

Diutinus-like workers may also occur around
swarming and supersedure, when the area of
open brood can decrease.

Before swarming, the queen may be fed less
intensively and her laying may be restricted, par-
ticularly when substantial nectar is being brought
into the hive.

Halberstadt (1966) used protein electro-
phoresis to examine hypopharyngeal-gland pro-
teins and found that 84—90% of bees in a natural
swarm showed protein bands resembling those
of diutinus winter bees.

Thus, long-lived workers can arise in spring
and summer when brood is deliberately reduced
by restricting the queen, as in experimental
studies, or when open brood declines because of
a shortage of food or another cause. An ageing
queen with reduced laying capacity may create
similar conditions.

Fluri et al. (1982) found higher haemolymph
vitellogenin levels in broodless summer bees
than in diutinus winter bees. The physiological
differences between the two groups appear
relatively small, although some studies report
greater protein and vitellogenin reserves in
broodless summer workers.

For example, the total haemolymph protein
concentration of ten-day-old summer nurses re-
aring brood was reported as 40-50 pg/ul, of
which 32-40% was vitellogenin (Rutz et al.,
1976; Fluri et al., 1982).

The reported amount of vitellogenin was
250—-400 pg. In broodless summer bees, total
protein concentration was 80-100 ug/ul, with
500-800 ug of vitellogenin (Fluri et al., 1982). In
winter bees aged 12—-165 days, total protein con-
centration ranged from 40 to 90 pg/ul; vitellogenin
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accounted for 32—40%, with reported amounts of
250-750 pg (Fluri et al., 1977, 1982).

These figures suggest that broodless
summer bees can accumulate especially large
protein and vitellogenin reserves. They may
therefore have strong physiological potential for
longevity. In spring and summer, however,
greater foraging activity may accelerate ageing
compared with winter diutinus bees during the
period of reduced flight activity.

Seasonal influences

Seasonal changes in day length, tempera-
ture, pollen availability and food stores all in-
fluence worker physiology and colony behaviour
as winter approaches and recedes. Together,
they may reduce brood rearing and exposure to
brood pheromone—the “larval signal”. Foraging
activity also falls, affecting juvenile hormone dy-
namics and the transition from in-hive work to for-
aging.

These seasonal influences can therefore fa-
vour the development of long-lived workers, par-
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ticularly as larval signals decline and vitellogenin
production increases. Cherednikov (1967) artifi-
cially shortened day length in late spring and
summer and recorded several differences be-
tween treated and untreated colonies. In treated
colonies, bees cannibalised brood and eggs; nec-
tar and pollen collection and consumption in-
creased; fat bodies developed more extensively;
and workers showed greater resistance to cold
and starvation. Bees also aggregated at ambient
temperatures of 18—20°C.

Fluri and Bogdanov (1987) likewise reported
increased fat-body lipid and protein levels in
workers exposed to a shortened photoperiod.
Shortening autumn days may contribute to re-
duced foraging activity, altered juvenile hormone
levels and declining exposure to larval signals.

Huang and Robinson (1995) found that for-
agers in colonies moved into a cool room during
summer showed a substantial reduction in the
rate of juvenile hormone biosynthesis within eight
days. Their experiment could not establish
whether this was a direct effect of temperature or
darkness, or an indirect consequence of changes
in feeding, brood rearing and opportunities to for-
age.
Kefuss (1978) reported that an abrupt reduc-
tion in photoperiod of 15 minutes per day reduced
brood production, whereas changes closer to the
natural rate of two to three minutes per day did
not have the same effect (Fluri and Bogdanov,
1987b). The development of diutinus workers is

M therefore best understood in the context of sev-

eral interacting changes as a colony approaches
winter.
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CREAMED HONEY

QUICK AND EASY

Producing creamed honey can be a chal-
lenge for many beekeepers. The finished product
often turns out differently from what was in-
tended, leading to needless disappointment.
There are, however, only a few basic points to
bear in mind.

Many Central European honeys crystallise
sooner or later, depending on the ratio of the two
main sugars in honey, glucose and fructose.
Honeys with a high glucose content, including
spring honeys such as oilseed rape, dandelion
and fruit blossom honey, crystallise more quickly.
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If honey is sold in liquid form immediately after
extraction, the onset of crystallisation in the cus-
tomer’s home can arouse suspicion that the bee-
keeper has added sugar. Experience shows that
many consumers know little about what happens
to genuine honey as it crystallises, and are often
misinformed. With nobody at hand to explain the
physical and chemical process clearly, they may
suspect adulteration.

Rapidly crystallising honeys should therefore
be offered in a creamed rather than a liquid form.
In places where creamed honey is unfamiliar,
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consumers will need time to get used to it. This
may take several years, but in the end both cus-
tomers and beekeepers will be pleased. | can
confirm this from my own experience. Creamed
honey was once unknown in our area. Today |
sell more creamed honey than all the other var-
ieties in my range.

Producing creamed honey can be a chal-
lenge for many beekeepers. The finished product
often turns out differently from what was in-
tended, leading to needless disappointment.
There are, however, only a few basic points to
bear in mind.

Broadly speaking, there are two methods of
producing creamed honey.

Method 1 has been described in many bee-
keeping books and will be referred to here as
“stirring in step with crystallisation”. What is being
followed? The natural course of crystallisation
during storage, so that stirring can begin at the
critical moment.

Method 1

With this method, crystal formation is moni-
tored by eye. Honey stored in liquid form after
extraction begins to turn cloudy. This is precisely
the point at which it should be stirred vigorously
once to produce creamed honey. Once the honey
has crystallised completely, it becomes very stiff,
particularly when cold, and turning it into creamed
honey takes considerable time and effort. If the
right moment is missed, the honey must be
stirred several times to produce fine crystals and
the smooth texture of creamed honey. When stir-
ring begins too late, this process has to be re-
peated on several occasions. A powerful electric
drill can do the job well, as considerable power is
needed. Doing it all by hand is, of course, ex-
tremely tiring. Some beekeepers give up when
crystals that have not been broken down suffi-
ciently cause the honey to set hard again in the
jar: it can then bend a spoon or knife when you
try to use it.

Method 2

The second method, “corrective stirring”, also
known as the Rapido method, is a relatively new

! SO BEES, NOLIFE - EBA MAGAZINE
D26 w\wWW.ebagtropg eu i

R Bk g R e

=30

39

approach that differs fundamentally from Method
1.

The amount of liquid honey remaining in the
batch determines how crystallisation proceeds
and when it is complete. Despite the beekeeper’s
efforts, crystallisation continues, and the honey
may still set hard. Automatic stirrers fitted with
timers can be programmed to stir at set intervals
for set periods, making an optimum result virtually
certain. This is difficult to achieve when stirring
by hand.

The Rapido method largely removes this un-
certainty. Follow the procedure below in the same
way each time to obtain a consistent result. It is
the quickest way to produce the creamed honey
that consumers increasingly want. The Rapido
tool also greatly reduces the work and time in-
volved. An estimated 30,000 beekeepers already
use this method. Although the special stirring tool
was invented some years ago, the method has
gained wider acceptance only in the past decade.
A little basic knowledge is still needed to make it
work properly.

How to do it successfully

Extract the blossom honey and transfer it to
storage containers. Leave it in storage until it has
crystallised completely. The lower the tempera-
ture, the sooner crystallisation will be complete.
Honey placed straight into cold storage after
extraction will also retain air introduced during
extraction. The freshly extracted honey must
therefore first be allowed to settle so that foam
and small particles rise
to the surface. After
about 12 hours, it can q
be skimmed and put
into jars. To speed
up crystallisation,
you can seed the
newly extracted
liquid honey with
honey that already
has a fine crystal
structure. Add about
200 g of creamed
honey to a 40 kg
bucket and mix it in
with the Rapido at a
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low speed. Then put the honey into cold storage.
That is all there is to it. If you have not followed
this approach to making creamed honey, try the
following method.

When you need creamed honey for sale,
take a bucket of fully crystallised honey out of
storage and warm it to brood-nest temperature
(833-35°C). This takes two days in a warming
cabinet or water bath for a 40 kg bucket, or one
day for a 14 kg bucket. At the end of this period
the honey must still look completely crystallised,
with no liquid areas; unfortunately, incorrect ad-
vice on this point can be found online. It is now
soft enough to work easily, without much effort.
The surface and the contents of the bucket are
warm and soft, but no part of the honey should
be liquid.

The crystals in honey warmed in this way can
be broken up quickly and easily with the Rapido.
The shear forces that break down larger crystals
become effective when the tool is run at high
~speed (500-800 rpm). Pass the Rapido through
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the honey three times, moving from the top to the
bottom of the container. Honey flows through the
stirring disc, whose design resembles a ship’s
propeller, while projections on the underside of
the tool break up the crystals. The whole oper-
ation takes just two to three minutes, with the drill
doing the work. Only one stirring session is
needed. Do not run the disc at high speed at the
surface of the honey, or a great deal of air will be
incorporated.

The honey now consists entirely of broken-
down crystals and contains no liquid component.
The problem of further crystallisation described
under Method 1 therefore cannot arise. The de-
sired result is achieved reliably, provided the
procedure is followed exactly.

Stirring honey rapidly after it has been
warmed in this way changes not only its crystal
structure but also its viscosity and flow properties.
If some air is accidentally incorporated during stir-
ring, leave the honey to stand for a while so that
the air can rise to the surface. Because the honey
is relatively warm, filling the jars is quick and
easy. There is another advantage: honey filling
machines run smoothly, and their hoppers can be
emptied completely.

The Rapido method

The Rapido method offers a number of ad-
vantages that make honey processing consider-
ably easier. After extraction, the honey can simply
be put into storage. With Method 1, by contrast,
the onset of crystallisation has to be monitored
so that stirring can begin at the right time. With
the Rapido method, the warmed honey needs to
be stirred only once. It reliably produces a
creamy consistency from batch to batch. A You-
Tube video at www.biorat.de explains the whole
procedure clearly.

This specially designed tool, made from cer-
tified food-grade stainless steel, is the only hand-
held stirrer suitable for high-speed use in honey.
Other commonly available stirrers are not suit-
able for such speeds. The Rapido can, of course,
also be used for slow-stirring methods. It comes
in two lengths, with fittings for either an electric
drill or a mortar mixer (www.biorat.de). Klaus
Wallner originally developed the Rapido for lab-
oratory use, to distribute active substances com-
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pletely and uniformly throughout honey. Bee-
keepers subsequently found that honey pro-
cessed with it develops an attractive, fine, creamy
texture.

Mistakes to avoid

Heating the honey above 35°C

Do not overheat the honey. If it becomes too
fluid, larger crystals may escape the shear forces,
pass through the tool and remain unbroken.

Processing honey that is partly liquid

Too much liquid honey between the crystals
affects the final crystallisation in the jar. As a re-
sult, the honey may set hard again during stor-
age.

Starting the Rapido at high speed at the
surface

This incorporates a great deal of air, making
the honey foamy. The entrained air can take sev-
eral days to rise to the surface, where it forms
foam.

Using an underpowered drill or mixer
For a successful result, the tool must reach
t least 500 rpm.

O BEES, ND LIFE - EBA MAGAZINE

Sl LA ik il

41

Pulling the Rapido out of the bucket too
quickly
Honey will splash across the room.

Buying Rapido imitations

Many inexpensive copies based on the orig-
inal design are available. The materials used are
not certified as safe for food contact, and the
workmanship is often poor. Buying a copy is also
unfair to the person who developed the original
tool at considerable expense and tested it exten-
sively in practice.

Dr Klaus Wallner

University of
Hohenheim

State Institute
of Apiculture

D-70598 Stuttgart

WallnerKlaus@web.de
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A SPECIAL
BEE-
EQUIPPED
WINDOW

Strip’s d.o.o.
(https://www.strips.eu/en)
features a special bee-
equipped window in its
main office. A unique
aspect of the setup at
Strip’s is that the hive is
fitted with a sound sys-
tem, allowing the sound
of the bees to be heard
throughout the room. As
of today, a special mesh
has been installed on part
of the hive, enabling air
from the hive to circulate
into the room.

Read about
the benefits here:
https://medikoel.com/
delci-zraka-v-panju/.
https://cebelarstvo-
noc.si/cebele-v-oknu-
podjetja-strips-d-0-o0/
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INVITATION
TO PARTICIPATE IN THE
INTERNATIONAL SYMPOSIUM
APITHERAPY DAY 2027

The Beekeepers’ Advisory Service, the Slovenian Beekeepers' Association, in co-
operation with the Beekeepers' Association of Styrian Societies, is preparing the next
International Symposium Apitherapy Day, which will take place on March 27, 2027 in
Slovenia.

Everyone who works in the field of apitherapy — both in practice and in the research
and educational environment — is invited to express interest in participating as lecturers
at the event. We look forward to expert contributions, research, examples of good
practice or innovative approaches in the field of bee products for health and well-being.

In addition to academic and professional lecturers, we also invite commercial pro-
viders and companies operating in the field of apitherapy to:

+ present their products or services,

+ share the results of research related to their activities,

+ are included as sponsors of the event with the possibility giving presentation at
the exhibition space (stand) or with a commercial lecture.

If you would like to participate, we invite you to send us:

+ short description of the lecture or workshop (title and content, up to 100 words),

+ short CV or company presentation

+ contact details,

+ possible interest in sponsorship or booth presentation.

The received applications will be reviewed by the Apitherapy Commission at the
Slovenian Beekeepers' Association. If you know anyone else who might be interested,
please feel free to forward this invitation or inform us.

Please express your interest by November 15, 2026, via email at:
boris.potocnik@czs.si

We look forward to your suggestions, professional cooperation and joint contribu-
tion to the development of apitherapy!
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INTERNATIONAL
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MAGNIFYING GLASS
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SIGN UP
TODAYT

On behalf of Fundacja Apikultura and Stowarzyszenie Lokalna Grupa Dziatania
-Krzemienny Krgg”, we are honoured to invite you to participate in the national Con-
ference “Honey Under the Spotlight — What Changes Does the Breakfast Directive
Bring”, which will be held on 27 October 2026 in Ostrowiec Swietokrzyski, Poland.

The conference will focus on the implementation of the European Union Breakfast
Directive and its impact on the honey market, the quality and authenticity of bee prod-
ucts, consumer protection, and fair competition. The event is expected to bring together
approximately 300 participants, including representatives of the beekeeping sector,
academia, public administration, inspection authorities, and the food industry.

Best Regards,
Ewa Pajgk
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PRELIMINARY CONFERENCE PROGRAMME
"Honey under the magnifying glass — what does the Breakfast Directive change?"

Venue and Date: i
Kino Etiuda — Municipal Cultural Centre, Ostrowiec Swietokrzyski, Poland
27 October 2026

Scale:
300 participants

Organisers:
Fundacja Apikultura & Stowarzyszenie Lokalna Grupa Dziatania ,Krzemienny Krag”

1. Conference Objective
Main objective:

To increase awareness among food industry businesses, regulatory authorities and consu-
mers of the need to prioritise authentic Polish honey in light of the implementation of the
European Union Breakfast Directive, which came into force on 14 June 2026.

2. Conference Programme
Opening Session
) 09:00-10:00 -Registration and welcome coffee

o 10:00-11:00 -Official opening of the conference, welcome remarks and addresses by
invited guests.

Part | - Expert Presentations

o 11:00-11:20 - Honey Adulteration Practices in the European Union
Peeter Matson and Bernhard Heuvel

o 11:20-11:40 - Honey Fraud in the EU: New Labelling, Old Problem
Prof. Drazen Lusic¢

o 11:40-12:00 - Presentation
Piotr Blajer and Kamil Baj

. 12:00-12:20 - The State of Beekeeping in Poland - Resources, Economics and Deve-
lopment Potential
Piotr Semkiw, National Institute of Horticultural Research (INHORT)

o 12:20-12:40 - The Breakfast Directive — Responsibilities of Businesses and the Official
Control System
Dorota Bochenska, Chief Inspector of IJHARS

Lunch Break — 12:40-13:40

Part Il — Presentations and Panel Discussions

o 13:40-14:00 - Honey Origin and Its Value to Consumers
Ewa Was and Dariusz Teper, HoneyLab

. 14:00-15:20 - Panel Discussion: Fair Rules of the Game — When EU Legislation Meets
Market Reality

o 15:20-16:40 - Panel Discussion: Polish Honey as the First Choice - How to Convince
Consumers

Closing of the Conference - 16:40-17:00
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“*THE SERBIAN FEDERATION OF BEEKEEPING ORGANISATIONS (SPOS)**
“*THE MUNICIPALITY OF CAJETINA**
in co-organisation with
“*THE FEDERATION OF BEEKEEPERS’ ASSOCIATIONS OF THE REPUBLIC OF SRPSKA**
**THE FEDERATION OF BEEKEEPERS OF BOSNIA AND HERZEGOVINA**
“*THE FEDERATION OF BEEKEEPING ORGANISATIONS OF MONTENEGRO**
with the support of
“*THE “ZLATIBOR” BEEKEEPERS’ ASSOCIATION**

are organising the

FIRST SOUTH-WESTERN
BALKANS BEEKEEPING FAIR
“TROMEDA / THREE-BORDER

REGION”

**Zlatibor, 17 October 2026**

Sports Hall, Zlatibor Tourist and Recreation Complex
(in the very centre of Zlatibor, just 100 metres from the lake)

Opening hours: 9:00 a.m.—7:00 p.m.
FREE ADMISSION FOR ALL VISITORS
Free parking for exhibitors is available in the car parks in front of and behind the Sports Hall.

Free parking for visitors is available in the grounds behind and alongside the Sports Hall,
with capacity for more than 300 buses and cars.

FREE EXHIBITION STANDS

Completely free exhibition stands will be provided to the **first 40 exhibitors to register**.
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UP TO 20% DISCOUNT FOR BEEKEEPING EQUIPMENT EXHIBITORS

AN ADDITIONAL 66% DISCOUNT FOR SPOS MEMBERS EXHIBITING HONEY

AT

A GENEROUS BUFFET LUNCH FOR ONLY RSD 900

A generous lunch will be available for just **RSD 900 per person** to all guests who register in ad-
vance by email at **spos.kancelarija@gmail.com™*.

Lunch will be served from **12:00 noon to 4:00 p.m.** as a buffet and will include:

beef noodle soup, roast pork, chicken drumsticks and thighs, potato stew, rice with vegetables,
roasted potatoes, seasonal salads, bread and dessert.

To register, simply provide the **beekeeper’s full name and telephone number** — no other in-
formation is required.

Lunch will be served in the restaurant on the **first floor above the Sports Hall**.

On the third floor, you will also find the **“Trg Sport Kafe” restaurant**, where you can enjoy drinks
or a meal at regular prices while overlooking the entire fair from the café terrace.

AT
DMLY
R

ACCOMMODATION

For accommodation, please contact the **Zlatibor Tourist and Recreation Complex (TRK Zlati-
bor)**:
“*Tel.: 060 48 48 140**
**Email: recepcija@trkzlatibor.rs**

Once their reasonably priced accommodation is fully booked, they will assist visitors in finding ac-
commodation at similar rates in nearby properties.

The price of a bed in a shared room, including breakfast, is just **RSD 3,900 per person**, plus
**RSD 140 tourist tax** and **RSD 20 insurance™*.
A single room with breakfast costs **RSD 4,800**, plus **RSD 140 tourist tax**
and **RSD 20 insurance**.
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Lunch can be added for **RSD 900 per person**.

**Book as early as possible, as availability is limited.**

FREE ENTRY TO THE SPECTACULAR STOPICA CAVE

Enjoy a **100% discount — completely FREE admission** to the spectacular **Stopi¢a Cave
(HERE)!**

i

50% OFF A RIDE ON THE ZLATIBOR GOLD GONDOLA

Enjoy a **50% discount on the gondola ride!**

Regular ticket price: **RSD 2,000**
Special price for fair visitors: **only RSD 1,000**
Discount vouchers can be collected from the **SPOS stand at the fair**.
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PROGRAMME

10:30 a.m. — OFFICIAL OPENING
The fair will be officially opened by:

- **Spec. Dr Med. Rodoljub Zivadinovi¢**, President of SPOS

- **Darko Markovi¢**, President of the Federation of Beekeepers’ Associations of the Republic
of Srpska

- **Rehad Deljo**, President of the Federation of Beekeepers of the Federation of Bosnia and
Herzegovina

- **Radule Miljani¢**, President of the Federation of Beekeeping Organisations of Montenegro

- **Milan Stamatovi¢**, President of the Municipality of Cajetina

- **Prof. Dr Dragan Glamoci¢**, Minister of Agriculture, Forestry and Water Management of the
Republic of Serbia

11:00 a.m. — PROFESSIONAL LECTURE PROGRAMME
11:00 a.m.—12:30 p.m.

**Dr Zlatko Tomljanovi¢, DVM, PhD**
Sveta Nedelja, Croatia

Dr Zlatko Tomljanovic is an internationally recognised beekeeping
expert whose principal fields of interest include **bee health, beekeeping
technology and the development of climate-change adaptation strategies
for beekeeping™*.

He heads the **Beekeeping Advisory Department** within the Di-
rectorate for Professional Support to Agricultural Development at the
Croatian Ministry of Agriculture, Forestry and Fisheries, and also leads
its **Climate and Environment Working Group™*.

He is the national coordinator of the pan-European **Climate Farm
Demo (CFD)** project.

Together with his family, he runs a family farm with **250 honey bee
colonies™**.

He is the co-author of two books, *Causes, Prevention and Control
of Swarming* and *Good Veterinary Practice in the Apiary™.

Dr Tomljanovic has delivered **more than 1,000 lectures, workshops
and professional seminars** at both national and international level. He has also worked as a tech-
nical adviser to large commercial beekeeping operations in the **United States and Australia**.

“BEEKEEPING CHECKMATE: A RELIABLE TECHNIQUE FOR
CONTROLLING THE SWARMING IMPULSE, IMPROVING THE
RELIABILITY OF GOOD HONEY YIELDS, AND TURNING A
NATURAL INSTINCT INTO BEEKEEPING SUCCESS”

i
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12:30-1:30 p.m.

**Dr Zorica Plavsi¢, MD, PhD**
Belgrade, Serbia

President of **ApiMed Serbia — the First International Association
of Healthcare Professionals Practising Apitherapy™*

Dr Zorica Plavsic is a specialist in pneumophthisiology and holds
a doctorate in medical sciences, as well as master’s degrees in **al-
lergy and clinical immunology** and **public health**. She has under-
taken further professional training in the United States.

At the **Belgrade City Institute for Lung Diseases and Tuberculo-
sis**, she served as Head of the Department of Allergology and Clini-
cal Immunology.

She has been involved in apitherapy since 2009 and, in 2022,
founded and became President of **ApiMed Serbia™*, the First Inter-
national Association of Healthcare Professionals Practising Apitherapy
in Serbia.

The Association provides education in apitherapy through its own original programmes, including
an **Apitherapy Course** and a seminar on the **Preparation, Construction and Use of Apitherapy
Rooms™*, which has so far been held six times.

A specialist team within the Association has also developed an educational programme intro-
ducing preschool and primary-school children to **bees and bee products™*.

The Association’s project, **“Introducing Children to Bees and Bee Products as Functional
Foods™*, has received support from the Serbian Ministry of Education for implementation in educa-
tional institutions.

Dr Plavsic is a member of the **European Beekeeping Association (EBA) Scientific Committee
for Apitherapy**.

She is the author or co-author of **more than 90 scientific and professional papers**. She is also
the publisher and one of the authors of the books *Authorised Lectures on Apitherapy™ and *Manual
for the Preparation, Construction and Use of Apitherapy Rooms™.

In cooperation with SPOS, ApiMed Serbia maintains the **Register of Apitherapy Room Owners
in Serbia** and supervises their operation.

“CHANGE THE RULES OF THE GAME: APITHERAPY ROOMS
AS AN EXCELLENT OPPORTUNITY TO INCREASE BEEKEEP-
ING PRODUCTIVITY IN TOURIST DESTINATIONS”

L
o

1:30-2:30 p.m.

**Spec. Dr Med. Rodoljub Zivadinovié**

Zitkovac, Serbia

President of SPOS

Vice-President of the European Beekeeping Association (EBA)

Editor-in-Chief of the EBA beekeeping magazine **NO BEES, NO
LIFE**

Dr Rodoljub Zivadinovié is a **specialist in epidemiology and a certified
apitherapist**. He has been a beekeeper since **1992**,
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He has written **more than 100 articles on beekeeping** for numerous Serbian and international
journals and magazines and is the author of several beekeeping books and manuals.

He is the author of SPOS’s **Strategy for Combating the Effects of Climate Change™*, **Guide-
lines for Preserving Honey Authenticity**, and the specialist marketing manual **All About Honey —
Medoteka™*.

He conceived and organised all three SPOS beekeeping fairs — in **Belgrade, Vranje and Zlati-

bor**

He previously served as editor of the beekeeping magazines **PcCelar** and **Matica™**.

‘“OUTSMARTING CLIMATE CHANGE: INCREASING PRO-

DUCTIVITY AND REDUCING COSTS THROUGH THE PROPER
APPLICATION OF EFFECTIVE BEEKEEPING”

ead
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MEAD MADNESS CUP 2027,
HONEY MADNESS CUP 2027
& EUROPEAN MEAD MAKERS
CONFERENCE -
YOU'RE INVITED!

We are delighted to invite you to the events
we proudly support and sponsor: Mead Madness
Cup 2027, Honey Madness Cup 2027, and the
European Mead Makers Conference.

¥ Krakow, Poland

" 18-20 February 2027

This is a unique gathering of mead makers,
beekeepers, producers, and honey enthusiasts
from around the world. The programme includes
international competitions, a conference, tast-
ings, and opportunities to meet industry profes-
sionals.

Mead Madness Cup — an international mead
competition for both professional and home pro-
ducers.

Honey Madness Cup — a competition dedi-
cated to the quality of honey.

European Mead Makers Conference —
knowledge, experience, and the opportunity to
connect with mead makers from around the
world.

Registration is now open!

Mead Madness Cup: https://meadmadness-
cup.com

Honey Madness Cup: https://honeymad-
nesscup.com

European Mead Makers
https://emmconference.com

We look forward to welcoming you to Krakow
and hope to see you at these events, which we
are proud to support and sponsor!

Conference:

l'|'|-|_ |"|._'L |.'l-| Mead & ||I|I11 v Events
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https://meadmadnesscup.com
https://honeymadnesscup.com
https://honeymadnesscup.com
https://emmconference.com
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TO THE EBAWITHOUT
MEMBERSHIP FEE

At the meeting of the EBA Executive
Board, on the proposal of the EBA President
Mr. Bostjan No¢, an important decision was
made regarding membership in the EBA in
the upcoming period: “Membership in the
EBA is free for the duration of the mandate
of the EBA President Mr. Bostjan No¢.”

Decision of the EBA Executive Board is
another confirmation that the EBA continues
to work only in the interest of bees, bee-
keepers and consumers in Europe.
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SPONSORSHIP
REQUEST

AND METHOD OF ADVERTISING
IN THE MAGAZINE

On behalf of the European Beekeeping Association (EBA),| am writing to seek your
support in the form of sponsorship to help ensure the smooth and effective operation

of our Association.

The EBA is dedicated to promoting and supporting beekeeping across Europe.
The Association was founded out of necessity, as bees and beekeepers are essential
for our ecosystem and society. Without beekeepers there are no bees, and whithout
bees there is no pollination, leading to a lack of food on planet Earth.

EBA works for bees, beekeepers and consumers.

Our mission is to:

1. Fight against counterfeit honey that flooded the European market;
2. Introduction of incentives per beehive as agro-ecological programme;
3. Fight against the improper use of chemicals that are harmful to bees;

In return for your generous support, we offer various sponsorship benefits. We be-
lieve that this partnership would be mutually beneficial and would significantly con-
tribute to the advancement of the european beekeeping sector.

ADVERTISING IN THE MAGAZINE:

1. Through sponsorship packages;
2. It is possible to pay for an ad only for 1/4 page (100 euros), for

a larger area by agreement. The entire page cannot be obtained, IT CONTINUES
it belongs only to the General Sponsor.
1
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EBA

sponsorship packages

GOLD sponsor - 5.000 euros:

Advertisement on the EBA website

Presentation at all EBA events, logo on all EBA correspondence
12 advertisements in the EBA monthly e-magazine in A4 page size

SILVER sponsor - 3.000 euros:

Advertisement on the EBA website
Presentation at all EBA events, logo on all EBA correspondence
12 advertisements in the EBA monthly e-magazine in half A4 page size

BRONZE sponsor - 2.000 euros:

Advertisement on the EBA website
12 advertisements in the EBA monthly e-magazine in the size of 1/4 A4 page

EBA SUPPORTER - 1.000 euros:

Advertisement on the EBA website
12 advertisements in the EBA monthly e-magazine in the size of 1/8 A4 page

These are basic packages, but we are open to different forms of cooperation, which
we agree on individually. We would be delighted to discuss this opportunity further and
explore how we can align our goals with your organization's values.

Thank you for considering our request. We look forward to the possibility of working

together.
Yours sincerely,
Bostjan Noé
President of the European Beekeeping Association
]
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6 THE WORK OF THE EBA IS ALREADY YIELDING CONCRETE RESULTS!
8 WHAT'S ALL THE BUZZ ABOUT INVERTASE?
15  GREECE’S ‘E-HONEY’ PLAN PUTS HONEY TRACEABILITY UNDER THE SPOTLIGHT
21 WINTER FOOD STORES AND THEIR UTILISATION
29  DIUTINUS BEES: PHYSIOLOGICAL DIFFERENCES, LONGEVITY AND AGEING
38 CREAMED HONEY QUICK AND EASY
42 A SPECIAL BEE-EQUIPPED WINDOW
43  FIRST RECORD ON THE INVASION AND ESTABLISHMENT OF THE
ORIENTAL HORNET VESPA ORIENTALIS (LINNAEUS, 1771) IN SLOVENIA
52  INVITATION TO PARTICIPATE IN THE INTERNATIONAL SYMPOSIUM
APITHERAPY DAY 2027
53 HONEY UNDER THE MAGNIFYING GLASS
58  FIRST SOUTH-WESTERN BALKANS BEEKEEPING FAIR
“TROMEDA / THREE-BORDER REGION”
64  MEAD MADNESS CUP 2027, HONEY MADNESS CUP 2027 &
EUROPEAN MEAD MAKERS CONFERENCE — YOU'RE INVITED!
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66 = EUROPEAN BEEKEEPING CONGRESS BEECOME 2026
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The contents of the texts and advertisements are the responsibility of the autors.

The responsibility for the correctness of the English language in the magazine lies with the
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The editor reserves the right to publish a larger advertisement than the size specified by the
sponsorship package, if it improves the design of the magazine.

Advertising in the magazine: 1. Through sponsorship packages; 2. It is possible to pay for
an ad only for 1/4 page (100 euros), for a larger area by agreement. The entire page cannot
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There are no fees for published texts and photos.
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MD Rodoljub Zivadinovié, Epidemiology Specialist, Apitherapist
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