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LOCAL BEE PRODUCTS,

BEE PRODUCTS FROM YOUR
OWN COUNTRY OR, AT THE
VERY LEAST, BEE PRODUCTS
OF EUROPEAN ORIGIN!

European Beekeeping Association: "Choose
local bee products, bee products from your own
country or, at the very least, bee products of
European origin!"

Despite the hot summer, the leadership of
the European Beekeeping Association (EBA) is
not resting. The second issue of the EBA maga-
zine is finally in front of you and we are already
working on upcoming publications. All EBA
members and beekeeping professionals are
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kindly asked to submit their contributions on a
regular basis, so that together we can dissemi-
nate information about the work of beekeeping
organisations across Europe and the work of pro-
fessional and scientific services in the field of
beekeeping. | would like to thank the editor of the
EBA magazine, Rodoljub Zivadinovié, for his
highly professional work and at the same time
ask you to send your contributions to his e-mail
address at apikult@gmail.com.
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EBA's real work will not begin until the au-
tumn. The Association was founded for the sole
purpose of helping bees, beekeepers and con-
sumers. It is therefore not essential for me or for
the EBA management to obtain various Euro-
pean projects (read funding) for our work that
would fund our organisation as well as other in-
stitutions and experts. We only had one purpose
in mind — to achieve the main objectives of the
EBA, namely to raise awareness about counter-
feit bee products on the market, unfair competi-
tion for beekeepers and the misleading (or even
deceiving) of consumers. We want beekeepers
to receive financial support as payment for the
pollination service they provide and we want to
provide bees with an environment in which they
can survive. Achieving these goals will be the big-
gest reward, much more valuable than any mon-
etary prize!

We have invited all active beekeeping as-
sociations and institutions to participate, but so
far, the response has been extremely modest.
Unfortunately, we feel some envy and even op-
position to the work of the EBA. With that being
said, | wonder whether we do not all share the
common goal of helping the beekeeping sector?
The EBA is not, and does not intend to be, in
competition with anyone, so the concern that the
EBA will be competing in tenders and thus taking
money from others is unnecessary. No, EBA was

Y

not established on the basis of financial motiva-
tion and interests. We even cancelled the mem-
bership fee because we want to prove that our
first and only concern is the realisation of our
goals.

The EBA is rapidly preparing for the organ-
isation of a conference on bee products, which
we will organise in the European Parliament. The
Scientific Committee on the Quality and Safety of
Bee Products, headed by Dr UrSka Ratajc, has
been entrusted with the substantive and technical
part of the project. On this occasion, | would like
to thank all the experts on this committee for their
exceptional readiness and active work. | also
want the EBA to be present at as many profes-
sional beekeeping events across Europe as
possible, so that we can highlight key problems
and especially SOLUTIONS in modern beekeep-
ing. The first EBA cooperation will already take
place in Vranje, Serbia, and in 2025 we will be
part of the ApiSlovenia event in Celje. The aim is
for the EBA to participate in at least three events
each year and to ensure the participation of at
least one top expert working in the field of the
EBA's main objectives at these events. All event
organisers who want to cooperate with EBA can
contact us via e-mail at eba@ebaeurope.eu.

In the second half of the year, we will con-
tinue to raise public awareness of the benefits of
eating local bee products, reinforcing our slogan




"Choose local bee products, bee products from
your own country or, at the very least, bee prod-
ucts of European origin!".

Food security in Europe can only be ensured
by European farmers. HONEY (most of which is
not even real honey) can be imported, but we
cannot do the same with the pollination service
that bees provide! The presence of bees and
other pollinators is therefore essential for the pro-
duction of food in Europe; beekeeping and bees
can be supported most effectively by purchasing
local bee products, which have also been proven
to best strengthen our health!

The EBA is aware of the need for coexist-
ence and, above all, cooperation between agri-
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culture and beekeeping, as we depend on each
other. We will do everything to find as many com-
mon paths to a common goal — providing quality
food throughout Europe!

| invite everyone to join us, because together
we will be stronger! At the same time, | invite you
to send proposals for the operation of EBA to the
e-mail address eba@ebaeurope.eu.

Bostjan No¢

President of the European Beekeeping
Association and President of the Slovenian
Beekeepers' Association
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EBA HAS APPLIED
FOR MEMBERSHIP IN THE

HONEY

PLATFORM

EXPERT GROUP

The recently amended Honey Directive
(Council Directive 2001/110/EC, and Directive
2024/1438) came into force on 13 June 2024. It
mandates more accurate labelling of honey origin
and includes several features that still need to be
implemented in the coming years.

Most importantly, the new Honey Directive
predicts an establishment of the Honey Platform,
which should include authorities in charge of the
national implementation of the Honey Directive,
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organisations representing relevant stakeholders
in the honey supply chain (beekeepers, honey
packers/blenders, trade operators, logistics, re-
tailers, consumers, etc.), organisations repre-
senting civil society, and experts from the private
sector or academia.

The Platform’s objectives are laid down in Ar-
ticle 4b of the Directive, which states that the ex-
pert group will provide recommendations on
methods to improve authenticity control of honey
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and on the establishment of a traceability system
to trace the honey back to the beekeeper or im-
porter. Additionally, they will advise on the update
of composition and other quality parameters, and
the establishment of a reference laboratory.

On June 13th, the European Commission
opened a call for applications for setting up the
Honey Platform. The deadline was July 15th and
the EBA Executive Board and Scientific Commit-
tee decided to apply as an international organisa-
tion representing beekeepers and advocating for
consumer rights. We submitted our application on
time, and we hope to offer our expertise and sup-
port the Honey Platform in achieving its goals.

The Scientific Committee unanimously voted
to propose Prof. Dr. Andreas Thrasyvoulou from
Greece as our expert representative. Prof. Dr.
Thrasyvoulou has extensive knowledge and ex-
perience in the field of honey quality.

Depending on the meeting agenda of the
group, EBA may designate another member of
the Scientific Committee or Executive Board to
join the meetings.

Prof. Dr. Thrasyvoulou is Professor Emeritus
at AUTH, with a degree in Agriculture from AUTH,
and a master's degree and a PhD in Entomology
from Penn State University, USA. He was the co-
ordinator of European scientists for legislation
concerning beekeeping and the monofloral cat-
egories of honey.

He also served as president of the Inter-
national Federation of Beekeeping (Apimondia)
in organic beekeeping. You can read his com-
mentary on the pitfalls of the modified Honey di-
rective in the previous issue of the EBA
Magazine.

As a member in the Honey Platform we
would have a vote in crucial decisions regarding
the European honey market. The EBA’s priority
in the Honey Platform will be addressing issues
regarding the lack of harmonised methods for
authenticity testing, botanical and geographical
origin of honey, and testing compliance with other
quality parameters. Additionaly, we are convinced
that we can significantly contribute to the field of
traceability with proposals from EBA beekeepers
and researchers. We will advocate for higher
order in the honey trade and for ensuring that the
Directive distinguishes domestic from imported
honey, minimizing loopholes that could allow the
introduction of lower quality honey and counter-
feit products into the European honey market.
Since combating counterfeits is one of the EBA’s
main objectives, we will speak out strongly for im-
proving these regulations and controls.

Dr. Urska Ratajc
Head of the EBA Scientific Committee
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FIRST MEETING

OF THE EBA
SCIENTIFIC COMMITTEE

The Scientific Committee’s members were
confirmed by the Executive Board on the 3rd
of July. The EBA Scientific Committee unites
esteemed professionals and researchers from
across Europe who provide scientific counsel,
focusing primarily on the safety and quality of
bee products. Currently, it consists of 14 ex-
perts from 11 countries with expertise in honey
authenticity testing, characterisation of bee
products, honey quality and safety, devel-
opment of new analytical methods, etc.

The EBA Scientific Committee’s first meet-
ing was held online on the 10th of July. The
Committee discussed the preparation of a sur-
vey »European Beekeepers' Insights: Ad-
dressing Challenges and Finding Solutions«
and the organisation of a conference about
the quality and safety of bee products in Brus-
sels. Two working groups were formed to ad-
dress these tasks. However, the most urgent
point on the agenda was the Call for applica-
tions for members of the Honey Platform ex-
pert group.

Members of the Scientific Committee (in July 2024):

dr. Soraia Falcdo, Portugal dr. Azra Sinanovi¢, Bosnia and Herzegovina
prof. dr. Hrisula Kiprijanovska, N. Macedonia Ivan Smajlovi¢, Serbia
dr. Nata$a Lilek, Slovenia dr. Roxana Spulber, Romania
dr. Drazen Lusi¢, Croatia ass. prof. dr. Lidija Svec¢njak, Croatia
dr. Juraj Majtan, Slovakia dr. Alvija Salagevigiene, Lithuania
Olha Martynenko, Ukraine prof. dr. Andreas Thrasyvoulou, Greece
dr. Daniel Christian Popovici, Romania dr. Dmytro Yanovych, Ukraine
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ESTABLISHMENT OF THE
SCIENTIFIC COMMITTEE
FOR THE PROTECTION
OF BEE HEALTH

At the meeting of the EBA Executive Board
on July 20, 2024, two important decisions were
made:

1. Establishment of the Scientific Committee
for the Protection of Bee Health;

2. Preparation and Announcement of Invita-
tions:

The head of the Scientific Committee of the
EBA, Dr. UrSka Ratajc, will prepare and an-

nounce invitations for the selection of candidates
for the Scientific Committee for the Protection of
Bee Health. This process should be completed
by August 15, 2024, and the candidates should
be selected by October 1, 2024.

The invitation to join the EBA Scientific Com-
mittee for the Protection of Bee Health will be
published in the next issue of our magazine.

Bostjan No¢
President of EBA

EBA MADE

A FLAG

EBA made flags.

You can buy it for 50 euros + shipping.
Orders to ines.zunic@czs.si
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No bees, no life!

European
Beekeeping
Association
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News from the German beekeeping association Deutscher Imkerbund

CONFUSION ABOUT
A DECISION OF
THE PARLIAMENT

Last month we received several messages
also from abroad asking about the implementa-
tion of the EU Honey Directive in Germany. Un-
fortunately, some people sent out very misleading
information about a decision by the German par-
liament. Among other things, it sounded as if
there will be no precise labelling of the origin of
honey in Germany. However, the misinformation
was based on a lack of technical knowledge of
both the EU Honey Directive, which had already
been published in the Official Journal of the Euro-
pean Union, and the legal procedures. Without
going into further detail, we can inform you that
Germany will transpose the amendments to the
EU Honey Directive into national law in the same
way as other Member States. However, we would
like to use this annoying matter to call for calm
and objective work. It is not about being the first
and the loudest. Activism gets us nowhere.

Another issue of concern is the Asian hornet
Vespa velutina. Germany is going to abolish the
eradication obligation. We are in discussion with
the authorities about how to continue to control
the species. We have also raised the issue that
there are no approved pesticides to destroy the
nests. Although there are still a few approved
existing active substances, they are very toxic
and must not be allowed to remain in the environ-
ment. The situation in other Member States is not
much better. We therefore urgently need to de-
velop sustainable control measures. This prob-
lem will affect all EU countries. We would
therefore like to encourage our colleagues in
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countries that are not yet affected to prepare for
this situation as soon as possible. We are happy
to use our experience to provide you information
on this invasive species, the problems it causes
and possible control measures. So, don’t hesitate
to contact us.

Another threat to beekeeping is the Tropilae-
laps mite. This parasitic mite has already been
confirmed in the Krasnodar region of Russia. It is
suspected that it has also been introduced into
the Russian-occupied part of Ukraine. However,
this has not yet been confirmed. Contrary to pre-
vious assumptions, Tropilaelaps can establish
itself in temperate regions with a breeding pause.
In Asia, it is sometimes considered a greater
threat to Western honeybees than Varroa. We
also need to be prepared for this pest. For-
tunately, we have not yet had any practical ex-
perience with it, but we have informed us using
the scientific literature and experience from re-
searchers in other countries.

Finally, we would like to remind you of our
position paper on the EU Honey Platform. We
wrote it together with the Austrian beekeeping as-
sociation BieneOsterreich and the French associ-
ation SNA. It has now been endorsed by twelve
other associations. The paper can be used for
national work. We also sent it to the EU Commis-
sion on the occasion of the call for the EU Honey
Platform. It is also available in English on our
website:

https://deutscherimkerbund.de/597-Kompro-
miss_EU_Honigrichtlinie
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JOIN THE EBA VIBER
AND WHATSAPP GROUPS
FOR FREE

Anyone interested can join the EBA Viber or everything important in EBA and European bee-
WhatsApp groups free of charge to inform bee- keeping.
keepers about EBA activities, regardless of If you have the Viber or WhatsApp applica-
whether you are an EBA member or not, so that tion installed, in order to join the EBA groups, you
you can be timely and properly informed about just need to click on the following link:

For Viber: https://ebaeurope.eu/join-the-eba-viber-group-for-free
For WhatsApp: https://ebaeurope.eu/join-the-eba-whatsapp-group-for-free
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RELATIONSHIP BETWEEN

THE MAIN FACTORS

INFLUENCING

THE BEE COLONY

In this article, | will try to address questions
that are important for understanding of biological
processes in the bee colony, the relationships
with the environment in which the bees live, and
above all their interdependence. Due to these in-
teractions honey bees (Apis mellifera) cannot be
forced to do what we want, however their natural
behavior can be employed to some extent for the

benefit of beekeeper. The beekeeper must by no
means neglect the needs of the bee colony, be-
cause any excessive depletion of the colony re-
sources will soon result in its weakening or death.
Everything written here, as well as in other
places, should be taken with some reserve. Pro-
fessor Jovan KulinCevi¢ often says that bees do
not read books and | am pretty sure of that too.




Positive beekeeper actions

»Good genetics” /
|
Rich nutrition /
| | 1
No diseases /
|
Pesticides =

However, It should be noted that understanding
bee biology is a major prerequisite for successful
beekeeping.

The most important factors for successful
beekeeping are: Abundant and high quality nutri-
tion (good location, migration of hives and feed-
ing), "genetically good" bees (good hereditary
traits of bees for beekeepers), prevention and
control of diseases and the amount of pesticides
present; For successful beekeeping, in terms of
profitability, much more is needed. Climatic con-
ditions are also very important, but since we can-
not directly influence them, | will not consider
them separately.

Here | propose a division: Factors that can
be affected by the beekeeper, such as diet, "bee
genetics", Varroa destructor control, caution (dis-
ease prevention) and factors that can't, or can
only partially, be affected by the beekeeper.
These are primarily climatic factors and pes-
ticides. The beekeeper can positively influence
the first mentioned ones and thus accelerate
progress and increase the number of bee col-
onies. The beekeeper can also have a negative
effect, with consequential weakening and col-
lapse of bee colonies. Scheme 1. is a simplified
representation of the factors that affect the bee
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Negative beekeeper actions

»Bad genetics”

R o
|

Diseases

Pesticides

colony. These factors affect the bee colony posi-
tively or negatively, they are interdependent and
can be present in different proportions. The sum
of all the shown impactors leads either towards
multiplication or towards death of bee colonies.
They are all represented differently in each hive
even in the same apiary.

In the scheme, positive influences are
marked in green, and negative ones in red. At all
times, all these factors are present in different
combinations and to a different extent. The
scheme is divided into two sections, solely for
clear explanation and easier tracking of the text.

Just as beekeepers differ from each other, so
is every bee colony different from others. One of
the differences between beekeepers, important
for successful beekeeping, is the difference in
perception of a bee colony. That is why standards
are important. Since | use LR hives, the sizes re-
lated to the strength of a colony will be expressed
in the "LR system". For some beekeepers, a col-
ony is "strong" if it has 10 frames of bees, and for
some if it has 15 frames. Evaluation also has a
time dimension, i.e. it depends on the season. In
early spring, three frames of brood can be a lot,
but in June it is certainly not much. Due to a
wrong assessment of colony strength, as well as
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of forage conditions, big mistakes can easily be
made. Especially if we want to try out some new
procedure in the apiary. It is always best to ask
yourself why bees behave in a certain way, or
why bees would need some procedure. The
methods of work of other beekeepers should not
be accepted uncritically. They may be keeping
bees in very different conditions, so it is safer to
try something new on a smaller number of hives.

Beekeepers are often interested in whether
it is better to use LR, DB or some other type of
hive. But for the successful survival and multipli-
cation of bee colonies, the choice of the type of
hive is the least important. All other factors shown
in Scheme 1 are far more influential. The choice
of type of hive is only important for the bee-
keeper, therefore when choosing a hive, he/she
should make sure that it is well-adapted to his/her
intentions (e.g. desired products) and possibilities
(e.g. physical strength). All assessments related
to the "strength" of a colony depend on the type
of hive and the experience of the beekeeper. This
can be avoided to some extent by calculating the
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total number of bees. For example in our country
a colony (Carnicas) that has about 35,000 bees
is very strong, which is about 15 LR frames com-
pletely covered with bees on all sides when they
reach their population peak. If a colony has suc-
cessfully overwintered, it usually comes out of
this period with about 15,000 bees or 5-6 com-
pletely full frames of bees. Weather, season, for-
age and other circumstances should be
considered separately for each hive, e.g. the
quantity of bees and brood, food reserves, quality
of the queen, and based on all that, it can be de-
cided which operation to perform. In order to fa-
cilitate and speed up work in the apiary, we
should seek for equal colony strength. But by no
means equally average or equally weak. The uni-
form strength of colonies enables easier planning
and faster work, especially in a large apiary. Of
course, planning depends on the purpose we
have determined for the hives, i.e. the product we
want to make. Only by looking at all important
factors, can the job be properly planned and
done.
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How good surroundings, "good" bee traits
and positive action of the beekeeper are intercon-
nected

How is "good genetics" related to good nutri-
tion? "Good genetics" is written with quotation
marks because traits that are good for bees are
often not good for the beekeeper and vice versa.

- Some bees hereditarily hoard more honey
and / or pollen than others. This means that some
bees are more productive.

- Longer-lived bees have more time to collect
food, thus colonies have more worker bees avail-
able. Longevity is partly determined by genetics.

- Bees more resistant to diseases live longer.
Resistance to various diseases is inheritable. In
addition, due to the absence of some (primarily
brood) diseases, bees have more food available.

Good genetics - higher productivity + longer
worker life - Better nutrition

The longevity of the queen and of the worker
bee are closely related. Long-lived queens have
a greater chance to produce long-lived workers.
Longer-lived workers allow the queen to maintain
the same colony strength while laying a smaller
number of eggs.

The queen can thus preserve vitality for a
long time. In addition, the lower mortality of
brood, which is present to some ex-
tent in every colony, also allows the
queen to lay a smaller number of
eggs. Brood mortality is the differ-
ence between the number of laid
eggs and the number of bees,
workers and drones, which success-
fully emerge from the brood, i.e. de-
velop into adults. Brood mortality,
which is partly determined by genetics,
is also influenced by other factors, such
as the amount of food available, the
presence of disease, temperature and others.

The higher the mortality of the brood, the
more eggs the queen must lay to make up for the
loss.

Finally, longevity also depends on the nutri-
tion of the queen before eclosion from the queen
cell and the quality and number of drones with
which she mated.

NO BEES, NO LIFE - EBA MAGAZINE

chQ

—

LIFE

Longevity of the queen = "genetic predisposi-
tion" + number of eggs laid (the less per season
the better)

The ltalian breed of bees in the USA, that
was used for package bees production, are bees
that are short-lived as well as their queens, be-
cause they were selected to give as many brood
and bees as possible. A large amount of brood is
not a good trait, especially when there is a short-
age of food, because these two factors are
usually associated with a shorter lifespan of bees
emerged from such a brood. Such colonies can
only be successful in conditions when there is
abundant forage almost all year round, i.e. in
warmer regions. It should be noted that these
bees in the United States are genetically quite dif-
ferent from ltalian bees in Europe or other parts
of the world. This is a consequence of selection
(when we are selecting for some desirable traits,
at the same time we are, mostly unconsciously,
selecting for some undesirable traits), but also of
mixing with other sub-species.

Introduction of other breeds of bees into a
country should be considered carefully. In addi-
tion to the fact that it can be illegal and dangerous
due to the possibility of disease transmission, it
can permanently disrupt the genetic structure of
the indigenous breed of bees by introducing a
series of negative traits. There is no justification
for such action in our country (Serbia),
since the Carnica breed of bees is pro-

bably the best for commercial bee-
keeping, especially in continental
climate conditions. More specifically,
the Buckfast hybrid that has been il-
legally imported into Serbia is geneti-
cally most similar to Italian bees, it
can be good for beekeeping in Brit-
ain and other coastal regions where
winters are relatively mild. Similar to

Italian bees, it has a lot of bees and
brood, so it consumes much more food, and bees
live shorter. For the successful survival of long
and cold winters, it is important for the bee colony
that worker bees live as long as possible.

The Buckfast bee was produced after the
mass extinction of British indigenous bees, which
was caused by the introduction of tracheal mite
(Acarapis woodi) through Italian bees. Our bees
are genetically resistant to this mite, so there is
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no reason for us to import it. Since the Buckfast
is a hybrid, its relatively good traits will last only
as long as you have the original queen, bought
from a reliable breeder. Although maintaining of
this hybrid in Serbia will probably be abandoned
quickly due to weaker performance, that will not
prevent those bees from reproducing in the
meantime and introducing bad traits that will oc-
casionally manifest themselves.

It can be said that, the more brood there is,
the poorer the nutrition of the larvae, and the
shorter the lives of the queen and workers con-
sequently. For quality nutrition of larvae, it is
necessary to have the ratio between the bees
that feed the brood and the amount of brood as
high as possible.

How is "good genetics" related to the ab-
sence of disease? | use the term absence of dis-
ease instead of health, because a colony can
appear healthy but still carry many pathogens.
When a colony is fighting against some pathogen
it can compensate for loss of brood or workers by
additional effort and look healthy, while in fact it
is depleting its resources. When it loses potential
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to compensate for loss the disease becomes ap-
parant, and the health of the colony quickly de-
teriorates. However, this doesn't mean that a
healthy hive does not contain some pathogen. It
could be said that absence of disease means that
the colony effortlessly maintains pathogens at a
harmless level.

It is known that bees can be selected for al-
most any trait and thus for the absence of any
disease. This means that disease resistance is
inherited. When we compare several bee col-
onies, we notice that they are susceptible to dif-
ferent diseases and to a different level. One
disease can affect another, so if bees are resis-
tant to one disease, they can better tolerate cer-
tain other diseases. A very desirable hereditary
trait of bee colonies is strong hygienic behavior.
Such colonies will usually be less susceptible to
American foulbrood (Paenibacillus larvae), chalk-
brood, and varroa mite. This is because bees de-
tect infected larvae earlier and remove them
more efficiently. Of course, this does not mean
that those bees are completely resistant to all
these diseases. Or that with this good trait they




will not have any bad or a series of other weaker
traits. Often, the overexpressed hygienic behav-
ior is accompanied by lower productivity, as a
consequence of the fact that a larger
number of bees are engaged in hy-
gienic work (e.g. propolis collection),
which leaves a smaller number of
bees available for col-
lecting food.

Good nutri-
tion and the ab-
sence of disease
are closely re-
lated and will
therefore be con-
sidered together. Good nutrition directly leads to
increased resistance of the bee colony to all dis-
eases. On the other hand, the absence of dis-
ease directly increases the amount of food
collected. This creates a circular chain reaction
that leads to the progress of a bee colony.

The greater the absence of disease, the
better the diet, and the better the diet, the harder
it is for diseases to cause serious damage to the
bee colony. Of course, all this is influenced by
other factors, primarily the amount of food and
the amount of pathogens in the environment.
Take, for example, a situation where the colony
is well fed. It is known that one of the con-
sequences of disease is that harmful organisms
take away part of the nutrients from the host, i.e.
the bee.

During the winter, bee colonies become in-
fected with the microsporidian pathogen Nosema
ceranae and/or N. apis. Nosema does not have
fully developed mitochondrias, so it cannot pro-
duce ATP (adenosine triphosphate), a molecule
that stores and transmits energy within the cell.
Therefore, as a highly specialized pathogen, it
takes ATP directly from the bee's midgut cell.
Bees produce ATP predominantly from honey.
This means that if the colony is well supplied with
quality honey (not honeydew), no matter how
much ATP is "stolen", the bees will be able to syn-
thesize more for their needs.

This is where the quality of food comes into
play. Bees that have more nosema need to con-
sume more honey, for their own needs and for the
needs of the growing population of nosema. This
further means that, in winter, when there are no
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conditions for a cleansing flight, it is best for such
bees to consume honey with as few indigestible
particles as possible, because in that case they
will not overfill the hindgut with these substances.
Therefore in such conditions, when there is no
brood in winter, it is best for bees to consume
"honey" made from sugar syrup given to them by
the beekeeper. If there is enough "quality" food,
infected bees will survive till the cleansing flight,
the most infected bees are the oldest-forager
bees, and in spring they will bring the first pollen.
Thus, before they die, they will improve the quan-
tity and quality of food in their colonies. In addi-
tion, if they die outside the hive, they will not
contribute to further spread of nosema, which
would be especially the case if such bees died of
starvation inside empty honeycomb cells. If in-
fected bees do not survive the winter due to poor
quality food (e.g. honeydew diet), they will not
contribute to the colonies by bringing pollen in
early spring. Instead, the colony will have to re-
cruit younger bees for the first, very dangerous
(due to bad weather) spring forage.

This will leave fewer bees available for work
inside the hive, which will further contribute to
poorer nutrition of the colony, and above all to
poorer nutrition of the first spring brood. Poorer
fed bees from the first brood will contribute less
to their colony, which will again lead to feeding
problems because those bees will have a shorter
life, and they will be more susceptible to other
diseases.

High-quality disease-free bees live longer
and have more time to bring more food to their
colonies. More food enables the rearing of bees
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that will live longer on average and be more tol-
erant to diseases.

How is good nutrition related to the effects of
pesticides? It should first be understood that the
toxicity of pesticides, as well as the action of all
other substances, is related to their concentra-
tion. This consideration refers to the maximum
allowed concentrations of pesticides, or slightly
higher and slightly lower concentrations of pes-
ticides than those alowed. If the concentration of
pesticides (especially insecticides) is much
higher than the maximum allowed, it will surely
kill the bee colony. However, in reality, bees are
in most cases exposed to pesticides within the
legally permitted concentrations or somewhat
higher.

Under such conditions, good nutrition of bee
colonies demonstrates its importance. Bees that
are eclosed from a brood that was better fed will
also have a larger mass. Higher mass in itself
implies greater resistance to pesticides. If the
bees are malnourished, they will start to cap the
brood earlier, consequently the bees that emerge
will have a smaller mass. Such bees will be more
susceptible to diseases, less productive and
more sensitive to pesticides. Simply put, to kill a
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bee weighing 110 mg you need more pesticide
than to kill a bee of 90 mg.

In addition, better fed bees have more devel-
oped fat bodies. It is commonly thought that the
reserves of proteins and lipids in the hive are
found in bee bread. However, the most important
place where these substances are stored are fat
bodies. The fat body, an organ that plays a role
similar to the liver, is the most important organ for
breaking down and excreting pesticides from the
bee body. It happens that all foragers die from
poisoning, and that the house bees survive. Prior
to becoming foragers, workers lose weight and
fat bodies disappear, and as a result, they lose
the ability to break down pesticides and excrete
them from the body. Moreover, they are probably
also exposed to a slightly higher concentration of
toxins than house bees. The consequence of this
is that at the same concentration of pesticides,
better-fed colonies survive poisoning, and
poorer-fed colonies fail. Like with everything, this
also depends on other factors, primarily the pre-
dominant orientation of bees on different fields
(differently sprayed with pesticides) and the
number of bees in the colony. You can imagine
there are many different shades here. For




example, a well-fed colony will lose all foragers,
but still recover. A poorly fed colony will die be-
cause it will not be able to compensate for the lost
foragers, because in addition to the foragers, a
big part of the house bees are lost (bees with less
developed fat bodies die), and there are not
enough food reserves. On top of this, the pres-
ence or absence of disease will decide which col-
ony will die and which one will survive.

Absence of disease increases the chance of
a colony to survive the effects of pesticides. The
absence of a disease means that the colony is
better nourished, which further means that the
bees have a higher mass and thus tolerate pes-
ticides better. The influence of varroa on the ac-
tion of pesticides is especially strong. Bees that
are eclosed from a brood infected with varroa
have a smaller mass, so they are more sensitive
to pesticides. It is now known that varroa does
not feed on hemolymph but on fat tissue of bees.
Since the fat body is an organ that serves to
break down pesticides, it becomes clear that
bees that are parasitized by varroa will have a
harder time withstanding the effects of pesticides,
either because of their reduced mass or because
of their reduced ability to degrade and excrete
toxins. The higher the proportion of bees that has
been exposed to varroa at any stage of life, the
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greater the chance that the colony will not survive
the poisoning.

"Good genetics", good nutrition and health
can be directly affected by the beekeeper, while
the action of pesticides is indirectly influenced by
these three previously mentioned factors.

How bad surroundings, "bad" bee traits and
negative action of the beekeeper are intercon-
nected

How is "bad genetics" related to poor nutri-
tion? It can be said that everything is very similar
to when we talk about the opposite case where
"good genetics" is associated with good nutrition.

- Some bees hereditarily hoard less honey
and / or pollen than others. This means that some
bees are less productive.

- Shorter-lived bees have less time to collect
food, thus colonies have fewer workers available.
Short-livedness, like longevity, is partly deter-
mined by genetics.

- Bees more susceptible to diseases are
shorter-lived. Resistance to various diseases is
an inheritable trait. In addition, due to the pres-
ence of some diseases bees have less food
available.

“Poor genetics® - lower productivity + shorter

worker life = poorer nutrition

—_




The short life of the queen and the worker is
closely related. Short-lived queens have a
greater chance to produce short-lived workers.
Due to the short-lived nature of the workers, the
gueen must lay more eggs to maintain the same
colony strength. The queen thus cannot preserve
her vitality for a longer time. In addition, the
higher mortality of brood, also forces the queen
to lay more eggs. As it has already been said, the
higher the mortality of the brood, the more eggs
the queen must lay in order to compensate for
the loss.

When the queen is prone to chalkbrood, and
that in principle holds for all other diseases as
well to a less extent, then the colony consumes
more food. This is a consequence of the con-
sumption of nutrients for the development and re-
production of pathogens. If we take e.g. that 10%
of the larvae in the colony are infected with chalk-
brood, this means that almost 10% of the food in-
vested in feeding the brood is wasted. In addition,
the consequence is that 10% fewer bees will
eclose from the brood, so the colony will have
10% fewer workers available for all tasks, and will
therefore collect less food. Depending on the cli-
mate, the food available, and the degree of inhe-
reted hoarding, some colonies may quickly perish
due to chalkbrood, while some can tolerate it
quite successfully.

How is bad genetics related to the presence
of disease? Disease resistance is an inherited
trait. When we compare several bee colonies, we
notice that they are susceptible to different dis-
eases to a different degree. But remember, if a
colony looks healthy it can be the case that bees
are doing their best to fight off disease. One dis-
ease can affect another, so if bees are suscep-
tible to one disease, they will be more exposed
to a number of other diseases.

B e e s that are not
tolerant to varroa will be
more suscep-

tible to viruses

and some bac-

teria, because

they become

J infected more
easily. This is

due to the fact

that the varroa

NO BEES, NOLIFE * EBAMAGAZINE

chQ

puncture the bee's protective cuticle to feed. This
is also the case with the tracheal mite A. woodi
when they puncture the surface of the airways
(trachea), only to a lesser extent. Nosema and
American foulbrood disease utilise a similar
mechanism in the spread of other diseasees.
Here, the fungi nosema or the bacteria P. larvae
damage the surface of the gut and thus leave a
breach for other pathogens, e.g. various viruses,
which pass from the gut into the hemolymph
("bee's blood") and then spread throughout the
body. It has been shown that it is practically im-
possible to infect healthy bees with viruses. De-
spite the incredibly high concentration of virus
contained in the syrup that such bees were fed,
there were no harmful consequences for the
bees.

Poor nutrition and the presence of diseases
are interrelated and stimulate one another.
Poorly fed colonies raise low-quality short-lived
bees. Such low quality bees have a lower body
weight, less fat bodies and as a result they be-
come precocious foragers. Such foragers are
less efficient at collecting food. Due to all that,
their lifespan is shorter, and the amount of food
they collect during their lifetime is smaller. As col-
onies are left with ever less bees and food, if con-
ditions do not change, this quickly and inevitably
leads to colony collapse. The forage conditions
in the environment must either improve, or the
beekeeper must feed the colonies and / or control
the pathogens.

Pesticides can further aggravate such a bad
situation. Concentrations of pesticides that would
not seriously harm a healthy, well-fed colony can
easily destroy a diseased and malnourished col-
ony. This is because the average weight of bees
and the ability to break down pesticides in poorly
fed and diseased colonies is lower.

Particularly dangerous is the use of chemical
agents to control varroa, in cases when they have
low efficiency. These are the chemicals to which
varroa has developed some resistance. By using
such chemicals, the number of varroa is not re-
duced sufficiently, but the bee colonies are poi-
soned. Especially if there is a synergistic effect of
used chemical with another present substance.
The same if not an even worse effect is achieved
when one insists on not using pesticides without
the preconditions for this decision. Beekeeping
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can be done without chemical control of varroa,
but not by buying colonies and saying: "it is un-
natural or unhealthy, so | do not treat them, bees
will develop resistance to varroa by themselves."
Such an approach will surely lead to the collapse
of purchased colonies and to the spread of infec-
tion to surrounding beehives. First, a beekeeper
needs to obtain bees with genetic tolerance to
varroa, install an anti-varroa bottom board, regu-
larly remove caped drone brood and similar.

Reproduction of bee colonies. When the sum
of all these factors leads to a very strong colony,
and the conditions in the environment are favor-
able, the bee colony reproduces. It then depends
on the beekeeper and the genetics of the bees
whether the bees will swarm and when they will
do it, or the beekeeper will make splits previously.

Death of bee colonies. Conversely, when due
to a combination of different factors, the colony
weakens greatly, and the conditions in the en-
vironment are unfavorable, the loss of the bee
colony is imminent. Then it is very important that
the beekeeper does not allow it, because it leads
to robbing, the spread of disease or, in the best
case, the loss of honeycombs due to the wax
moth. Very weak colonies are not worth saving,
or it is impossible and it can be dangerous. For
example if we try to syrup feed a very weak col-
ony during a drought period it is very likely that
robbing will occur. A very weak colony should be
removed from the apiary before it dies.

In conclusion, it can be said that an inexperi-
enced or careless beekeeper may have a
negative effecton all these factors. First of all, not
noticing and not controlling disease leads to dam-
age both to one’s own and to the surrounding api-
aries. Excessive honey extraction or pollen
collection can threaten the survival of strong col-
onies. Excessive use of pesticides to control var-
roa, especially ineffective ones, does more harm
than good. It can easily happen that a beekeeper,
due to a wrong assessment of forage and
weather conditions, as well as of the strength of
the colony, adds more frames with foundation (in
the wrong position as well) than bees can draw,
thereby separates the brood so that the bees
cannot heat it enough and in that way puts the
bee colony in trouble without reason.

Initially, at first contact between bees and
beekeepers, the traits of one do not depend on
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the traits of the other. Over time, the beekeeper
improves the desired traits of the colonies by
proper work, and reduces the manifestation of
undesirable traits. Of course, he can also do the
opposite. A clear example of this is the use of
swarm cells for division of hives. Such queen
cells should be taken only from a very strong col-
ony, and only when it swarms in favorable con-
ditions. Otherwise, by taking any swarm cell, we
select bees to swarm more frequently, so swarms
will start to emerge from half-empty hives.

It is certain that every beekeeper affects bee
colonies both positively and negatively. He does
this every time he opens the hive or does any-
thing around the apiary or in the workshop that
can affect the diet, health and behavior of the
bees. In order for these actions to be as positive
as possible, and negative as little as possible, it
is necessary to educate oneself from reliable
sources, and apply this acquired knowledge. In
that way, the beekeeper improves his work skills
in the apiary by practice. Objective observation
of the situation in the apiary and knowledge of the
mutual relations of various factors, enables the
beekeeper to recognize a problem and react in
the right way. It can be said that sometimes a
beekeeper will succeed to get the most out of col-
onies with bad traits, while at another time a bee-
keeper will manage to ruin colonies with excellent
traits. This of course can be the same beekeeper.

Ratko Pavlovic works at Jovan Kulincevic
owned company "Apicentar" that is specialized in
selection and reproduction of honey bee queens.
He is a PhD student at University of Belgrade in
Zoran Vujcic’ lab and studies biochemistry of
honey bee nutrition. He writes for the Serbian
beekeepers magazine "Srpski Pcelar".
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Puberty is an unlikely topic for a beekeeping
journal, but it is a special time in any organism’s
life, and I'll do my best to keep this professional.
Before puberty, an organism invests its resources
in two areas: survival and growth. Once an or-
ganism begins to also invest in reproduction, pu-
berty begins. Sure, that 13-year-old boy with a
cracking voice probably isn’t producing sperm
and fathering children, but he certainly is on his
way. It’s a critical developmental transition that all
organisms undertake, even colonies of honey
bees.

What does puberty in a honey bee colony
look like? A fully reproductive honey bee colony
is a hermaphrodite, capable of reproducing by
producing males (drones) or females (swarms).
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WHEN IS YOUR
HONEY BEE COLONY READY
FOR “THE PUBERTY TALK”?

Mature drones are produced before swarms, so
to determine the very first investment in reproduc-
tion, we have to go back to the very first stage of
producing a drone. And what'’s that? Yes, it’s our
favorite comb, those large cells of drone comb.
When workers build drone comb, it’s the equival-
ent of the colony going through puberty. Even if
the colony might not use the drone comb for re-
aring drones until the following year, the special-
ized cells are a sign that reproduction is
somewhere on the horizon.

So, what do we already know about honey
bee colonies going through puberty? Since the
80’s we’ve known that large colonies begin to
build drone comb earlier than small colonies (Lee
and Winston 1985). But large colonies are differ-
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ent from small colonies in almost every way:
large colonies have more worker comb, more
honey stores, more brood, and more workers
(Rangel and Seeley, 2012). What is it about being
in a large colony that triggers workers to build
drone comb? This is what my colleagues and |
set out to determine.

We wanted to see which colony parameter(s)
would trigger workers to construct drone comb.
These parameters included: number of workers,
area of worker comb, area of worker brood, and
area of honey stores. We needed to increase just
one parameter, such as the area of worker comb,
while keeping all other parameters equal. There-
fore, we could see how increasing a single par-
ameter might (if at all) increase the area of drone
comb built.

Feel free to take a minute here and think
about which parameter you think would trigger a
colony to build drone comb. I’'m sure you have la-
mented the zeal with which bees seem to build
drone comb wherever they can, and you might
have also noticed that the largest colonies built
drone comb with the most fervor. But remember
that “large” encompasses many parameters, so
what part of “large” really matters? To be perfectly
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honest, any of the parameters were plausible, or
even a combination of the parameters. Once we
amassed the data, however, we found that in-
creasing the number of workers was the only par-
ameter that led to an increase in the proportion
of drone comb built. Furthermore, if we increased
the number of workers in all the treatment
groups, there was no additional drone comb built
even if the colony also had more worker comb,
worker brood, or honey stores. We had a solid
answer: the colony parameter that induces a col-
ony to switch from building worker comb to drone
comb is the number of adult workers (Smith et al
2014).

What does this mean? First off, it’s cool! The
workers are somehow detecting the number of
other workers in the colony. If that number is over
a size threshold, then the workers begin building
drone comb. As with most research, answering
one question raises more questions. Why use
worker number to trigger puberty? If | can specu-
late a bit, this might be because the number of
workers in a colony is the most reliable currency
that a colony has for detecting that it can afford
to invest in future reproduction. Worker number
is intricately linked to other important metrics of




colony survival, such as the
amount of honey a colony can
store before winter.

Therefore, colonies that do
not have enough workers to ad-
equately survive and grow can-
not invest in reproduction. But
how exactly does one bee
‘know” how many other bees

aa L] AV are in her colony? Right now, |
.7 ™ have no idea, but investigating
that mystery is the next stage of

my PhD... Stay tuned.

Michael L. Smith
Department of Neurobiology
and Behavior

Cornell University

Ithaca, NY 14853
MLS453@Cornell.edu

References:
Lee PC, Winston ML (1985)
The effect of swarm size and date
of issue on comb construction in
. Aoy newly founded colonies of honey-
44 - bees (Apis mellifera L.). Can J Zool
¥ f’b ' 63:524-527. doi: 10.1139/z85-077
> Y : . Rangel J, Seeley TD (2012)
i ' Colony fissioning in honey bees:
size and significance of the swarm
fraction. Insectes Soc 59:453—462.
doi: 10. 1007/s00040-012-0239-5
Smith ML, Ostwald MM, Lof-
tus JC, Seeley TD (2014) A critical
number of workers in a honeybee
colony triggers investment in re-
e e A production. Naturwissenschaften
- 4 O 101:783-790. doi: 10.1007/s0011

e B B AL, I o ' ) i ’ - - -

e Y Sy, "-:*4" ;. 4-014-1215-x

I’“““’#?ﬁ*a‘ ’

Wi g (o - The text was published in the

VARl ndos 4

a4 L’

magazine "Srpski pcelar - Serbian
Beekeeper" no. 10/2019.

August 2024 - www.ebaeurope.eu



HAVE STRONG
BEE COLONIES
ALL YEAR
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The strength of a bee colony depends on an
incredibly large number of factors. | will try to
cover the most important factors in this text, so
that it becomes clear to everyone that the bee
colony is actually one unit in which all gears must
be ideally cast and lubricated in order to function
perfectly.

Valuable data

Johann Dzierzon (1878) showed that bees
live on average no longer than 6 weeks, i.e. from
4 to 7 weeks, or as he says from 30-52 days. He
came to these data simply. He added an queen
bee of the Italian race to his dark native bees, and
observed the rate of death of the dark bees. An
excellent method for amateur beekeepers.

The only thing is that Dzierzon did not em-
phasize whether he also removed all the brood
from the old queen. Because, if not, the last of
her bees hatched 21 days after the removal of
the queen, which would shorten the
determined life of bees by exactly
21 days, and reduce it to one to 3-4
weeks. Personally, | cannot believe
that Dzierzon did not think of some-
thing like this, but since there is no
concrete data, anything is possible. If
he really removed the brood as well
(which is extremely likely), then he got
a slightly longer life of the bees than
average, because most of the workers
did not grow brood and secreted royal
jelly for several days, which extended their life for
a certain time.

It should be known that the actual devel-
opment of a honey bee does not last 21 days, as
it is written in the books, but between 19 and 23
days (Steve Taber). The average length of bee
development is 20.5 days. There are also genetic
differences between breeds and strains of bees,
which are manifested by smaller or larger differ-
ences in the length of bee development in the
brood.

Before World War I, N. Nickel and Arm-
bruster marked bees with paint. They found that
bees hatched in spring and summer do not live
longer than 48 days, while half of the marked
bees disappeared after only 24 days! It is also a
period of intensive work and development of the
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bee colony, so bees are exhausted a lot and
therefore live shorter lives.

However, S. A. Popravko (1982) from the
former USSR, based on the analysis of experi-
ments of a large number of researches, deter-
mined that the length of life of summer
(short-lived) bees does not significantly depend
on the breed and the degree of workload (just a
few days more or less). The drastic influence of
some factor on the length of life of bees was es-
tablished by Anna Maurizio (1955) from Switzer-
land, because she showed that the length of life
of bees is always sharply shortened when they
are busy with intensive rearing of larvae (produc-
tion of royal jelly) and increases when there is no
such work, but, of course, with the condition that
the bee colony is supplied with abundant
amounts of pollen. The obvious proof of this is
certainly the two to three times longer life of bees
in bee colonies without a queen. The shortening
of the life of brood-rearing bees is certainly re-
lated to the consumption of lipid-pro-
tein reserves in the bees' bodies. The
shortening of the life of bees is greater
in bee colonies that do not have an

abundance of pollen available, be-
cause the bees are then forced to
use up their own reserves. That is
why in some years the bee colonies
enter the winter with a solid number,
and come out significantly
weakened, if during the previous
August and September there is a
drought and therefore a lack of pollen. The period
of pollen shortage can also be called the period
of late winter, just before the start of the first
pollen-bearing pasture, when the autumn stocks
of bee bread are mostly used up, and there is still
no fresh pollen. That's why it is more than impor-
tant to keep bees in an area rich in pollen-bearing
pasture in late summer, which is the only guaran-
tee for securing a rich supply of pollen in combs
that can meet the first spring pollen pasture.

Nature is a miracle

If we look at it from an evolutionary perspec-
tive, we will reach some interesting conclusions.
I've often wondered (now I'm going to exaggerate
a bit to be graphic), why bees, which have been
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as they are today for 40 million years (more than
twenty times longer than the existence of man),
and have been developing for at least 110 million
years, have not created bee colonies of several
hundred thousand bees, and brought several
tons of honey? The answer is difficult to give, but
let's try. We will bypass the basic possible reason
- an optimally developed bee colony never
needed such a quantity of honey. When a bee
colony "decided" to increase the amount of
brood, the life of the bees was shortened, due to
depletion by the secretion of royal jelly. When a
colony "decided" to reduce the volume of brood,
the life span of bees increased. That occasional
genetic diversity and genetic "jumping out" from
the usual was delayed by nature by drowning in
more prevalent variants, so according to natural
laws it had to be equalized at the most optimal
level. This level implies that the evolutionary
achievement has reached the stage that we know
today in bees, which nature declared to be the
most harmonious with vegetation and other fac-
tors, and which has been maintained for 40 mil-
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lion years, although the climate and the represen-
tation of various plants have changed signifi-
cantly several times in that period. So, the bees
reached their optimum as soon as they did not
change anything significant for so many years.
And let's look at the man! It was created about 2
million years ago, and has been constantly
changing since then. It was only 50,000-60,000
years ago that it began to resemble today's
people (then, at the same time, a man was born
whose descendants are absolutely all people on
the planet today), and only a few hundred years
ago, in the Middle Ages, it had a smaller brain vol-
ume than today! And he dares to think that he can
and should change the bees, instead of studying
them and using their instincts. The period in
which we significantly influence the tendencies of
bees and their instincts is so small and insignifi-
cant that it cannot be described in words. It is
high time that we sober up and realize that nature
cannot be managed, but that it can only be
helped or hindered. Each of our interventions
must be well thought out, precise, short-term,
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timely and supported by scientific knowledge, but
above all it must be in accordance with natural
laws.

Further research

We should also not forget that the length of
life of bees is also influenced by genetics.
Charles Mraz also noticed that, under the same
conditions, bees live longer in some communities
and shorter in others.

Based on his research, Krezak (1973) from
the former Czechoslovakia claims that the length
of life of bees does not depend on the amount of
work performed, but on how they were cared for
and fed during development, while they were lar-
vae. This perfectly coincides with the positions
taken by Anna Maurizio and S. A. Popravko.
Breeders of the broods are is young bees, whose
mandibular glands are maximally developed from
the fifth to the fifteenth day of life, when they se-
crete food (royal jelly) for the larvae. The brood
raiser lowers her head into the cell, performs an
inspection for 2 to 20 seconds, and then uses her
jaws to mix the secretions of the mandibular and
hypopharyngeal glands with which she feeds the
larva, i.e. deposits food on the wall or bottom of
the larval cell (Lesley J. Goodman, 1998).

Vorst and Jakobs (before 1980) of Belgium
found that bees lived longer if fed on bee bread
than fresh pollen, confirming the value of rich re-
serves of bee bread in late winter and early
spring. According to them, the same applies to
bees infected with nosemosis. However, the bees
first consume the pollen that has just been intro-
duced, and leave the pollen from comb for situ-
ations when there is no pollen from nature. This
is also confirmed by Colin G. Butler (1949) from
United Kingdom, who in an independent experi-
ment also determined that bees infected with
nosemosis live longer if they are fed with bee
bread, than with freshly introduced hazelnut
flower pollen.

It is certainly important to take care of the
bees immediately after the performance. Be-
cause, in the first three to four days of life, young
bees are fed by older bees through trophylaxis
(Lesley J. Goodman, 1998). Those young
workers get honey, some nectar and maybe a
little bit of royal jelly for the larvae, but pollen nu-
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trition is also very important in the first seven
days due to the proper development of the
glands, and it decreases in quantity only from the
eighth to the tenth day of life (Lesley J. Goodman,
1998). In the first five days of life, the brood nurse
feeds the drones with a mixture of brood jelly,
pollen and honey.

The largest number of bees are in the hive
five weeks after the appearance of pollen in na-
ture (if the climatic conditions are favorable, and
on average a little later), and the amount of brood
raised in that period directly corresponds to the
amount of pollen in the nest.

Speaking of pollen, it should be emphasized
based on all the above, that it is extremely impor-
tant to find a terrain with rich pollen pasture for
bees. The lack of bee bread in the comb in late
winter and early spring has a very unfavorable ef-
fect on the bee colony. In the literature, informa-
tion can be found that in the absence of bee
bread, bees can nurture their brood using the
protein reserves from their body for only 15 days.

The crucial role of pollen

According to G. D. Bilash (1990), the aver-
age bee colony consumes 20 kg of bee bread per
year, and very strong colonies up to 35 kg. Tho-
mas D. Seeley (1996) claims that the annual con-
sumption is reduced to an average of 20 kg of
pollen and about 60 kg of honey, in the conditions
of the northern regions of America. The American
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scientist L. Standifer (1980) claims that strong
bee colonies annually consume 45.3 kg of pollen.
Pollen is the main source of protein for bees.
When the bee hatches from the brood, the level
of protein in its organism increases, so it is con-
sidered that the increase in the level of protein in-
dicates the growth and development of the bee,
i.e. to represent a measure of growth (M. Hay-
dak). The pharynx develops (the most developed
from the 6th to the 10th day), waxy and other
glands, fat tissue grows. Schtraus (1911) showed
that adult bees have a higher amount of nitrogen
in their bodies than newly hatched bees. M. Hay-
dak (1933, 1934) examined changes in bee mass
and nitrogen content, especially in the head, tho-
rax and abdomen. He showed that five-day-old
bees, compared to newly hatched ones, have
more nitrogen in the head by 92%, in the chest
by 37.5%, and in the stomach by 76%. All this is
due to the optimal supply of pollen to the commu-
nity. Even from the 8th to the 10th day, the bees'
need for pollen did not decrease. Only carbohy-
drates are enough for older bees to maintain vital
energy. Bees need heat above 30 °C to digest
pollen. At lower temperatures, digestion is not
complete (GresSnovski, 1967). In most cases,
bees do not use pollen before conserving it in
comb. According to F. A. Robinson, pollen con-
tains several attractive substances for bees that
collect pollen, primarily fatty acids and ether le-
tein. N. G. Bilash (2003) and Hopkins (1969)
claim that the most attractive is octa—deca—
trans—2—, cis—9—, cis—12—trienoic acid. This
acid makes up as much as 35% of the acidic
zone of fatty acids in clover pollen, which in-
fluence greater attractiveness for bees (this also
includes myristic, palmitic, oleic, linoleic and lino-
leic acids). Myristic acid dominates in sunflower
pollen (Farag, 1978). It has been definitively con-
firmed that the bee-attracting aroma of pollen
resides in its lipid components (Dobson, 1988),
and these components have been shown to have
antimicrobial properties (J. Morris, 1979). The im-
portance of attractive substances was also estab-
lished by L. Standifer when experimenting with
pollen substitutes. It turned out that nutritional
value was much less important to the bees when
consuming, than the attraction that the re-
searcher changed by changing the proportion of
pollen in the mixture with one of its substitutes.
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Thus, he determined that the best results are
achieved if there is at least 20% pollen in the mix-
ture. Due to the same reason, a 3-4 times lower
uptake of yeast compared to pollen was ob-
served (Nataly Grigorevna Bilash, 2003). In any
case, pollen substitutes are only added as a last
resort, because all of them are actually harmful
to bees in one way or another, more or less. This
harmfulness is best manifested by strange abnor-
malities in the covered brood, but also during
queen rearing, when due to the addition of soy
flour, part of the queens may die in the brood
boxes (Steve Taber, C. L. Farrar), but the fact re-
mains that bee colonies that consume cakes in
the spring with soy flour and pollen give fantastic
results (C. L. Farrar), just keep in mind that Farrar
recommended cakes with three (!)
parts of pollen and one part of soy
flour. Obviously, the credit goes
primarily to the pollen. Steve Taber
does not recommend giving
bees milk powder either.
He conducted research for
several years looking for
an adequate substitute for pollen,
but as he says, all experiments
ended in failure, and he did
not publish anything.
Yeast is often used as a
substitute for pollen,
but it has been estab-
lished (Nataly Grigo- d
revna Bilash, 2003)
that proteins from bee
bread are used both
for raising brood and
for creating reserves in
the body of the bee,
while proteins from yeast
are mostly used only for
creating reserves in
bees. According to
. 2 ]
Russian  research,
raising 10,000 bees @
(about 1 kg) requires
from 894 to 1,080 grams of pollen, which is in
perfect agreement with Farrar's claim from 1966
that raising 4,500 bees requires about 500 g of
pollen. Only Ladislav Sevcik (1975) claims that 1
g of pollen is needed to raise 7 bees (for 10,000

NO BEES, NO LIFE - EBA MAGAZINE

30

bees even 1,428 g of pollen). The average bee
colony spends 16.6 kg bee bread (1528 kg) per
year for bee brood. Successful rearing of only
winter bees requires an average of 5.5 kg of bee
bread (3—7 kg). The strength of the bee colony in
the spring and the effectiveness of using the early
spring pastures increase proportionally to the
stock of bee bread in the hive. C. L. Farrar (1960)
recommended that a community enter the winter
with at least 2.5 frames of Farrar's bee bread, or
3,000 cm2 of bee bread. Colonies with optimal
bee bread stocks rear 27.4% more brood and
produce up to 40% more honey than colonies
without adequate stocks. If there are not enough
supplies of pollen, the bees stop raising drones,
because they consume five times more food for
development than worker larvae.
One kilogram of drones eats 15-20
kg of honey during their lifetime.
Drones, which were deprived of
protein nutrition in the first
week of life due to a lack of
pollen, later did not pro-
duce enough sperm.
Therefore, the mass rearing of
drone brood indicates a good
supply of pollen to the colony.

If there is not enough bee
bread in the hive, workers
are born with less devel-
oped hypopharyngeal
glands, which causes
poor quality and insuffi-
cient feeding of the lar-
vae, but also a reduced
ability to process nectar
into honey, due to the
earlier cessation of these
glands. The amount of
jelly in cells with three-day-
old larvae is 308% (9.8 mg vs.
2.4 mgq) higher in colonies with
sufficient bee bread supplies than
in communities with a deficit of bee
bread, the mass of three-day-old larvae is by
39.8% (14.4 mg vs. 10.3 mg), the mass of one-
day-old bees by 8.6% (115.9 mg vs. 106.7 mg),
and the length of the tongue by 2.8% (7.3 mm vs.
7.1 mm). Deficiency of pollen affects the devel-
opment of glands that secrete wax, as well as the
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-
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development of fat tissue, which overall leads to
less wax secretion. The weight of both clumps of
pollen is 820 mg, on average 11-12 mg, and for
them the bee usually visits about 500 flowers.
Bees collect large lumps for 61 minutes, medium
ones for 62 minutes, and small ones for 63 min-
utes. It means that they spend the same amount
of time for each, but the efficiency is different be-
cause it depends on many factors, the amount of
pollen in the flowers, its stickiness.

The size of the clumps is inversely propor-
tional to the wind strength. One honeycomb cell
contains an average of 140 mg bee bread (from
101-175 mg). A kilogram of bee bread contains
about 7,000 cells. Bees never fill the cells with
bee bread to the very top, but it occupies an aver-
age of 57% of the cell volume (from 36—77%).
The reason lies in the fact that the bee must have
a support in the cell to compact the pollen
clumps.

The surface layer of the bee bread, which is
being prepared for longer storage, is soaked by
bees with honey. During grazing, bees like to fill
such cells with honey and match. A frame with
bee bread conducts heat worse than a honey-
comb with honey by 40.9%, and by 59.3% than
an empty honeycomb. As we already know, and
bees only confirm, nothing in nature has only one
role. Thus, bee bread is not only food, but also a
significant insulation of the winter cluster.
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Most bees collect either nectar or pollen.
Only on scarce pastures do bees collect both re-
sources. The biggest incentive for bees to collect
pollen is the number of cells with larvae in the
brood, or in other words, the number of hungry
mouths. Bees introduce 1 g of pollen per day to
62-90 larvae, an average of 77.6.

If there is not enough pollen in the colony,
bees spend twice as much honey when building
combs than when there is plenty of pollen. Bees
that do not use optimal amounts of pollen in their
diet live shorter, are less resistant to diseases,
the course of the disease is more severe, and
their survival at low temperatures is weaker. L.
Bornus (1985) established that during the winter
the first to die were those bees that did not have
the remains of undigested pollen grains in their
intestines. In other words, these are bees that did
not have access to the bee bread supply. In a
controlled experiment, it was determined that
bees that were given pollen in their meals lived
twice as long as bees that were completely de-
prived of pollen.

For years, the question of adequate pollen
replacement has been raised. Anna Maurizio
(1949, 1950, 1951) examined the effect of soy
flour and its defatted products, powdered milk
and yeast on young bees. After 25—-28 days of
controlled nutrition with these substances mixed
with 2, 5, 10 or 20% honey dough (2 parts of




honey to 5 parts of powdered sugar), the con-
dition of the pharyngeal glands, fat tissue and
other parameters was controlled. No substitute
was found to match the effect of pollen. Accord-
ing to this and other experiments, it was deter-
mined that bees cannot raise brood for more than
two weeks only on soy flour, if they do not have
pollen available. That's why Farrar conducted ex-
periments, and found that solid results with soy
flour can only be achieved if at least 25% of
pollen is added to it. But much later he himself
stated that soy flour can have some unwanted ef-
fects on the development of the litter. That is why
it is recommended, when there is a certain natu-
ral deficit in the pollen pasture, and the reserves
in the hive are exhausted, feeding with pre-col-
lected pollen. However, this can have negative
consequences (according to Steve Taber, it is
possible to infect a colony with American foul-
brood, if pollen is collected from colonies that
have a latent or manifest disease). To make sure
that you do not transmit American foulbrood with
the pollen, you must expose the pollen to gamma
rays before feeding the bees, which do not leave
any harmful effects, but kill all forms of life, includ-
ing American foulbrood spores.

Care should be taken to ensure that the
pollen is well dried, because if it contains more
than 6% water, it will start to ferment in storage
(Campus, 2003). When the pollen is collected in
the catcher, it contains 20—30% water, and there-
fore, as well as due to its high protein content, it
is very suitable for the development of micro-
organisms (Stefan Bogdanov, 2003). Some bee-
keepers freeze it undried, believing that in this
way they preserve a greater part of its nutritional
value than with drying, which has not been fully
confirmed, although it sounds very logical.

There is even Russian data that frozen pollen
does not accelerate the development of the bee
colony at all.

In addition, there are plants that do not pro-
vide enough quality pollen for bees. For example,
dandelion pollen lacks two essential amino acids.
Then, in the US, it was found that bees that con-
sume only rapeseed pollen throughout their lives
live 48% to 65% longer than those whose protein
source was exclusively sunflower pollen, making
it a deficient food for bees. From all this, it is
enough to draw the conclusion that the best pro-
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tein diet for bees is actually a mixture of pollen
from various types of plants.

The power of colonies

The number of bees in a colony is most
easily determined by weighing all the bees on a
scale. We take out each frame from the hive and
shake all the bees from it into a box, which we
measure later. Bee mass is known to average
around 100 mg, while Dr. Ralph Buchler (2003)
claims that the mass is higher in bee colonies that
are not depleted by artificial food and varroa de-
structor, where the bee hatches with 140 mg,
thus citing Schneider (1987). The mass of the
hatched bee also depends on the age of the
comb. According to G. D. Bilash, V. |. Lebedev
and N. |. Krivtsov, a young bee hatched from a
black comb is 13.1% smaller than its peer
hatched from a light comb. According to them, the
average weight of a bee hatched from a light
comb is 123 mg, and from a black comb only 106
mg. However, the bee loses mass as it ages. This
means that there are about 10,000 bees in 1 kg
of bees. So, we multiply the number 10,000 by
the measured mass of bees expressed in kilo-
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grams, and approximately get the total number of
bees.

However, the most accurate way to deter-
mine the number of bees in a colony is to count
them. Technically speaking, this is almost im-
possible to do, unless we kill the bees with poison
gas. But, with the help of certain apparatus, the
counting is very precise. Place the stressed bees
in a box with opaque walls. The box has an open-
ing where a device for counting the number of
passes (counter) can be installed. Before shak-
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ing, we put the queen in a cage, and the cage in
a box made of wire mesh, which we put against
the opening. We turn on a bright light behind the
gueen cage, and those two stimuli will make all
the bees move from the dark box to the light, near
the queen. The device will do our job.

Someone will surely wonder why we should
be interested in how many bees there are in col-
ony. In the practice of professionals, it is really ir-
relevant, but only at first glance. They wouldn't
even become professionals if they didn't know
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bee biology in detail, and if they didn't understand
what was happening in the hive at all times. Here
are just a few examples important for practice.
Slovenian master beekeeper Franz Prezelj
(2003) clearly defines some relationships be-
tween the number of bees and the area of the
hive. According to him, bee development is best
when there are 300-400 bees per liter of hive vol-
ume. He considers a colony with 400-480 bees
per liter of hive volume to be ideal for honey pro-
duction. If the bee has more, it indicates that the
swarming instinct may occur. The mentioned
number of bees can also be expressed through
the possession of frames. The bee colony has a
good hive when there are an average of 125
bees on one square decimeter of the honeycomb
surface, or 1,250 bees on one side of a
standard size LR frame. It is the last
hour when we have to increase the
volume of the hive by adding new
supers (extensions), and prevent
overcrowding and the possible ap-
pearance of swarming. With continu-
ations, he recommends the following
method of determining when to add
new continuations. When we lift the
top super (meaning the LR and Farrar
hive), and see that the bees are cover-
ing the saton bearers of all the frames,
it is time to add a new extension. Mr. Franz men-
tions something else interesting, which may not
be the place in this part of the book, but it is im-
portant to mention. He criticizes the frequent
opening of the hive, noting that one inspection in
the middle of heavy grazing, that day reduces the
intake by at least 1 kg, but also hinders the queen
from laying.

Optimum strength
of the bee colony

We found that colonies are not as numerous
as we have read so far in various books. How-
ever, science has gone further. It has been
proven that there is an optimal strength of the bee
colony at which it produces the most honey per
kilogram of its bees. If the power was higher or
lower than optimal, the yield per kilogram of bees
would decrease.
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Therefore, the beekeeper must always try to
have colonies of optimal strength, in order not to
invest in the formation of enormously strong col-
onies, because in this way he would get less
honey per unit mass of bees.

On this occasion, we will quote G. F. Taranov:
"It is known that the interbreeding of bee colonies
increases with the increase in the number of bees
in the community. At the same time, the amount
of collected honey per unit of live mass of bees
increases. However, this increase is not unli-
mited. Experiments on the formation of extra
strong colonies, by uniting several colonies, for
example of 8-9 kg of bees, showed that they col-
lect per unit of live mass, and often per colony,
significantly less honey than strong colonies that
have reached a natural strength of 6 -
7 kg of bees. In artificially formed extra
strong colonies, the natural balance is

disturbed. Due to the abundance of
bees flying from the hive to the bee
pasture, the nectar-receiving bees
cannot quickly receive the offered
nectar, they are forced to carry it to
the nest over considerable dis-
tances. All this lowers the intensity
of collection and its processing,
which results in less honey. There-
fore, there is an optimal strength of bee colonies,
at which per unit of live mass of bees, and for the
entire colony, bees collect the largest amount of
honey. Both the reduction and the increase in the
strength of the colony reduce the effectiveness of
the work of bees".

In the book Product of beekeeping, V. I.
Lebedev says: "...it is known that when the mass
of bees increases to 5 kg, the amount of collected
nectar increases not only per colony (as a con-
sequence of the greater number of bees), but
also per unit of live mass of bees (as a con-
sequence high-quality able-bodied members of
colony).

With a larger amount of bees in the colony
(8—10 kq), its productivity per 1 kg of bees de-
creases. Thus, experimentally, it was determined
that compared to 1 kg of bees, the productivity of
bee colonies, which had an average of 4.4 kg of
bees, was 33% higher than weaker colonies
(weighing 3.5 kg) and even 62% higher in relation
to very strong colonies (mass 7 kg)".
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Professor Slobodan Miloradovi¢ (1997) from
Serbia calculated the following startling truth
based on the above data. If a 7 kg colony would
bring 21 kg of honey, a 4.4 kg colony would col-
lect 21,384 kg of honey, or even slightly more
than a bee colony that is 1.5 times stronger than
it!

As for wintering, A.S. Ykovlev (1971) deter-
mined that the optimal strength of the harvested
colony is within the limits of 9 to 11 streets of
bees, in the Central Russian race of bees.

Both V. I. Lebedev and A. I. Toroptsev (1998)
claim that the winter biological optimum of the
Central Russian breed of bees is almost exactly
that, from 9 to 12 streets of bees, and at that
power the colonies consume the least amount of
food per unit of bees. A decrease or increase in
the number of bees leads to a sudden increase
in consumption. The maximum food consumption
per unit of bees is in colonies with a strength of
4-5 streets.

It is interesting that V. I. Lebedev and A. |. To-
roptsev (1998) state that colonies of the Central
Russian race should enter the winter with no less
than 2 kg of bees, which according to them cor-
responds to colonies with 8-9 streets of bees.
Then they state that more experienced bee-
keepers prepare colonies with no less than 2.5
kg of bees (10-11 hives) for the winter.

Personally, | believe, based on experience
and certain knowledge, that with our Carniola
breed, the orientation optimal strength during
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winter is somewhat lower, from 7 to 9 streets of
bees (or rather, bees in 7-9 streets). But, in our
conditions, only colonies that prepare for winter
in the presence of solid pasture in August and
early September reach this strength.

Dr. Himer (1924) from the Institute for Bee-
keeping in Erlangen (Germany) determined that
under the conditions there, a colony of normal
size occupies 5-6 streets, and that the diameter
of the winter claster is about 20 cm.

It is considered that the winter death of bees
in relation to the number of bees at the beginning
of November should not exceed 10%.

Conclusion

According to all the above, it can be con-
cluded that with a lot of knowledge you can go far
in beekeeping, but also that not everything is as
simple as it seems. Because strong colonies are
created all year round. Even the smallest mistake
has negative repercussions for several months to
come.

MD Rodoljub
Zivadinovié

Specialist of

epidemiology,

apitherapist

President of the

Serbian Federation of
Beekeeping Organizations
apikult@gmail.com
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THE TRANSFORMATIVE
POWER OF CERTIFIED
ORGANIC BEEKEEPING:
A SUSTAINABLE FUTURE
FOR APICULTURE

Certified organic beekeeping offers a trans-
formative approach to apiculture, adhering to
stringent European regulations. It bans chemical
treatments, nurturing bees in a natural, unadul-
terated environment. Organic beekeepers priorit-
ize colony health, employing natural feeding
techniques, applying natural active ingredients
and solutions for their colonies’ health, and relo-
cating hives to pristine, remote areas to avoid ex-
posure to conventional agriculture.

Key Differences from Conventional Bee-
keeping:

1. Prohibition of Chemicals

Use of chemical compounds and substances
to combat diseases and pests is prohibited.

2. No Antibiotics (EU Regulation)

The use of antibiotics is not permitted, in ac-
cordance with EU regulations, which also applies
to conventional beekeeping.

3. Natural Feeding

Artificial feeding is not allowed. Bees are fed,
if necessary, with organic self-produced honey

4. Safe Apiary Locations

Beehives are transported to regions
(apiaries) in the mountains and areas sufficiently
distant from conventional crops, unless they are
certified organic crops.

5. Regular Inspections

Regular and ad hoc inspections are con-
ducted during production and standardization.
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6. Zero Residue Analysis

Analyses are carried out on certain char-
acteristics of honey, with zero residue tolerance.
This ensures the highest quality product.

7. Accredited Standardization

Standardization/bottling is done in an ac-
credited facility for organic product standardiza-
tion, ensuring maximum safety and traceability.

8. Certification Costs

For certification of organic production, the
beekeeper pays a significant annual fee to the
certifying body for regular and ad hoc inspections
at all stages of production and standardization.
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Organic Farming at a Glance
Aims of organic farming

Organic farming is an agricultural method
that aims to produce food using natural sub-
stances and processes. This means that organic
farming tends to have a limited environmental im-
pact as it encourages:

+ responsible use of energy and natural re-
sources;

+ maintenance of biodiversity;

+ preservation of regional ecological bal-
ances;

+ enhancement of soil fertility;

+ maintenance of water quality.

Additionally, organic farming rules encourage
a high standard of animal welfare and require
farmers to meet the specific behavioural needs
of animals.

European Union regulations on organic far-
ming are designed to provide a clear structure for
the production of organic goods across the whole
of the EU.

This is to satisfy consumer demand for trust-
worthy organic products whilst providing a fair
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marketplace for producers, distributors and mar-
keters.

Building trust
in organic farming

In order for farmers to derive benefits from
organic farming methods, consumers need to
trust that the rules on organic production are
being followed. Therefore, the EU maintains the
following strict system of control and enforcement
to guarantee that organics rules and regulations
are being followed properly.

As organic farming is part of a larger supply
chain which encompasses food processing, dis-
tribution and retail sectors, these are also subject
to checks.

+ Each EU country appoints ‘control bodies
or authorities’ to inspect operators in the organics
food chain. Producers, distributors and marketers
of organic products must register with their local
control body before they are allowed to market
their food as organic.

+ After they have been inspected and
checked, they will be awarded a certificate to
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confirm that their products meet organic stan-
dards.

+ All operators are checked at least once a
year to make sure that they are continuing to fol-
low the rules.

+ Imported organic food is also subject to
control procedures to guarantee that they have
also been produced and shipped in accordance
with organic principles.

The organic logo

The organic logo gives a coherent visual
identity to EU produced organic products sold in
the EU. This makes it easier for EU based con-
sumers to identify organic products and helps
farmers to market them across all EU countries.

The organic logo can only be used on prod-
ucts that have been certified as organic by an
authorized control agency or body. This means
that they have fulfilled strict conditions on how
they are produced, transported and stored.

“Experience the profound difference of
certified organic beekeeping, where every jar
of honey reflects a commitment to nature,
sustainability, and unparalleled quality.”
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Certified organic beekeeping offers a revol-
utionary approach to apiculture, prioritizing the
health of bee colonies and the environment. By
banning chemicals, emphasizing natural feeding,
and ensuring safe hive locations, this method not
only produces superior honey but also supports
biodiversity and ecosystem regeneration.
Through strict adherence to European regula-
tions and rigorous inspections, organic beekeep-
ing stands as a sustainable and ethical
alternative to conventional practices, reflecting a
deep commitment to nature, sustainability, and
unparalleled quality.

Support us and embrace the profound bene-
fits of certified organic beekeeping!

Georgios T. Athanasiadis
Organic Apiarist, Physicist,
Tutor

MSc, MA

General Secretary of the |
Association ‘Organic
Beekeeping Community’
General Secretary of

the Institute of Ecological
Agriculture
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Dear readers,

We are delighted to present the contents of our paper titled "Looking for the causes of and solutions to
the issue of honey bee colony losses" which has been cited over 60 times according to the Scopus database.
This paper has garnered significant interest among the beekeeping readership in Serbia, and as such, we
have shared it in the specialized beekeeping journals Srpski péelar and Beogradski pcelar.

In our paper, we thoroughly analysed various factors contributing to honeybee colony losses and offered
solutions based on the latest research and practical experiences. Additionally, during the course of our re-
search, we have identified and incorporated more recent studies, thus enriching our paper with up-to-date
references. Our goal is to enhance the understanding of these issues and provide beekeepers with tools to

help preserve their bee colonies.

We hope this reading will be not only interesting but also useful for your work. We are happy to answer
all your questions and suggestions, which you can send to the editorial address of the journal "No bees no

LOOKING FOR

THE CAUSES OF

AND SOLUTIONS TO
THE ISSUE OF HONEY
BEE COLONY LOSSES

life".

Summary

Colony losses, including those induced by
the colony collapse disorder, are an urgent prob-
lem of contemporary apiculture which has been
capturing the attention of both apiculturists and
the research community. CCD is characterized
by the absence of adult dead bees in the hive in
which few workers and a queen remain, the ratio
between the brood quantity and the number of
workers is heavily disturbed in favour of the
former, and more than enough food is present.
Robbing behaviour and pests usually attacking
the weakened colony do not occur. In the present
paper, the causes of the emergence of this prob-
lem are discussed, as well as the measures of its

NO BEES, NO LIFE - EBA MAGAZINE

prevention. The following factors, which lead to
colony losses, are analyzed: shortage of high-
quality food (pollen and honey); infestation with
parasites, primarily with Varroa destructor, and
mixed virus infections; bacterial infections (Ameri-
can and European foulbrood), fungal infections
(nosemosis and ascosphaerosis) and trypanoso-
mal infections (lotmariosis); and, finally, general
management of the apiary. Certain preventive
measures are proposed: (1) providing ample
high-quality forage and clean water, (2) avoiding
sugarisation, i.e. superfluous use of sugar syrup,
(3) meeting the nutritional needs of the colony,
(4) when feeding bees, taking care of the timing
and the composition of diet, avoiding pure sugar
syrup which in excessive quantities may induce
energetic and oxidative stress, (5) when there is
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a shortage of natural feed — honey in the brood
chamber — use sugar syrup with natural/artificial
supplements to avoid protein starvation, (6) or-
ganized control of V. destructor in the colonies is
obligatory due to its vector role, and (7) com-
pliance with hygienic and sanitary measures and
principles of good apiculture practice and man-
agement in apiaries. To conclude, all preventive
measures are feasible in compliance with rules
and regulations concerning regular spring and
autumn bee health monitoring by licensed vet-
erinarians, who can propose adequate treat-
ments if necessary.

Key words: Apis mellifera, colony losses,
honey bee pathogens, nutrition, pesticides

INTRODUCTION

Given their contribution to pollination, man-
aged honey bees (Apis mellifera) are far more re-
spected for this activity than for the production of
honey and other products [1, 2]. Thus, it is under-
standable that substantial losses of bee colonies
in the United States and Europe keep start-
ling beekeepers and scientists,
especially because there
is no agreement on the
definite cause(s) of this
syndrome. Extensive re-
search has shown that no
single factor can be ac-
cused of the losses, which
leads to seemingly the
only possible conclusion
that multiple stressors
must be involved, such as
loss of forage, pathogens,
parasites, agropesticides
and incorrect beekeeping
practices [3-10]. Thus, it is
very hard to propose a single
solution which could be most effective [11]. His-
torical data prove there were huge losses in the
past, although they did not generate such avid in-
terest. Even though tremendous losses do exist
throughout the world, their causes vary with time
and place. Many international attempts at under-
standing the causes and occurrence of bee
losses were made. Recently, two independent
groups of scientists conducted extensive studies.
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A two-year monitoring of nearly 6,000 apiaries in
17 European countries revealed that winter
losses, ranging widely from 2% to 32%, were fre-
quently followed by seasonal losses [12]; the CO-
LOSS questionnaire filled out by 14,813
beekeepers from 27 European countries, Algeria,
Israel and Mexico revealed that in winter
2016/2017 out of 425,762 colonies, 5.1% suf-
fered unsolvable queen problems and 14.1%
failed to survive the winter [13]. Natural disasters
killed another 1.6% of honey bee colonies, which
added to a total of 20.9% colony losses. The
losses varied between countries and were con-
siderably higher in apiaries owned by beekeepers
who had small numbers of colonies. Analysis de-
tected that migratory beekeeping did not affect
significantly the winter loss, but had some in-
fluence in several countries [13]. Because of the
multifactorial nature of colony losses, it is ex-
tremely complicated to conduct controlled repro-
ducible research on the influence of factors
involved [6,180]. Despite the steep decrease in
the numbers of managed bee colonies in Europe
(25% in central Europe from 1985 to 2005) and
in North America (59%
from 1947 to 2005), glo-
bally there was a signifi-
cant rise in their number
by approximately 45%
(1961- 2008), owing to the
enormous increase in
China and Argentina, for
instance [6]. Thus, it was
suggested that colony
losses should be con-
sidered throughout the
year rather than taking
into account those hap-
pening in winter only. Col-
ony losses, in general,
should not be equated
specific phenomenon

with a
known as colony collapse disorder — CCD
[7,180], which was introduced and described by
van Engelsdorp et al. [14] as a condition mani-
fested in sudden bee death and the absence of
adult dead bees, both inside and in front of the
hive.

Most frequently, there is a queen and few (a
handful) workers who have survived. There is a
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huge quantity of brood, which is disproportional
to the number of worker bees. There are ample
food reserves (honey and bee bread). It is also
characteristic that in the hives robbing behaviour
and invasion by common pests (wax moths and
small hive beetle) appear much later [11, 14-16].

In compliance with the European Food
Safety Authority — EFSA [17], the most

frequent causes of colony losses are:

+ Shortage of high-quality food (pollen and
honey),

+ Parasitic infestations, primarily by Varroa
destructor and mixed virus infections,

+ Bacterial infections (American and Euro-
pean foulbrood), fungal (nhosemosis and

ascosphaerosis) and other infections,

+ General management in the apiary.

Shortage of high-quality food

Global climate changes, environmental pol-
lution and “chemisation” in all human activities,
especially in agriculture, lead to disturbances in
the ecosystem, plant production, and production
of high-quality food intended for bees. Global
changes in the flowering dynamics and the quan-

tity and quality of pollen and nectar [18], as well
as the practice of growing monocultures (corn),
which are of low quality for bees, additionally in-
crease the risk of protein starvation in bees [19-
21]. In the last several decades, the diversity of
melliferous plant species changed globally, and
in Serbia alone Stachys annua disappeared, and
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some others have drastically decreased nectar
and pollen production, e.g., Trifolium repens, T.
pratense, Melissa officinalis, Thymus serpyllum
and Mentha piperita [22]. Moreover, intensive
pesticide use decreases the production of pollen,
which is transformed into quality bee bread, the
main protein source for 3-18-day-old bees and
older open brood [18, 22, 23]. Further, a decline
in the number of grazing animals (primarily sheep
and goats), and, consequently, decreased
manure production, leads to impoverished land,
significantly lower reproduction of melliferous
plants. Pollen quality changes throughout the
season, the best being provided by early bloom-
ing plants: Corylus avellana, Salix alba and S.
nigra, Helleborus odorus, Galanthus nivalis, Viola
spp., Laminum spp., fruit trees, Taxacarum spp.,
Poaceae family etc. Nevertheless, the number of
hives has been on the increase, owing to the
needs of people to contribute to their household
income, which led to the overpopulation of certain
areas with hives and shortage of food for bees
[10]. In attempts to gain growth in earnings, bee-
keepers neglect the bees’ needs: they deprive
them of honey even from the brood chamber,
which belongs exclusively to the bees and is an
ideally balanced, energy and protein-rich food,
the most important factor for wintering and fast
spring development of the brood and the colony
as a whole. By mixing the honey from brood and
honey chambers, beekeepers harm the bees and
themselves. Thus, bees remain without the best
energy and protein-rich food, which the bee-
keepers try to make up for by feeding the bees
with sugar syrup. However, it provides only addi-
tional energy, negatively influences the devel-
opment and survival of the colony, disturbs the
structure of the winter cluster, leads to energy
and oxidative stress and decline in the immune
system, and intensifies pathogen development
and reproduction [14, 18, 20, 24-31, 181, 189].
This leads to the disturbance of temporal poly-
theism and the absence of fewer sanitary bees
(in-hive 12-18-day-old bees), that is, to de-
creased hygienic and grooming behaviour [32-
39].

Temporal polytheism is of utmost importance.
Worker bees specialized in performing various
tasks communicate closely, which provides col-
ony survival but also enables easier pathogen

41 Issue 2, August 2024 - www.ebaeurope.eu



distribution in the colony (Figure 1). In addition,
in inadequately fed bee colonies, a decrease in
the numbers of workers and drones and lower vi-
tality and resistance to pathogens (notably to N.
ceranae) are often noticeable [40].
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Figure 1. Flow of food and water in the honey
bee colony and communication between
different bee castes

Moreover, honey taken from brood chambers
may contain residues of various preparations
(amitraz, coumaphos, cymiazole hydrochloride,
flumethrine, fluvalinate, dicyclohexylamine and
fumagillin) which contaminate the honey directly
(used in autumn and winter-spring treatments),
or indirectly, from already contaminated wax. This
honey is not eligible for human consumption be-
cause antibiotic and pesticide residues may exert
various genotoxic effects [41-48].

Infestation with Varroa
destructor and mixed
virus infections

Varroa destructor, an obligate parasite of A.
mellifera, poses the greatest threat to beekeep-
ing. Due to the absence of an efficacious control
programme, infested bee colonies collapse in a
2-t0-3-year period [49]. Together with the associ-
ated bee viruses, the mite is one of the main
causes of winter losses of bee colonies [7, 50-
53]. Recently, it has been detected that Varroa
feeds on the fat body of the larvae and adult bees
[54] rather than exclusively on haemolymph, as
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previously considered [49, 55, 56]. Moreover, the
reproductive performance was better in mites fed
on fat bodies than in those who consumed hae-
molymph [54, 186]. V. destructor harms the bees
directly by exhausting them due to the disturb-
ances they make in their metabolic processes,
notably that of proteins [57], and indirectly, acting
as a vector and/or activator of bee viruses [52,
58-60]. The mite and the Deformed Wing Virus-
DWV together produce the most deleterious ef-
fect on the bees, which leads to the reduction in
their lifespan and have been one of the most
common causes of colony losses across the
globe over the past 50 years [55, 56, 61, 62, 186].
Nevertheless, other viruses or their combination
(Acute Bee Paralysis Virus - ABPV or Acute
Kashmir-Israeli complex - AKI) may also cause
colony losses together with Varroa mites as
drivers that increase viral titters [51, 52, 63, 64].

Investigating the mechanisms of synergistic
actions between V. destructor and DWV, Nazzi et
al. [62] proved that the mite is capable of desta-
bilizing the dynamics of DWV development in the
bees’ body and leading to the transformation of
the virus into a fast-replicating Kkiller, which
reaches lethal levels at the end of the season.
The destabilization of a strong down-regulation
of the transcription nuclear factor kappa B (NF-
kB) leads to immunosuppression [62] and the dis-
turbance of various levels of immunity regulated
by this factor, such as the synthesis of antimicro-
bial peptides, haemocyte aggregation at the sites
of injuries, melanisation and antiviral mechan-
isms of defense [65]. It is considered that the im-
munosuppressive effect, primarily owing to
viruses, increases the negative impact of the
transcriptional profile of several immune genes in
the bee. Moreover, in the absence of viruses,
Varroa mites do not influence the expression of
the dorsal-1A gene, an indicator of immunosup-
pression, unlike DWV, which produced the lar-
gest decrease in the expression of this gene [62].
This immunosuppressive activity is explained as
part of the strategy used by DWV to conquer the
central components of the host’s antiviral immun-
ity, thus providing conditions for covert infection.

However, any environmental stressor (e.g.,
pesticides or poor nutrition) may disturb the deli-
cate, balanced relationship between the viral pa-
thogens and the bees’ defense mechanisms,
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leading to the activation of the response through
NF-kB and intensive virus replication in bees in
which the infection was covert until then. The
most common final consequence of fast virus re-
plication is the collapse of the bee colony [61, 62,
66]. Further investigation into the mechanisms of
interaction in the mite—virus complex and the in-
duction of honey bee colony losses revealed the
existence of mutualistic symbiosis between Var-
roa parasites and DWV, which is aimed at defeat-
ing the immune barriers of the host [55].
Additional research into the bees’ response to
simultaneous Varroa infestation and DWV infec-
tion proved that honey bees are able to promptly
produce high immune and homeostatic re-
sponse, which does not last long and is followed
by downregulation of these pathways, rendering
the bees susceptible to extensive virus replication
[56]. Fine et al. [67] reported that even inert sub-
stances in agrochemicals may also add to some
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Figure 2. Prevalence patterns of
investigated viruses in honey bee
colonies in five regions of Serbia [69]
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negative effects on bees, including increased
virus-induced mortality. Herbicides, although de-
signed to inhibit weed growth, limit the availability
of floral resources and adversely affect the bees
nutritional status, indirectly influencing the out-
come of bee virus infections. In Serbia, the first
molecular research into the presence of bee vi-
ruses was conducted on 11 apiaries [68] includ-
ing 55 honey bee colonies from different regions.
Real-time RT-PCR detected DWV in all apiaries
and ABPV in 10 out of 11. Similar but more ex-
tensive research was done by Cirkovic et al. [69],
who investigated the prevalence of DWV, Chronic
Bee Paralysis Virus (CBPV), ABPV and the Sac-
brood Virus (SBV) in colonies of different
strengths located in five regions of Serbia (Figure
2). The analyses detected at least one virus in
87.33% of the colonies. Single infection was
found in 28.67% colonies (21.33%, 4.00%,
2.67% and 0.67% in cases of DWV, ABPV, SBV
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and CBPV, respectively). In the majority of them
(58.66%) more than one virus was found. The
most prevalent was DWV (74%), followed by
ABPV, SBV and CBPV (in 49.30%, 24.00% and
6.70% colonies, respectively). Phylogenetic
studies revealed that the honey bee viruses de-
tected in Serbia were 93-99% identical with
those deposited in GenBank.

Considerable numbers of beekeepers in Ser-
bia refer to the Laboratory for genetics of do-
mestic animals, wildlife and bees (Department of
Biology, Faculty of Veterinary Medicine) each
year, requesting analyses of samples taken from
diseased or dead colonies. In these bees, the
prevalence of viruses in the five-year period
(2014-2018) was: DWV 73.12-87.16%, ABPV
61.54-81.45 and CBPV 58.82-64.22% (Figure 3).
The history of diseases, based on the bee-
keepers’ claims, most frequently pointed to: (1)
inadequate anti-varroa treatment, or its absence;
(2) depriving bees of large quantities of honey
and feeding them on sugar, and (3) wintering
bees on sunflower honey (which is often last pro-
duced in the season and contaminated with agro-
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It should be emphasized that the presence of
virus infections of the brood and adult bees is in-
fluenced by apiculture technology (conventional
vs. traditional). There are certain regions where
bees are still kept in a traditional way, in primitive
hives made of wicker — so-called trmka hives. Re-
search conducted on the Pester Plateau, Serbia,
showed that such beehives provide significantly
better conditions for the maintenance of bee
health and their resistance to pathogens [70].
Seemingly healthy colonies were kept for com-
mercial purposes, and those in primitive hives
were screened for bee brood virus (SBV) and
adult bee viruses (Figure 4).

In traditional hives, SBV was detected in
33.33% of samples and in 96.67% in commercial
colonies. Furthermore, the occurrence of viruses
in adult bees was significantly higher in commer-
cial colonies (Table 1). Obviously, in the brood
and adult bees reared in a traditional way, in
primitive hives, the prevalence of all the viruses
monitored was up to 33.33%, without clinical
symptoms, which is within the limits of normal
distribution of viruses in bee colonies in natural

conditions.
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Figure 3. Presence of N. ceranae, DWV, ABPV and CBPV in bees analysed at
the Laboratory for Genetics of Domestic Animals, Wildlife and Bees,
Department of Biology, Faculty of Veterinary Medicine (2014-2018)
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Figure 4. Amplification curves obtained by Real-Time PCR method showing detected viruses in
adult bees. Lines 1-4 — positive controls: 1) Blue line — ABPV; 2) Red line — CBPV;
Orange line — DWV; Green line - SBV; Dashed lines (5-8) — corresponding samples.
Dotted lines (9-12) — negative controls. Individual replicates are shown for better clarity [70].

Hives
Bee pathogens P
Traditional-
trmka’ (%)

Commercial® (%)

AFB' 16.67 0.00 <0.05
Brood EFB- 0.00 0.00 >0.05
pathogens iy 15.83 0.00 <0.05
SBV? 06.67 33.33 <0.01
ABPV® 83.33 33.33 <0.01

Adult bee
CBPV® 100.00 33.33 <0.01

pathogens
DWV’ 100.00 33.33 <0.01

Table 1. The prevalence of causative agents of bee diseases in commercial and traditionally
reared bee colonies (based on the detection of their nucleic acids): 1. P. larvae, 2. M. plutonius,
3. A. apis, 4. Sacbrood virus, 5. Acute bee paralysis virus, 6. Chronic bee paralysis virus,

7. Deformed-wing virus; 8. > N=120; 9. 3 N=24 [70].
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In order to prevent huge colony losses due
to mixed infections with Varroa and viruses, it is
necessary to regularly control the mite, the vector
of various pathogens [55, 56, 61, 62, 64, 69, 71,
72] There are various means of V. destructor con-
trol, which are successful to a varying extent.
These methods are divided into biotechnical,
chemical — use of synthetic ‘hard’ acaricides and
ecological — use of ‘soft’ acaricides [49, 73], but
may also be used in combination [74]. The long-
lasting work of Stanimirovi¢ et al. [75] resulted in
the development of the Varroa-control strategy
applicable in the Balkans (Figure 5). Biotechnical
methods are time-consuming and insufficiently
efficacious [74-77]. The use of ‘hard’ acaricides
are followed by the following issues: (1) emerg-
ence of resistant mites, mainly to pyrethroids - flu-
valinate and flumethrin [78-80], and (2) residues
in all hive products: highest concentrations were
proven in wax and propolis, lower in pollen and
bee bread, and lowest in honey [49, 79, 81-84].
The most often detected varroacides in beeswax,
pollen and bee bread are fluvalinate, coumaphos,
amitraz and bromopropylate [84-89] and chlor-
fenvinphos in wax and bee bread samples from
Spain [90]. Given that wax is a hive constituent
which takes longest to be renewed, pesticides
which remain in the hive may lead to the so-
called 'toxic home syndrome’. This problem can-
not be solved by wax replacement because
residues of lipophilic acaricides remain in bees-
wax even after recycling [89]. Finally, synthetic
acaricides may be harmful to bees and affect
their reproductive traits and behavior, if not used
correctly [43, 46, 48, 91, 92]. As a consequence
of all the diagnosed problems arising from the
use of synthetic acaricides, those which are natu-
ral-product-based, for example, organic acids
and plant extracts, have come into widespread
use [49, 73, 93, 183]. Their efficacy has been
tested for more than two decades [73, 93-96].
Formic, oxalic and lactic acids are organic acids
(OA) in use for the control of Varroa mites.
Among plant extracts, essential oils (EO) and
their components are by far the most studied for
varroacide activity [75, 84]. General advantages
of natural compounds, both OA and EO, are a
low risk of residues and accumulation in bee
products, and the low probability of eliciting resis-
tance after repeated treatments [49]. If used
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properly, their residues are low and the image of
honey and other bee products as natural, healthy
and clean remain untarnished. However, OA and
EO have significant disadvantages: their efficacy
is insufficient and depends on climatic and in-hive
conditions, and means of application [49, 75, 93].
Some natural preparations exert side effects on
bees and/or their brood [95, 97]. Luckily, some
plant-derived formulations, rather effective, but
without unwanted effects on colony development
and productivity have been used recently [73,
96]. To sum up, neither of the methods of mite
control, which has been used and investigated
until now, can meet all these criteria: be safe for
bees, highly efficacious against Varroa mites and
easy to use. However, successful Varroa control
is achievable if done in compliance with regula-
tions concerning regular spring and autumn bee
health monitoring by licensed veterinarians, who
can propose adequate treatments.

VARROA CONTROL - GENERAL S TEGY IN SERBIA
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Figure 5. Varroa control — general strategy in Serbia

Recently, in scientific circles, the idea was
pushed forward that various lithium compounds
could be used in Varroa control. Research carried
out by Ziegelmann et al. [98] suggests that lithium
salts may produce a marked acaricide effect. Our
recent research proved the efficacy of lithium-
salt-based supplements (Figure 6A), especially
those containing lithium citrate in various concen-
trations. Results showed that concentrations of 5
and 7.5 mM exerted a powerful acaricide effect,
not affecting bee mortality (Figure 6A). In field ex-
periments, the tested concentration (7.5 mM) had
a satisfactory acaricide effectiveness (Figures 6B
and 6C).
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Figure 6. A) Anti-varroa effect of different lithium chloride and lithium citrate concentrations in a
seven-day cage experiment; B) Anti-varroa effects of 7.5 mM lithium citrate. K- Negative control
group (non-treated); Li — Group treated with lithium citrate; K+ Positive control (amitraz treated);

C) Mites fallen following lithium citrate treatment.

Bacterial infections (American
and European foulbrood) and
fungal diseases
(ascosphaerosis and
NOSemMosis)

Bacterial diseases of special interest for the
honey bee brood are American and European
foulbrood [99]. Besides these bacterial diseases,
an invasive and destructive mycosis caused by
Ascosphaera apis should be considered as a
contributor to honey bee health weakness [100].
Aspergillus spp., a cosmopolitan fungus, de-
serves greater attention because of its high viru-
lence towards honey bee larvae and the ubiquity
of its spores [101].

American foulbrood (AFB) is considered to
be a fatal bee brood disease [50]. In some coun-
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tries, it is frequent (e.g. 5-10% of bee colonies in
Germany were found to be infected without
symptoms) and causes considerable economic
losses to the beekeeping industry. Clinical signs
and the course of AFB disease vary, depending
on the Paenibacillus larvae genotype, and the
strength and behavioral defense mechanisms of
bee colonies. The identification of P. larvae geno-
types (made with rep-PCR) is important because
of the differences in virulence and prognosis: ge-
notypes ERIC | and Il do not kill larvae in the
early stage, but only after the comb cells are
sealed, which is why hygienic bees cannot clean
the diseased brood effectively, and the disease
outbreaks, i.e. clinical symptoms become visible
[102]; genotypes ERIC Il and IV are highly viru-
lent towards larvae, which is why the majority of
them die before the cells are sealed, and hygienic
bees clean the detritus and the typical disease
symptoms are most often missing. These P. lar-
vae genotypes differ in germination ability and re-
sistance to different temperature treatments and
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storage, which is why their genotyping should be
checked as part of standard laboratory protocols
[103].

Generally, European foulbrood (EFB) is
spread in honey bees worldwide, that causes
serious losses of brood and colony collapse
[104]. For example, in Switzerland and Great Brit-
ain, EFB has posed great problems [105, 106]
due to the failure of the sanitary measures ap-
plied, which led to the necessity of solving the
problem of the spreading of M. plutonius [50].
Apart from classical microbiological methods of
detection, certain molecular analyses for the con-
formation of M. plutonius have been developed
based on PCR techniques [70, 106, 107].

Chalkbrood disease is often neglected when
looking for the causes of colony losses, owing to
the fact that the presence of A. apis is easily rec-
ognized and the infection diagnosed [108]. A.
apis causes high brood mortality and significant
decline in bee population in the hive. Strong col-

A
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onies solve the problem by recruiting high
numbers of hygienic worker bees, which easily
recognize and get rid of “calcified” larvae, so the
majority of these colonies heal in a short period
of time [109]. However, chalkbrood disease may
contribute to colony losses, especially those com-
promised by various etiological agents. The
emergence of these diseases depends also on
beekeeping techniques [12, 70].

Research was conducted on the Pester Pla-
teau, Serbia [70] on seemingly healthy colonies
kept in a traditional way, in primitive hives, and
those in commercial hives. The colonies were
screened for P. larvae, M. plutonius and A. apis
(Figure 8). Traditional beehives provided signifi-
cantly better conditions for maintenance of bee
health and their resistance to pathogens: they
were free from bacterial or fungal brood pa-
thogens. By contrast, in commercial colonies P.
larvae (16.67%), A. apis (15.83%) were detected,
but M. plutonius was not found. Two thirds of tra-
ditionally kept colonies were without any of the
bee pathogens checked, but not any of those

2 3 “TEE

Figure 7. A) Amplification plots following real-time PCR demonstrating the detection of M. plutonius
in brood samples. Continuous line (1) — positive control for M. plutonius; Dotted lines, blue and
purple (2 and 4) — samples; Dashed line (3) — negative control [70]; B) Visualization of the PCR
amplification products of P. larvae isolates. M — 100 bp ladder DNA marker; C+ positive control;
1-4 — samples; C- negative control. The sizes of the positive bands are indicated on the left [70];

C) Gel electrophoresis of DNA ampilification products from the fungal isolates A. apis. M,
50 bp ladder DNA marker; C+, positive control; C- negative control; 1- 2) samples.
The sizes of the positive bands are indicated on the right [70].
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kept for commercial purposes was free from all
pathogens.

Nosemosis. Microsporidians and trypanoso-
matids and are the most abundant eukaryotic gut
parasites of honey bees [110-114] and have been
correlated with increased colony losses, although
their role is still controversial [115-118]. There are
three microsporidian species which may infect A.
mellifera: Nosema ceranae, most prevalent and
globally distributed [116, 119], N. apis, which pre-
vails over N. ceranae only in cold climates [120-
122], and N. neumanni, a recently described
species, endemic in Uganda, causing low-level
infection [123].

N. ceranae is thought to be a serious threat
to the beekeeping industry, but dramatic colony
losses were clearly attributed exclusively to N.
ceranae infections in some regions only [124-
126]. N. ceranae as a sole stressor showed sup-
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pressive effects on immune - related genes (Fig-
ure 8) in laboratory experiments [127-129]. How-
ever, in all pieces of research there was a
time-dependent inconsistence in gene ex-
pression.

It has been proven by molecular diagnostics
that N. ceranae is a dominant microsporidian pa-
thogen of honey bees in Serbia [110, 111]. Among
all bee samples collected from 2000 onwards,
only one (originating from 2008) was proven to
be infected with N. apis, whilst all other positive
bees were infected with N. ceranae [110, 111].
Thus, it became clear that N. ceranae has been
present in Serbia since at least 2000, and could
not be regarded as an emergent pathogen in this
region. Due to the absence of any molecular evi-
dence that N. apis has ever been prevalent in
Serbia, there is no ground for discussion about
the replacement of N. apis with N. ceranae. As
regards the prevalence of N. ceranae in Serbian
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Figure 8. Expression levels of genes for abaecin, hymenoptaecin, defensin, apidaecin and vitel-
logenin on day 12 after the infection with N. ceranae in groups treated with “BEEWELL
AminoPlus”. Groups were infected with N. ceranae spores on 3rd day after emerging and

treated with “BEEWELL AminoPlus” from 1st (I-

BWH1), 3rd (I-BW3), 6th (I-BW6) and 9th (I-BW9)

day, while the control group (I) was infected with N. ceranae but not treated. Different letters

denote significant differen
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honey bee colonies, it was continually high, rang-
ing from 73 to 98% (2008-2012). The highest was
always recorded in March and ranged from 94
(2008) to 98% (2010). Lower, but still consider-
able proportions of infected colonies were de-
tected in October (76—87%) and June (73-91%),
according to Stevanovic et al. [111]. Neverthe-
less, the features of nosemosis type C caused by
N. ceranae [130] in Spain (lack of seasonality, the
absence of any clear symptoms and the inevi-
table collapse of infected colonies if not treated)
have never been recorded in N. ceranae-infected
bees in Serbia [111]. In fact, a seasonal pattern
was affirmed in N. ceranae incidence in the
period 2008-2011; (2) the symptoms traditionally
attributed to N. apis infection (faecal marks, dead
and sick crawling bees) were observed in the ma-
jority of N. ceranae-infected colonies; (3) no clear
association between N. ceranae infection and
colony losses was confirmed neither during the
winter nor during the summer season [111]. As
the symptoms of nosemosis were found in both
surviving and dead colonies, being even more
frequent among the former, these could not be in-
dicative of colony losses. The same counts for
some additional observations recorded in N. ce-
ranae-infected colonies in winter: loose cluster on
cold winter days (temperatures below -5°C) op-
posite to compact ones in non-infected colonies,
and increased anxiety in bees at mild winter tem-
peratures (0°C or slightly higher) manifested
through an unusually high number of bees on the
hive entrance after sound disturbing [111]. In
compliance with all these is the finding that in
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adult bees collected due to visible symptoms of
diseases and delivered to our laboratory, the
prevalence of N. ceranae in a five-year period
(2014-2018) was 92.31-97.71% (Figure 3). To
conclude, N. ceranae infection in Serbian bees,
in the absence of other stressors, does not re-
semble nosemosis type C and exerts no marker
indicative of colony losses. N. ceranae may be
blamed for the decrease in the bees’ reproductive
capacities and honey production [131]. Its impact
was investigated in equalized colonies headed by
queens of different age (one-, two- and three-
year old) having in mind that in the queen ex-
hausted by N. ceranae infection the renewal of
the worker population might be compromised.
Besides reproduction and productivity, in the
three-year period (2009- 2012), N. ceranae was
monitored and quantified (spore load per colony).
Significantly higher reproductive and productive
values were recorded in colonies headed by
younger queens (Table 2). This may be explained
with their higher capacity to compensate the ef-
fects of N. ceranae infection, which gradually de-
clines as they are getting older [131].

Far more frequently it was detected that N.
ceranae and synergistic factors have deleterious
effects on bees. For example, concurrent pres-
ence of N. ceranae and viruses have been con-
firmed to be capable of producing severe losses
of honeybee colonies [132-134], while combina-
tions of N. ceranae and pesticides were proved
to increase the mortality of bees and alter the ex-
pression of immunity-related genes [135-138].
However, in the case of N. ceranae and thiaclo-

ANOVA Bonferroni test
e P p— Dne-yean old quesnsf Dne-year old gueensf Two-year old quesns/
Tworyesr obd gueens Thres-yean old quesns Thres-year ald guesens
F P P P P
Brocd size/
M. ceranag 159.67 <0.001 <0.001 <0.001 0404
Uueen egg-laying rate /N,
ceranae 106,42 <0.001 <0001 <0.001 0.181
mI :itni thmc tu:!-m;wwhl. T o
CRranae 201.90 <0.001 <0001 <D.001 0.007
Winter honey stores/
M. ceranac 142.69 <0.001 <0.001 <0.001 0.266

Table 2. The influence of N. ceranae spore loads on parameters of reproduction
and productivity in colonies with queens of different age [131]
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prid combination, only the higher pesticide dose
elicited significant mortality in bees, since thiaclo-
prid showed a negative impact on N. ceranae re-
production [139].

Neonicotinoids were most frequently investi-
gated for their influence on honey bee survival,
health, behavior, immunity and reproductive and
productive performances. Although numerous
studies failed to provide a consistent conclusion,
mostly due to the discrepancy between labora-
tory and field tests [140, 141], recent investiga-
tions provided the evidence that neonicotinoids
exert significant negative effects on the health
and survival of honey bees [142], their behavior
[143], the reproductive capacity of drones [144],
and that at field concentrations they may impair
the immune defense [145, 146]. Comprehensive
assessments of risks for bees by exposure to
pesticide residues indicated the highest risk of
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contact exposure to pyrethroid and neonicotinoid
residues via contaminated pollen. Moreover, neo-
nicotinoids pose much higher risks in combina-
tion with ergosterol biosynthesis-inhibiting (EBI)
fungicides because of their synergistic inter-
actions [5, 147, 148], or in-hive miticides - tau-flu-
valinate, coumaphos and fenpyroximate [149].
One of EBI fungicides is prochloraz, widely used
in horticulture and agriculture, which has been
detected in honey and pollen stored in hives
[150]. It was previously found to increase almost
1,000-fold the toxicity of tau-fluvalinate, and more
than 20-fold that of coumaphos and fenpyroxi-
mate [149]. Moreover, prochloraz altered the im-
mune-gene expression in honey bees used alone
and in combination with coumaphos [63, 151].
Recently, Glavinic et al. [138] monitored the ex-
pression of 15 immune-related genes in adult
honey bees, and found that it may be affected

Sdays 15 days
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expression ratio
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Figure 9. Heatmap immune-related genes in adult honey bee at different ages (0-, 6-, 9- and
15-days after honey bee emergence). The colors indicate the average mRNA levels compared to
average levels of mRNA in control groups: blue indicates lower and yellow higher levels. Range

log2 value of relative expression ratio is indicated in the legend on the right. Each row corresponds
to one gene transcript and each column, to the expression profile of treatment. The gene names
and the corresponding pathway are indicated on left side. Treatments are indicated in the scale
at the bottom of the graph (Nosema-infected, CN, Prochloraz-treated, P; Prochloraz treated and
Nosema-infected, PN). Control group (C) was used for normalization. Boxes marked with an
asterisk show statistically significant effects of the treatment on gene expression, when p-value
was equal or less than 0.05 [138].
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when food contaminated with prochloraz was
consumed by bee larvae (Figure 9). The results
were obtained using a combination of a field and
laboratory experiment which simulated the con-
ditions where N. ceranae-infected and uninfected
bee colonies are close enough to crop fields
treated with prochloraz. Therefore, a great pro-
bability of crop contamination and, consequently,
of the brood intended to produce the population
of winter bees is likely. This new experimental ap-
proach introduced by Glavinic et al. [138] enables
the insight into the realistic situation when bee-
keepers move their hives to sunflower forage,
which is frequently the last one, so the bees are
wintered on sunflower-derived food. In the control
of Nosema infection, the introduction of good api-
technical practice is proposed, which includes:
replacement of the queen with a new, young,
promiscuous and healthy one [152, 187], feeding
colonies with high-quality food (honey and bee
bread), additional feeding with sugar syrup en-
riched with pollen and/or supplements, disinfec-
tion of hives and other equipment, sterilization of
combs and removal of excess humidity from the
hives. In addition, healthy and diseased hives
should never be joined. In some countries, the
antibiotic fumagillin is still used for Nosema con-
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trol. The effectiveness of fumagillin was recently
re-evaluated and proven in both laboratory and
field conditions [153, 154], but may depend on
storage, treatment preparation and the quantity
consumed by bees etc. [153]. In Serbia, like in
the majority of the world, the use of fumagillin is
not recommended due to its adverse effects on
bees [154, 155], the quality of bee products and
consumer health, which result from its inad-
equate use [44, 45, 47, 156, 157].
Trypanosomal infections. Of the two trypan-
osomatid parasites of A. mellifera, Crithidia mel-
lificae has been known for approximately 50
years and was considered widespread until re-
cently, when Lotmaria passim was first described.
The latter turned out to be predominant when de-
tailed genetic analyses were performed [113].
Some investigators [158-162] suggested the
possible involvement of trypanosomatids in
honey bee health, their immune response and in
winter colony losses. Investigations into the path-
ological effects of C. mellificae and L. passim on
honey bees require primarily molecular tools for
identification of these trypanosomatids, so Ste-
vanovic et al. [112] designed and validated
primers capable of distinguishing between C.
mellificae and L. passim in conventional PCR,

Year” L. passim N. ceranae Co-infection Uninfected
infection only imnfection only

2007 0 3 13 0

2008 0 11 7 0

2009 0 5 13 0

2010 | 4 10 3

2011 0 3 15 0

2012 2 2 13 1

2013 0 11 7 0

2014 U b 12 U

2015 0 10 8 0

Total 3 (1.9%) 57 (352%) 98 (60.5%) 4 (2.5%)

2 All samples tested negative for N. apis and C. mellificae.

B 18 colonies were sampled each year

using 60 adult bees per colony.

Table 3. Summarized annual honey bee colony sampling in Serbia and infection status
with Lotmaria passim and/or Nosema ceranae from 2007 to 2015 [112].
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which enables routine research on their preva-
lence and epizootiology [163]. Moreover, primers
for a real-time PCR were designed, and the
method was optimized, which allows the simulta-
neous detection and quantification of L. passim
and its in-depth field monitoring [114]. In the first
long-lasting investigation into the presence of the
two Trypanosoma species in the world, archived
bee samples taken in Serbia (2007-2015) were
analyzed, but only one species was detected, L.
passim, with an annual prevalence of 38.9-
83.3%, and 62.3% on average in the nine-year
period. The same samples were also checked for
N. ceranae, which was found in most samples
with an overall frequency of 95.7%, ranging an-
nually from 83.3% to 100%. Only 1.9% was in-
fected with L. passim alone, while L. passim and
N. ceranae simultaneously parasitized the same
host at a fairly high rate: 60.5%, (Table 3). What
is more, the detection of L. passim in bees
sampled in 2007 in Serbia is its oldest genetically
proven conformation globally and the first one in
Serbia [112].

A high positive correlation (p <0.0001) be-
tween L. passim and N. ceranae infection levels
pointed to their similar annual dynamics. Signifi-
cant differences (p <0.0001) in infection levels
with both species between months imply the sea-
sonal character of their prevalence. The highest
parasite burdens with N. ceranae and L. passim
were detected in forager bees sampled in winter
and lowest in those taken in mid-summer [114].

Lower activity of superoxide dismutase
(SOD), increased activities of catalase (CAT) and
glutathione S-transferase (GST) and higher con-
centrations of malondialdehyde (MDA) in the sea-
son imply that L. passim infection induces
oxidative stress, which may negatively influence
the condition and productivity of bees, and, con-
sequently, render beekeeping less economical
[164, 181, 189].

General management

in the apiary

Apitechnical practice today relies on depriv-
ing bees of excessive amounts of honey. The

basic principles of this idea date from the 1960s,
in absolutely different conditions regarding cli-
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mate, floristic diversity and agrotechnique. The
climate has changed globally: there is less capil-
lary humidity in the soil due to long-lasting
periods of draught and recession of ground
waters, which resulted in the decline in the diver-
sity of melliferous plants. Moreover, global agri-
cultural chemisation and chemical apitechnical
measures aimed at the control of bee pathogens
in the colony result in contamination of in-hive
products [84, 165, 166]. Care should be taken to
place the apiaries in the areas with ample forage
and clean water. The vicinity of the forage and the
numbers of bee colonies in the area per square
kilometre hugely influence bee health and the
production and reproductive capacities of bee
colonies [23]. The distance between apiaries
should be at least 1.5 km, to avoid competition
for food collection, regardless of the quality of the
forage, which means that the overpopulation of
melliferous areas with hives should be avoided
[167]. Technical revolution and the development
of electric and communication systems strongly
influence the orientation of bees when searching
forage and returning to hives, the development of
brood and the colony as a whole. Thus, care
must be taken when deciding where to place
apiaries: they should be far from overhead power
lines and base radio stations [168-170]. Inad-
equate bee feeding with sugar syrup in order to
make up for insufficient food reserves in years of
famine, may also result in compromised condition
and health of bee colonies and, finally, to colony
losses. This is why beekeepers should know how
to prepare bee food and when to provide bees
with it. Sole sugar is a “necessary evil”, and lit-
erature data suggest that it is much better to pre-
pare and apply sugar-honey syrup (e.g. 7:3
sugar-honey ratio). The presence of honey, which
contains a variety of active components, helps
summer bees to transform it into the form nutri-
tionally most useful to the bees. Beekeepers
should know that bee feeding is sensible at the
end of summer (e.g. in Serbia 1 August - 15 Sep-
tember), when there are enough summer bees,
which are the only ones capable of transforming
syrup into a satisfactory form for bee feeding. The
use of supplements with sugar syrup should not
be avoided, since they provide sufficient amino
acids, peptides, micro- and macroelements which
are absent from pure sugar syrup [18]. The use
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of supplements may prevent energetic, immune
and oxidative stress in bees, and thus prevent
losses in apiaries [129, 171-174, 181, 186, 188].
The presence of a young, healthy bee queen in
the hive guarantees the development of healthy
bee colonies and successful beekeeping [131,
175, 181-182, 186, 188]. Suitable pathogen con-
trol in hives, primarily of the bee mite V. destruc-
tor, with effective, registered varroacides is also
a prerequisite for maintaining bee colonies in a
good health condition. In addition, a strong link
was detected between colony losses and bee-
keepers’ education and training: professionals
were capable of keeping colonies free from dis-
eases, unlike hobbyists [12, 70]. Professionals
promptly detected symptoms, especially those of
American foul brood or Varroa infestation, and
timely applied control measures, contributing to
the survival of their colonies. This was the first
time that scientists focused attention on the im-
pact of apiculturists and beekeeping practices on
colony losses. The same authors commented
that the introduction of a bee killer, Varroa mite,
to Europe at the beginning of 1980s, did not re-
sult in increased colony losses. This was ex-
plained by the fact that beekeepers efficiently
adopted measures to combat against the mite
[12].

CONCLUSIONS

Scientific consensus has been reached that
colony losses (CCD) are a multifactorial issue [3,
4, 6], which follows various conditions, but, ac-
cording to our observations, it develops through
a sequence of steps. Firstly, various non-specifi
c factors (e.g. climate changes, agrochemisation
and inadequate food) decrease the strength of
the colonies; apitechnical faults (depriving bees
of too much honey and a consecutive addition of
large quantities of sugary food, inadequate treat-
ments of colonies mainly against V. destructor,
high stress and exhausting of bees, wintering col-
onies on honey contaminated with pesticides —
sunflower honey, bad timing for wintering the col-
onies etc.). Such colonies easily become eligible
for bacterial, microsporidial and trypanosomal in-
fections. Manifested nosemosis combined with
Lotmaria infection and latent American foulbrood
infection, additionally exhaust bee colonies and
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impair the immune system of the bee [176-179].
Finally, inadequate anti-varroa strategies lead to
significant health problems in bees and the
spread of viruses for which Varroa is a vector,
and/or activator. The whole process is a path pre-
pared for the manifestation of virus infections.
This has been supported by the results of our
Laboratory, which confirmed high level of viruses
in samples of diseased colonies accompanied by
heavy loads of N. ceranae spores. The fact that
in colonies with disease symptoms more spores
were detected than in dead colonies, supports
our hypothesis that after the Nosema-infection
peak (when the immunity is lowest) bee viruses
are activated and gradual decrease in Nosema
load occurs. Viruses, already present in hives in
Serbia [68, 69], are “waiting for the time of de-
creased immunity”, become the ultimate execu-
tors of bee colonies, often leading to colony
losses.

Given that this is a multifactorial issue, rec-
ommended solutions to the problem consist of a
sequence of activities aimed at as many as poss-
ible individual factors:

+ Compliance with good beekeeping prac-
tices and hygienic measures, both in the apiary
and the hives, as well as in the facilities where
beekeeping material, equipment and bee prod-
ucts are stored

+ Positioning the apiary to places with ample
melliferous plants and clean water

+ Avoiding areas where pesticides are used
intensively, which may, if present in nectar and
pollen, enter the hive and harm bees’ health and
leave residues in the bee products

+ Breeding healthy autochthonous bee col-
onies with young and healthy bee queens and
compliance with bee selection programmes

+ Providing enough quantities of honey,
pollen and bee bread for colonies during winter

+ The remaining honey, pollen, bee bread
from hives which suffered from colony loss is not
to be used for feeding healthy colonies. If the
bees do not provide enough food, the shortage
should be compensated with honey-sugar syrup
or sugar syrup with the addition of supplements

+ Beekeeping today is impossible without
acaricides to get rid of Varroa mites. Anti-varroa
treatments should be done with registered prep-
arations, applied in the adequate period of the
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year. Combinations of preparations may be used
to increase the efficacy, taking into consideration
the interactions between them.
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HONEY BEES PREFER
POLLEN SUBSTITUTES RICH
IN PROTEIN CONTENT
LOCATED AT SHORT
DISTANCE FROM THE APIARY

Simple Summary

Pollens being the primary source of protein,
lipids, vitamins, and minerals are vital for bee de-
velopment and reproduction. A major issue con-
fronting beekeeping is developing strong and
healthy honey bee colonies. The possibility of
prosperous honey bee colonies depends on an
effective pollen substitute especially when pollen
supply is scarce during the dearth period. Many
beekeepers feed their bees different pollen sub-
stitutes with sufficient nutrition throughout the
period of inadequate pollen quantity or quality.
We delivered four different pollen substitutes
(chickpea, maize, sorghum, and wheat flour) and
natural pollen to honey bee colonies for compari-
son. Each flour was mixed with a small quantity
of cinnamon powder, turmeric powder, and both
powders. Further, to investigate the preferred
pollen foraging distance from the hives, the best
performing pollen substitutes were placed at vari-
ous distances of 10, 25, and 50 m from the
apiary. Chickpea flour (comparatively rich in pro-
tein content) located very close to the apiary was
the best pollen substitute among the tested
flours. This study is very helpful for beekeepers
in supplementing their bee colonies when there
is a shortage or unavailability of pollens, and it is
much better to keep the food source near the
apiary.
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Abstract

The availability of floral resources is crucial
for honey bee colonies because it allows them to
obtain protein from pollen and carbohydrates
from nectar; typically, they consume these nu-
trients in the form of bee bread, which has under-
gone fermentation.

However, the intensification of agriculture, ur-
banization, changes to the topography, and harsh




environmental conditions are currently impacting
foraging sites due to habitat loss and scarcity of
food resources. Thus, this study aimed to as-
sess honey bee preference for various pollen
substitute diet compositions. Bee colonies per-
form poorly because of specific environmental
problems, which ultimately result in pollen scar-
city. Pollen substitutes located at various dis-
tance from the bee hive were also investigated
in addition to determining the preferences of
honey bees for various pollen substitute diets.
The local honey bee (Apis mellifera jemenitica)
colonies and different diets (four main treat-
ments, namely, chickpea flour, maize flour, sor-
ghum flour, wheat flour; each flour was further
mixed with cinnamon powder, turmeric powder,
flour only, flour mixed with both cinnamon and
turmeric powder) were used. Bee pollen was
used as a control. The best performing pollen
substitutes were further placed at 10, 25, and 50
m distances from the apiary. Maximum bee visits
were observed on bee pollen (210 + 25.96) fol-
lowed by chickpea flour only (205 + 19.32). How-
ever, there was variability in the bee visits to the
different diets (F (16,34) = 17.91; p < 0.01). In
addition, a significant difference in diet con-
sumption was observed in control (576 + 58.85
g) followed by chickpea flour only (463.33 =
42.84 g), compared to rest of the diets (F (16,34)
=29.75; p <0.01). Similarly, foraging efforts dif-
fered significantly (p < 0.01) at the observed
time of 7-8 A.M., 11-12 A.M., and 4-5 P.M. at
the distance of 10, 25, and 50 m away from the
apiary. Honey bees preferred to visit the food
source that was closest to the hive. This study
should be very helpful for beekeepers in supple-
menting their bee colonies when there is a short-
age or unavailability of pollens, and it is much
better to keep the food source near the apiary.
Future research needs to highlight the effect of
these diets on bee health and colony devel-
opment.

Keywords: honey bee; supplementary diet;

pollens; foraging behavior

1. Introduction

Honey bees (Apis mellifera jemenitica) have
a high commercial value for honey production
[1] as well as pollination in a range of agricultural
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crops [2]. Honey bees, like other invertebrates,
are poikilothermic; they cannot regulate their
body temperature and must go into hibernation
when the ambient temperature is too high [3].
Due to restricted foraging activity, their dietary
requirements and metabolic activities are de-
creased during this period [3].

High summer temperatures and dry weather
are the main factors contributing to honey bee
mortality in Saudi Arabia. This is due to de-
creased plant flowering and pollen availability
due to heat stress [4]. Native populations of A.
mellifera jemenitica in Saudi Arabia are much
more tolerant of heat than the common races. A.
mellifera jemenitica exists in central Saudi Arabia,
which has the warmest summer temperatures,
>45 °C [5,6]. Additionally, A. mellifera jemenitica
possesses a remarkable ability to hunt for pollen
and possesses high fecundity [7]. The pollen
quantity was discovered to have a positive cor-
relation with temperature and a negative correla-
tion with rainfall, relative humidity, and wind
speed. The months with the highest pollen quan-
tity (95% of all pollen) were May through Septem-
ber [8] in Abha Saudi Arabia, while in September
and October, there was a spike in flight activity.
August through September had seen the highest
concentrations of pollen brought back to the hive,
while November through December had seen the
lowest pollen concentrations in the Al-Ahsa re-
gion of Saudi Arabia [9].

In addition, other seasonal and climatic fluc-
tuations (precipitation, hail, etc.) produce con-
siderable losses in floral resources throughout
the year [10]. Meanwhile, flowers are essential
for honey bee brood production, immunological
function, and overwintering survival [11,12]. While
nectar is a source of carbohydrates, pollen
supplies proteins, lipids, and micronutrients [13].
When the natural flora is insufficient, the queen
bee’s egg-laying level decreases, resulting in a
fall in the colony’s population level [14]. Malnutri-
tion reduces individual survival rates, causes lar-
val life to cease, renders the colony prone to
disease, and drives individuals to leave the col-
ony [15,16]. Usually, a honey bee colony obtains
10—-26 kg of pollen each year from flowers [17] as
a rudimentary source of protein content and
amino acid composition for the well-being of their
colony [18]. Furthermore, appropriate protein and
carbohydrate stores in the colony are suggested
to aid honey bees in fighting or tolerating different
stressors associated with modern apiculture [17].
Although pollen remains the most desirable and
appealing protein source for honey bees, pollen
replacements have advantages. Pollen intro-
duced to the colonies from the outside is costly
to get in large quantities, and it also entails the
danger of introducing infections [19,20] or pes-
ticides [21] into the colonies.

Thus, human intervention is needed to over-
come these problems, particularly for disease
management and additional feeding. To compen-
sate for the lack of nutritive forage in the environ-
ment, hives are routinely given artificial “pollen
substitute” diets [22]. As a result, better colony
health for honey production and pollination can
be maintained [23,24]. To compensate for insuf-
ficient pollen forage and boost colony vigor prior
to pollination services, beekeepers provide differ-
ent “pollen substitute” diets [25,26]. In order to
manage honey bee colonies during a pollen-
scarce season, Pande and Karnatak [27] utilized
germinated pulses as a substitute for pollen. For
the production of four distinct diets—ger horse
gram, ger chickpea, ger green gram/mungbean,
and ger pea—various germinated pulse flours
were used. Similarly, Kumar and Agrawal [28]
made six distinct combinations of artificial food
using defatted soy flour, brewer’s yeast, parched
gram, spirulina, skim milk powder, sugar, glu-
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cose, protein hydrolysate powder, and natural
pollen. This artificial diet favored the biochemical
composition and net consumption, and also had
a positive effect on colony parameters such as
egg laying and brood production.

In addition, in another study, different supple-
ments were used such as roasted chickpea flour,
broadbean flour, maize flour, and soy flour [29],
and these supplements enhanced brood produc-
tion and longevity. A study conducted in India
using four flours—soybean, wheat, maize, and
gram—as pollen substitutes found that pollen
substitute is crucial for the growth and devel-
opment of bee colonies not only during times of
scarcity but especially during foraging and polli-
nation and to overcome pesticide exposures [30].
Meanwhile, in another study, six protein-rich in-
gredients—defatted soybean flour, chickpea flour,
maize flour, wheat germ, pea flour, and dried
brewer’s yeast—were combined in various ratios
with sugar powder, bee honey, and water to cre-
ate ten diets [31], and these diets increased bio-
logical activities including diet consumption,
sealed worker brood area, and pollen and honey
store area.

Honey bees can visit multiple food sources
at once and travel up to 11 km to obtain primary
food resources such as nectar and pollen [32],
which are stored in their colonies as honey and
beebread [33]. Their foraging is one of the most
well-organized behaviors found in social insects
[34]. Honey bee foragers use information gath-
ered from their own experience, such as recall of
time and place, sugar concentration to determine
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whether to continue or begin foraging on certain
resources [35]. Until now, research has concen-
trated on commonly foraged feed elements such
as pollen and nectar rather than atypically for-
aged materials that may be ingested under
drought. The objectives of the present study were
to evaluate the preference of honey bees for dif-
ferent diets. In addition, we assessed honey bee
preferences for various diet supplements placed
at various distances from the colonies.

2. Materials and Methods

The study was conducted at the Unit of Bee
Research and Honey Production, King Khalid
University Abha Saudi Arabia. The current study
used local honey bee (A. mellifera jemenitica)
colonies housed in the Langstroth hives. The
honey bee colonies placed at the apiary did not
show any clinical illness signs (see Figure 1). All
bee colonies were subjected to regularly sug-
gested colony management procedures [36].

2.1. Preparation of Diets

These pollen substitution diets were high in
protein, carbohydrates, minerals, and fats. These
items were reasonably priced in the local market.
The supplemental diets listed below were cre-
ated. Each diet was tested with three replications
for five pollen substitute diets, including naturally
collected pollen as a control on diet preference
(see Table 1).

Figure 1. A. mellifera jemenitica apiary set-up
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Sr.# Pollen Supplementary Diet Ratio Abbreviations
1 Chickpea flour + Cinnamon powder 50:1 CPCM
2 Chickpea flour + Turmeric powder 50:1 CPTM
3 Chickpea flour only - CPOY
4 Chickpea flour + Both powders 50:1 CPBH
5 Maize flour + Cinnamon powder 50:1 MZCM
6 Maize flour + Turmeric powder 50:1 MZTM
7 Maize flour only - MZOY
8 Maize flour + Both powders 50:1 MZBH
9 Sorghum flour + Cinnamon powder 50:1 SGCM

10 Sorghum flour + Turmeric powder 50:1 SGTM
1 Sorghum flour only - SGOY
12 Sorghum flour + Both powders 50:1 SGBH
13 Wheat flour + Cinnamon powder 50:1 WTCM
14 Wheat flour + Turmeric powder 50:1 WTTM
15 Wheat flour only - WTQOY
16 Wheat flour + Both powders 50:1 WTBH
17 Pollen only as a control - PNOY

Table 1. Different supplement formulations

The various supplemental diets were pre- machine (Hobart dough mixer, model A200, Of-
pared separately first, measured known quantity fenburg, Germany). The flour was fed externally
(see Figure 2), and carefully blended in a dough to provide bees easy access to it. Honey bees

Figure 2. Measuring known quantity of
diets before mixing.
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must vibrate their body to collect powdered sub-
stances, a simple process requiring little time and
effort [37].

2.2. Bee Visits and
Diet Consumption

Every day in the late afternoon, the con-
sumption rate of each diet replicate was calcu-
lated by measuring diet weight before and after



feeding in grams. At the end of the trial, the total
amount of food consumed in each replicate was
also calculated.

2.3. Choice Powder Feeding

This modified procedure used three dis-
tances from colonies: 10, 25, and 50 m. Experi-
mental colonies received all five feeds (i.e.,
CPCM, CPTM, CPQOY, CPBH, and PNQY) in sep-
arate plates positioned at various distances [37]
as indicated in Figure 3.

Figure 3. Different diet supplements at
different distances (10, 25, and 50 m)
away from the apiary and measuring
the number of honey bees.

NO BEES, NO LIFE - EBA MAGAZINE

chQ

2.4. Estimation of
Honey Bee Numbers

The numbers of honey bees were counted at
different time intervals (7-8 A.M., 11-12 A.M.,
and 4-5 P.M.). During each time interval, the
number of honey bees were counted visually
three times as indicated in Figure 3.

2.5. Diet Consumption

The diet weight between before and after
feeding in grams per colony were calculated to
determine the net weight of pollen-supplemented
diets ingested within treatments after feeding 10
times to each colony [38].

2.6. Statistical Analysis

The total amount of preferred food consumed
and distance preference was compared between
treatments with an analysis of variance. The data
were calculated as mean and standard error
using the SPSS (version 20). Graphs were cre-
ated with the GraphPad Prism software (version
7.03). Furthermore, the Tukey post hoc test was
used for multiple group comparisons at the 0.05
level.

3. Results

3.1. Honey Bee Visitation

Maximum honey bee visitation during the first
week was on the PNOY with 143 + 12.89/week
followed by CPOY (133.67 + 13.75/week) and
CPBH (78 + 38.07/week). The fewest visits were
on the MZOY (1.33 + 0.88/week) followed by
SGOY and WTOY with 2 + 0.57/week and 2 +
1.52/week mean visits, respectively. In the sec-
ond week, maximum honey bee visits were ob-
served in the CPOY (71.66 + 6.06/week) and
PNOY (67 + 13.11/week). The fewest visits were
on the SGOY (0.33 + 0.33/week) followed by
WTOY (0.66 + 0.66/week) and MZOY (1 +
0.57/week). However, overall time periods, maxi-
mum visits were on the PNOY (210 + 25.96) fol-
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Figure 4. Honey bee visits towards different diet compositions. Whereas, CPCM = Chickpea flour
+ Cinnamon powder, CPTM = Chickpea flour + Turmeric powder, COPY = Chickpea flour only,
CPBH = Chickpea flour + Both powders, MZCM = Maize flour + Cinnamon powder, MZTM = Maize
flour + Turmeric powder, MZOY = Maize flour only, MZBH = Maize flour + Both powders, SGCM =
Sorghum flour + Cinnamon powder, SGTM = Sorghum flour + Turmeric powder, SGOY = Sorghum
flour only, SGBH = Sorghum flour + Both powders, WTCM = Wheat flour + Cinnamon powder,
WTTM = Wheat flour + Turmeric powder, WTOY = Wheat flour only, WTBH = Wheat flour + Both
powders, PNOY = Pollen only as a control. Different superscript letters indicate significant
differences between total diet consumption.
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lowed by CPOY (205 + 19.32), and the fewest vi-
sits were on the MZOY and SGOY with mean vi-
sits of 2.33 + 1.45 and 2.33 + 0.88 followed by
WTOY (2.66 + 2.18) as indicated in Figure 4.

3.2. Diet Supplement
Consumption

The findings showed that honey bees in-
gested varied amounts of all supplements
throughout the research period. Honey bees con-
sumed the highest amount of PNOY diet (404 +
28.15 g/week) in week 1, which was followed by
CPOY (350 + 8.21 g/week) and CPBH (235.67 +
7.85/week). The least consumption was for the
WTOY diet (5 + 4.04 g/week) followed by MZOY
(7.66 = 4.97 g/week) and SGOY (11 + 2 g/week)
as indicated in Figure 2. During week 2, the high-
est diet consumption amount was observed for
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the CPTM diet (203.33 + 16.41 g/week) followed
by the CPBH diet (192 + 6.42 g/week), and then
PNOY (172 + 38.15 g/week). However, the over-
all highest consumption was for the PNOY diet
(576 + 58.85 g) followed by the CPOY diet
(463.33 +42.84 g), the CPBH diet (427.67 +6.35
g), and the CPTM diet (384.67 = 14.72 g). The
least consumption was observed for the WTOY
diet (7 + 6.02 g) followed by the MZCM (16 +
8.32) and MTTM diets (63 + 21.37). The remain-
ing diet treatment consumption is indicated in Fig-
ure 5.

ANOVA was performed on the honey bee vi-
sits and diet consumption, and there were signifi-
cant differences between the visits to the different
treatments during the first week (p <0.01). Simi-
larly, during the second week, there were signifi-
cant visits to different diets (p < 0.01). Overall,
there were significant variability in some of the
treatment visits (p <0.01) as indicated in Table 2.
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Figure 5. Honey bee diet consumption from various pollen substitutes. Whereas, CPCM = Chick-
pea flour + Cinnamon powder, CPTM = Chickpea flour + Turmeric powder, CPOY = Chickpea flour
only, CPBH = Chickpea flour + Both powders, MZCM = Maize flour + Cinnamon powder, MZTM =
Maize flour + Turmeric powder, MZOY = Maize flour only, MZBH = Maize flour + Both powders,
SGCM = Sorghum flour + Cinnamon powder, SGTM = Sorghum flour + Turmeric powder, SGOY =
Sorghum flour only, SGBH = Sorghum flour + Both powders, WTCM = Wheat flour + Cinnamon
powder, WTTM = Wheat flour + Turmeric powder, WTOY = Wheat flour only, WTBH = Wheat flour
+ Both powders, PNOY = Pollen only as a control. Different superscript letters indicate significant
differences between total diet consumption.
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Table 2. Honey bee visit and diet consumption (ANOVA).

Honey Bee Visits Sum of Squares Degrees of Freedom Mean Square F p-Value
Week 1 94,945.020 16,34 5934.064 16.883 >0.001
Week 2 26,137.17 16,34 1633.574 14.922 >0.001

Total 218,023.64 16,34 13,626.478 17.913 >0.001

Diet consumption

Week 1 705,552.03 16,34 44,097.002  42.080 >0.001
Week 2 238,175.92 16,34 14,885.995 12 >0.001
Total 1,615,024.64 16,34 100,939.020 29.758 >0.001
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According to Table 2, the mean diet con- PNOY diet (145.5 + 3) at 25 m was less than the
sumption throughout the entire sample of honey maximum visitation rate to CPOY (252.5 + 2.5).
bee colonies showed notable variability during The least number of visits were observed in the
the first week (p < 0.01). The same pattern was CPTM diet with 50 + 5 followed by the CPBH diet
observed in consumption for the second week (p (51 +1). Similarly, at the distance of 50 m, maxi-
< 0.01). Similarly, overall, there were significant mum number of honey bees were observed in
differences in diet consumption due to treatment the PNOY diet (237 + 7) followed by the CPOY
(p <0.01). diet (215.5 + 14.5). The least number of visits

There was a strong positive correlation be- (34.5 +4.5) were recorded at the CPCM diet fol-
tween the two variables: honey bee visits and diet lowed by the CPBH diet (37.5 + 2.5) as shown in
consumption. During the first week, the Pear- Figure 6a.
son’s correlation was 0.957. Similarly, during the As indicated in Figure 6b, when diets were
second week and in the total observation period, placed at the distance of 10 m, the maximum
a strong positive correlation was also found be- number of honey bees during the time of 11-12
tween bee visits and consumption: 0.89 and 0.94, A.M. were observed on the PNOY (226 + 1) fol-
respectively. lowed by CPOY (220.5 + 0.5) while the fewest

number of honey bees were recorded on the
. CPBH diet, which was 58.5 + 0.5 followed by

3.3. Foraglng Efforts CPCM (65 +5). Similarly, when diets were placed

at a distance of 25 m, the maximum number of

The foraging effort was measured by count- honey bees visited the COPY diet (202.5 + 6.5)
ing the number of bees visiting the best perform- followed by the PNOY diet (202 + 3), while the
ing diet (chickpea flour mixed with different fewest number of visits were observed on the
spices) placed at different distances such as 10 CPCM diet with 35 + 5 visits followed by the
m, 25 m, and 50 m and observed at differenttime  CPBH diet (46.5 + 5.5). In the case of 50 m, maxi-
intervals. The maximum mean number of honey mum visits were observed on the copy diet (180
bee visits during 7-8 A.M. at a 10 m distance was + 10) followed by the PNQOY diet (176 + 1). The
observed in the PNOY diet (282.5 + 2.5), which |least number of visits were recorded on the
was followed by CPQOY (277.5 £ 7.5). The visita- CPCM and CPBH diets (27.5 + 2.5 and 40.5 =
tion rate was observed in CPCM, which was 75 5.5, respectively).

+ 5, followed by CPBH (79.5 + 0.5). The maxi- When the foraging activity of honey bees at
mum mean number of honey bees visiting the the time of 4-5 P.M. was observed at a distance
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Figure 6. Honey bee visits at different times and pollen substitutes present at different distances:

(a) 7-8 A.M. time (b) 11-12 A.M. time (c) 4-5 P.M. time. Whereas, CPCM = Chickpea flour + Cin-

namon powder, CPTM = Chickpea flour + Turmeric powder, CPOY = Chickpea flour only, CPBH =
Chickpea flour + Both powders, PNOY = Pollen only as a control.
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of 10 m, the maximum number of honey bees
visiting the diets were found on the PNOY treat-
ment (205 + 10) followed by the copy treatment
(178 £ 7). The fewest bees were observed on the
CPCM (50 + 5) and the CPBH diets (51 + 1). At
the distance of 25 m, maximum number of bee
visits were observed on the PNOY diet (185 + 10)
followed by the copy diet (164 + 6). The least
number of honey bee visits were recorded on the
CPCM (32.5 £ 1.5) and the CPBH diets (37 = 8).
When diets were placed at a distance of 50 m,
the maximum number of honey bees visiting the
treatments were found on the PNOY diet (145 +
9), followed by the copy diet (140 +10). The least
number of honey bees visiting a diet were found
on the CPCM (22.5 + 2.5) and the CPBH diets
(26 = 3) as indicated in Figure 6c.

There was a non-statistically significant inter-
action between time of day, distance from the col-
onies, and diet types (F (16,45) = 1.017 (p =
0.458). However, a significant interaction was
found between time of day and distance (F
(16,45) = 3.063 (p = 0.026). Similarly, a significant
interaction was found between time of day and
diet types (F (16,45) = 33.349 (p = 0.001).

4. Discussion

Like most other invertebrates, honey bees
are poikilothermic; they are unable to control their
body temperatures and become inactive when
the outside temperature becomes intolerable.
Due to severely constrained foraging activities
during hot weather, their nutritional needs and
metabolic activity are reduced [3]. Thus, the pres-
ent study was designed to offer a substitute for
honey bees in the harsh conditions of KSA and
to investigate the effects of distance from the bee
hive on visitation rate to the diets.

Overall, in our study, honey bees exhibited a
significant difference in visitation rates to the dif-
ferent diets. However, maximum visits were ob-
served in PNOY (pollen as a control) (210 +
25.96) followed by CPOY (chickpea flour only)
(205 = 19.32). In terms of diet consumption,
PNQOY (576 + 58.85 g) followed by CPOY (463.33
+42.84 g) were maximum diets consumed which
are in agreement with findings of Khan and
Ghramh [39]. They concluded that honey bees in-
gested much more pollen (11.51 + 2.22 mg/bee)
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and ajeena diet, i.e., commercially available
pollen substitute (10.68 + 1.29 mg/bee) than any
other diet. This attraction towards pollen may be
due to the quality of the diet; pollen attracts for-
agers [40] and is considered a major source of
vitamins, minerals, lipids, carbohydrates, sterols,
proteins, and amino acids [41]. The nutritional
value of protein would be the primary factor in
honey bees’ selection of pollen for food [42]. In a
study conducted in India, four distinct germinated
pulse flour diets—germinated horse gram, ger-
minated chickpea, germinated green gram/mung-
bean, and germinated pea—were used and
following feeding, foraging behavior was seen in
all diet combinations, including germinated chick-
pea, germinated green gram, and germinated
horse gram [27]. While our findings were in
contrast with the study conducted in India, three
diet formulas using the four germinated pulses
soybean, mungbean, pigeon pea, and chickpea
were used, and soybean was the most preferred
of the four pulses and three formulations [43].
However, the other substitutes can also be very
helpful in drought or harsh conditions when there
are few flowers. The fluctuation in floral sources
and bee colony population density affect the an-
nual pollen supply for bee colonies in many re-
gions of the world. Since the flora that honey
bees need is not consistently present, artificial
pollen substitutes and supplements have been
utilized to sustain the strength of bee colonies by
lengthening the adult lifespan and maintaining
brood area [44]. While these supplemented
meals and pollen replacements may offer a tem-
porary solution to avoid bee losses in poor for-
aging settings, it cannot be sustained as a
long-term solution in a pollen scarce locale.

In our study, there were reasonable numbers
of honey bees that visited and consumed chick-
pea flour only (CPQOY). This can be the best op-
tion when there is a pollen shortage. This is
because chickpea flour has a good amount of
protein (21.70-23.70%), carbohydrates (59.66—
66.42%), fats (4.80—6.36%), ash (2.2-3.46%),
total fiber (14.80), and moisture contents (9.35%)
[45,46,47]. There are also other flours that have
high amounts of proteins and other important el-
ements (Table 3).

In the present study, when honey bee visits
were compared at different timings (7—-8 A.M.,
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Table 3. Nutritional content of pollen substitutes reported in different studies.

Pollen Substitutes sEe, “CaboRyciaas Fat (%) Ash (%) TotaI.Dietary Moisture (%) References
(%) (%) Fiber

10.55 74.88 0.94 0.94 0.36 12.67 [48]

Wheat flour 11.85 86.04 1.06 0.52 0.54 11.97 [49]
11.60 78.70 1.70 0.97 - 14.20 [50]

6.00 - 2.18 0.61 - 10.63 [51]

Maize flour 8.90 - 5.30 1.30 15.60 - [52]
8.55 78.77 2.61 0.52 3.68 9.55 [53]

21.85 66.42 6.36 292 - - [47]

Chickpea flour 21.70 59.66 5.81 3.46 - 9.35 [45]
23.70 61.10 4.80 22 14.80 - [46]

12.30 73.80 3.60 292 - - [54]

Sorghum flour 12.21 83.45 3.76 0.68 - - [55]
11.50 72.00 2.70 - - - [56]

11—-12 A.M., and 4-5 P.M.), and also diets were
placed at different distances (10, 25, and 50 m)
from the bee hive, maximum activity was re-
corded in the morning (7—8 A.M.) and at the
closest distance of 10 m from the hive. In another
study, contrasting results were reported. Honey
bees spent the most time foraging during the day,
particularly at 12:00 P.M., followed by 14:00 P.M.,
and finally at 10:00 A.M. every week [57]. Similar
to these findings, Pernal and Currie [58] found
that honey bees foraged more frequently in the
afternoon than in the morning. Forager bees in-
creased their activity and pollen collecting in an
onion crop between the hours of 11:00 A.M. and
12:00 P.M. over several days [59]. In all of these
studies, maximum bee foraging activity was in
the afternoon. This may be due to the effect of
rising temperatures and falling relative humidity
on anther dehiscence, reaching their highest from
11:00 A.M. to 14:00 P.M. This time period cor-
responded to the peak pollen-gathering activity
of the bees [60]. However, in our case, pollens
were used as a control diet detached from
flowers and that may be the reason why honey
bees showed maximum activity in the morning
(7—-8 A.M.) instead of the afternoon due to the
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free access to pollen early in the morning. In our
study, there was a constant increase in the per-
centage of bees foraging for pollen in the morn-
ing, but in the afternoon, that percentage
declined. It was discovered that many honey
bees flew orientation flights between 12:30 and
14:00 h, especially in sunny conditions, which led
to a decreased percentage of pollen foragers in
colonies during the middle of the day. This was
also documented by a study in China [60]. Addi-
tionally, our findings revealed a substantial de-
crease in foraging activity from 12:00 h to 4-5
P.M., which was likely caused by the high air tem-
perature (exceeding 40 °C). High ambient tem-
peratures make foraging more energy-intensive
and can lead to dehydration of foragers. Impor-
tantly, foraging distance varies with month differ-
ently for the two kinds of forage. In some months,
we observe greater distance for one forage type
and other months we see the opposite. Overall,
this implies that the distance that foraging honey
bees must travel is not greatly influenced by one
type of forage over another, with summer gen-
erally being the season where bees must go
farther to gather forage than spring or fall. In the
present study, there was a strong positive cor-
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relation between the visits and diet consumption
(p <0.01); as the visits increased, the amount of
diet consumed also increased. Hence, our results
suggest that when food sources are abundant
near the bee hive, consumption and foraging ac-
tivity may increase.

Additionally, more field research is required
to ascertain how these supplemental diets affect
the health and productivity of honey bee colonies.
This research could assist beekeepers in creating
more suitable food products that reduce waste
and improve the nutritional intake of their bee col-
onies, especially in harsh conditions when there
is a shortage of flora, particularly in the case of
the KSA region.

5. Conclusions

In the present study, we examined the pref-
erence of honey bees towards different diets and
observed the effect of distance on foraging be-
havior. Overall, honey bees were more attracted
to the natural pollens than the other diets. How-
ever, this does not mean that honey bees were
not attracted to other diets; there were a reason-
able number of honey bees that visited the alter-
native diets such as the chickpea flour only diet.
These supplemental diets can be very helpful
when there is a scarcity of pollens, and they can
play a very important role in the production of
honey. In terms of distance, honey bees preferred
to visit the food source nearest to the bee hive
(10 m), and the preferred time was in the morning
(7—-8 A.M.).

More research is required to learn how these
supplements affect different physiological par-
ameters of honey bee races under diverse cli-
matic situations.
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APITHERAPY + BEECARING

FUTURE OF BEEKEEPING?

Apitherapy is a way of natural healing with
bees and bee products that works in everyday life
- prevention, curative and rehabilitation.

The origins of modern apitherapy go back at
least to Dr. Philip Ter¢, (born in Czech Republic,
worked and died in Maribor, Slovenia) the pio-
neer of modern apitherapy. Humans has been a
user of apitherapy since we first came into con-
tact with bees on this planet, and it can be said
that in the past, bee products have indeed been
used for therapeutic purposes. On the celebration
of the first World Bee Day in Zirovnica, Slovenia,
sadly deceased, President of Apimondia, the
Irishman Philip McCabe, said: "Honey was medi-
cine before medicine was invented". This was his
way of emphasising that bee products are not just
food supplements and stimulants, but that we,
beekeepers, have in our hands some very power-

ful functional foods that, if we know
how to use them properly, can
really benefit our health.

For example, every bee-
keeper comes into contact with
bee venom several times, as
they are stung by bees while

working if they do not wear
protective clothes. It was

while working with bees that Dr. Philip Ter¢ made
an important discovery and became a pioneer of
modern apitherapy. As a rheumatic patient, the
pain of working with bees (when they stung him)
had subsided, and he had already been re-
searching the relationship of bee venom to
healthy and sick organisms since 1878/79. Thus,
between 1878-87, he examined 173 cases of dis-
eases, injecting a total of 39,000 bee stings, and
by 1912 had cured 543 of the 658 cases of his
patients. Through his deliberate experiments and
critical clinical observation, he built his bee ther-
apy on the apitoxin: rheumatism relationship and,
as can be seen from Ter€'s writings, simulta-
neously paved the way for allergology and immu-
nology, and indirectly stimulated the
pharmaceutical industry to produce apitoxin prep-
arations.

As pharmaceuticals have moved up the
ladder of medical science, we have eventually
forgotten about the folk remedies that have been
used throughout history to help relieve illness and
maintain well-being. Bee products are highly con-
centrated, biologically active substances that, if
used correctly and continuously, can be of great
benefit to us. It is important how they are ob-
tained, at what temperatures they are stored, and
in what premises and packaging they are stored
before they reach the users. Then it is our job to
be able to give the right advice on how they
should be used, along with adherence to official

medicine. Some of apitherapists present api-
therapy in the media, organise presentations
to inform the general public about the impor-
tance of bees and their products,
thus working in the direction that (I
hope) all beekeepers strive for - to
give bee products the value and
price they deserve on the market.
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Apitherapy is not a touristical offer, but a ser-
vice provided by a certified apitherapist, either in
his or her apiary, which is equipped for apither-
apy, or in a room suitable for that service. This in-
volves several iterations of the apitherapy
treatment until the desired result is achieved.

As apitherapists, it is our job to give the right
advice on how people should use bee products,
together with respect for official medicine. It
should be strict that when using bee products in
apitherapy, we are only talking about sustainable,
organically produced bee products. In our work,
we must be well aware of our own capabilities
and those of bees (bee venom especially) and
bee products. We are guided by the phrase: 'Pri-
mum non nocere', which means 'first do no harm'.
This requires continuous education and cooper-
ation between apitherapists.

Climate conditions all over the world, not only
in Europe, limit us and bees with extreme
weather events such as too warm winters, too
soon and too hot springs with exreme cold and
rain, drought in summers with extreme storms
and floods, fires, and too hot and long autumns.
Beekeepers are faced with reduced honey yields
and fewer varieties of honey. From the past,
when honey was extracted a few times a year
when the bees were moved to different pasture
areas, to the fact that some beekeepers feed
bees in beeseason so that they do not starve to
death, it makes sense to think about the way and
focus of beekeeping. Here, beekeepers who also
produce other bee products such as wax, propo-
lis, pollen, royal jelly, drone homogenate and bee
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venom are at an advantage. All these products,
obtained in an organic way, unheated and un-
dried, allow a wide use in apitherapy, which, in
these climatic conditions, can save professional
beekeeping businesses. Let us think about what
we can change, adapt and offer to the people
around us.

| am not suggesting that all beekeepers be-
come apitherapists, not at all! But rather that pro-
fessional beekeepers shift their activities to
organic and offer their produce to apitherapists
who may be in short supply and need it for their
therapeutic work. It is very important for bee-
keepers to be aware of what we have in our
hands - a real natural pharmacy. It is up to the
beekeepers' associations to raise awareness
among their members, who are certainly free to
decide which practice to follow, but it is one poss-
ible way. In my opinion, the future of beekeeping

is in apitherapy.
Source: https://www.slovenska-
biografija.si/oseba/sbi692294/ (23.3.2022);
Slovenskabiografija.si

Nika Pengal

Nationally certified apitherapist

Nationally certified beekeeper from Slovenia
Member of commission for Apitherapy at SBA
gospodicna.medicna@gmail.com
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MONTHLY REPORTS
ON ECONOMIC FRAUD
IN HONEY IN THE EU

Economic fraud in the food industry, particu-
larly concerning honey, has become a critical
issue that the European Union (EU) is actively
addressing through comprehensive monthly re-
ports. These reports highlight various instances
of food fraud, outline the EU's response, and em-
phasize the importance of food integrity.

Overview of Honey Fraud

Honey fraud primarily involves the adulter-
ation and mislabeling of honey products. This can
include the addition of cheaper sweeteners like
sugar syrup, misrepresentation of the geograph-
ical origin, or selling non-pure honey as pure.
Such fraudulent activities not only deceive con-
sumers but also harm honest producers and
compromise food safety standards.

EU's Monthly Food Fraud
Summary Reports

The EU's Joint Research Centre (JRC) pub-
lishes monthly food fraud summary reports that

NO BEES, NO LIFE - EBA MAGAZINE

75

detail incidents across various food categories,
including honey. The reports from 2023 and 2024
reveal several key trends and actions:

= February 2024:

Brazil, honey and royal jelly — In the oper-
ation “Xaropel 1I” Federal police seized 8000
bottles of adulterated honey and dismantled a
criminal organization selling 15 tons per month of
sugar syrups as real honey, with a profit margin
of 2 000%.

= April 2024:

USA, honey and royal jelly - The U.S Food &
Drug Administration (FDA) has released data
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from an assignment related to Economically Moti-
vated Adulteration (EMA) on honey, conducted
between April 2022 and July 2023. The sampling
(107 samples of imported honey) was designed
to identify products that contained undeclared
sweeteners less expensive than honey, such as
syrups from cane and corn. 3% of samples were
violative.

2 May 2024:

Italy, Honey and royal jelly - The authorities
seized 600 kg of wildflower honey mislabelled as
acacia honey;

Austria, honey and royal jelly: Several bee-
keepers had reported the poor health of their bee
colonies after using embossed wax sheets manu-
factured by a specific company. Analyses have
notably revealed the presence of molecules (pes-
ticides, hydrocarbons, fatty acids) that do not cor-
respond to the normal contents of authentic
beeswax or to those of waxes directly supplied
by beekeepers.

= November 2023:

Brazil, honey and royal jelly - The Ministry of
Agriculture and Livestock (Mapa) found adulter-
ation with C-4 sugars (such as corn or sugar cane
syrups) in 7.46% of the 67 honey samples ana-
lyzed. For sampling, 67 samples were collected
in 42 of the 194 honey-producing establishments
registered (21.65% of the total establishments in
Brazil).

= March, 2023:

Brazil, honey and royal jelly - The Ministry of
Agriculture and Livestock (Mapa) carried out a
campaign to analyze adulteration in honey
samples collected in retail stores. 14 % of 99
samples presented adulteration by C-4 sugars,
and 31.5 % of 109 samples were non-compliant
for levels of hydroxymethylfurfural and amylase.

Pakistan, honey and royal jelly - The auth-
orities seized 8.1 tons of expired honey ready to
be smuggled and sold in the markets.

= February, 2023:

Brazil, honey and royal jelly — In operation
“Dextrin”, the authorities closed a company adul-
terating bee honey with glucose, dextrin and
other chemical products.

The summary reported multiple cases of
adulterated honey mixed with sugar syrups,
which were identified through advanced analyti-
cal techniques. These findings underscore the
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ongoing issue of economic adulteration in the
honey sector.

These reports highlight instances of honey
mislabeling, particularly concerning the false dec-
laration of geographical origins. The EU's re-
sponse involved stricter scrutiny and
enforcement of labeling laws to ensure transpar-
ency and consumer trust. The focus shifted to in-
ternational  cooperation, where several
coordinated efforts with non-EU countries helped
intercept fraudulent honey imports. This collab-
orative approach is crucial in addressing the glo-
bal nature of food fraud. The latest report
indicated a rise in fraud detection due to im-
proved surveillance and reporting mechanisms.
Enhanced analytical methods have been pivotal
in detecting sophisticated forms of honey adulter-
ation, leading to more significant regulatory ac-
tions.

Global Insights and
Regional Discrepancies

Despite the existence of the website dedi-
cated to reporting food and beverage fraud in the
European Union, an analysis of these reports re-
veals a global perspective. For the years 2023
and 2024, the majority of the reported actions by
authorities have come from Brazil and the USA.
Apart from two incidents in Italy and Austria, there
have been no published reports of honey seiz-
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ures in European countries over these two years.
This raises questions about the frequency and
thoroughness of inspections within the EU. It is
evident that the issue of counterfeit honey in Eu-
rope is significant, yet underreported.

Need for Increased
Monitoring and Reporting

To better safeguard consumers and maintain
market integrity, it is imperative to increase both
the frequency of market inspections and the
transparency of reporting on these issues. By ad-
vocating for more stringent and regular controls,
European authorities can help ensure that con-
sumers are better informed and protected against
the rising tide of honey fraud.

Conclusion

The persistent issue of honey fraud requires
continuous vigilance and robust action from regu-
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latory bodies. The EU's monthly food fraud sum-
mary reports play a crucial role in highlighting the
prevalence of such fraud, informing stakeholders,
and guiding policy decisions. As the EU con-
tinues to enhance its monitoring and enforcement
strategies, these efforts will be vital in ensuring
the integrity of honey and protecting both con-
sumers and honest producers.

Ivan Smajlovié

Director of ANA LAB DOO PANCEVO
Republic of Serbia

Accredited laboratory in accordance with
ISO/IEC 17025:2017.

office@ana-lab.rs

Member of the EBA Scientific Committee
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For more detailed information, you can refer to
the monthly food fraud summary reports available at:
https://knowledge4policy.ec.europa.eu/food-fraud-quality_en
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THE BITTER TRUTH

EXPOSING ECONOMIC
FRAUDS IN SERBIA'S
HONEY MARKET

Modern society faces a number of challenges when it comes to food safety and
the compliance of products on the market. Among these challenges, economic fraud
is a serious problem that directly threatens the health and trust of consumers. In this
article, we will deal with the analysis of economic frauds related to honey on the market
of the Republic of Serbia.

We are increasingly
faced with questions about
the authenticity, origin and
quality of the food we con-
sume, and such concerns
are justified given the grow-
ing trend of economic food
fraud.

Economic frauds repre-
sent a serious challenge for
societies around the world,
having a significant impact on
various social aspects. These
scams not only lead to the loss
of money and resources, but
also create serious con-
sequences for the standard of
citizens, gross domestic product confidence, a de-
(GDP), migration, the demise of villages & crease in foreign in-

!
and agriculture. vestment and make
One of the direct impacts of economic M lending difficult. All this
fraud on society is reflected in the reduction together has a negative
W
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of the standard of living of citizens. Through
fraudulent investments, corruption or market
manipulation, people lose their savings, pen-
sions, or even jobs. This directly affects
their ability to meet basic needs,
such as food, housing, education
and health care. Econ-

omic frauds can seri-
ously threaten the
economic growth and
development of a
country. Manipulations
in business, falsification
of financial reports or
unfair distribution of
resources lead to a
violation of investor




effect on GDP, limiting the potential for job cre-
ation and improving living conditions.

When economic fraud grips a society, it can
encourage migration of citizens in search of a
better life. People often leave their homes in
search of a more stable economic environment,
creating demographic changes in the country of
origin, while destination countries experience an
influx of new labor. Economic fraud often affects
rural areas, where agriculture and villages are
key segments of society. Through unfair prac-
tices, reduction of rural support or false promises
to farmers, economic frauds contribute to the de-
mise of villages and decline in agricultural pro-
duction. This has far-reaching effects on local
communities, causing social dispersion and the
loss of traditional ways of life. The connection be-
tween economic fraud and social aspects in so-
ciety is complex and requires comprehensive
measures to prevent and deal with the con-
sequences. Transparency, strengthening justice
systems, and educating citizens about financial
literacy are key steps toward building a more re-
silient society that can deal with the challenges
of economic injustice.

It is estimated that TENS OF BILLIONS OF
EUROS are lost in the national budgets of the
countries of the Western Balkans due to econ-
omic fraud in the region, due to the uncompeti-
tiveness of national producers and entire
economic sectors. Economic frauds directly affect
all holders of economic and state systems, and
represent an invisible factor that is very difficult
to detect and sanction. Economic fraud is directly
related to the hyper-production of cheaper prod-
ucts whose origin is difficult to determine, and
with its growth and connection with import
lobbies, interest groups, the criminal milieu and
corrupt elements in public institutions, it affects
the weakening of the state apparatus, and there-
fore the life standard of citizens.

Corruption, which allows the weakening of
controls on the market, as well as on the borders,
allows such cheap goods to freely overflow na-
tional markets and creates a dumping effect on
national producers whose competitiveness
should be in the first place and in the national in-
terest of each country. Instead, internal factors,
which base their business model on trade, i.e.
sales, increase the pressure for even more such
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goods to reach the end consumers, and thus na-
tional producers become uncompetitive. With the
decrease in sales of domestic products, the
number of new jobs also decreases, which then
directly affects the number of unemployed people
who have to either retrain or look for work abroad.
This triggers an outflow of population, and parts
of the territory begin to empty. As a large percen-
tage of settlements in the territory of the Western
Balkans are directly or indirectly connected to
agriculture (in Serbia, over 80 % of the population
is directly or indirectly connected to agriculture),
so economic fraud directly or indirectly affects all
layers of society. Regardless of whether it is a
winemaker or a viticulturist, beekeeper, or per-
haps a construction company, or a company en-
gaged in the production of process technology,
economic fraud in food affects them all.

It is wrong to look at final products such as a
jar of honey, or a bottle of wine, but also a tetra-
pack of milk or a dairy product, as if it is the prod-
uct of only that producer, because this is not the
case. Even though these products enter the mar-
ket as final products of designated producers,
they still represent the products of the entire so-
ciety, because they all participate together to
make these products and put them on the mar-
ket.

Also, it is wrong to reason that only those
producers are affected by economic fraud in food,
because if they do not have a job, then no one in

O
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the chain will have a job and that then affects all
of us as a society. With the decline in living stan-
dards, people cannot afford new things, new
cars, clothes, apartments, houses, trips, and so
on. Consequently, the construction industry, the
auto industry, the textile industry and all other
sectors of production feel the consequences. And
the consequences are also felt in the state ap-
paratus, because there is not enough money
for the salaries of the employees, in-
spectors receive less pay, so
they are forced to engage in
corrupt activities in order to
satisfy their living de-
mands. By reducing the
criteria, reducing con-
trols on the market,
the door is opened
to unfair competi-
tion, the gray zone of
traffic, black production,
fake products of original
brands, and all this directly
affects society and its dis-
placement and dying out.

Economic frauds directly affect
the filling of the state budget due to the
impossibility of collecting multiple income
taxes, value added taxes, taxes and contribu-
tions for wages, taxes on excise goods. The state
then resorts to increasing imports in order to
compensate for budget deficits and collect import
VAT and customs rates for certain categories of
products, but in this way it further increases the
influence of unfair competition, which creates an
even greater dumping effect on domestic pro-
ducers. The reduction of budget funds reduces
the possibilities of new infrastructure projects,
construction of highways, school institutions, hos-
pitals, as well as strengthening the quality of
learning in higher education institutions. Salaries
in education and healthcare stagnate, and infla-
tion raises the cost of living, and people decide
to seek happiness in other destinations in the
world. Highly skilled personnel are leaving the
country and emigration is increasing.

Based on the information of the Republic In-
stitute for Statistics of the Republic of Serbia, in
the past 11 years, the number of inhabitants in
the Republic of Serbia has decreased from 7.22
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to 6.64 million inhabitants. Even 580,000 inhab-
itants less in 11 years! This is twice the population
of Novi Sad. This is a direct indicator of the white
plague, a large number of people are leaving the
country, there is an elderly population that is
dying, we are becoming an old nation, and fewer
babies are being born and this trend must
change. Our interest is for this trend to turn
around and for people to start returning to their
country, and for our birth rate to in-
crease. Therefore, the fight
against economic fraud IS a
national interest of the
GREATEST state impor-
tance and we have to deal
with this problem in a seri-
ous way, because
economic fraud is a
form of economic
war.
By strengthening the
fight against economic food
fraud, the state gains
strength, problems with
corruption are solved,
state institutions are
strengthened, sal-
aries of employees
in the state sector
are increased, so there are no more reasons for
corrupt actions, the number of inspectors in the
field increases, and therefore strengthens the
fight against the gray zone of traffic, illegal flows
of goods, regulates and strengthens regulations
in terms of criminal policy against those who en-
gage in, support or are involved in economic
fraud on the market. By strengthening state ser-
vices, new regulations are introduced that protect
national markets from the overflow of cheap
goods with a dumping effect.

The situation with honey in
Serbia: The fight

against counterfeiting

and challenges on the market

Beekeeping in Serbia is going through a dif-
ficult period, faced with various challenges that
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SUMER MOVEMENT FOR FOOD QUALITY"
Association.

Honey samples were tested for authenticity
(botanical origin of sugar), and tests were done
in the accredited laboratory ANA LAB DOO
Pancevo, which specializes in isotopic tests in
food.

The action determined that as many as 22
honey samples did NOT pass the authenticity
test, which represents as much as 88 % of the
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total number of tested honey samples (25)
(Graphical preview of isotopic results for tested
honey samples from Serbian market - Red
cluster with red spots). All laboratory reports were
forwarded to the competent authorities - the Vet-
erinary Administration and the Veterinary Inspec-
tion of the Ministry of Agriculture of the Republic
of Serbia for further steps in accordance with the
regulations.

The Serbian Federation of Beekeeping Or-
ganizations (SPOS), as the umbrella beekeeping
organization in Serbia, has a direct interest in
starting a fierce fight against honey counterfeiting
in Serbia, because the state of Serbia co-fi-
nanced the construction of the NAS MED facility
with 20 % of its total value, which is owned by
SPQOS, and for which is currently repaying a loan
in the amount of 450,000.00 euros. The entire
factory has cost around 1,800,000 euros so far.
The interest of beekeepers is that they can make
a living from their work and that they can market
their honey from the NAS MED Plant on the Ser-
bian market. Since the market is left to itself, i.e.
there are no controls on economic fraud and mal-
feasance by unfair competition, this practically
means that it is impossible to sell real honey on
the market, given that beekeepers are initially not
competitive in price and no one is interested in
their honey, while counterfeits are sold on the

Honey authenticity testing at Serbian market - Septembar 2023
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market and commits direct tax evasion. The situ-
ation is alarming, and if these problems are not
solved, the Serbian beekeepers will find them-
selves in an even more difficult situation.

ANA LAB, specialized laboratory that deals
with testing the authenticity of food, was founded
on the foundations of many years of scientific and
research work by Mr. lvan Smajlovi¢ and his pro-
fessional team. lvan Smajlovi¢ is recognized as
one of the leading experts in the field of isotopic
testing and determining the authenticity of food
on a global level, and his work focuses on the de-
tection of economic fraud in food products, such
as wine, fruit brandies, fruit juices, honey, milk
and dairy products ( www.ana -lab.rs ).

ANA LAB stands out for its accreditation by
the Accreditation Body of Serbia (ATS) according
to the international standard ISO/IEC 17025:2017
for product conformity testing. This accreditation
enables the laboratory to operate in the food con-
trol system in the Republic of Serbia and inter-
nationally.

This action of testing the authenticity of
honey and other products such as wine and fruit
brandies of the Republic of Serbia opened up
new issues in the functioning of official inspection
bodies and the entire food control system in the
Republic of Serbia. After the announcements in
the media, at the end of last year, more precisely
on 26.12.2023. the report of the State Auditor's
Institution ON THE AUDIT OF BUSINESS
FEASIBILITY "FOOD SAFETY IN THE REPUB-
LIC OF SERBIA" was published (https:/
www.dri.rs/izvestaj/12588), which pointed out nu-
merous non-conformities and exposed all the
problems that exist in the relevant Ministry of
Agriculture of the Republic of Serbia.

In the summary conclusions, it was estab-
lished that:

1. The planning and legislative framework in
the area of food safety has not been fully estab-
lished, because operational goals have not been
elaborated in detail, significant areas have not
been fully regulated, and a planned approach to
crisis management has not been established.

3.2 Public policy documents, which de-
tail the objectives of the strategy in the area of
food safety, have not been adopted.

3.2 The areas of general conditions for
food safety and food hygiene conditions in the
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food business are not fully regulated by second-
ary legislation.

3.2 The field of food fraud is not fully
regulated by law, which affects the negative per-
ception of consumers about the food safety sys-
tem.

3.2 A planned approach to managing
crisis situations in the area of food safety has not
been established.

2. The institutional framework provided by
the Law on Food Safety was not effectively es-
tablished, because the activities of the Expert
Council did not sufficiently contribute to the as-
sessment of risks in the field of food safety and
food fraud at the national level, the capacities of
the National Reference Laboratory were not fully
utilized, and the coordination of inspection super-
vision and food monitoring has not been effec-
tively established.

2.1. The activities of the Expert Council
did not sufficiently contribute to the risk assess-
ment in the field of food safety and food fraud at
the national level.

22 The capacities of the Directorate
for National Reference Laboratories are not fully
utilized.

2.38. The laboratories, which performed
laboratory tests as part of official controls within
the scope of competence of the official inspection
bodies of the Ministry of Health, were not se-
lected through a competition.

2.4. Official control plans have not been
adopted, which is why control priorities have not
been determined and coordination between com-
petent authorities in the food control system has
not been established.

2.5. Coordination of inspection super-
vision has not been fully established due to insuf-
ficient activity of the Working Group for Food.

2.6. Monitoring of food is not carried out
continuously.

3. While the Institute for Public Health of Ser-
bia "Dr. Milan Jovanovic Batut" annually reported
to the public about the healthiness of food and
bottled water, the rapid notification and alarm sys-
tem did not sufficiently contribute to the effective
notification of the public about the existence of
risks to human health caused by food.

3.1. The rapid notification and warning
system did not sufficiently contribute to the effec-
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threaten the survival of this traditional activity.
Counterfeits of honey, problems with purchase,
costs associated with beekeeping, difficulties in
product placement and the ubiquitous crisis in the
beekeeping sector have become a serious
burden for beekeepers. In addition, increasing
costs for fuel, beekeeping equipment, bee health
protection products, and control of various vi-
ruses that threaten bees further complicate the
situation. Increased bee mortality due to the use
of pesticides and insecticides, changing climatic
conditions and the reduction of honey pastures
are additional burdening factors.

The Serbian Federation of Beekeeping Or-
ganizations (SPOS / SFBO) has recognized
these challenges and is committed to protecting
the interests of beekeepers. In order to fight
against counterfeiting of honey, SPOS has been
fighting on the domestic market for years. Detect-
ing fake honey, cheating buyers, and price ma-
nipulation were the main tasks of the
organization. Achieving stability in the purchase
prices of honey became possible only after
SPOS, with the support of the state, established
a facility for marketing honey called "NAS MED"
(OUR HONEY). This initiative en-
abled beekeepers to compete in
the market and achieve fair prices
for their pure and authentic honey.

The reduced control of honey
on the market recently has led to the
fact that it is literally difficult for real
beekeepers to sell their honey, be-
cause they are not competitive in
price with counterfeiters. The regula-
tion on honey quality is written so that
even complete counterfeits can pass
honey quality control. Determining the
quality of honey based on only a few basic
physico-chemical quality parameters is enough
to prove that it is really authentic honey. Today,
all those parameters can be technologically ad-
justed so that fake honey can meet the minimum
standards for honey and be released on the mar-
ket as such, creating a dumping effect on real
honey. The problem is increasing, because
honey is sold not only in retail chains, but also in
public markets and other open public spaces.
More rigorous and constant market control with
adequate laboratory analysis and confirmation of
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authenticity from a specialized laboratory is the
only way to bring order to the market and solve
the dumping problem we currently have in the
field.

However, with the beginning of the war in
Ukraine, there was a destabilization of the honey
market in the European Union. Increased import
of cheap honey from Ukraine and China resulted
in a drop in honey prices on the world market,
making Serbian honey uncompetitive. Counter-
feiters took advantage of this situation, placing
fake honey on the domestic market, often coop-
erating with retail chains to increase their profits.

Due to unfavorable market conditions, many
beekeepers are forced to give up beekeeping.
Unfair competition, high costs and climate
change have led to serious problems in the sec-
tor. In order to cope with the challenges, this year
(2024) at the XV State Beekeeping Fair, SPOS
hosted delegates from over 18 European coun-
tries, and on that occasion the European Bee-
keeping Association - EBA (European
Beekeeping Association) was formed. This al-
liance brings together national beekeeping or-
ganizations from 26 European
countries with the aim of a joint fight
against honey counterfeiting in Eu-

rope. The motto "we choose Euro-
pean honey" emphasizes the
importance of supporting local bee-
keepers and preserving the auth-
enticity of beekeeping products.
The European Beekeeping As-
sociation has an ambitious goal -
lobbying state institutions, includ-
ing Brussels, in order to improve
the situation in beekeeping and
reduce the amount of fraud in the honey trade.
This initiative aims to preserve the tradition of
beekeeping, support beekeepers and promote
high-quality, authentic honey produced by Euro-
pean beekeepers. This aims to create a fair mar-
ket environment in which beekeepers will cope
with challenges and continue their important role
in preserving the bee ecosystem.

The fact is that in Serbia there are around
20,000 beekeepers who live from beekeeping
and collecting honey. This represents a serious
number of citizens, and since beekeeping is
mostly a family activity, we can conclude with a
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simple calculation that 20,000 families live from
beekeeping, which amounts to about 80,000
souls. Looking from that social perspective, it is
very important to preserve beekeeping in Serbia
and help it recover and stand on its feet again.
With the fight against counterfeit honey and
against dumping, which kills the competitiveness
of Serbian beekeepers, the honey market will
once again be strengthened and, therefore, the
price of honey will stabilize, which will directly
mean more income for beekeepers in Serbia, and
therefore a better standard of living for everyone
those engaged in beekeeping.

SPOS - Serbian Federation
of Beekeeping Organizations
(SFBO)

Among other things, the Executive Board of
SPOS gave a report on the opportunities in the
world honey market with reference to the export
and import of honey to the People's Republic of
China, as the largest honey trader in the world.

In 2022, China exported a record amount of
honey for a record amount and ranked first in the
world in both positions. In 2020 and 2021, China
was the second country after New Zealand in
terms of honey export value. The average export
price in 2022 was $1.78 per kilogram. It is not the
price of honey that the beekeeper receives, but
the total export price with all shipping costs to the
customer anywhere in the world. Honey was ex-
ported to 53 countries of the world. The first five
largest buyers were (in thousands of tons): Great
Britain - 34.3; Japan — 29.8; Belgium — 25; Poland
—15.5; Spain — 7.1. The volume of honey imports
to China in 2022 decreased by 20% compared to
2021 and was the smallest in the last five years.
The price of honey imports has also dropped sig-
nificantly.

The average import price of honey in 2022
was 19.1 dollars per kilogram. There is, therefore,
a HUGE difference in the export and import price
of honey, because China buys the highest quality
honey for its sophisticated market of more than 5
million enormously wealthy people, mostly
manuka honey. China, by all accounts, will retain
the leading position in terms of the value of honey
exports in 2023 (waiting for data) as well as in
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2022. The biggest contender for the leadership
position is New Zealand, as was the case in 2020
and 2021.

China is also a big importer of honey. Honey
was imported from 22 countries. Its five largest
suppliers are (in tons): New Zealand - 1,612;
Russia — 839; Thailand — 361; Australia — 223;
France - 151. China is the third largest buyer of
New Zealand honey (14%), after the USA (28%)
and Great Britain (16%), followed by Australia
(14%) and Japan (9%). The value of manuka
honey from New Zealand, imported to China, ac-
counts for 80% of the total value of honey.

According to research
conducted by the
"CONSUMER MOVEMENT
FOR FOOD QUALITY"
Association from Pancevo,
88 % of honey on the
Serbian market is counterfeit

On 11.09.2023. Association "CONSUMER
MOVEMENT FOR FOOD QUALITY" carried out
the first action of testing the market for food
quality and on that occasion 25 samples of honey
were sampled from 7 retailers shops in the terri-
tory of the city of Pan¢evo:

1. AMAN,

2. DIS,

3. GOMEX,

4. IDEA,

5. LIDL,

6. MAXI,

7. MARKET MERE

Sampling was carried out for the Consumer
Protection Association by the accredited labora-
tory Food Testing Center (CIN DOO), from Bel-
grade. 2 units of each product (with the same
LOT numbers, same filling dates and times) were
sampled, with one unit sampled for analysis and
the other unit left for potential super-analysis. For
each sample, a sampling record was made by
the sampler from CIN DOO Belgrade. The samp-
ling was also attended by members of the "CON-
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tive notification of the public about the existence
of risks to human health caused by food.

3.2. Reporting to the public about the
healthiness of food and bottled water is carried
out by the Institute for Public Health of Serbia "Dr.
Milan Jovanovic Batut" at annual level.

All this together opened up additional ques-
tions and, in conjunction with the problems of
agriculturists (farmers, beekeepers, fruit growers
and winegrowers), opened up questions about
the negative trend in the agriculture of the Repub-
lic of Serbia and raising questions related to cor-
ruption within the Ministry of Agriculture of the
Republic of Serbia.

After the devastating statistical data that the
import of agricultural products (meat and meat
products, as well as milk and diary products) in-
creased to 660 million euros in the first 6 months
of 2024, and that at the same time the total export
of meat from the Republic of Serbia was only
72.5 tons, farmers rose up and demanded seri-
ous reforms and changes in the leading positions
in the Ministry of Agriculture of the Republic of
Serbia.

In this connection, information has reached
the public that 4 years ago, the Republic of Ser-
bia had an operational laboratory as part of the
Directorate for National Reference Laboratories
of the Republic of Serbia, the highest arbitration
and control body for food quality control, and that
at the moment when that laboratory was sup-
posed to go for accreditation, without explanation
the entire project was stopped and the equipment
was ordered to be taken out of the premises of
the Directorate for National Reference Labora-
tories of the Republic of Serbia. The subsequent
report of the state auditor only confirmed that cor-
ruption in the departmental Ministry of Agriculture
has caught so much that it is doing everything to
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suppress control and put operational systems on
their feet, which are prescribed by the Laws of
the Republic of Serbia.

Without operational DNRL as the highest ar-
bitration body for food control, there is no final
and ending word on the quality of food, that is,
the samples that are analyzed in the official
sample flow. This entails the impossibility of epi-
logue in the courts, because therefore in the pro-
cesses of expertise in the court processes they
cannot be carried out in an appropriate manner
and appropriate verdicts cannot be delivered.
Therefore, unfair competition can continue unhin-
dered with further operations and economic
frauds can continue to undermine the entire so-
ciety of the Republic of Serbia. Persons in signifi-
cant government positions are subsidized by
lobbyists whose aim is to maintain the status quo
as long as possible, because this in itself ensures
extra profit for certain parties.

In the future, consumer associations will con-
tinue with their activities and we expect more
feedbacks from the market about the quality and
authenticity of the food that is marketed to the
citizens of the Republic of Serbia.

Ivan Smajlovié

Director of ANA LAB DOO PANCEVO
Republic of Serbia

Accredited laboratory in accordance with
ISO/IEC 17025:2017.

office@ana-lab.rs

Member of the EBA Scientific Committee
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HARNESSING

HONEY BEE BIODIVERSITY

IN THE FIGHT

AGAINST HONEY FRAUD

The estimated cost of global food fraud
ranges from €25 to €37 billion annually. Honey,
celebrated for its taste, nutritional value, and
health benefits, is unfortunately one of the prime
targets. Considering that in 2022, the European
Union (EU) produced 236,019 tonnes of honey,
alarmingly a recent EU-wide coordinated action
revealed that 46% of the sampled honey was
suspected of being subject to fraud. At the EU
level, the EU Honey Directive (Directive (EC)
110/2001) consolidates the EU-wide definition of
honey, specifying common rules on composition,
and determining the main labelling information.
Despite these regulations, globalisation and com-
plex supply chains have contributed greatly to a
rise in honey fraud. These trends undermine mar-
ket prices and consumer trust, inflicting substan-
tial harm on the beekeeping sector, where honey
prices are crucial for economic sustainability.

Honey fraud occurs through mislabelling and
adulteration. Mislabelling involves false claims
about the botanical, geographical (including re-
gional, territorial, and topographic), or entomo-
logical origin of honey. Noteworthy is that the EU
Honey Directive remains vague on honey bee
subspecies entomological derivation. Conversely,
adulteration involves mixing honey with cheaper,
low-quality honeys or adding sweeteners such as
sugar syrups. These practices artificially inflate
the price of low-value honey to that of a higher
quality which fetches a better price on the mar-
ket.
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Traditionally, fraudulent honey is detected
using the presence of pollens which indirectly in-
dicates the geographical origin of the honey.
Other analytical methods target physical-chemi-
cal characteristics of honey, such as sugars, pro-
teins, amino acids, minerals, and trace elements.
However, these methods lack universality and
are adopted arbitrarily in different countries. An
exciting and novel approach is the use of DNA
markers, which has great potential for identifying
both botanical and entomological origins of
honey. As living things continuously shed genetic
material, honey bees leave traces of both the
flowers they visited and their genetic material, in
the honey they produce. Scientists have devel-
oped tools to detect this genetic material and use
these biomarkers to identify honey fraud. How-
ever, only if the local honey bee subspecies is re-
ared this novel parameter can be utilised to
assess entomological origin. This provides a
strong incentive for beekeepers to rear their re-
gional autochthonous bees, offering an added
tool to combat honey fraud.

Malta, an EU member state in the Mediterra-
nean, has a long tradition of beekeeping and
hosts an endemic subspecies of honey bee, Apis
mellifera ruttneri. As is the case with other re-
gional subspecies of honey bees in their own
native habitats, A. m. ruttneri is key for sustain-
able beekeeping in Malta due to its adaptations
and increased production. It also offer an added
opportunity in the fight against honey fraud,
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The Maltese Honey Bee (Apis mellifera ruttneri) [© Niki Alexander Mallia 2024]

should environmental DNA in honey be used to
determine authenticity.

In addition to testing, increasing consumer
awareness is another crucial way to address
honey fraud. To that end, the Foundation for the

Conservation of the Maltese Honey Bee has
since May 2023, advocated for the declaration of
the Maltese Honey Bee as Malta’s National In-
sect. This initiative aims not only to safeguard
local biodiversity, but also boost public interest in
beekeeping and bee-derived products. This elev-

ated status would also translate to the enhanced
value and prestige of local honey. Promoting
honey as a product derived from both local flora
and an endemic subspecies declared as the Na-
tional Insect, holds great potential for the econ-
omic sustainability of Malta's fragile beekeeping
sector.

Hive frame full of Maltese honey,
made by the Maltese Honey Bee (Apis mellifera
ruttneri) [© Abner Joe Buttigieg 2022]




At the European level, the principle of honey
authenticity, based not only on local flora but also
on endemic honey bee ecotypes, should be given
serious consideration. This approach offers a
dual safeguard in promoting sustainable honey
production amidst globalisation, climate change,
and other challenges: it ensures authenticity,
quality, and increased valorisation by protecting

Interested in finding out more about the NGO and our initiatives?
can the QR code now!
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against honey fraud; while also conserving the in-
creasingly threatened biodiversity of honey bee
ecotypes.

Dylan Farrugia & Abner Joe Buttigieg
Administrators at the Foundation for the
Conservation of the Maltese Honey Bee

We extend our gratitude to the editorial board for allowing us
to publish this article.

Congratulations to the EBA’s executive and associated partners
on the launch this project.
This initiative serves as an ideal platform to internationally promote
coordinated efforts aimed at safeguarding honey bee diversity and
the beekeeping sector, upon which it depends!
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EBA HEADQUARTERS

THE BEEKEEPING CENTER

OF SLOVENIA

INTRODUCES ITSELF

The Slovenian Beekeepers' Association
unites more than 210 beekeeping societies and
nearly 8,000 beekeepers. The average age of
beekeepers in Slovenia is 59 years. We work with
Carniolan grey bee and we use the AZ hive in
90% of beekeeping practices. In total, Slovenian
beekeepers have around 200,000 bee colonies.

Our common home is the Beekeeping Center of
Slovenia, located in Brdo pri Lukovica.

Starting in 2024 it also serves as the head-
quarters for the European Beekeeping Associ-
ation. We are excited to introduce you to our
Beekeeping Center, which is a great source of
pride for Slovenian beekeepers!

SLOVENIAN BEEKEEPING CENTER

Slovenian beekeepers first came to the idea
to build an educational beekeeping center in the
1960s, and the decision to follow up on this idea
was made in 1967. In 1969, they bought land in
this area, in 1972, they obtained a building per-
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mit, laid the foundation stone and constructed the
building all the way to the roof. The construction
was then stopped, and it was not resumed until
2000. The Slovenian Beekeeping Center was
fully built and opened on 26 May 2002.
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The Slovenian Beekeeping Center includes:

— the seat of the Slovenian Beekeepers' As-
sociation,

— editorial office of the Slovenski ¢ebelar
(Slovenian beekeeper) magazine,

— the headquarters of the Honeydew Flow
Observation and Forecasting Department,

—the headquarters of the Beekeeping Public
Advisory Service,

— the headquarters of a recognized breeding
organization,

— the headquarters of the European Bee-
keeping Association (EBA),

— the Janez Goli¢nik Beekeeping Library,

— a laboratory for internal quality control of
bee products,

— a bee product tasting center,

— a beekeeping academy,

— conference rooms (3) for various events,
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— the Cebelarna shop,
— the Pri Cebelici restaurant.

In addition, the Slovenian Beekeeping Center
is also a venue for:

—research;

— beekeeping promotion and beekeeping
technology development;

— presentations of honey plants and medici-
nal herbs;

— supplying beekeepers with equipment and
necessary tools, along with equipment presenta-
tions;

— activities for the preservation of natural and
cultural heritage in the field of beekeeping;

— activities related to professional field trips,
business tourism and beekeeping tourism;

— various camps and guided tours according
to pre-arranged programs.

3D-KRANJICA




3D-Kranjica is a unique educational and pro-
motional tool created using the latest 3D printing
technology based on micro-CT and a mecha-
tronic assembly with computer control and audio-
video support on the screen with speakers.
3D-Kranjica — a physical model of a bee on a
1:100 scale (size of 1.5 meters) with a morpho-
logical similarity of over 90% to a real-life Apis
mellifera carnica worker bee. The 3D-Kranjica
model is mounted on a rotating platform built into
a replica of an apiary and contains moving parts
and nine educational animations. The 3D-Kran-
jica will be able to "fly" and take part in various
events around the world. The model includes a
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3D printed model of a bee for the blind and vis-
ually impaired in the size of 20 cm.

HONEY STORY PAVILION

The pavilion is a transportable apiary for edu-
cation, presentation and promotion of Slovenian
beekeeping and honey products.

It is equipped with the latest video and audio
technology.

It takes us on a journey to the world of bees
with the help of sight, smell, touch and finally
taste, with a very special honey station.

¥

Half of the interior of the pavilion is dedicated
to the presentation of beehives and honey pro-
duction technology. The hives portray the life of
bees with special video content installed inside
honeycombs. Under the hive, a beehive scale is
installed, along with a weather station and video
surveillance of the exterior of the pavilion. Further
on, honey extraction, storage and packaging are




presented, according to all the standards of safe
and healthy food production. Key information on
bees and beekeeping is also highlighted.

The second part of the interior of the pavilion
is dedicated to the presentation of all bee prod-
ucts. Next to the sales counter, there is a space
for tasting different types of honey. For this pur-

pose, a special honey tasting station was devel-
oped, which has never been seen before.

The exterior of the pavilion is interesting as
well. Next to the honey station, signs are installed
which present the types of honey, all bee prod-
ucts, our indigenous Carniolan honey bee and an
important segment of our beekeeping — apither-
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apy. On the other side of the pavilion, highlights
in the history of beekeeping are presented on a
timeline. The tradition of Slovenian beekeeping
is well-represented by painted beehive panels
and facades of AZ beehives. Meanwhile, children
will get to know the key characteristics of bees
with the help of didactic games.

The Honey Story pavilion will not leave any
visitor indifferent, neither during the day nor at

Co'el

night, as the specially illuminated ambience em-
phasizes the honey drops in the honeycomb,
which are placed on the outside of the pavilion,
as well as the motifs engraved in glass inside the
pavilion.

When the pavilion is not travelling, it is lo-
cated at the headquarters of the Slovenian Bee-
keepers' Association and can be admired by
visitors.

VR - BEEKEEPING

VIRTUAL BEEKEEPING is a unique project
for people to learn more about beekeeping, and
a fun experience for everyone to boot.

You will be able to try it for free on your first
visit to the beekeeping center.

Using the virtual reality application called
"Beekeeping VR", you will embark on a virtual
journey inside an apiary and a beehive and learn
more about the typical working day of a bee
family. You will take a walk around the apiary and
see the space in a 360-degree technique.

You will be able to move around the tools that
are needed to work with bees, open the beehive
and hold the honeycombs full of bees while ac-
companied by the soothing sound of their buzz-
ing.

And do not forget: bees can normally sting,
but that is not the case in this apiary.

“JANEZ GOLICNIK” BEEKEEPING LIBRARY

In our library collection, we
keep books on beekeeping, man-
uals, publications of beekeeping
societies, theses, international
beekeeping magazines, videos
about the life of bees and other
pamphlets. In the beekeeping li-
brary, we also keep all the vol-
umes of the Slovenski cCebelar
(‘'Slovenian beekeeper') magazine
and its predecessors — Slovenski
Cebelar in sadjerejec ('Slovenian
beekeeper and fruit grower') and
Slovenska ¢&ebela ('Slovenian
bee').
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There are ten reading spots available. A li- The material can be viewed in the reading
brarian can give you advice and help you find room, while newer literature can be borrowed out.
material. Membership is free.

LEARNING PATH FOR THE BLIND
AND VISUALLY IMPAIRED

Cooperation of partners in the Cebelja
pravljica pripoveduje (‘'The Story of a Bee') pro-
ject enabled the conceptual design and devel-
opment of an innovative tourist product that
connects the Beekeeping Center in Brdo pri Lu-
kovici and Rajh's homestead in Dol pri Ljubljani,
two important tourist spots in the framework of
the Heart of Slovenian Local Action Group initiat-
ive.

The project enabled the adjustment of the
beekeeping learning path of the Slovenian Bee-
keepers' Association in the vicinity of the Slove-
nian Beekeeping Center to the needs of the blind
and visually impaired, which will enable them, by
means of an electronic tablet, to order food and
drinks by themselves and to walk the learning
path near the Slovenian Beekeeping Center of
Slovenia without the need for further assistance.

CARNIOLAN HONEY BEE GALLERY

The Carniolan Honey Bee gallery is part of the newly built winter-summer garden and is avail-
able as additional premises for catering as well.

The Carniolan Honey Bee gallery has permanent and occasional exhibitions. His also used
as a multi-purpose venue of the Slovenian Beekeepers' Association for various events held at
the Slovenian Beekeeping Center.
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BEEKEEPING CAMPS

Summer camps are a great opportunity for
children to get valuable and unforgettable experi-
ence. They are supervised by dedicated mentors
who prepare a variety of activities in order to
teach children how to work together as well as

“PR| CEBELICI”

The “Pri Cebelici” restaurant is located in a
beautiful spot in the heart of nature — in
'‘Cebelarski dom' in Brdo pri Lukovici.

The restaurant serves delicious food and
beverages, offers accommodation, and also ac-

other important life skills. At the camp, children
make new acquaintances and friendships, create
unforgettable memories and get used to a certain
degree of independence, which prepares them
better for adulthood.

RESTAURANT

cepts reservations for events such as: business
meetings, weddings, birthdays, baptisms, confir-
mations and communions; there is also a con-
gress hall with all the né€essary equipment for
different business meeti




CEBELARNA SHOP

When visiting the Slovenian Beekeeping "
Center, you will have the opportunity to purchase
honey products, souvenirs, beekeeping literature,
beekeeping equipment ...

CONFERENCE ROOMS AT THE SLOVENIAN
BEEKEEPERS' ASSOCIATION

It is possible to rent
conference halls with all the
necessary equipment for
seminars, consultations,
business meetings and con-
ferences:

* Anton Jan$a Hall: for
100 to 130 people,

* Peter Pavel Glavar
Hall: for 25 to 30 people,

* Anton Znidarsi¢ Hall:
for 20 to 25 people.
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TEAM BUILDINGS

In the beautiful environment of the Beekeep-
ing Center and on the premises of the Slovenian
Beekeepers' Association, it is possible to organ-
ize a team building, which includes:

— a guided tour on the beekeeping learning
path,

— a visit to the apitherapy apiary,

— a visit to the observation hive (in spring and
summer),

— tasting of honey and other bee products,

— honey drink tasting,

— a short presentation on Slovenian bee-

IQ

— team building is concluded by a picnic or a
normal meal.

We adapt all programs to the wishes of our
visitors.

Contact:

Slovenian Beekeeping Center
Brdo 8

1225 Lukovica, Slovenia

+386 1 72 96 100

info@czs.si

WWW.CZS.SI

European
Beekeeping
Assoclation

INHALATION FROM THE HIVE

With the inhalation sets API-AEROSOL I,
API-AEROSOL II and API-AEROSOL Plus, you
can perform aerosol apitherapy directly from
the hive. You can choose between sets with
natural draft and sets with forced draft.

HONEY PACKAGING IN SACHETS
We pack honey into convenient packaging,
in 8-gram sachets. Let your honey in practical
packaging be present everywhere, both in
restaurants and in every hiker's backpack.

PROPO STEAM - PROPOLIS EVAPORATOR
The Propo Steam apitherapeutic device allows us to perform inhalation therapy
by heating natural propolis. With the included accessories, the user can perform
inhalations by themselves or with the help of an apitherapist, which are beneficial
for respiratory system issues. Propo Steam is also suitable for cleaning airborne
particles, microbes and organic solvents from the air. It pleasantly scents the
space with the aroma of propolis.

Medikoel d.o.0., Jalnova cesta 2, 4240 Radovljica, Slovenia,

T: +386 4 537 8510 ® M: + 386 41618 775 ® info@medikoel.com ® www.medikoel.com
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INTRODUCING FACTORY

FOR PLACEMENT HONEY

OF THE SERBIAN FEDERATION
OF BEEKEEPING ORGANIZATIONS (SPOS)

“NAS MED” LLC.

The Serbian Federation of Beekeeping
Organizations (SFBO - in Serbian SPOS) was
founded 127 years ago.

In 2020, the Federation built and opened
the factory for honey marketing of its about
8,000 member beekeepers. Honey is sold with-
out intermediaries, which practically means that
you buy honey directly from SPOS beekeepers.

Factory mode of operation

When beekeepers extract honey from
hives, they report the quantities to the factory

— -
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for sale. Samplers go out in the field and
sample honey, and then they seal the barrels.
In addition to individual samples, aggregate
samples are made for one lot of honey of 20-
24 tons, and sent to international accredited
laboratories at the buyer request. After the good
results of the analysis arrive, the honey is taken
from the beekeepers and transported to the fac-
tory, where it is homogenized, once again ana-
lysed, packaged and delivered to buyer. If a
buyer becomes a strategic partner by signing a
contract with the secure marketing of larger
quantities of honey, the buyer can get honey
under the most favourable conditions possible.

-
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How to buy honey

The buyer needs to be assured of the quality
of the honey while the honey is in the "Nas med"
factory. Subsequent complaints are not possible.
After the final sampling is performed by the buyer,
or a person designated by the buyer or an insti-
tution at the buyer's request, the buyer sends the
sample to the laboratory of the buyer’s choice.
The packaging of the sampled honey is sealed
with the buyer's seals. If the analysis is good, the
buyer pays for the honey before the truck sets off.

Available quantities

In good years, we have much more than
2,000 tons of honey for export, but the availability
should always be checked in advance, because
we work only with the honey of our members, we
do not import honey, and it sells out quickly.

chQ

Honey selection

Serbia has the following types of honey for
export: acacia, sunflower, mountain meadow,
honeydew, linden, rapeseed...
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MAXIMUM QUALITY STANDARDS

1
1
1
1
1
: 1) The Plant implemented HACCP, BRC FOOD 9 and HALAL.

: 2) SFBO (SPOS) owns the private quality standard “Good Beekeeping Practice” which
: implies a series of measures and procedures a beekeeper needs to implement in order to cre-
: ate the preconditions for obtaining top quality honey:

]
1
L

www.spos.info/wp-content/uploads/2016/06/Good_Beekeeping_Practice_Guide-SERBIA.pdf

Honey is exported in metal barrels of 290 kg
(with bisphenol-free coating), smaller barrels or
buckets, as well as in any other smaller packaging
from 30 g to 1,000 g, according to the customer’s
choice. Honey is also packed in 12 g teaspoons,
as well as in small bags.

Nenad Portic¢, director

+381 60 444 07 07

Factory for collecting and placement honey from
SPOS' beekeepers "NAS MED" LLC.

2 Solunskih ratnika St. Raca, Republic of Serbia
www.nasmed.rs, nasmed.rs@gmail.com
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PRESENTATION OF

THE PUBLIC ADVISORY SERVICE
ON BEEKEEPING

IN SLOVENIA

The Ministry of Agriculture, Forestry and
Food of the Republic of Slovenia awarded a first
concession to the Slovenian Beekeepers’ Associ-
ation for performing the public advisory service
on beekeeping in 2008. In 2021, Ministry
awarded the third concession to the Slovenian
Beekeepers’ Association for the period 2022 to
2028. The Service operates pursuant to annual
Public Advisory Service on Beekeeping Pro-
gramme. The primary tasks of the Public Advisory
Service for Beekeeping are advice to beekeepers
and education of beekeepers, publication of pro-
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fessional and promotional materials, we partici-
pate in the preparation of development beekeep-
ing programs in Slovenia, advise on the
preparation of regulations in the field of beekeep-
ing and we are raising awareness among the
youth and the general public about beekeeping
which include training of children in beekeeping
clubs, organization of promotional campaigns for
the general public.

The Advisory Service is particularly focused
on the qualifications of beekeepers so that they
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will be better managers of their apiaries and pro-
duce flawless and healthy products for human
consumption. The tasks of specialist advisers of
the Public Advisory Service in beekeeping in the
fields of technology, economy and safe food are
performed in 2024 by 11 people in the total scope
of at least 7 full-time consultants (PDM) annually
and the administrator and accountant in the total
scope of one employee. Besides the regularly
employed, there are 18 field advisors working for
the Advisory Service.

These consultants are additionally trained
beekeepers who advise beekeepers on the im-
plementation of general preventive measures
and in examining bee colonies, in evaluating the
correctness of the colony development and in de-
termining any possible changes in bee behaviour
and broods, in preparing bees for transfer and in
internal control of honey. They also assist bee-
keepers who are just starting their beekeeping
career. In the field, they carry out workshops that
are intended to transfer knowledge between bee-
keepers.

chQ

Beekeeper training is also taken care of in
the Programme in the form of specific training
courses at which specialist can transfer their
knowledge to beekeepers. This knowledge
covers beekeeping technologies and economy
as well as safe food. We have prepared the
Guidelines for Good Hygienic Practices in Bee-
keeping based on the principles of the HACCP
system. Most Slovenian beekeepers have al-
ready been qualified to implement these guide-
lines. We place a great deal of stress on internal
control of honey; we have our own laboratory for
analysing the physical-chemical parameters of
honey. The laboratory performs internal control of
honey and provides expert consultancy to bee-
keepers based on the findings. We also help bee-
keepers in honey labelling.

The Janez GoliCnik specialist library operates
within the framework of the Public Advisory Ser-
vice on Beekeeping and is housed in the Bee-
keeping Centre at Brdo pri Lukovici. The library
offers over 3,000 units of specialist beekeeping
literature that we use to train beekeepers and in-
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form the general public. The library includes do-
mestic literature and many materials from other
countries.

With the intention of increasing the number
of young beekeepers, beekeeping clubs are held
at primary and secondary schools with over
2.000 children. They are led by beekeepers —
mentors and teachers. Mentors benefite from a
40-hour syllabus for beekeeping clubs for the
lower and higher-level groups, numerous educa-
tional materials, various practical beekeeping
materials and beekeeping equipment.

The Advisory Service introduced notification
and awareness-raising of the general public on
the importance and role of beekeeping, on the
role of bees in the pollination of plants and on the

significance of healthy and high-quality honey. It
publishes a great deal of educational and promo-
tional materials, publishes articles and partici-
pates in radio and television shows, etc. We carry
out numerous promotional campaigns such as at-
tending fairs, organising “Honey Days”, the “open
house” day of slovenien beekeepers, we partici-
pate to honey breakfast in kindergartens and
schools etc. 1

Lidija Seni¢
Head of Services of
SBA
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EBA AT

THE SEVENTH BEEKEEPING
FAIR OF THE SOUTHEAST
BALKANS IN VRANJE
(SERBIA)

The 7th Southeast Balkan Bee Fair will
be held in Vranje on September 21, 2024.

EBA and SFBO (Serbian Federation of
Beekeeping Organizations) have agreed
on cooperation, and the President of EBA,
General Secretary of EBA and President
of the Scientific Commission of EBA will
hold a Round Table with the presidents of
the national beekeeping associations of
the region, as well as all interested bee-
keepers.

SERBIAN FEDERATION OF BEEKEEPING ORGANIZATIONS
CITY OF VRANJE
in partnership with
EUROPEAN BEEKEEPING ASSOCIATION (EBA)

UNION OF BEEKEEPING ASSOCIATIONS OF NORTH MACEDONIA
ASSOCIATION OF PROFESSIONAL BEEKEEPERS OF GREECE
UNION OF BEEKEEPERS ASSOCIATIONS OF THE REPUBLIC OF SRPSKA
NATIONAL FEDERATION OF BEEKEEPERS OF ALBANIA
with support
ASSOCIATION OF BEEKEEPERS "MATICA" VRANJE

organize
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SEVENTH BEEKEEPING FAIR
OF THE SOUTHEAST BALKANS

"OPEN BALKANS"

(North Macedonia, Greece, Republika Srpska, Albania, Bulgaria, Turkey, Montenegro)
Sports Hall of the City of Vranje
Date: September 21, 2024
Working hours: 7-19 hours

FREE ADMISSION FOR ALL
FREE PARKING FOR EXHIBITORS AND VISITORS IN THE COURTYARD
OF THE SPORTS HALL
COMPLETELY FREE STANDS FOR EXHIBITORS
UP TO 20% PROMOTIONAL DISCOUNT FOR EXHIBITOR FEES
FOR PAYMENTS BY APRIL 5, 2024 AND 10% FOR PAYMENTS BY JULY 5, 2024.

THE PROGRAM

9.00 Start of sales exhibition

10.30-11.00 CEREMONIAL OPENING OF THE FAIR
- Vranje Mayor Slobodan Milenkovié¢

- President of SFBO, MD. Rodoljub Zivadinovié

- Representative of the Ministry of Agriculture

11.00-11.15 CULTURAL AND ART PROGRAM
11.15-12.15 EXPERT LECTURE ON BEEKEEPING
Lecturer: Dr. Vet. honey ZLATKO TOMLJANOVIC, Zagreb, Croatia, is a professional bee-

keeper with 150 hives and head of the Beekeeping Advisory Department of the Ministry of Agriculture
of the Republic of Croatia, national coordinator of the Climate Farm Demo project, as well as head

of the Working Group of the Ministry of Agriculture for climate-smart agricultural practices
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12.15-12.45 Discussion
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16.00-17.00 ROUND TABLE FOR PRESIDENTS OF BEEKEEPING ASSOCIATIONS AND

BEEKEEPING ALLIED REGIONS:

Topic: HOW WILL THE EUROPEAN BEEKEEPING ASSOCIATION (EBA) SAVE BEES, BEE-

KEEPERS AND CONSUMERS?

Participants:

Biljana Tomi¢ (Serbia)
Secretary General of the European Beekeeping Association

Bostjan No¢€ (Slovenia)
President of the European Beekeeping Association

Dr. Urska Ratajc (Slovenia)

BASIC INFORMATION ABOUT THE FAIR

The Seventh Beekeeping Fair of the South-
east Balkans will be held in Vranje with inter-
national participation, with complex sales,
exhibition, educational, promotional, economic
and tourist content.

SFBO, in cooperation with the City of Vranje,
has ensured that the entrance to the fair will be
free for all interested beekeepers and citizens this
year.

We expect a large attendance of the fair by
beekeepers from Serbia, Macedonia, Albania,
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President of the Scientific Commission
of the European Beekeeping Association

A Participation in the Round Table is free for all interested beekeepers.

Greece, Bulgaria, Turkey and Montenegro, be-
cause this part of the Balkans simply does not
have a similar manifestation of such a large
scale, and our beekeeping equipment is of ex-
ceptional quality and fair prices. The incredibly
large visit to the Fair so far has proven that.

CONDITIONS
OF PARTICIPATION IN THE FAIR

SFBO, with its significant participation in the
organization of the fair, secured significantly more
favorable prices for the exhibition space than the
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regular collective prices valid at the State Bee-
keeping Fair in Belgrade, since the fairs proved
to be an exceptional opportunity for the place-
ment of larger quantities of honey from our bee-
keepers, placement of equipment at favorable
prices for beekeepers and especially for contract-
ing future business - which is an increasingly fre-
guent phenomenon that brings the biggest profit
to the exhibitors, due to the visit of a large
number of foreign buyers of beekeeping equip-
ment wholesale.

Each stand will have an inscription with the
name of the company or the owner, which is in-
cluded in the price.

PRICE LIST
FOR EXPOSITION AT THE FAIR

REGISTRATION PRICES in EUR (without
20% VAT) for payments from July 6, 2024 until
the beginning of the Fair:

Beekeeping equipment and other (for stalls
and stands up to 9 square meters)* 320 EUR

Beekeeping equipment and other (for stands
from 10 to 18 square meters)* 400 EUR

Beekeeping equipment and other (for stands
from 19 to 27 square meters)* 720 EUR

Bee products (for companies and non-
members of SFBO* 304 EUR

Bee products (for SFBO members)* 101
EUR

Literature (in written and electronic form)* 18
EUR

*- the price is increased by 10% in case the
exhibitor wants to sell bee products (honey,
pollen, propolis, raw wax, perga, royal jelly... or
preparations based on bee products) at the
counter or stand intended for the sale of equip-
ment. At the Seventh Fair in Vranje, it will not be
possible to choose the location of the stand.

The rental of several stands by one exhibitor
is allowed, but the stands cannot be connected
to each other, but must be separated.

Stands for bee products (for non-SFBO
members) cannot be larger than 9 square
meters. For SPOS members, stands for bee
products are up to a maximum of 1.5 meters
wide.
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This year, the organizer will provide each ex-
hibitor with at least 1 stand of 9 square meters,
which means a space of 3x3 meters, partially
covered by a roof and marked with a board with
the name of the exhibitor or his company, with
one table 1-2 m long. If the exhibitor rents more
than 9 square meters, he arranges all the space
that exceeds 9 square meters.

Occupying space outside of the exhibition
stand is not allowed. If any of the exhibitors does
that, they will be immediately removed from the
fair.

The sale of any other products than bee
products (including mixtures and products based
on bee products) is not allowed at the stands for
which a preferential registration fee has been
paid for SFBO members for the display of bee
products and products based on them. In the
event that this happens, the exhibitor will be im-
mediately removed from the stand, and he is also
obliged to pay double the registration fee at the
first subsequent SPOS fair in which he partici-
pates (regardless of whether it is a fair in Vranje
or Belgrade). Exhibiting beekeepers - members
of SFBO, who pay a preferential registration fee
this year, must be members of SFBO in 2023 and
2024 in order to exhibit under preferential con-
ditions.

All exhibitors are obliged to market their
goods at the fair in accordance with legal regula-
tions, otherwise they bear full legal responsibility.

APPLICATION FOR PARTICIPATION

Application for participation in the fair is car-
ried out according to the following procedure.
Make the payment to the SFBO account at Pos-
tanska Stedionica: 200-2361360102033-24, and
the payment slip with the information written on
the prescribed form (name and surname, full ad-
dress, telephone numbers, email, list of every-
thing you are exhibiting, name of the beekeeping
society through which you are a member of
SFBO...) sent to the address of SFBO with the in-
dication "For the fair in Vranje".

Exhibitors from abroad pay exactly the same
registration fee (in euros), but for payment in-
structions they must contact SFBO accountant
Jagoda Milenkovic on phones +381 11 61-28-
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071, +381 60 444-01-24, working days from 9
until 1 p.m., or by e-mail: sposbg@sezampro.rs
and spos.rs@gmail.com

OTHER

Provided: free parking for exhibitors and visi-
tors located right next to the hall.

OBTAINING MARKETING SPACE OUT-
SIDE THE STAND: Obtaining marketing space,
outside the exhibitor's stand, is paid to SFBO in
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addition to the registration fee, 23,9 EUR (+20%
VAT), per meter of the longer side of the adver-
tisement, or 19,9 EUR (+20% VAT) for advertise-
ments whose longer side is shorter than one
meter. The exhibitor creates the advertisement
himself, chooses the place for it and places it
himself (in accordance with the safety regula-
tions). In the case of placing an advertisement
outside the paid advertising space, the exhibitor
at the first subsequent SFBO fair pays twice the
registration fee.

Y ey A N

L
& "g
£ \

? . ) 3% ; Luxur \ anti- lc’t‘ cream with
Agricultural Institute of Slovenia £

BEE VENOM and COENZYME Q10

W
Vi 4

BEEKEEPING ACADEMY
OF SLOVENIA

We provide non-formal education and
training in the field of beekeeping.

REVOLUTIONARY SKINCARE

Current educational programmes

* Apitourism
* Beekeeping with AZ beehives
* Queen breeding and selection
* Guidelines for good hygiene

habits in beekeeping
* Honeybee nutrition

D
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Elixir is a promise
of eternal beauty,
self-confidence
and self-love.

LAMORIX"

Available at www.lamorix.com.

E:sca@kissi https://scakis.si
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EUROPEAN
MEAD MAKERS

CONFERENCE

A GATHERING OF
MEAD ENTHUSIASTS AND
HONEY PRODUCERS

Kings of Mead, in collaboration with the Euro- Event Details:
pean Mead Makers Association (EMMA) and pit- + Date: February 27, 2024 - March 1, 2024
nemiody.pl, are delighted to announce the + Location: Krakow, Poland
European Mead Makers Conference. This event
is set to become a cornerstone for both profes- Event Overview

sional and home mead makers across Europe
and the globe.

The European Mead Makers Conference
offers a unique platform for mead enthusiasts to
enhance their knowledge, network with fellow afi-
cionados, and partake in enriching activities. The
conference will feature a series of lectures and
presentations delivered by industry experts, de-
signed to provide valuable insights and foster the
exchange of ideas and experiences.

Key Highlights

1. Educational Sessions: Attendees will
have the opportunity to attend a variety of lec-
tures and presentations that cover a broad range
of topics related to mead making. These sessions
are tailored to benefit both novices and seasoned
mead makers, ensuring a comprehensive learn-
ing experience for all.

2. Networking Opportunities: The confer-
ence is an excellent occasion to meet fellow
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mead makers, exchange contacts, and forge new
partnerships. The informal meetings in local res-
taurants will include mead tasting sessions,
where participants can share their creations and
receive feedback from peers.

3. Mead Tasting Sessions: These sessions
offer a relaxed environment for attendees to
showcase their own mead. Participants are en-
couraged to bring their mead, allowing others to
sample and discuss the nuances of each brew.

4. Honey Madness Cup: having its pre-
miere in 2024, a competition exclusively for bee-
keepers and apiary owners who produce their
own honey. This competition is an extension of
the renowned Mead Madness Cup, organized in
collaboration with bee honey sommelier Olga
Gavrylik. Unlike traditional competitions, honeys
in the Honey Madness Cup will be judged on or-
ganoleptic qualities by honey sommeliers from
the ltalian organization Alba del Miel.

ead
adness

European Beekeeping
Association (EBA) as Patron

This year, we are honoured to have the Euro-
pean Beekeeping Association (EBA) as a patron
of the European Mead Makers Conference. The
EBA is committed to three primary goals:

+ Combating Counterfeit Honey: Addressing
the influx of counterfeit honey in the European
market to protect the integrity of genuine honey

NO BEES, NO LIFE - EBA MAGAZINE

110

products.

+ Advocating for Special Subsidies: Promot-
ing the introduction of subsidies per beehive, ac-
knowledging the crucial role bees play in
pollination and ecological improvement.

+ Fighting Against Toxic Pesticides: Working

to prevent the improper use of pesticides that are
harmful to bee populations.

The EBA's involvement underscores our
shared commitment to quality, authenticity, and
the well-being of the bee-keeping community.
Their support enhances the conference's focus
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on sustainable practices and the promotion of
genuine honey and mead products.

Testimonials

"We are thrilled to expand our horizons with
the Honey Madness Cup, offering a new dimen-
sion to our beloved Mead Madness Cup. This in-
itiative underscores our commitment to promoting
quality and excellence in both mead and honey
production." - Olga Gavrylik, Bee Honey Somme-
lier

Conclusion

The European Mead Makers Conference
promises to be an event filled with learning, net-

working, and celebration of mead and honey
craftsmanship. Whether you are a professional
mead maker, a hobbyist, or a honey producer,
this conference provides an unparalleled oppor-
tunity to connect, learn, and grow within the com-
munity.

For more information and to register, please
visit https://emmconference.com/en/home/.

We look forward to welcoming you to an un-
forgettable experience at the European Mead
Makers Conference.
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BALNO MESTNA OBCINA KOPER
RUETVO O COMUNE CITTA DI CAPODISTRIA
KOPER

re looking for the

EUROPEAN CHAMPION

Which will be the best European honey 20247?

Participate in the European honey contest,
which will be held for the first time in 2024 in
Koper, Slovenia! An internationally recognized
expert committee will declare the three best
honeys in each category, which will be an-
nounced on the 7th of December 2024 at a pro-
fessional and culinary event in sunny Koper,
Slovenia. The best honeys will receive:

The title of EUROPEAN CHAMPION

2024,
* unique plaques and awards,
medal logos to mark the award-winning

series of honey,

ment,

special exposure in the European Parlia-
analysis reports on high quality and safety,

+ the right to use the flattering title for the
next two years!

Rules and conditions of participation:

organizer assessment sample address registration fee/sample information day of evaluation closing ceremony
category collection to collect samples
Coastal up to and Cebelarska zveza JO€ AljaZ Debelak, aljaz.debelak@czs.si 26.9.2024 7.12.2024 in Koper,
beekeeping including Slovenije, Brdo pri 01/729 61 29 Slovenia
society Koper, Deohen 16.9.2024 Lukovici 8, 1225 Transfer: o
Slovenian Lukovica, Slovenia OBALNO CEBELARSKD : o 'Kli"'d“o_ be’é' 1
. In person or by klavdijo.babic@siol.net
beekeeper's ETvi
Association mail. sl 041825 680
VI Bo3amarin 30
Municipality 6000 Koper
Koper TRR, Banka Koper:
101000035841107
| &4
|
ey e
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| LIVE
WITH
BEES!

»One of the most
beautiful things is hav-
ing constant company in
your apartment, the
best company of your
honey bee friends. The
honey bees in the win-

dow and the sound sys-
tem for their buzzing
make me feel like I'm in
a beehive. Bees are my
lifel«
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FACULTY OF VETERINARY MEDICINE
UNIVERSITY OF ZAGREB

HIGH VETERINARY SCHOOL ACCREDITED BY EAEVE

General information

Title: Master of Honeybee Health
Protection
Duration: 2 semesters
ECTS Credits: 60 ECTS

DEADLINE
6TH SEPTEMBER

o

“-

r 3

Head of study: Prof. lvana Tlak Gajger

E-Mail: itlak@vef.unizg.hr S
Registration and additional information
on our website

THE COURSE CONSISTS OF e E-learning ®
Presence days ® Practical work at apiaries/lab

NO BEES, NO LIFE - EBA MAGAZINE 115 Issue 2, August 2024 - www.ebaeurope.eu



chQ

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 belongs only to the General Sponsor.

IT CONTINUES
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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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CHOOSE LOCAL BEE PRODUCTS, BEE PRODUCTS FROM YOUR OWN COUNTRY OR,
AT THE VERY LEAST, BEE PRODUCTS OF EUROPEAN ORIGIN!

EBA HAS APPLIED FOR MEMBERSHIP IN THE HONEY PLATFORM EXPERT GROUP
FIRST MEETING OF THE EBA SCIENTIFIC COMMITTEE

ESTABLISHMENT OF THE SCIENTIFIC COMMITTEE FOR THE PROTECTION OF BEE
HEALTH

CONFUSION ABOUT A DECISION OF THE PARLIAMENT

JOIN THE EBA VIBER AND WHATSAPP GROUPS FOR FREE

RELATIONSHIP BETWEEN THE MAIN FACTORS INFLUENCING THE BEE COLONY
WHEN IS YOUR HONEY BEE COLONY READY FOR “THE PUBERTY TALK”?

HAVE STRONG BEE COLONIES ALL YEAR

THE TRANSFORMATIVE POWER OF CERTIFIED ORGANIC BEEKEEPING:

A SUSTAINABLE FUTURE FOR APICULTURE

LOOKING FOR THE CAUSES OF AND SOLUTIONS TO THE ISSUE OF

HONEY BEE COLONY LOSSES

HONEY BEES PREFER POLLEN SUBSTITUTES RICH IN PROTEIN CONTENT LOCATED
AT SHORT DISTANCE FROM THE APIARY

APITHERAPY + BEECARING = FUTURE OF BEEKEEPING?

MONTHLY REPORTS ON ECONOMIC FRAUD IN HONEY IN THE EU

THE BITTER TRUTH EXPOSING ECONOMIC FRAUDS IN SERBIA'S HONEY MARKET
HARNESSING HONEY BEE BIODIVERSITY IN THE FIGHT AGAINST HONEY FRAUD
THE BEEKEEPING CENTER OF SLOVENIA INTRODUCES ITSELF

INTRODUCING FACTORY FOR PLACEMENT HONEY OF THE SERBIAN FEDERATION
OF BEEKEEPING ORGANIZATIONS (SPOS) “NAS MED” LLC.

PRESENTATION OF THE PUBLIC ADVISORY SERVICE ON BEEKEEPING IN SLOVENIA
EBA AT THE SEVENTH BEEKEEPING FAIR OF THE SOUTHEAST BALKANS

IN VRANJE (SERBIA)

EUROPEAN MEAD MAKERS CONFERENCE A GATHERING OF MEAD ENTHUSIASTS
AND HONEY PRODUCERS

| LIVE WITH BEES!

SPONSORSHIP REQUEST AND METHOD OF ADVERTISING IN THE MAGAZINE
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EBA informative and professional monthly
magazine “NO BEES, NO LIFFE”

Issued since July 2024.

Publisher: European Beekeeping Association (EBA)

Head office: Brdo pri Lukovici 8, 1225 Lukovica, SLOVENIJA
eba@ebaeurope.eu

www.ebaeurope.eu

Downloading and printing texts from "NO BEES, NO LIFE" in other magazines and
electronic media is allowed and free of charge, but it is mandatory to indicate the
source of the text immediately below the title. Magazine sharing is preferred.

The contents of the texts and advertisements are the responsibility of the autors.

authors of the texts.

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
be obtained, it belongs only to the General Sponsor.

The total number of pages in the magazine is not fixed.

There are no fees for published texts and photos.

Editor in chief of the electronic edition of the magazine:

MD Rodoljub Zivadinovié, Epidemiology Specialist, Apitherapist
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! apikult@gmail.com, +381 60 444 01 01 (Viber, WhatsApp, Signal, Telegram, WeChat) :
1 1
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