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Introduction
Honey bee breeding in Greece does not have as long a
tradition as in other European countries although the bee‐
keeping tradition goes back to Aristotle in ancient times.
Even today a national or controlled breeding system does
not exist. Although there is no verifiable data over the last
10 years, a large number of honey bee queens are produced
and sold commercially both locally and abroad. At the same
time the introduction of foreign queens is also allowed (EU
Directive 91/174/CEE). National statistics show 22,000 bee‐
keepers in Greece, the number is rising, keeping about 1.4
million hives and producing between 13 and 16 tonnes of
honey per year (EFSA, 2008).
Given the geographical polymorphism, the climatic
variability and the rich local fauna, honey bee biodiversity
in Greece would be expected to be high. Indeed it was, at
least years ago according to studies made by Ruttner
(1988) and Ifandidis (1979). What has happened since
then?
Beekeeping manipulations involve the trade of colonies
and the migration of colonies over long distances. This
together with the commercial production and trade in
queens, has resulted in a decrease in honey bee biodiversity
(Bouga et al., 2005a, 2005b; Bouga and Hatjina, 2005) and
the special characteristics of the local races are now in
jeopardy. Therefore, action had to be taken in order to:
• promote the use of local honey bee races
• identify the characteristics of each race or strain
produced commercially
• ensure quality control
• ensure that the price of the queen is according to its
quality
• inform beekeepers so that they use better quality
queens.
Accreditation and certification
For the reasons mentioned above, the Ministry of Rural
Development and Food accepted the proposal to finance
through the Directive: 797/EC for the ‘Honey trade’, the
establishment of an Accredited Body and two Accredited
laboratories. The Accredited Body and one of the laboratories
formed the Certification System, which would verify the
genetic origin and the quality of honey bee queens in
Greece according to ISO EN 45011 and 17025 respectively.
Until now, accreditation has been widely recognised as the
legal framework for ensuring credibility in analytical
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laboratories of food products including honey as well as in
diagnostic laboratories for honey bee diseases (Sewell,
1995; Gary 2003; Pitkala et al., 2005; de Graaf et al., 2008).
ISO 17025 is the International Standard specifying the
requirements for the competence to carry out most of the
above tests and although it has been used for hundreds of
biological tests, this is the first record of its use for the
quality of honey bee queens (Hatjina et al., 2008). The two
bodies involved are: the Laboratory for Verification of
Honey Bee Queen Quality (LVQQ), which has been accredited
by the Hellenic Accreditation System S.A. (ESYD) under the
terms of ELOT EN/ ISO 17025 Standard (Certification No. 379,
August 29, 2007). In parallel, the genetic origin of the honey
bee queens is certified by the Laboratory of Agricultural
Zoology and Entomology, Agricultural University of Athens
(CBQO).
The need for Certification
Beekeepers demand mated queens at a specific time of the
year (usually between April and August). Therefore, newly
mated queens are sold very quickly after the initiation of
oviposition without allowing any time to evaluate their
performance. There is no National breeding control or
other evaluation system in order to give information on the
performance of the mother queens. Thus, it is essential
that the evaluation of the quality of the produced queens
can be performed very soon after oviposition in as quick
and precise a way as possible. The Laboratory for Verification
of honey bee Queen Quality was established in order to
meet the above demands and to promote the use of high
quality local queens. The above Certification System
(combining both the genetic origin and the quality of the
queens) requires the use of methods which can give
accurate and repeatable results, as well as methods which
can be applied to the specimens in standard laboratory
conditions. Criteria used up to now for assessing the quality
of the queens include:
• quantification of percentage of worker brood cells in
the area of two 7.5 cm diameter’s circles (Photo. 1)
• percentage of empty brood cells in the same brood
area
• the number of ovarioles (Photo. 2)
• the diameter of spermatheca (Photo. 3)
• the presence of Nosema spores in queen’s
alimentary canal.
The first two characteristics are easy to assess as photographs
are taken in the field and there are no consequences for
the queens or the colonies. However, because dissections
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of the queens are necessary for the evaluation of the later
three characteristics, these are carried out only on a small
percentage of the queens sampled.
The certification procedure
All the necessary steps of the certification procedure as it
has been implemented since 2007 are described below:
1 The bee breeder sends an application, preferably to
the Certified Body (CBQO) or directly to the
laboratory for testing the quality of the queens,
(LVQQ) for the month he produces the queens.
2 The LVQQ decides when in it will collect samples
from the breeder. Sampling procedure is very strict
and it has to be done by the personnel of the
laboratory in the presence of the breeder.
3 All queens produced by the breeder in a particular
apiary must be marked with the colour specified by
the LVQQ.
4 The certification procedure is applied separately for
queens produced in a specific month and for each
maternal line (This means separate certificates if
necessary).
5 The queens to be certified are laying queens. The
minimum period between the introduction of the
queen cell and sampling is 25 days. Only queens
that are laying on the day of sampling are examined.

Photo. 1. Sampling way of the brood pattern. Each circle is 7.5
cm2 in diameter .

Photo. 2. Counting numbers of ovarioles.
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Photo. 3. The spermatheca of a fertile queen.

6 The nuclei are sampled in a random way so that 1
out of 10 nuclei is sampled for the appearance of
brood (thus 10% of the nuclei from each maternal
line is sampled). In addition to that, 5% of the
queens (from every second nucleus sampled) are
removed, caged and transferred alive to LVQQ for
dissection.
7 The head and the right wings of the captured
queens are transferred to CBQO for evaluation of
the genetic origin of the queens.
8 All analysis has to be performed within a few days.
Thresholds have been set for all the characteristics
measured. For example: both circles should contain
an average >98% worker brood cells and <10%
empty cells (cells containing pollen or honey are
excluded from the total count), the ovariole number
should be, on average, above 130, the diameter of
the spermatheca should be higher than 1.2 mm, and
if Nosema spores are found in the alimentary canal
of the queens, their number should not exceed
500,000.
9 All genetic analysis must show that the queens are
of local origin (A. m macedonica or its hybrids)
10 After this the Certified Body (CBQO) produces a
Certificate including both the results from the genetic
origin tests and the quality characteristics.
The implementation of certification since 2007
Honey bee queen certification was first applied in 2007,
initially financed by the Ministry of Rural Development and
Food under the DIR 797/EC for Beekeeping. The financial
support covered the necessary infrastructure for the
laboratories involved, the cost of certification as well as a
subsidy to the beekeepers purchasing certified local queens.
About 11,000 certified queens were bought the year of
subsidy. However, after the Ministry stopped the financial
support to the beekeepers, the certification continued on a
voluntary basis. Since then there are a number of bee
breeders who apply for certification once every year, but
the number of beekeepers asking for certified queens is
very small as the price of the certified queens is a few Euros
higher than the normal price (in order to cover the cost of
certification).
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During the years of certification implementation, the results
obtained were very satisfactory in respect of the quality of
honey bee queens produced in Greece (Hatjina et al., 2008,
Hatjina et al., submitted). All queens had average
characteristics above the thresholds, a fact showing that
good quality queens are produced in Greece. Small
differences were detected among the bee breeders regarding
the above characteristics. High fluctuations between the
years also showed the potential for improving the quality
of the produced queens taking into consideration different
aspects of the reproductive biology.
Queen quality certification in perspective
The certification for the quality of the honey bee queens is
a new subject in the list of assessments undertaken
through accredited laboratories. As such it faces a number
of practical issues which need further consideration in
respect of the standard procedures. One of these is the
lack of proficiency ring tests. Similar laboratories must be
able to run the same analysis and give similar results. In
this respect, there are no other accredited laboratories for
honey bee queen quality and different ways need to be
employed to fulfil this requirement.
Another even more important issue is the list of criteria
used for the evaluation of the quality of the queens. The
criteria mentioned above were chosen very carefully in
order to give the most fundamental information on the
characteristics of a good queen (fecundity, fertility, weight,
clear from Nosema spores) and the way these characteristics
can be reflected and measured in the queen. The decision
was based on several published research articles from the
world’s bibliography referring to anatomical or behavioral
characteristics (Avetisyan, 1961; Woyke, 1966; Woyke,
1971; Collins, 2000; Rhodes and Somerville, 2003; Akyol et al.,
2008; Bieńkowska et al., 2008; Kahya et al., 2008,
Bieńkowska et al., 2009). However, it is the flexibility of the
Accreditation itself which, despite the very strict rules and
standards, provides the possibility to develop, renew,
adjust and improve any certification system and still give
results characterized by repeatability and traceability. Any
criteria regarded as important can be added at any time if
it meets the above standards and this is what makes the
Accreditation a powerful tool for laboratory tests.
At the same time the two laboratories involved are performing
research work aimed at answering several questions related
to the relations between the quality characteristics and the
genetic profile of the bee populations, as well as the
relationship between the anatomical characteristics of the
queen and the behavioural characteristics of the colony.
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