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1 Introduction

1.1 Purpose of BeeBreed

The website http://BeeBreed.eu is the user interface of the breeding values estimation carried out by
the LIB (Länderinstitut für Bienenkunde, Bee institute, Hohen Neuendorf). It is the platform for selection
for most of systematic breeding in Europe of currently 11 subspecies and 2 hybrids in 24 countries.
The method of breeding values estimation, prevailed for most livestock, unifies the basic principles of
breeding by selection practised since centuries with findings of modern genetics into a easily applicable
system:

• Only the performance and properties of colonies placed at the same apiary in the same season
are compared as they largely depend on weather conditions and nectar availability. Only the
performance differences are considered, not the performance itself.

• Not all genetic dispositions show immediately in the performance and properties of a colony.
Therefore, not only own performance but also of all relatives are taken into account, graduated
by the degree of relatedness.

• The genetics of a colony is formed by the genes of the queen and the drones she mated with.
Therefore, controlled mating with appropriate drone colonies is of crucial importance which is also
considered in breeding values estimation.

BeeBreed also serves as a central registry for queen bees, breeders, associations, mating stations
and inseminators.

1.2 What is a breeding value?

There are distinctive differences between colonies with respect to honey production, behaviour, or Var-
roa tolerance. These differences are called forth by both the genetic constitution and environmental
conditions. Only heritable differences are useful for the selection of breeding colonies, the influence
of the environment should be removed. There is a universal solution for this, the concept of breeding
values.

Simply put, the breeding value states, for a specific trait (measurement like honey yield, or property
like gentleness), how valuable an animal is for breeding purposes. The breeding value of a colony refers
to only those differences which can be traced back to the quality of the genes. For breeding value
estimation, the effect of environmental influences in the various apiaries and random biologic effects not
genetically determined are deducted. The performance tests of all related colonies (daughter, sisters,
parents and so on) are taken into account as they have similar genes, to the degree of their relatedness.
By the consideration of several traits at once, using estimated genetic correlations, the breeding values
can be estimated with higher accuracy as one-time effects are filtered out to a higher degree.

1.3 How are breeding values estimated?

The performance of a bee colony results from the interaction of queen and workers, which are closely
related but not genetically identical, since the workers also carry the genetic material of the drones with
which the queen was mated. This is taken into account in the model of breeding values, and separate
breeding values are calculated, where the value ultimately displayed is the summary of all components
relevant to descendants of the designated queen.

1.4 How are breeding values interpreted?

In the estimation of the breeding value the heritable part of the differences between the peoples is
extracted. For this purpose, the environmental influences must be excluded — the weather, the nectar
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availability, and the influence of the beekeeper’s interventions. It is assumed that these have the same
effect on the colonies of the same apiary. That is why the comparitive evaluation of the test colonies in
the test apiary is of the greatest importance while grading into an absolute scheme (like very gentle /
gentle / aggressive / very aggressive) is not required and ultimately also not possible.

Since 1997 the breeding values are normalized into a scale where 100 corresponds exactly to the
average (of the last 5 generations of breeding queens within the population), and for each number it is
possible to indicate how many queens are better or worse. For example, with a breeding value of 110,
only 15.8% of all queens will be better, while 84.2% will be worse. By presenting the breeding values in
this way, it is possible to make the genetic superiority or inferiority of the races understandable in a way
that is comparable for each trait.

However, the differences in numbers have nothing to do directly with performance. For example,
in the case of two offspring queens with different breeding values e.g. concerning the honey yield
can be predicted, which has the higher honey yield, but not by how many kg the yield differs. Such a
prediction would also have a very high uncertainty, because the honey yield depends so strongly on the
environmental conditions.

In addition to the breeding values, the reliability of the breeding value is also is displayed. The
reliabilities result from a mathematical variance estimate of the calculation on which the breeding value
is based and describes how well the real breeding values could be estimated. Thus, they describe in
particular, whether sufficient data was available for the evaluation of the breeding value, i. e. whether
sufficient number of relatives were tested. The reliability calculation takes the given performance data
as error-free — a high reliability value therefore therefore does not automatically mean that the given
breeding value is true. It only means that the breeding values are that the breeding values with good
quality represent the given data.

1.5 How to breed with the help of breeding values?

In principle, the selection of the offspring queens is done in the same way as in the case of breeding
directly according to performance — the animals with good values in all traits are selected. However,
in the case of breeding directly according to performance, there is the experience that the offspring do
not live up to the high expectations, because extraordinary performances are often caused by acciden-
tal influences, which no longer have an effect in the next generation. The advantage of the breeding
values is that the hereditary material is judged not only from their own performance, but also from the
comparison with other peoples at the same apiary, and from the comparison of close of close relatives.
Thus, with good breeding values, the probability that also the descendants will also achieve very good
performance, much higher than with the selection by performance alone.

It is tempting to select only the queen with the top breeding values for further breeding. In fact, the
descendants of this queen have the greatest probability of achieving outstanding performance. However,
it is an absurd idea that the entire beekeeping industry in Europe uses only descendants of a single
queen, because then the population would become genetically impoverished and would very quickly
perish from the effects of inbreeding. The breeding values should rather be understood as a lower
limit, and all queens above it can in principle be considered in breeding. According to the guidelines
of the D.I.B., the class A is awarded when all common breeding values are above 100 (that means
above average in all traits). This criterion is met by about 30% of the registered breeding population
in Germany! This gives the individual breeder great freedom to select his offspring queens according
to other criteria. Great attention should always be paid to the preservation of genetic diversity. If one
selects several queens for further breeding, they should be related to each other as little as possible.
Often groups of closely related queens together have a high breeding value, and one should always
select only one queen from each of these groups. In the coordination between several breeders it is
more possible to breed as different queens as possible.

In addition to the breeding values, other criteria must also be taken into account in the breeding
selection. Next, one can pay attention to traits that are not directly included in the breeding value
estimation, such as overall vitality. The regional adaptation of the bees is not directly considered in the
breeding in the breeding value estimation, but it can play an important role. Therefore, preference should
be given to bees tested nearby or in similar landscapes.
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The breeder can choose not only the mother queen, but also, to a certain extent, the paternal lineage
- either through the selection of the mating station or through the choice of the lineage queen in case
of artificial insemination. In breeding planning, on the one hand, the inbreeding can now be estimated,
and on the other hand, attention can be paid to a favorable combination of breeding values. Paying
attention to a low value of inbreeding not only helps to prevent inbreeding-related diseases of the direct
descendants, but also has a positive effect on the genetic diversity of honey bees. Sometimes a very
interesting breeding colony has a less good breeding value in one trait. Within certain limits this can be
compensated with a mating that has a particularly high breeding value in this trait.

However, the breeder can also include characteristics that correspond to his very specific require-
ments profile. This also helps to maintain the genetic diversity of bees! The consideration of the breeding
values helps to maintain a minimum standard of the other traits.

1.6 Performance testing

The reliability of the breeding values depends very decisively on the diligence in performance testing.
The performance testing relevant for the breeding value estimation comprises the following elements:

• Determination of the total honey yield in kilograms. The residual honey (stock) remaining in the
colony from its own collection performance counts as part of the yield.

• Assessment of gentleness (on a scale from “1 – stingy” to “4 – perfectly gently”). This is about the
behavior towards the beekeeper during the inspection, not, for example for example the behavior
towards other insects. It includes several behavioral characteristics such as the noisy flying around
the intruder, targeting the intruder, approaching the intruder, and finally the stinging. This is the
behavior of normally relatively few active flying bees. The aggressiveness of the bees also depends
on the weather conditions, which must be taken into account as a principle when assessing the
behavior. Therefore there is no absolute standard for the evaluation. It depends on the differences
between the colonies of a test station in one season. It is of crucial importance that the colonies
of an apiary are evaluated differently, even when the differences are small and of little practical
importance for beekeeping. The average of several inspections should be determined.

• Evaluation of the calmness (steadiness on the comb) on a scale from “1 – strongly flying around”
to “4 – absolutely steady”. This is about the behavior of bees sitting on the comb when the comb
is pulled out and examined. In contrast to gentleness, the behavior of the majority of the bees
matters here. Individual aggressive bees flying around do not play a role. The calmness depends
on weather conditions and time of day, especially what proportion of foragers are found in the hive.
The scale must be adjusted accordingly. Again, pay attention to small differences, and several
inspections should be considered.

• Evaluation of the swarm drive on a scale from 1 – strong swarm tendency to 4 – lazy swarming.
The local weather and development of the play a major role. Therefore, the yardstick must be
adjusted. If no swarm tendency is found on the apiary, routine swarm-preventing measures should
be omitted to “challenge” the colonies and, thus, make genetic differences visible.

With the invasion of the Varroa mite into the western honey bee in Europe and the start of Var-
roa resistance breeding in the 1990s, the following Varroa resistance traits are being tested and are
summarised in the Varroa Index.

• Assessment of hygienic behaviour with the pin test. The percentage of opened cells after a certain
waiting time is entered, which is also recorded.

• Measurement of the initial varroa infestation by the mite fall at the date of willow (Salix caprea)
bloom or an other local indicator bloom (indicating the first relevant nectar source).

• Measurement of Varroa infestation progression by counting mites attached to bees, e.g. with the
icing sugar method. Several measurements, preferably in the 24th, 27th and 30th calendar week.
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The following characteristics also serve to test for Varroa resistance, but are so complex that they
can only be carried out by institutes and by beekeepers who are specially trained and equipped with the
appropriate equipment. They are also called or brood tests.

• SMR. Proportion of simply infested brood cells in which no reproduction has taken place. To be
given as a percentage.

• Recapping. Proportion of recapped brood cells. To be given as a percentage.

• Recapping, infested. Proportion of recapped brood cells among the single capped brood cells.
To be given as a percentage.

• Number of brood cells examined.

• Number of simply infected brood cells.

The following traits have been collected for a long time, but unlike the classical traits, they have not
been consistently pursued as a breeding goal. They are called colony strength traits, because they
are mainly measured by the number of bees in the colony.

• Assessment of colony strength, always in relation to a typical colony strength for this time of year
in the scale “4 - very strong”, “3 - strong”, “2 - normal” and “1 - weak”.

• (Spring) development, a characteristic of how strongly and quickly the colony increases its strength
after the winter break. The scale is “4 - very fast”, “3 - fast”, “2 - normal”, “1 - slow”.

• Winter hardiness, a characteristic of how well the colony survives the winter break, usually mea-
sured by the ratio of wintering-out strength to wintering-in strength. Scale of “4 - very good”, “3 -
good”, “2 - medium”, “1 - low”, with the additional value “0 - did not survive the winter” or “missing”.

Although diseased colonies are excluded from further breeding for obvious reasons, it is important to
record the type of disease and the expression in the data set in order to be able to recognise a familial
accumulation and to infer a genetic predisposition from this, which is reflected in the disease resistance
breeding values.

• Chalkbrood. Although lime brood can occur in a weakened colony under certain environmental
conditions, there are also familial predispositions which are estimated with the breeding value
lime brood. If chalkbrood is detected, please assess the severity of the disease according to the
following key: 1 - severe severity, i.e. very many chalkbrood mummies (1000), signs of clear
damage; 2 - moderate severity, i.e. considerable number of chalkbrood mummies (100); 3 - slight
severity, i.e. some number of chalkbrood mummies (10); 4 - very slight severity, single occurrence
of individual chalkbrood mummies. The general scheme follows that of the characteristics: 1 is
particularly bad, 4 is good, whereby in the case of the best possible finding - no disease, the 4 is
not given but the disease is not marked at all. If there is positive evidence of a pathogen, please
also note this.

• Chronic bee paralysis. The disease has two different clinical pictures, therefore the evaluation
of the expression is complex. The first clinical picture is characterised by bees that appear dark
due to a more or less severe loss of hair on the thorax and abdomen, which in isolation may
also justify a mild expression. The second clinical picture is characterised by flightless, trembling
workers whose abdomen is distended. They gather at the flight hole, crawl, defecate frequently
and tremble conspicuously. This is at least a moderately severe manifestation. Since infected bees
usually die quickly, the dead fall is another characteristic of the expression. A laboratory diagnosis
is recommended, as the disease can be confused with other symptoms in bee colonies, such as
“forest harvest disease” or bee poisoning. A virus detection as an incidental finding without signs
of disease should not be registered as a disease.
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• Nosemosis. Leading symptoms are increased faecal splashes in the hive. It is important to
distinguish them from faecal traces for other reasons. Diseased animals are dull and unable to
fly, their presence is a sign of expression. The disease occurs mainly in spring, which can help to
differentiate it from other diseases. The bees have a swollen abdomen is another sign by which
the expression can be read. A laboratory diagnostic clarification is recommended, as the disease
can be confused with other manifestations in bee colonies.

• American foulbrood is a dangerous notifiable (in Germany) disease. The veterinary office takes
immediate action and the colonies are killed and the apiary sanitised. Even if this means that
resistance breeding is out of the question, the record is helpful for breeding colonies. The most
characteristic feature is the stretch maggot or pupa, which decomposes into a brownish, tough
slime. This slime can be pulled apart into a thread without breaking. Later, a remaining dark scab
can be seen in the brood cell. The severity can be measured by the number of broken brood cells
and holey wax covers.

• European foulbrood or sourbrood. A diagnostic clue is the yellowish discoloured dead larvae,
which lie bent in the brood cells, but are still structured and have not decayed into slime. Their
number can already be used to note the expression. The larvae die before capping, which is why,
in contrast to American foulbrood, hardly any broken brood cells or holey wax covers can be seen.
The decomposing larvae lead to a sour to putrid odour in the hive, which can also be used to
assess the expression. The larvae decompose to a white slime, which is not tough as in American
foulbrood.

• Deformed wing disease. The eponymous and characteristic symptom is bees with crippled
wings. Other bees have difficulty walking on the comb and holding on because the legs are
paralysed or the muscles are not developed. Another sign is a shortened rounded abdomen.
Furthermore, defects in the colouration of the chitin may occur. Bees may show atypical behaviour
due to disturbed sensory functions, learning and memory. The number of bees marked in this way
indicates the severity of the disease.

• Sacbrood. Infected larvae turn grey and later black and die in the stretch maggot stage usually
after the cell is covered. The dead larvae disintegrate into a sack-shaped structure in which a
clear, brownish liquid collects. When dried up, the “little bag” becomes a black-brown scab that
bulges at the ends. This shape is reminiscent of a boat — hence the name boat brood. The brood
pattern is patchy, open cells and sunken cell covers can be seen, and the number of these can be
used to estimate the degree of development.

• Acute bee paralysis. The adult bee shows tremors and paralysis, which eventually lead to the
death of the infected animal. The larvae show symptoms similar to European foulbrood, leading
to death in the brood cell. The dead larvae dissolve into a slimy mass that does not draw threads,
and dry up into a loose scab.

• Black queen cell disease. This disease is characterised by the fact that the pupae of queen bees
first turn yellow and then black and finally die. The severity can be determined by the proportion
of queen larvae affected. The brood of workers and drones can also be affected, but this is less
characteristic.

The vitality test is a test for assessing varroa resistance and was established by the AG Toler-
anzzucht. Varroa treatment is dispensed with after the test season and wintering is carried out under
continuous observation of the mite infestation. If the mite infestation exceeds the damage limit, the
test is aborted. Selecting the selection box initially only confirms that the colony was wintered without
treatment, a result is not yet represented. After successful wintering, the winter resistance and spring
development of the following year will be evaluated in the next spring. This is where the actual evaluation
takes place. For example, a colony that has died in winter is assessed with “0”.

There are other traits that are not included in the breeding value estimation, but which can potentially
be important for the evaluation of a colony:
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• Partial honey yield. The partial honey harvests are traditionally called “early harvest”, “summer
harvest” and “late harvest”. The dates given are average periods for Germany, but they can vary
from region to region. In times of the widespread Varroa mite, the late harvest is not often usable
as a honey yield anyway.

• estimated stocks. As mentioned, inventories are part of the total income, but can be entered here
separately.

• Reason for relinquishment. The main purpose of this field is for the owner of the record to mark
whether the queen still exists and whether it is possible to breed from her. However, some of the
fields also evaluate the queen, e.g. “2 - swarmed” and “6 - colony died (e.g. Varroa)”. However,
this evaluation is not included in the breeding values. Thus, in the case of a swarmed colony, a
corresponding evaluation of the swarming drive should not be forgotten.

By the following measures the breeder can influence the quality of the influence the quality of the
breeding value estimation:

• Evaluate all colonies (also the bad ones) of a test apiary for all characteristics.

• When assessing behavioral traits, use the entire range of scores, measure several times and
indicate the average of the the scores.

• Test colonies from other breeders at your own apiary and have your own queens tested by other
beekeepers. If testing is carried out on several apiaries, distribute sister colonies evenly in different
apiaries.

1.7 Countries, associations, breeds, populations

In May 2018, the nomenclature of queen bees, national associations, mating stations, breeders was
internationalised. Each code starts with the country abbreviation, the ISO 3166 ALPHA-2 consisting of
two capital letters. For German breeders this is DE, for Austria AT, for Switzerland CH etc. . The codes
of all participating countries can be found in the “Code numbers of the breeders’ associations”.

There can be different associations in each country. Each association is given a number which, in
combination with the country code, forms the association code.

The agreement is that each association code is only valid for the breeding of one single bee breed. If
an association organises the breeding of several bee breeds, several association numbers are assigned.
E.g. the Brandenburg Beekeepers’ Association uses the association codes DE-4 and DE-24. The
purpose of this agreement is that the breed of a queen is clearly identified by the first two components
of the queen code with the help of the table “Code numbers of the breeders’ associations”.

The queens of a breed are once again divided into populations in isolated breeding programmes. All
queens of a association belong to exactly one population.

A separate breeding value estimation is carried out for each population. Depending on the organi-
sation of the association, this can also be done at different times. This means that breeding values in
different populations are not comparable - they are therefore never displayed next to each other. There-
fore, a population must always be selected before displaying breeding values.

The allocation to populations can change annually. As soon as breeding material is exchanged, or
colonies of different populations are tested next to each other, the merging of populations makes sense.
Which associations currently belong to a certain population can be seen in the display of breeding values
“Breeding value results for selected queens”.

Each breeder receives a breeder number within his association, together with the country code and
association number, the complete breeder number consists of 3 components. A breeder who is active
in the breeding of several bee breeds or populations must also receive several breeder numbers.

The mating stations are also organised by association. Each mating station has a number within
the association, so the complete mating station code consists of 3 components, e.g. DE-4-1. Usually a
different parentage is used in a mating station every year, which is why the mating station year can be
entered here. The inseminators are also organised by association.
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1.8 Identifiers in the bee pedigree

Only mated queens are recorded in the honeybee pedigree. Individual drones are not recorded, instead
the colonies from which the drones originate are recorded as drone colonies.

A virgin queen, like the drones, is not recorded. Genetically, the bee pedigrees contains a combined
entity, i.e. the queen and herself together with the drone sperm she has stored from mating.

Usually the drones do not come from a single drone colony but from a drone colony group, which
usually have a common mother colony, also called the father colony. Often the individual drone colonies
are not named individually, they are then simply the daughters of the father colony.

However, there are also cases where the drone colonies have different mother queens, or there is
only one drone colony, or insemination is carried out with only one drone. In order to better repre-
sent these complicated relationships (compared to “normal” diploid animals), the following notation has
become established, which is also used in many places in BeeBreed:

1a The 1a is the queen in question. At the same time, her colony is are also named so.

2a The mother colony, i.e. the colony in which the 1a queen emerged as a young queen.

1b The drone colonies from which the drones that mated the 1a queen come. Often there are several
colonies, but if it is only one colony, it is called 1b mating. The mating station or insemination
station is also called 1b.

4a The sire colony - i.e. the colony from which the drone colonies emerged. If the queens of the drone
colonies do not come from a single colony, one also speaks of a “mating with several 4a”.

Important here is the fact that the mating of the 1b drone colonies does not play a role, i.e. that
the genes from the sperm of the 1b queens do not enter the 1a colony, because the drones only hatch
from unfertilised eggs of the queen. This means that the 1b colonies have only partial parenthood.
Consequently, not the 1b but the 4a is called the father colony, because it has full parenthood in the
sense that all the genes of the 4a colony enter the 1a.

In a certain way, the complicated descent situation in bees is simplified to a scheme 1a-2a-4a, which
in some aspects corresponds to the descent child-mother-father in “normal” animals. An important
difference, however, is the comparatively low degree of relationship between paternal half-siblings.

Genetically, the mated queen (i.e. the queen with the sperm stored from the mating) and the workers
of her colony are the same, which is why queen and her colony are used synonymously, e.g. 1a can
mean the queen or the colony.

1.9 Birth year and test year

The year of birth of a queen is an integral part of her nomenclature. Usually a queen is introduced into
the test colonies in her year of birth and tested in the following year.

The test year is important information for the comparative performance test, because only test results
of the same status in the same test year are compared.

In regions without winter as a rest period, the performance test can also be organised differently, for
example, the queen can be born in January and tested in the same year. In order to avoid problems in
these cases, the test year can be changed from the preset “year plus one”.

It is therefore important to note whether a specific function is about the year of birth or the year of
the perfomance test. In some functions, both are available as alternatives.
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2 Overview of BeeBreed

Part of the BeeBreed site is open to all - unregistered breeders, beekeepers, and simply interested
colony. With the help of BeeBreed, every user can search the database of all registered queen bees
and contact a breeder under the menu item “Breeding values”. The information texts under “Info” are
also open to everyone. Under “Contact” all active breeders can be found, organised by associations that
agree with this.

Another part of the pages is password-protected and organises the work of the breeders and repre-
sentatives - these are the “Breeding & Performance Data” and the “Administrative Functions”.

2.1 Who can become a BeeBreed breeder?

BeeBreed is a service for associations, not for individual breeders, because the breeding evaluation is
a system of coordinated cooperation between breeders. Therefore, an individual breeder cannot simply
register with BeeBreed. Instead, he must become a member of one of the associations that have a
service contract with BeeBreed and be recognised as a breeder there. The registration as a BeeBreed
breeder is then carried out by the respective breeding officer or administrator of the association.

The largest associations are the regional associations of the German Beekeepers’ Association (D.I.B.)
and the Austria Carnica Association (ACA).

2.2 Public and private data

The pedigrees of the queens and the estimated breeding values are publicly displayed on BeeBreed.
The data entered by the breeders on honey yield, behavioural parameters and health information, on the
other hand, are private, i.e. only visible to the breeder and the responsible breeding officer. The names,
addresses and telephone numbers of breeders are displayed if the breeder so wishes.

2.3 Breeds and populations

After calling up the website http://beebreed.eu, the different breeding breeds and populations are dis-
played. Most queens belong to the so-called main populations of Carnica, Mellifera and Ligustica, which
are decentralised breeding programmes in several countries. You can select a breeding population here,
which will take you to the submenu “Breeding values”.

2.4 Breeders’ associations

A complete overview of the participating associations can be found at

Contacts

where all associations, their breeding administrators, and finally all active breeders who have agreed
to this can be found. In the first column there is an abbreviation of the breed, in the second the abbre-
viation of the country, then the association number, which is explained in the list of code numbers just
mentioned. Here you will find the name and the telephone number of the administrator of the national
association or association. The letter symbol on the right enables contact via BeeBreed’s internal con-
tact form. The symbol on the far right (pictogram with 2 torsos) opens a window of all active breeders of
this association. For each of these breeders, the icon on the far right can be used to call up the contact
information offered by that breeder.

3 Home page and language selection

After calling up the website http://beebreed.eu, the start page is displayed, which contains the main
menu, an introductory text and direct links to the various bee breeds.
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For a user who does not speak the preset language, the language selection is essential. BeeBreed
can currently be displayed in 15 languages: German, English, Spanish, French, Italian, Russian, Por-
tuguese, Dutch, Croatian, Macedonian, Polish, Norwegian, Romanian, Finnish, Ukrainian. The language
can be changed by clicking on the language field.

A selection field opens in which the languages are displayed in the national language.

4 Breeding values

The breeding values menu is a publicly accessible area in which the pedigrees of the queen bees, the
estimated breeding values, the occupations of the mating stations and the available pedigrees of the
samplers can be viewed.

The queen bees in BeeBreed are divided into populations. Therefore, a population must first be
selected before the individual menu items become visible. The basic principle behind this is that breeding
values between different breeding populations are not comparable and are therefore never displayed
together. If a registered breeder is logged into his user account, the appropriate population is already
selected.

Clicking on the selection symbol displays the list of all populations from which the desired population
can be selected. In German-speaking countries, the Carnica main population and the Mellifera main
population are represented. Once the population is selected, the breeding values menu is displayed:



4 BREEDING VALUES 13

4.1 Searching for registered queens

The most important function of this menu is “Breeding value results for selected queens”, the central
point for displaying breeding values.

To show all queens of the Carnica main population would go beyond the scope, because that would
be a table of about 200,000 entries - for runtime reasons the table length is limited to 40,000. Therefore,
there is first the possibility to select filters for the queens to be searched. Each field that is not filled in
indicates that no restriction is to be made with regard to this data element.

A typical selection is to restrict the birth year to the year in which the queens currently suitable for
further breeding were born, which is usually the current year minus 2. For example, for the Carnica main
population, birth year 2014 shows a list of 7291 queens, which is interesting for a certain overview, but
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is clear for selecting a queen for further breeding. Another typical selection is the tick in the field for
“licensed”, where only queens licensed for further breeding by the national associations are displayed.
Furthermore, it is possible to select a specific national association, and even a specific breeder, who
is addressed here with his breeder number. It is also possible to set certain limits of the total breeding
value or the individual breeding values, or to sort by the breeding values.

After you have selected the restriction options, you will get to the list of breeding values by clicking
on “Next”.

4.2 List of breeding values

When the list of breeding values is displayed, it is possible to return to the selection screen by clicking
on the link “to the selection form” or by using the back function of the browser, and thus to approach the
desired selection step by step.

In the overview of the selected queens you will now find the identification numbers of the queen, the
test apiary, inbreeding values, breeding values and the queen class.

Clicking on the queen code takes you to the family tree browser, which contains comprehensive
information and further links, more on this later.

The test apiary is a code consisting of the breeder identification of the tester (first 3 components),
the test apiary and the test year. This code is a link, clicking on this link will take you to a breeding value
list of the test apiary.

4.2.1 Inbreeding values

The inbreeding values distinguish between the inbreeding value of the queen and the inbreeding value
of the worker. The inbreeding value of the queen is based on the degree of inbreeding of the queen
herself, the ancestry of the mating drones does not count here. The inbreeding value of the workers,
on the other hand, results from the relationship of the queen to the mating drones. This value counts
for the workers and also for the young queens that are bred in this colony. The negative effects typically
described as inbreeding problems (e.g. brood with holes) depend on the inbreeding value of the workers.

4.2.2 Breeding values

The breeding values refer to the individual traits that are collected. The varroa index is a summary of
the results of the pin test and the various varroa measurements.
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4.2.3 Total breeding value

The total breeding value results from the individual breeding values in combination with the weighting,
which is also indicated in the table header. The weighting is individually adjustable, i.e. each breeder
can compile his own total breeding value when looking through breeding values.

The weighting values can be set in the input masks and refer to the percentage shares in the total
breeding value. The total breeding value is therefore used for your own orientation and can be changed.

4.3 Pedigree browser

A specific queen is described in the pedigree browser.

First, the most important information is shown in a compact table: Breeder and examiner (if not the
breeder himself) and the licensing.

Below this are a number of references. First of all, there are contact possibilities to the breeder and
the examiner1.

1Both contact options are given here because BeeBreed does not store the information as to which of the two is the owner of
the queen, and this is not handled uniformly.
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After that there are links to functions that can also be reached directly via the menu “Breeding Val-
ues”: the breeding value display of the siblings, half-siblings and the test apiary as well as the various
breeding planning functions. The advantage of using these links is that the queen displayed in the
pedigree browser is directly included in the function and does not have to be entered manually via the
studbook number.

If the user is logged in and has the appropriate rights, he can go directly to the input mask of the data
set. There he can view the concrete performance data.

Next is the Ancestry section in the system typical of beekeeping. The ancestors are also clickable,
and redirect to the pedigree browser of the corresponding colony.

Below this are the inbreeding coefficients and breeding values, together with safety and weighting
factors.
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The following is a list of descendants. Each by code is clickable and redirects to the pedigree browser
of the corresponding queen.

It is also possible to go directly from the breeding values menu to the pedigree browser, the corre-
sponding menu item is called: “Pedigree scheme, inbreeding coefficient, breeding values of a particular
queen”. This takes you to a selection screen for the colony:

This mask can also be reached by the link “to the selection form” in the family tree browser.

4.4 Breeding results for sibling groups

A full sibling group is characterised by the common mother colony (2a) and father colony (4a). In this
function the corresponding colonies can be entered.
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If only the fields of 2a are entered, the maternal half siblings are displayed. If, on the other hand, the
fields of 4a are entered but the fields of 2a are left open, the paternal half-siblings are entered. As a
result, a list of the corresponding siblings is displayed:

In this list (as in the other breeding value lists) the average and the standard deviation (scatter) of the
breeding values are displayed. In this function it is used to determine the sibling group average.

4.5 Breeding values of a particular test rig

Under this menu item, after selecting the breeder’s identification, the apiary number and the test year,
the list of all breeding values of the test apiary is displayed.
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However, the function can also be used to obtain the list of test queens of all the breeder’s apiaries -
by leaving the “Test Apiary” field open.

It can also be used to display all test queens of a breeder, here the test year must also be left open.
The function can also be accessed directly from the pedigree browser or from a list of breeding

values.

4.6 Breeding planning

Above it was described how individual queens can be filtered out of the list of all registered queens ac-
cording to certain criteria. Once candidates for further breeding have been selected, BeeBreed enables
even further analysis: the inbreeding calculation and the breeding value prediction, which can be found
under

Breeding values → Individual breeding planning2

can be found. There you will find a mask where a mother (2a) and the queen to be mated (complete)
must be entered. In principle, this analysis can be carried out for any two queens, although the typical
application is to find a suitable mating for an already selected queen. Via the link “Occupation of mating
stations” you can find mating stations, which you can further limit in the following window with year and
national association (LV).

After clicking on the button “Search” the expected breeding values and the inbreeding value are
displayed. Regarding the inbreeding calculation it has to be said that it can only be as accurate as
the pedigrees provided, in case of gaps in the pedigree, e.g. unknown paternal descent, it will be
underestimated.

The expected breeding value results from the combination of the breeding values of dam and mating.
If you want to mate a queen in a mating station, but have not yet selected a specific one, the menu

item

Breeding values → Breeding planning for mating station

valuable help. Here is an overview of the expected breeding value of the new queen, which includes
the existing 2a and the 4a kept in the corresponding mating stations. However, this table does not show
the inbreeding value - but this can be easily determined via the link “Details”. You get the same result
page as the direct entry of the two queens.

Some breeders provide the list of available pedigrees in BeeBreed. These can be included in the
breeding planning:

Breeding values → Breeding planning for inseminators,

which works analogously to the breeding planning of mating stations.
2Here and in the following, sections indented in this way list names of menu options and linked identifiers (underlined) that lead

to the function mentioned.
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4.6.1 Individual breeding planning

This variant allows full flexibility and is intended for the breeder who inseminates artificially himself or
commissions an inseminator to inseminate with drones provided by himself.

The names of the mother colony (2a) and father colony (4a) are entered and search is clicked on.

The result is the breeding values and inbreeding values of planned offspring.

Breeding planning is only possible if these queens have been included in the last breeding value
estimation and the year of birth is not longer than 5 years ago.

4.6.2 Breeding planning for mating stations

This variant is intended for the breeder who wants to visit a mating station for mating. Only the code of
the 2a has to be entered and, if necessary, the year of birth has to be changed.

The result is the predicted breeding values, the inbreeding values of all mating stations.
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The prerequisite for this is that the association administrators have already entered the voucher site
information for this year.

4.6.3 Breeding planning for inseminators

This variant is intended for the breeder who wants to visit an insemination station or a breeder with drone
colonies in stock for mating. Only the code of the 2a has to be entered and, if necessary, the birth year
has to be changed.

The result is the predicted breeding values, the inbreeding values of all sire origins.



4 BREEDING VALUES 22

The prerequisite is that the offered origins of the samplers for this year have already been entered.

4.7 Ancestries

4.7.1 Allocation of the mating stations

This function displays the ancestry represented in the drone colonies in the mating station. If necessary,
the year can be changed. If the year field is deleted, all historical occupations of the document positions
can be determined.

Clicking on “next” takes you to the list of mating stations together with their origins.
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Click on a mating station code to access the mating station details.

4.7.2 Mating station details

First of all, you receive compact information on the collection centre, as provided by the national as-
sociation. This is mainly the head of the mating station, the opening period of the mating station, the
pedigree (4a) and some more.

The list of daughter colonies of 4a is shown. The exact list of the drone colonies set up at the mating
station, should they have their own studbook numbers, is currently still being compiled. If queens with a
D-approval appear there, they are probably drone colonies from this mating station. Performance-tested
daughters of the 4a give an indication of the quality of the genetics of the mating station.

After that is the list of breeding queens mated at the mating station.
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Registered breeders will additionally receive a summary evaluation of trait examinations of colonies
concerning the mating station. Four categories are examined, the most important category being the
drones of the daughter colonies of 4a. However, findings from queens mated at the mating station also
provide indications of the purity of the mating station, whereby of course negative findings cannot nec-
essarily be attributed to the mating station, which is why a relevance is given for each of the categories.

4.7.3 Drone lineages of the inseminators

This function displays the offered origins of the samplers. If necessary, the birth year can be changed.
If the field birth year is deleted, all historical origins of the inseminators can be determined.
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Clicking on “next” takes you to the list of mating stations together with their origins.

5 Breeding and performance data

For the following sections we assume that you as a breeder have registered colonies on your apiary and
check their performance.

5.1 Breeder accounts

The area not accessible to the public: Breeding and performance data” requires registration. The breed-
ing administrator of the national association is responsible for the user accounts of the breeders and
has an input mask in BeeBreed for this purpose. The name of the user account consists of the country
code, a number for the national association and the breeder number, plus a password. We recommend
that the administrator is informed of the password verbally beforehand.



5 BREEDING AND PERFORMANCE DATA 26

If the umpire has registered you as a user, you can log in with the country code, the association
number and your breeder number.

The login window appears the first time you click on a menu item that is not publicly accessible, such
as “Breeding & Performance Data” or “Administrative Functions”.

5.2 Data sets and performance tests

The basic element of breeding data maintenance in BeeBreed, hereinafter referred to as the data set,
includes the pedigree, examiner, performance test, Körklasse and other information about a queen.

Exactly one data set belongs to a queen, identified by the queen code. This also means that a double
performance test is not possible.

Each record has an “owner”, normally the examiner of the queen. Only the owner and the admin-
istrator of the owner’s association have the right to change the record. Anyone who enters a new data
set is initially the owner of the data set. Should the colony be performance tested, the examiner must
be the owner of the record at the end. This is very important, because the test apiary is determined on
the basis of the owner. In the case of colonies that have not been tested, this is less important - the last
owner of the queen or the breeder.

In many cases the inspector enters the record, a change of ownership is not necessary. However, the
breeder can also enter the record. If he hands over the record to an examiner for external examination,
he must “transfer” the record, i.e. transfer the right of ownership.

5.2.1 For which queens should data sets be created?

A record must be entered for each performance-tested queen, at the latest after completion of the
performance tests. Untested queens that have descendants within the breeding population should also
be entered as records. This is especially important if these queens also have ancestors within the
breeding population - creating the record closes a pedigree gap!

Data records should also be created for drone colonies for mating stations and insemination stations,
especially if trait examinations have been made. The studbook numbers of the drone colonies can be
stored in the information on the collection centres.

In addition, a data record can be created for each queen intended for a performance test, even
already by the breeder of the queen.

For a queen intended for sale as a commercial queen, the creation of a record is unnecessary: the
breeding card available in BeeBreed serves this purpose much better. If, contrary to expectations, this
queen should be tested for breeding after all, the owner can still enter the record.

The creation of a hypothetical queen for the prediction of inbreeding and breeding values is unnec-
essary, the breeding planning function performs this function just as well.

5.2.2 Early entry of parentage

A data record can be created at the beginning of the season for each colony that is intended for perfor-
mance testing. Should this colony be tested by another breeder, it can easily be transferred as a data
record.

Many inspectors initially keep only a handwritten hive record card and enter everything in one oper-
ation at the end of the season. This procedure is fine, but there is a risk that colonies that have perished
or been given away during the year will be forgotten. For the breeding value estimation it is of great im-
portance that the less good colonies are also included in the performance test, because they represent
the comparison to the genetically good colonies.
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5.2.3 Recommended timing

Spring Year 1 Entering the parentage

Autumn Year 1 Input of the performance test results

Autumn Year 1 Conclusion with “performance test completed”, 20 December at the latest.

Winter Year 1 Release by administrator, 10 January at the latest

12 February Year 2 Queen gets breeding values

Spring Year 2 Follow-up on whereabouts and, if necessary, winter hardiness

Spring Year 2 Commission feature investigation

Spring Year 2 Request licensing

Spring Year 2 Licensing confirmed by umpire, if applicable

5.2.4 Editing and viewing rights

In the status “In process”, the examiner and the administrator responsible for the examining association
have full processing rights.

Once the inspector has released the data set, the inspector loses the right to write the pedigree and
the results of the performance test, because the release is the official confirmation of the performance
test and the pedigree. However, the inspector can still enter data that may take place outside the actual
performance test, such as winter hardiness, the results of the brood tests and the results of the vitality
test. In addition, the reason for delivery, date of delivery and comment can be changed at any time.

The entry “breed-typical” should not be made by the breeder himself in the D.I.B. and ACA, it is
automatically set by the module of the trait examinations.

The breeder can select a class as long as the responsible umpire has not confirmed the approval. If
it is confirmed, the field is blocked.

The administrator of the examiner’s association has full editing rights at all times.
Auxiliary administrators can edit and release records, but cannot audit them.
The breeder (queen code) has the right to inspect the data record if he does not check it himself.

The administrator of the breeder’s association also has this right of inspection.

5.3 Data entry

The first point is for entering new data records. First, the year of the queens to be entered is requested.

Clicking on Next will take you to a list of all the queens entered so far.
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The most important button here is the “new” button, which is used to create a new data set. This
takes you to the

5.4 Data set input mask

The input mask is the core of data entry in BeeBreed.
First of all, it is important to know that the entry must be completed with Save. The data record is not

saved until the entry has been completed without errors. If the input mask is left, with “back” or closing
the browser window, then the entries are discarded.

5.4.1 Ancestry

The upper area of the input mask is dedicated to the lineage. The queen of the colony to be tested is
designated 1a. The mother queen is 2a. When mating in an ordinary mating station, 4a is entered there,
the mother of the drone colonies, so to speak the grandmother of the drones used for mating. If you



5 BREEDING AND PERFORMANCE DATA 29

have entered the mating station, you can also leave the field for 4a open. It will then be entered after
“Check + Save” as a warning so that you have the opportunity to check it again.

The code of each queen consists of the country code and 4 numbers: the (country) association, the
breeder number, the studbook number and the year of birth.

For 1a, the lineage and the generation sequence can also be entered. It has no significance for the
breeding value estimation, because the lineage is taken into account by the pedigree of the queens.
However, it is still indicated here, because it is an indication of the regional adaptation. Similarly, the
date of hatching and the queen’s mark have no direct significance for the breeding values, but they will
be listed on the later breeding license.

The type of mating is of great importance. Three basic types are distinguished: artificial insemination,
mating stations and open mating. In artificial insemination there is full flexibility in the choice of drone
semen, and in some inseminators have no direct association in BeeBreed. Therefore, the breeder is
responsible for the correct registration of the parentage. Artificial insemination is marked by mating type
1. The mating station is a facility of the association, the umpire is responsible for the correct entry of
the parentage in the mating station data. The breeder only has to select the correct mating station by
indicating the mating station code. The different types of mating stations are marked by mating type 2,
3, 4 and 6. Open mating means not checking the mating, and is marked by mating type 5.

The mating station mating types are:

2 Island breeding sites are line breeding sites with a very secure mating due to the island location.

3 Line hive represents the standard hive where descent from the recorded 4a is ensured by maintain-
ing a safe distance from other colonies.

4 In the case of breed colonies, it is only ensured that no colonies of other breeds are set up in the
vicinity, i.e. that no breed hybrids can arise. The established drone colonies represent a basic
stock of the drone cloud, but since they mix with other drones, the paternal descent is not taken
into account in the breeding value estimation and is also no longer recorded in the stud books and
breeding licences.

6 On the tolerance hive with several 4a there are drone colonies of known but different parentage.
The drone colonies are not treated against Varroa, so Varroa-resistant colonies make up a larger
proportion of the drone cloud.

In case of artificial insemination, the inseminator code, consisting of the country code, the number
for the country association and the inseminator number, is entered. In case of mating station, the
corresponding code of the mating station shall be entered. If the mating station is registered, the 4a
does not have to be entered, it is automatically assigned.

The mating stations already listed can be accessed via the link next to it.
The fields “Number of drones” and “Number of drone colonies” should only be filled in during insem-

ination and may remain empty if the information is not known exactly.

There is the possibility to enter several 4a (or 1b), which is only useful for special types of artificial
insemination. In the case of the tolerance insemination with several 4a, the entry in the insemination
database is sufficient, the entry is not necessary here.

The selection field of 4a/1b insemination must only be selected for artificial insemination. If drones
are taken directly from tested colonies, registration as 1b mating can be considered. The entry of drone
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colonies as 1b colonies, which have only been registered for drone testing, is unnecessary - 4a should
be entered here.

If the performance check has not yet been carried out, the following can be skipped and the button
“check + save” can be clicked directly. There are 2 possibilities. If no objections are found, the data
record is saved and you remain in the input mask to enter the next queen. The association and the
breeder number remain pre-filled, the remaining fields are empty again. If there are warnings or errors,
however, the data record is not saved at first and a corresponding message is displayed at the top. The
difference between warnings and errors is that a record with warnings can still be correct, and the button
“Save despite warnings” can be used to force the record to be saved despite these warnings. If there is
an error, it is impossible to save the record. There are reasons why this data set does not make sense
in this way.

5.4.2 Performance test

When entering the performance test, it is important to enter the apiary number correctly. If all the
colonies are on one apiary, enter 1 here, but if they are distributed over several apiaries, number the
apiaries. Each year a new numbering can be created, it is also not necessary that the same number is
assigned for the same location in another year.

The entry relevant for the breeding value estimation for the honey yield is “Sum (kg)”, i.e. the total
honey yield. The indication of the partial yields and the estimated stocks can provide additional infor-
mation in comparison with other colonies of the apiary, it appears in the studbook print and breeding
licence.

The traits assessed under “Traits” range on a scale of 1 (worst) to 4 (best), with the exception of
winter hardiness, which has an additional score of 0 (does not survive the winter).

5.4.3 BeeBreed hive record card

Clicking on “Hive records” takes you to an electronic record card on which the results of individual
inspections can be entered.
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These entries have (except for Varroa infestation measurements) no direct significance for the breed-
ing value estimation, the total yield or the total score is still included in the breeding value estimation.
The entries are voluntary for the breeder, but offer some potential advantages:

• the breeder has an electronic hive record card for his own record keeping

• the breeder can have the data summarised into an overall evaluation

• the umpire can inspect the hive record card and consult with the breeder if necessary

If the hive record card has been filled in, the data set status is set to “Performance check done”,
and the performance data in the main screen remain empty, the data from the hive record card will be
summarised and entered in the main screen when “Checking” or “Checking + Saving”:

• Honey yields are added. However, if partial yields or stock have been specified in the main screen,
the data from the hive record card are ignored.

• The average of the gentleness ratings is entered.

• The average of the honeycomb seat scores is entered.

• Of the swarm drive scores, the worst score is entered.

• The average of the strength ratings is entered.

• The average of the spring development assessments is entered.

• The average of the pin test results is entered.

• The average of various pintest waiting times is entered.

However, if the examiner has made an overall assessment, the cane card measurements are not
taken into account. The background here is that an informed overall assessment is of higher value than
a simple averaging. If the examiner wishes to redo the summary, it is sufficient to empty the field in the
main screen.
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5.4.4 SmartBees hive record card

The SmartBees hive record card refers to the performance testing protocol developed in the European
SmartBEES project, which collects some additional information:

• Instead of evaluating colony strength, spring development and winter hardiness as assessment
censors, the number of occupied honeycomb aisles, the number of brood combs and their brood
density are recorded for individual inspections. This is therefore a simplified Liebefeld estimation
method, which only involves an approximate estimate of the number of bees. Of course, it is
important here that all test colonies of an apiary are evaluated with the same hive dimensions.

• If the censoring for the total evaluation is left open in the data set, a conversion is carried out
within the breeding value estimation. This conversion is much more complicated and can also (in
contrast to the averaging for gentleness) not be done directly online, i.e. it does not appear in the
main mask of the data set.

• Evaluation of defensive ability against the Oriental (Vespa orientalis) and Asian hornet (Vespa
velutina), from 1 (helplessly at the mercy) to 4 (effective behaviour). Includes fly-out inhibition and
formation of the defensive ball.

• Queen status: 0 - no queen and no brood; 1 - pins seen; 2 - maggots seen; 3 - capped brood; 4 -
queen seen but no brood; 5 - queen and brood seen.



5 BREEDING AND PERFORMANCE DATA 33

5.4.5 Diseases/resistance

The data of the Varroa mite infestation, which is usually carried out in spring at the time of the salvia
flowering, is to be entered in the fields highlighted in yellow. The number of mites is entered here and
the number of days the collection device (nappy) was used in the hive.

The green highlighted fields under “Infestation measurement” are used to enter the mite infestation
of a bee sample, whereby the date or calendar week, the number of mites found and the weight of the
bee sample must be entered here.

Click on “more measurements” to access the option to enter several measurements per year.

The date field offers the possibility to enter either the calendar week or the exact date. The year can
be omitted, in which case the test year applies.

In the “pin test”, a certain number of brood cells (e.g. 50) are pricked and the pupae killed. After a
waiting period, the opened cells are counted. The waiting time can vary according to local conditions, it
is only important that all test colonies on an apiary have the same waiting time. The number of opened
cells is divided by the number of pricked cells and given as a percentage, i.e. multiplied by 100. If there
are several measurements per year, the average of all measurements should be given here. The pupae
can be killed with a cold treatment instead of a pin - the values are also entered under “Pin test”.

In the diseases, the corresponding diseases can be selected by clicking as soon as the first signs of
disease appear. Multiple selection is also possible. It is important that the field “none” is clicked if no
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diseases were found but the colony was checked for diseases. Leaving all fields open means that no
disease check was carried out or was possible.

5.4.6 Breed characteristics and licensing

After the annual breeding value estimation has been carried out, and a queen from one’s own colony
meets sufficiently high breeding values, low inbreeding and other conditions that make it a suitable
animal for further breeding, it can be proposed for licensing. See the section on “Applying for licensing”
below.

A condition for licensing in Carnica and Mellifera pure breeding is the trait test, which is entered at
this point.

Therefore, licensing should not be applied for at the time of entering the performance test, but only
after reviewing the breeding values!

5.4.7 Levy/Loss

The subsequent sections “Breed Characteristics” and “Shedding/Loss” will be filled in later, and are dealt
with here below.

5.4.8 Record status

A newly created data set is initially “in process”. As long as it remains in this status it is not considered
for the breeding value estimation, it is not an official part of the breeding population.

When the breeder has finished processing the record, he chooses one of the other options, depend-
ing on whether the performance test was completed, cancelled, or not carried out at all. By choosing
one of these options, the breeder gives the record to the responsibility of the association. The umpire
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now has the task of checking the plausibility of the pedigree and the data. If this is the case, the data
set is released, i.e. the queen in question now officially belongs to the breeding population and will be
entered in the next breeding value estimate.

In some cases it makes sense to assign a studbook number to untested queens and to enter them
in BeeBreed. These are, on the one hand, entries of drone colonies for which a trait test is carried out.
On the other hand, the entry can complete pedigree gaps. If a queen has been bred from registered
queens and is used for further breeding, it is important to enter it without its own performance test
(which occasionally happens by mistake when passing on breeding material). It is important that the
record status in these cases is set to “without performance test”.

5.4.9 Transfer data for performance testing

In these fields, the breeder can be named who is to become the owner of the record, i.e. mostly the
transfer of the record from the examiner to the breeder. After saving, the transfer request is marked.
Only when the recipient accepts this wish, the data set is fully transferred.

5.4.10 Check and save

The data entry is completed with “Check + Save”. If warnings occur but no errors, the warnings are
displayed in the input mask, the data record is not yet saved at this point. An additional button “Save
despite warnings” appears and the data is saved.

There can be many circumstances that result in a data set that is “out of the norm”. This does not
mean that the data set is “wrong”. It is only a hint to check the record again. If the check shows that it is
meant to be and is correct, the record should still be saved. Under no circumstances should the data be
falsified, just to avoid warnings!

However, if errors occur, it is not possible to save the data set, and normally it does not make sense
to do so because the error is too serious. The error message can be found directly at the place of the
incorrect entry. For example, the fields of 1a must always be filled in:

The field “Check” checks the data set without leaving the input mask and writing data.
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5.4.11 Next Sibling Queen when using “New”

After the successful saving of the data record, one reaches the data entry of the next sibling queen. This
means that the pedigree is kept the same, the studbook number is incremented by 1.

However, this only happens when creating a new data set, i.e. when you have entered the input
mask via “Data entry” and “New”.

5.4.12 Apply for licensing

The approval is applied for by selecting the approval class in the queen’s entry mask. In the section
“Breed Characteristics” you will find the selection bar “Körung”, where you can select the requested
class. The grading classes refer to the current regulations of the D.I.B., but are similarly valid in other
countries. The classes are:

A the ordinary licensing, which is permissible if all conventional breeding values (for honey yield, gen-
tleness, comb fit, swarm inertia) are above 100, i.e. above average.

Av the ordinary licensing, if in addition the pre-root tolerance traits have been measured and their
breeding value is above average

B For this class, the performance index, which consists of equal parts of the breeding values honey
yield, gentleness, comb fit, swarm drive, must be above 100, i.e. this class is selected for queens
in which individual breeding values are outstanding, but others are below average.

D the grain class for drone colonies, which essentially requires a trait examination of the drones.

P the inspection class, if the conditions of the other inspection classes are not fulfilled, but special
characteristics of the colony nevertheless make it a candidate for further breeding

J the class for countries to which the special subdivision of the D.I.B. does not apply.

With a subsequent click on the button “check + save”, the approval is applied for and immediately
appears in a list which can be called up by the umpire.

The field “confirmed” is greyed out because this confirmation has to be done by the umpire. If he has
confirmed the inspection, a greyed out tick will appear in this case.

In German Carnica pure breeding, it is required for licensing that samples of workers and drones are
tested for breed purity. In concrete terms, this means that the breeder collects the corresponding bees
and sends them to one of the trait testing centres.

The trait examination centres have a separate area in BeeBreed, whose final result, the trait exami-
nation result, also appears in the record mask as soon as it is created.

In the Swiss Mellifera breeding genomic analyses for breed unity are carried out, the examination
numbers of which can be entered here.

For the final classification of whether the worker bees and drones are typical for the breed, the
selection fields above are provided.

5.4.13 Posting the whereabouts

The transparency of the breeding process should not only refer to the one year of the performance test.
To ensure that it remains comprehensible what has happened to a colony, this should be entered under
“Delivery/Loss”.

5.5 Data access

If you want to edit existing data records, you can use the data view function.
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Here are short summaries of all own data records of the current year, including performance and trait
data. If older birth years are to be edited, this birth year (or the test year) is changed and by clicking on
“update” the corresponding queen list appears. Clicking on the queen code takes you back to the input
mask for the data record.

You can also use the function “Data entry” described above. Here the pencil symbol must be clicked
to edit the data set.

5.6 Performance data overview

This provides an overview of the number of records and performance data for a given test year.

5.7 Print studbook

There is the possibility to read out test data in summarised form with the function “Print studbook and
test report” from BeeBreed. First of all, it is used to create the stud books and test reports that have
been established in breeding for decades, but it is much more flexible than the name initially suggests.

Performance data is not public. This function always outputs only the data to which the user has
access. In the case of an ordinary breeder, this is his own inspection data and the results of the external
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inspection of his breeding queens. In the case of an umpire, this is the entire inspection data of the
national association, plus all external inspection data of breeding queens from the national association.

If only a printout is desired, then the option “PDF” is the correct one. With the CSV option, on the
other hand, the data is output in tabular form. The CSV file can be read in with Excel, but can also
be processed with many other programmes. Sophisticated users can use this function to read out all
performance data available in BeeBreed to which access is permitted. It should be noted that in the PDF
output a selection of fields is made so that the print output still works, whereas in the CSV output the
data is complete.

Usually stud books and test reports refer to a certain year of birth, which is to be entered in “Year of
birth:”. If more than one year of birth is desired, the first desired year of birth is entered here and the
last desired year of birth is entered in the field “until year of birth: (optional)”. In this way, all data of the
national association can potentially be retrieved.

In the print function section all available queens are recorded under “Test report (all tested queens)”,
with “Stud book (only own queens)” the test data are hidden which one has carried out oneself in external
testing.

Under “Release:” a filter can be set after setting the switch “Performance test done:”.
Furthermore, the sorting order can be set. When selecting “Queen”, the order is related to the

breeder of the queen, whereas with “Apiary, Breeder, Queen” it is related to the inspector.
After clicking on “continue”, the PDF or CSV document is generated and sent to the browser.
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Occasionally, problems occur with the display of PDF documents if the automatic display of PDF
documents is set, but the connection to Acrobat Reader is not configured correctly. It is recommended
to configure the browser to ask before displaying the document and it is saved.

The studbook as PDF document is designed for A3 printout in landscape format, but printout in A4
format is also possible.

The CSV format is designed for editing with Excel or another spreadsheet programme.
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5.8 Morphological investigation

If you have sent bee samples to the BeeBreed associated morphological investigators, the result reports
can be viewed under this menu item. First, the year can be selected (otherwise all results are displayed).

By clicking on “next”, the findings are summarised in a table.

Click on the PDF symbol to download the document.

The morphological investigation sheet summarises the results of the examination and is part of the
licensing in Carnica breeding.
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5.9 Performance data import

The service data import is an alternative to entering the services via the input mask. It is intended for
users with good computer skills who enter their service data in a local database. There is separate
documentation of the import format in the info section.

The prepared file is selected in the browser. Clicking on “continue” imports the data, whereby an
extensive warning and error list is output. Check this list thoroughly and pay particular attention to
whether the import of a data set was successful or refused. A repeated import of the revised file is
conceptually provided for - newly imported data overwrite previous data of the same studbook number.

5.10 Control of own colonies that are externally tested

Normally, the examiner has full responsibility for a record. In the case of third-party testing, the original
breeder is not involved. However, he still has a right to inspect the data, which is possible via this
function.
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After clicking on “next”, your own externally inspected queens are displayed, but only if they have
been approved by the inspector’s association.

5.11 Printing of breeding licenses and breeding applications

This menu item enables the printing of breeding licences. A Körantrag is a similar document of a
queen whose Körung has not yet been confirmed by the Landesverband. The application for approval
is described above. First of all, the list of breeding licences can be restricted to a specific year.

After clicking on “next”, the available breeding licences and applications are summarised in a table,
subdivided according to breeding queens and drone colonies (D-licensing).

After clicking on the printer symbol, the breeding license or application will be downloaded as a PDF.
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5.12 Printing of breeding cards

This menu item enables the printing of breeding cards that can be enclosed with queens sold or passed
on.

A studbook number must be assigned under the own breeder’s identification, the code of the mother
and the mating, as well as either the code of the mating station or the inseminator must be entered.

After clicking on “print” the printer symbol, the breeding card will be downloaded as a PDF document.
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The breeding card looks like this:

5.13 Genomic breeding values

Each breeder can view the genomic breeding values of his queens from which genotyping has already
been carried out. They are stored in the function “Genomic breeding values”.
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All gene profiles for which the breeder has a right of inspection are shown. The list displayed can be
filtered for a test year or year of birth, similar to the function “View data”.

Each line contains the following information:

• consecutive number

• PDF print of a document containing the genomic breeding values and inbreeding values in the
context of the classical breeding values. The frame is formed by the master data and the pedigrees
of the queen

• Queen code which, when clicked, redirects to the pedigree brwoser.

• Genomic breeding values of the 4 classical traits, the Varroa index and the total breeding value,
which cannot be adjusted in the weights here.
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• Click on the DNA symbol to show further details of the genome profile. In this overview, master
data, information on the samples, the laboratory information on the genotyping, and the detailed
genomic breeding values are shown.

• Pencil symbol for editing the data set

5.14 Genotyping applications

Genotyping is handled by the LIB, with the sample takers sending the samples directly to the laboratory
(IFN Schönow). Samples can only be processed if they are sent together with a request for genotyping
on which a barcode is printed that allows direct reading into the laboratory’s software. Consignments to
the laboratory without a corresponding application cannot be processed and will be discarded.

Genotyping will only be activated by associations and breeders who have concluded an agreement
with the LIB. The rule will be that an association orders a certain number of genotypings that serve
a specific purpose. Individual genotypings of single queens of a breeder with their own accounting is
currently not foreseen, as a genotyping only makes sense in the context of other genotypings. However,
individual users for whom a larger number of genotypings are carried out (e.g. voucher centre operators)
may receive individual invoicing.

The content of the agreement on genotyping is that the LIB will issue a collective invoice to the in-
voicee of the genotypings, which refer to all genotypings made under his responsibility. The responsible
breeding administrator can allow breeders in his area of responsibility to apply for genotypings indepen-
dently in the user administration. These must then be approved individually. Those entitled to genotyping
may send in the samples themselves or nominate a breeder to send in the samples.

In terms of gene applications, these are the following roles, which are differentiated by unlocked
websites and functions in BeeBreed.
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Breeding administrator as account holder Breeders’ representatives can activate breeders to apply
for genotyping within the framework of the user administration, whereby this allocation also de-
termines the invoicing. Breeders’ representatives may designate queens of the association for
genotyping and determine the sender of the sample.

Breeder on individual account can request genotyping and receive an individual invoice from the LIB

Breeder with accounting by the association can apply for genotyping, but this can be approved indi-
vidually by the responsible umpire, and is then also paid for by the association

Sample submitter If another breeder is named as submitter when applying for genotyping, this breeder
can generate the application form.

5.14.1 BeeBreed administrator as account holder

A Breeding Administrator who is registered as an account holder in the LIB first has the possibility to
authorise breeders to submit genotyping requests. To do this, the user data must be edited in the
administration menu.

The selection of “Authorise as genotyping authorised person on my invoice” activates BeeBreed
functions for the genotyping functions for this breeder. At the same time, the association’s invoice data
is noted in the user data. This has the effect that the LIB invoice for all genotypings of this breeder goes
to the breeding administrator of the association who made this change.

The Breeding Administrator has 2 additional functions in the menu “Breeding and Performance Data”
concerning gene applications. The

The function “Genotyping applications” allows you to create, edit, delete and print genotyping appli-
cations in your own name. The exact procedure is described below. The “Approval of genotyping” only
concerns breeders who have been allowed to apply for genotyping. With this function, in case these
breeders have actually requested genotyping, they are released, i.e. confirmed.

First of all, you can filter by year and whether you want to show all applications, only those that have
not been released or only those that have already been released.
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The sampling can be selected individually via the click box or in the block (click box in the title bar)
and confirmed by clicking on “Set release”. Conversely, the release can also be cancelled. The gene
application can be viewed by clicking on the pencil symbol. The effect of the release for the breeder is
described below.

5.14.2 Breeder on individual account

Breeders who have been activated for this by LIB or by the Breeding Administrator have the menu option
Genotyping applications in the menu “Breeding & Performance data”.

It is used for selecting queens for sampling, processing details for applications, deleting applications
and finally printing the accompanying letters.
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First of all, filters for the selection of eligible queens can be found here: the year of testing or the birth
year, which can be switched off via “all years”. The list can be restricted to certain breeders, whereby
only queens that one has tested oneself are shown here.

After that, the selection is made whether all queens, only queens with an already submitted geno-
typing request (for editing and deleting gene requests) or only queens without a genotyping request (for
new breed submission). The button “update” is used to activate the filters.

Each sample to be genotyped must exist as a data record in the BeeBreed studbook. If you find that
this record does not yet exist, there is a button here to create a new record to simplify matters.

Below this is a note on how many queens remain after filtering. The following selection “Type of
sample” refers to the quick application for several genotypings in the block. However, some information
that is requested in the complete application (such as the number of individuals) is omitted. The button
“Apply for genotyping” below converts the samples selected in the table below into gene applications.
Gene applications can be cancelled en bloc in the same way.

Genotyping can also be done individually by clicking on the “new document” icon in the table below.

The table of genotpyisation applications contains the following information or references:

• consecutive number

• Selection box for the quick application

• Direct link to submit or edit the request

• Code of the queen and reference to the gene profile

• Sample number

• Code of the test bench

• Print option of the application form

• Status of the sample. A genotyping request where the sample is already registered in the labora-
tory or has already been processed into a gene profile can no longer be changed.

• Marking of the release by the invoice recipient (FG)

• Possibility of deleting the application

• Identification of the invoice recipient (breeder code)

The creation as well as the editing of genotyping masks leads to the function
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5.14.3 Process request for genomic examination

Since sampling could be repeated in the event of a failed sampling, each sample also bears an additional
consecutive sample number, but normally this is 1. Then the type of sample is indicated. So far, only
drone maggots, workers and queens have been established in the process chain with the laboratory. As
a rule, young drone maggots should be genotyped, reliable results can be expected here and the queen
is not killed.

Workers can also be processed, but a separate studbook number must be assigned for each individ-
ual worker. Whole queens can also be genotyped, whereby they are killed, i.e. this only makes sense
for discarded queens. The other options are currently greyed out and cannot be accessed.

The number of individuals refers to the number of drone larvae that together represent the queen
genotype. Currently, there is only the process chain with IFN Schönow, Aros refers to the cooperation
lab of the predecessor project, but their data is also available in BeeBreed. The submission date and
the comment field complete the information.

The selection option Sender allows you to name a breeder in your own name who will send the sam-
ple. If the breeder number is selected and entered, the breeder will receive a printout of the application
form, which is described below.

When entering the sender’s address, only the address is entered in the application form, no changed
BeeBreed functions result. In any case, the sender’s address refers to the zootechnical role of “sampler”,
by his signature the sampler confirms the proper sampling and represents the association paying the
invoice. In the application form, the LIB is referred to as the invoicee because the laboratory invoices the
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LIB for the laboratory costs, which has nothing to do with the LIB invoicing the breeders’ associations
and breeders.

The application is completed with saving.

5.14.4 Breeder with accounting by the association

As already mentioned, these breeders can apply for genotyping, but they have to wait for the approval
of the breeding administrator receiving the invoice before they can print out the application form.

shows the state before the release, after the release it looks like this:

The printer icon has appeared next to the share tick.

5.14.5 Sample submitter

As mentioned, an application for genotyping can also name a breeder who will send the sample, even if
he cannot apply for genotyping himself. If such applications are available for a breeder, the menu item
“Genotyping applications” can be found under “Breeding & performance data”, which leads to a list of
printable applications.

5.14.6 Genotyping request

The genotyping application of a genetic sample looks like this:
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The sender of the sample please sign. Through the process of releasing the application, this signa-
ture is legitimised by the contractor.

For this purpose, the samples should be packed in boxes in which the samples are placed in a certain
order and allow the laboratory worker to work through one sample after the other.

Usually an Eppendorff tube is used, but other leak-proof containers can also be used. The lid should
be labelled with the item number, the side of the jar with either the full studbook number or the colony
number (designation for workers).

In order to combine samples into a collective application, the samples must first constitute a valid
individual application, i. e. with the approval of the invoicee, if applicable.

After selecting the menu application for collective applications

there is initially only an empty list of collective applications:
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Click on “new” to create a new collective application with the name “new” which will be named in the
next step.

Clicking on the collective request identifier takes you to the collective order editing function:

Here you can change the labelling of the collective order, which is also printed on the collective
application. It should correspond exactly to the labelling of the box in order to avoid confusion in the lab-
oratory. The size of the box can also be entered here. After the name and greetings have been entered,
the collective order should first be saved. The request to select queens for genotyping indicates that
valid applications are not yet available. As soon as these are available, the list of valid applications will
be shown here. If an expected application does not appear here, it may be due to a lack of approval from
the invoice recipient. These applications will be shown in this list until the sample has been processed
in the laboratory or until the application has been deleted again.

The application is added to the collective application by entering a position number.

After assigning the position number, do not forget to save it!
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The organisation of longer lists is done by sorting by clicking on the heading of position, queen and
colony number.

After completion of the box, the collective application can be downloaded and printed out as a PDF
via "Print collective order".

5.14.7 Collective requests for genotyping

If several samples from one breeder are to be genotyped, it becomes increasingly time-consuming to
attach a separate application form to each sample. To simplify this, BeeBreed provides one application
form for multiple samples.
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6 Info

In the info area there is further documentation that is freely accessible to all visitors of the website.

The main place to go if something is not as usual is the list of recent changes under “Innovations in
BeeBreed”.

An introductory text can be found under “General Information on Breeding Value Estimation”.

Note the information on planning test apiaries with the aim of improving the quality of breeding value
estimation.
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Further, constantly updated questions and answers about BeeBreed can be found in “FAQ - fre-
quently asked questions and answers”.

There are the D.I.B. and ACA body guidelines.

For the introduction of the country code, this list of associations with code numbers before/after was
created.

7 Administrative functions
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Breeders have the possibility to edit their own user data, but only if the responsible umpire has enabled
this. The background to this restriction is that BeeBreed, as mentioned above, is a service for the
associations, which decide on the input rights of the individual breeders themselves.

In the form, name, address and other personal information can be changed. Also note the options
below as to which of this personal information should be displayed publicly.

8 Contacts

Under Contacts you can find the list of all breeders, organised by associations.

After clicking on Contacts, the list of all Breeding Administrators of the associations can be found first.
By clicking on the person symbol, one then gets to the list of all (active) breeders of the association.

The letter symbol on the far right takes you to the contact request screen.



9 OTHER ELEMENTS OF THE WEBSITE 58

This contact request also works if the email address is not displayed publicly.

The information symbol leads to further details about the breeder.

9 Other elements of the website

9.1 Cookies

When you log in for the first time under your breeder ID, you will be asked to confirm the setting of a
cookie. This cookie cannot be rejected because it ensures that you can only access your own temporary
data during your login session. Other cookies, such as for so-called tracking, are not stored.

The cookie is stored for a long time so that a reconfirmation is only necessary if the cookies have
been deleted or you log on to another computer or browser.
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9.2 Header - above the page

9.2.1 BeeBreed logo

Click here to go directly to the start page, the page with the bees of the individual breeds.

9.3 Log out

Clicking on this button logs you out and gives you the opportunity to log in again. This is useful if you
have several user accounts. The logout function also deletes session information and is an option for
a clean start if there are unexplained problems in the BeeBreed website, which are possible due to
conflicting internal data or network problems.

9.3.1 Logo of the LIB

Click here to go to the Institute’s homepage.

9.4 Breadcrumbs - website hierarchy

The so-called breadcrumbs are found under the main menu and above the title. They contain direct links
to the higher-level pages in the website hierarchy.

9.5 Footer - below the page

9.5.1 Contact

Here you will find a contact option to the BeeBreed administrator at the Länderinstitut für Bienenkunde
Hohen Neuendorf e.V. (LIB), for quick access in case of problems.

9.5.2 Imprint

Here you will find information on the operator of the website, the Länderinstitut für Bienenkunde Hohen
Neuendorf e.V. (LIB).

9.5.3 Privacy policy

Here you can find the privacy policy of the Länderinstitut für Bienenkunde Hohen Neuendorf e.V. regard-
ing the BeeBreed service.

9.5.4 Accessibility

Here you can find the statement on digital accessibility.
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9.5.5 Restart page

This function deletes all session information and the cookie described below and is a way for a clean
start in case there are unexplained problems in the BeeBreed website, possible due to conflicting internal
data or network problems.


	Introduction
	Purpose of BeeBreed
	What is a breeding value?
	How are breeding values estimated?
	How are breeding values interpreted?
	How to breed with the help of breeding values?
	Performance testing
	Countries, associations, breeds, populations
	Identifiers in the bee pedigree
	Birth year and test year

	Overview of BeeBreed
	Who can become a BeeBreed breeder?
	Public and private data
	Breeds and populations
	Breeders' associations

	Home page and language selection
	Breeding values
	Searching for registered queens
	List of breeding values
	Inbreeding values
	Breeding values
	Total breeding value

	Pedigree browser
	Breeding results for sibling groups
	Breeding values of a particular test rig
	Breeding planning
	Individual breeding planning
	Breeding planning for mating stations
	Breeding planning for inseminators

	Ancestries
	Allocation of the mating stations
	Mating station details
	Drone lineages of the inseminators


	Breeding and performance data
	Breeder accounts
	Data sets and performance tests
	For which queens should data sets be created?
	Early entry of parentage
	Recommended timing
	Editing and viewing rights

	Data entry
	Data set input mask
	Ancestry
	Performance test
	BeeBreed hive record card
	SmartBees hive record card
	Diseases/resistance
	Breed characteristics and licensing
	Levy/Loss
	Record status
	Transfer data for performance testing
	Check and save
	Next Sibling Queen when using ``New''
	Apply for licensing
	Posting the whereabouts

	Data access
	Performance data overview
	Print studbook
	Morphological investigation
	Performance data import
	Control of own colonies that are externally tested
	Printing of breeding licenses and breeding applications
	Printing of breeding cards
	Genomic breeding values
	Genotyping applications
	BeeBreed administrator as account holder
	Breeder on individual account
	Process request for genomic examination
	Breeder with accounting by the association
	Sample submitter
	Genotyping request
	Collective requests for genotyping


	Info
	Administrative functions
	Contacts
	Other elements of the website
	Cookies
	Header - above the page
	BeeBreed logo

	Log out
	Logo of the LIB

	Breadcrumbs - website hierarchy
	Footer - below the page
	Contact
	Imprint
	Privacy policy
	Accessibility
	Restart page



