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Abstract. Honeybees can only live and work in a bee colony. There is normally only one
queen bee in a standard bee colony. It is the colony’s only fully matured female and the
mother of a young queen, drone, and worker bees. When a bee colony loses its queen bee
and is unable to reproduce a new one, it eventually dies. Timely change of queen bees every
2 years, as well as increasing and maintaining the strength of bee colonies are the main
zootechnical measures to maintain optimal life of bees and get the maximum amount of
products from them. The presence of the queen bee in the bee colony of honey bees fully
influences their flight activity in collecting bee pollen. In its absence, the harvesting of pollen
and its processing, as well as the extraction of wax and the construction of honeycombs,
the cultivation of brood, and the collection of nectar are significantly slowed down and then
completely stopped. With the appearance of the queen bee, all the functions of the colony
as a whole biological system are restored. Therefore, the quality of queens is a determining
factor in the viability and productivity of the bee colony. The aim of the study was to
compare the quality of reproductive function of queen bees of Apis mellifera sossimai and
Apis mellifera carpatica breeds under different methods of their obtaining and the impact
on the productivity of the bee colony. To carry out the experimental work in the apiary,
three control groups and two experimental groups were formed, with nine bee colonies in
each group. In the first group, the queen bees were artificially raised in the nursery, in the
second group — fistulous queen bees, and in the third - the swarm queen bees. The apiary is
located on a 50x50 meter plot of land. Hives are used to keep bee colonies. Bees are kept in
the apiary of the Ukrainian field breed. A pollinating honey area is available at the apiary. A
winter house, a mobile vehicle, and a suitable chamber for honey pumping are all available
at the apiary. Mustard is sown around the apiary every year. According to the study, big full-

38| ISSN 2706-8331 ANIMAL SCIENCE AND FOOD TECHNOLOGY Vol. 12, N4, 2021



AKicmb 60H0AUHUX MAMOK 30 Pi3HUX Crocobis ix oOMpPUMAHHSA

fledged queen bees are born in a healthy, physiologically complete bee colony. When the
strength of a bee colony was increased, the queen bees were born 30 mq lighter. If the bees
bring nectar and pollen during the raising process, the queen bees are born large, if without
the flow — small and with low economic qualities. Even with a weak supply of nectar (200-
300 g of nectar and pollen per day), a positive effect on the quality of hatched queens was
observed. Fistulous queen bees had higher egg production compared to swarm in the same

conditions of colony development.

Keywords: bees, queen bees, productivity, reproductive function

Introduction.

Honeybees can only live and work in
a bee colony. There is normally only one
queen bee in a standard bee colony. It is the
colony’s only fully matured female and the
mother of a young queen, drone, and work-
er bees. When a bee colony loses its queen
bee and is unable to reproduce a new one,
it eventually dies. The queen bees have a
sting, which they use during fights with
other queens and when laying eggs.

The queen bee is much larger than
a worker bee and longer than a drone
but not as thick as he is. Her wings are
longer than those of bees and drones.
The movements are slow, although if
necessary, she can run very fast. Day
and night, she searches for honeycombs
prepared by bees and lays eggs in them.
She is constantly surrounded by young
bees (retinue). They feed the queen bee
with milk they produce, lick it and re-
move or eat its excrement. The egg pro-
duction by queen bees depends on the
strength of the colony. In a strong col-
ony, the queen bee is larger, feeding is
better, so it produces more eggs.

The queen bee lays an egg in a hon-
eycomb, cleaned of dust, old cocoons,
and licked by young bees. She will not
lay an egg in a dirty cell.

In a strong colony, where bees rebuild
many cells, the queen bee can lay 2-3 thou-
sand eggs a day. In a weak colony less, about

1-2 thousand eggs. Sometimes a good
queen bee lays 23 eggs in a cell if there are
few clean cells. In this case, the bees leave
only one egg, destroying the excess.

Analysis of recent researches and
publications.

The presence of the queen bee in the
bee colony of honey bees fully influences
their flight activity in collecting bee pollen.
In its absence, the harvesting of pollen and
its processing, as well as the extraction of
wax and the construction of honeycombs,
the cultivation of brood, and the collection
of nectar are significantly slowed down
and then completely stopped. With the ad-
vent of the queen bee, all the functions of
the colony as a whole biological system are
restored (Nifio et al., 2012).

Timely change of queen bees ev-
ery 2 years, as well as increasing and
maintaining the strength of bee colonies
are the main zootechnical measures to
maintain optimal life of bees and get
the maximum amount of products from
them (Mishchenko et al., 2020).

Reducing the intensity of work or
their complete cessation in the absence
of the queen bee is an important biolog-
ical adaptive response of bee colonies,
which allows maintaining the strength
and ability of bees to grow large num-
bers of brood (Rangel et al., 2016;
Walsh et al., 2016).
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Regarding the age of the queen bee
and the harvesting activity of bees, the
survey shows that the age of the queen
bee and the activity of collecting bee
pollen are directly related: the younger
the age of the queen bee, the greater the
collecting activity, the more bee pollen
comes to colonies (Mishchenko et al.,
2020). The species composition and
weight of the pollen collected by bees
are influenced by many factors, pri-
marily the number and variety of plant
pollen in nature, the formation of which
depends less on climatic conditions than
nectar productivity of plants (Urcan et
al., 2017; Radev, 2018).

The first question that arises when
choosing queens concerns the optimal
timing of their use. Some believe that
queens in bee colonies should be replaced
every year, others suggest doing so for the
2nd or even 3rd year. However, it should
be borne in mind that depending on natu-
ral conditions, in particular, the duration of
the active period, as well as the strength of
the bee colony, the intensity of egg-laying
and breeding characteristics of queens, the
timing of their effective use will be differ-
ent. If the active period of life of the col-
ony and the oviposition of the queen bee
is short, the colony is weak and the queen
bee lays about 75-100 thousand eggs a
year, then its physiological age will come
later. On the contrary, during a long active
period in strong colonies, the queen bee
can lay 150-200 thousand eggs per sea-
son. In this case, the body of the queen bee
wears out faster and physiological old age
comes earlier (Mishchenko et al., 2020).

The aim of the study was to compare
the quality of reproductive function in
queen bees of Apis mellifera sossimai
and Apis mellifera carpatica breeds
with different methods of obtaining
them and the impact on the productivity
of the bee colony.

Materials and methods
of researches.

The apiary is located on a plot of
land measuring 50x50 meters. Beehives
with 20 frames are used to keep bee col-
onies. Bees are kept in the apiary of the
Ukrainian field breed. The apiary has a
honey-pollination direction. A winter
house, a mobile vehicle, and a suitable
chamber for honey pumping are all
available at the apiary. Mustard is sown
around the apiary every year.

To carry out experimental work in the
apiary, three control groups and two ex-
perimental groups were formed, with nine
bee colonies in each group (Table 1).

In the first group, the queen bees
were artificially raised in the nursery, in
the second group — fistulous queen bees,
and in the third — swarm queen bees.

1. The experimental design

Group Number of bee colonies
1 — control 9
2 — experimental 9
3 — experimental 9

Results of the research
and their discussion.

Egg-laying, or queen bee reproduc-
tion, begins in March. The activity of the
queen bee develops gradually. Initially,
she lays several hundred eggs a day. Af-
ter the overwintering of bees and their
flight, the number of laid eggs increases.
With the onset of warmth and natural
flow, egg-laying reaches a maximum. In
steppe areas, it is the end of June, in forest
areas — the beginning of June. In the sec-
ond half of summer, the work of the queen
bee gradually slows down and with the
onset of colds stops. If autumn is warm,
egg-laying lasts until October. Thus, the
queen bee rests only a few months a year.
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The queen bee cannot live long with-
out bees. Even under favorable tempera-
ture conditions and good feeding, she
lives no more than 2-5 days. In a wood-
en cage with 10 bees, she lives 15-20
days, sometimes a month. In a bee col-
ony, the queen bee lives up to 5-9 years,
more than drones and bees. In the first
two years, she lays the largest number of
eggs, then productivity decreases. With
age, she runs out of drone semen and lays
more and more unfertilized eggs, from
which drones are hatched, so it is imprac-
tical to keep the queen bee in industrial
apiaries for more than two years. Annu-
ally, it is necessary to change at least half,
and preferably 80-100% of all queens.

According to the method of ob-
taining, queen bees are divided into 4
groups. Bees that feed the queen bee
constantly lick it. After licking the queen
bee, the bee immediately begins to share
the licked queen bee’s substance (phero-
mones) with other bees. The queen bee’s
substance is secreted by the maxillary
glands. When the queen bee takes care
of itself, it spreads it all over the body. If
worker bees receive a sufficient amount
of royal jelly, they do not lay queen cells
on the eggs and larvae of worker bees.

The queen bee’s substance has also
been learned to be obtained artificially.
Bee colonies, in which queens were re-
moved but given the queen bee’s sub-
stance in the form of drops on paper,
continued to function normally.

In an old queen bee, very little of this
substance is released, and the bees begin
to rebuild the bowls and the queen bee
lays eggs in them. After 16 days, the young
queen bee is born from an egg. After mating
with drones, the young queen bee begins to
lay eggs. This change of the queen bee is
called quiet. At such change young and old
queen bees live and lay eggs together, with-
out showing hostility to each other.

In a colony where a quiet change of
the queen bee is planned, the old queen
bee secretes about 1/4 of the queen bee’s
substance produced by the young fertile
queen bee. If placed in a weak colony, the
bees will not lay queen cells to change
the queen bee. Practice shows that if in
the summer in a colony preparing for a
quiet change, the queen cells are broken,
then such a colony often does not lay
them and stays to spend the winter with
the old queen bee, which usually dies in
the winter. The quiet change of the queen
bee depends on the breed of bees. Moun-
tain Grey Caucasian honey bees change
40% of their queen bees annually. Car-
pathian bees often change queens.

If the bee colony loses the queen
bee, the bees begin to raise the queens
from the eggs and young larvae of the
worker bees. Such queens are called fis-
tulous. Biologically, they are complete
and often better than swarm.

In normal colonies, the quality of the
fistulous queen bee depends on the age of
the larvae from which the queen bee will
be raised. Larvae up to 3 days old give
full-fledged queens and larvae older than
3 days (at least 6 hours) produce transi-
tional forms of queens with varying de-
grees of development of signs of worker
bees (wax mirrors, baskets), with fewer
ovaries and a small ovary. Larvae older
than 90 hours are not able to develop into
queens, they grow only as worker bees.

When the colony prepares for
swarming, the bees make bowls, in
which the queen bee lays eggs. After
the appearance of a larvae, bees com-
plete the bowls, turning them into queen
cells. Queen bees obtained from such
queen cells are called swarm.

Swarm queen cells are laid, as a rule,
on the side, bottom, and middle of the
cells. They look like a ripe acorn or a thim-
ble. Swarm queen bees are not the same.
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They grow best in the queen cells, which
are located at the top of the cell (frame).
Here they get more food, more tempera-
ture, and humidity. In the lower part of the
cell, the temperature often fluctuates, as
warm and cold air passes through the cell.
In addition, there are fewer nursing bees at
the bottom, so they feed the larvae worse
and queen bees are born smaller. Queen
bees from such larvae lay fewer eggs, die
more often in winter, are less durable.

Nurseries produce fistulous queens,
which are commonly called artificial.
To do this, first, prepare a colony educa-
tor: take away her queen bee and open
brood and give the larvae of worker
bees of one day of age, etc.

The queen bees were taken away at
the start of the major foraging season
and the bees instead produced fistulous
queen bees. Young queen bees were
weighed after fertilization and yielded
comparable findings (Table 2, 3).

During the egg-laying season, we
weighed the queen bees. Queen bees
were not related, yet they were of the
same Carpathian breed. According to
the data in Table 4, the queen bees from
the nursery are smaller than the queen
bees from their colonies.

Besides Carpathian breed, we also
tested the Ukrainian steppe breed, com-
paring fistulous queen bees to swarm
queen bees. The swarm queen bees are
slightly heavier, as shown in Table 4,
albeit this difference is not statistical-
ly significant. Fistulous queen bees,
on the other hand, produce much more
eggs. The brood quality was greater
and higher in colonies with fistulous
queen bees than in swarm queen bee
colonies. As a result, swarm queen
bees are not worse than fistulous. Colo-
nies with fistulous queen bees are more
convenient to work with.

The data on the weighting of swarm
and fistulous queens at the beginning of
egg-laying is summarized in Table 4. At
the beginning of oviposition, the amount
of swarm and fistulous queen bees is
nearly identical. Only the difference
in maximum and minimum weights is
significant: 85 mg in swarm and 48 mg
in fistulous. As a result, fistulous queen
bees have better uniformity than swarm,
which has an impact on colony produc-
tivity. Because swarm queen bees can
be both good and harmful, their colo-
nies emerge with variable levels of abil-
ity, complicating maintenance.

2. Live weight of fertile queen bees depending on the growth environment

Origin Number of queen bees | Weight, mg
Artificial queen bees from the nursery 9 237.9+7.1
Their daughters raised in their colonies
during the main forage period (fistulous) ? 272.9%3.9
Their granddaughters raised in their colonies 9 230497
at the end of the main forage period (fistulous) )

3. Live weight of fertile queen bees

Origin Apis mellifera Apis mellifera

& carpatica, mg sossimai, mg
The queen bee from the nursery 277.1£6.0 223.6+2.8
Their daughters (fistulous) 288.5+54 238.7+4.3
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4. Oviposition and live weight of queen bees depending on their origin

Origi The mass of the fertile queen bee at | Live weight during | Oviposition,
rigin S A >
the beginning of oviposition, mg egg-laying, mg pcs.
Fistulous 247.6+4.0 2922450 1629 +113.0
Swarm 249.7+6.0 300.2+5.8 1206 +94.0
July is the most favorable month Conclusions.

for breeding and changing queens. At
this time, bee colonies reach maxi-
mum strength, the hive is constantly
receiving nectar and pollen, there are
no sharp temperature fluctuations. All
this provides the best conditions for
breeding the largest bees and queen
bees. It is almost impossible to create
such conditions when breeding queens
artificially in the nursery. Encouraging
feeding (100-200 g of syrup), which is
distributed to foster colonies, does not
provide the colony and offspring with
proper nutrition.

The quality of queens is influenced
by the method of breeding and location
of the queen cell in the honeycomb,
the presence of fodder base in nature
during their cultivation, the strength of
the colony, the number of queen cells in
the colony. The more queens the colony
raises, the worse their quality.

The young queen bee should fly
around. If she does not do this within a
month, she loses the ability to mate with
drones and she begins to lay unfertilized
eggs, from which only drones are hatched.
This queen bee is called a cobweb. A col-
ony with such a queen bee usually dies if
a beekeeper does not help it.

During a strong flow, the queen bee
cannot lay many eggs because the bees
fill the cells with honey. As the flow
decreases and the number of free cells
increases, she lays more eggs. After the
end of flow season, the queen bee stops
laying eggs because the bees feed them
worse. In winter, they do not lay eggs.

. In a strong, biologically whole

colony, large full-fledged queen
bees are born. If in a similar colony
strength was used, the queen bee
was born 30 mg lighter.

. If during the hatching of the queen

bee bees bring nectar and pollen, the
queen bee is born large, if without
a flow — small, with low economic
qualities. The strength of the flow does
not matter, even 200-300 g of nectar
and pollen a day have a positive effect
on the quality of hatched queens.

. When there is an open brood in the

colony, bees feed the queen bee’s
larvae better and high-quality queen
bees are born. Without open brood
(for example, in artificial breeding),
the queen bee is small, with poor
economic properties.

. The more queens the colony raises, the

better their quality. At artificial removal
and removal of fistulous queens, the
age of larvae strongly influences their
quality. During the artificial rearing
of queens, the foster colony does not
accept eggs for rearing, so they give
her larvae. The younger the larva, the
better the queen bee.
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AHomayis. MedoHOCHi 60#01u MOXYymb H¥umu i npaytoeamu mineKu e cim’i. Y Hopmasne-
Hill 60x3conuHili cim’i, AK Npasuno, minbku 00HA Mamka. Lle eOUHA UinKOM pO3BUHEHA CAOMKA 8
CiM’l, Mamu Mos100ux MamoK, mpymHis i pobo4ux 60xcin. AKwo 60#0AUHA CiM’A, Wo empamuna
Mamky, He mMoxce susecmu cobi Hogy, 80Ha Yepe3 desKuli Yac euHe. CBOEYACHA 3MiHA 6OMcOnU-
HUX MOMOK 4Yepe3 KOXHI 2 POKU, 0 MAKOX HaOPOWYB8AaHH:A i 36epexceHHA cunu 60xonuHux cimel
€ OCHOBHUMU 300MexHiYHUMU 3ax00amu 018 NiIOMPUMAHHA ONMUMAsIbHOI HUmmMmEeQianbHOC-
mi 60xcin ma ompuMaHHA 8i0 HUX MAKCUMAQsbHOI KinbKocmi npodykuii. HaseHicme 603 oauHol
MamKu 8 603 0nUHIl cim’T MeOOHOCHUX 6OXMCis1 MOBHOK MipPOIO B8MAUBAE HA IXHIO ILOMHY AKMUB-
Hicmb 3i 360py 60x#01UHO20 06HIHHA. 3a IT 8i0cymHOCMIi 3HAYHO CrOBINbHIOEMbCA, A NOMIM i
308CiM MPUNUHAEMbCA 3a020MigsnA 06HIHOHA ma lio2o nepepobrieHHA, a MAKOX 8UOiNeHHA 8OCKY
i 6ydisHUYMBO cMinNbHUKI8, BUPOWYBAHHA PO3a00Y, 36ip HeKMapy. 3 NOAB0H MAMKU 8Ci (hyHK-
yii cim’i sk yinicHoi 6iosnoziyHoi cucmemu noHosMMbcA. Tomy, AKICMb MAMOK € 8U3HAYAAbHUM
YUHHUKOM XUMMEe30amHocmi ma npodykmusHocmi 60xonuHoi cim’i. Memoto docnioreHHs
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6yn0 nopisHAMU AKicmb 8i0mMeopr8anbHOI hyHKYii 60xconuHUX Mamok nopid Apis mellifera
sossimai ma Apis mellifera carpatica 3anexHo 6i0 crnocoby ix ompuMaHHsA, a MAKOX 8MaAU8 HA
npodykmueHicme 60xconuHoi cim’i. [asa nposedeHHA docnidxeHs Ha naciyi 6ysno chopmosaHo
mpu epynu — KOHMPOsbHY Ma 08i 00csiOHI, No 0es’ame 6Oxconocimel y KoxHil epyni. ¥ nepuwili
2pyni 6yau wmy4yHo susedeHi MamKu i3 po3nniOHUKa, y Opyeili — ceuuwjesi Mamku ma 8 mpemii —
potiosi. Macika poamiweHa Ha moyky po3mipom 50 [ 50 mempis. BAwconuHi cim’i ympumysanu
y 8ynuKax-nexakax. lacika medo8o-3anusro8anbHo20 Hanpamy. Y pesynsmami 0ocnioreHHA
8CMAH08/1eHO, W0 8 CUsbHOI, 6i0102iYHO UYinicHOI CiM’I HapOOXYtomMbCA 8eauKi MOBHOYiHHI Mam-
Ku. AKwjo 8 aHasnoeai4Hill 3a cunoto cim’i 3acmocosysanu nidcuneHHA, Mo MamKU HapooHcyea-
nuca Ha 30 me neawi. AKUWO Ni0 4ac suBeOEHHA MAMKU 6OX0AU MPUHOCAMb HEKMAp i MUSIOK,
Mo MaMKU HaPOOHCYIOMbCA 8eAUKUMU, 6e3 83AmKy — OpibHUMU, 3 HU3bKUMU 20CM00apCbKUMU
Akocmamu. Hagime 3a cnabkozo Haoxo0xeHHA Hekmapy (200—-300 e Hekmapy U nusaky Ha 0oby)
crocmepieanu no3umusHuli 8raue Ha AKicMb sugedeHuUx Mamok. Ceuw08i MamMKU Manu suwgy
aliyueHocHicmeb y nopieHAHHI 00 poliosux 8 0OHAKOBUX YMOBAX PO38UMKY cimed.
Knrouoesi cnoea: 60x#0su, 6O#0AUHI MAMKU, MPodyKmMueHicme, perpodyKmueHa yHKUis
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