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Quality of queen bees in different ways of their production
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Abstract. Timely replacement of queens is one of the main zootechnical methods for maintaining
the vital activity of bee families, and searching for ways to improve their quality is an urgent problem.
The purpose of this study was to evaluate the effect of the method of obtaining queen bees of Apis
mellifera sossimai and Apis mellifera carpatica breeds on their reproductive functions and bee family
productivity. To conduct research in the conditions of the apiary of honey-pollination area, three
groups were established - control and two experimental, with nine bee colonies in each. In the first
(control) group, uteruses were artificially removed from the nursery, in the second group - fistula
uteri and the third — swarm uteri. The apiary was located at a point of 50x50 meters, bee families
were kept in hives. According to the results of the study, it was established that the queen bee Apis
mellifera carpatica was heavier than the queen bee Apis mellifera sossimai. The queen bees from
the nursery are the smallest, and the swarm queen bees are slightly heavier than in other groups,
although the difference was not statistically significant. Fistula queen bees produce the most eggs
and provide the best brood quality. Fistula queen bees have better weight uniformity than swarm
bees, which affects the productivity of families. Colonies with swarm queen bees are characterised
by different levels of development, which complicates the maintenance of these families. The
quality of queens is affected by the breeding method and the location of the queen cell in the
honeycomb. The more queens the colony grows, the worse their quality. As it is complicated to
establish optimal conditions in the nursery and the number of queen cells is large, this is the reason
for the worst quality of queens. The results obtained are of practical importance for choosing a
method of rearing queen bees of high quality to establish well-developed bee colonies
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Introduction

Honeybees can only live and work in a bee col-
ony. There is normally only one queen bee in a
typical 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 col-
ony loses its queen bee and is unable to repro-
duce 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 remove or eat its excrement. The egg pro-
duction by queen bees depends on the strength
of the colony. In a strong colony, the queen bee
is larger, feeding is better, thus, it produces
more eggs.

The queen bee lays an egg in a honeycomb,
cleaned of dust, and 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 thousand eggs a
day. In a weak colony less, about 1-2 thousand
eggs. Occasionally, a good queen bee lays 2-3
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 col-
ony of honey bees fully influences their flight
activity in collecting bee pollen. In its absence,

the harvesting of pollen and its processing, the
extraction of wax and the construction of hon-
eycombs, the cultivation of brood, and the col-
lection of nectar are significantly hindered and
then completely stopped. With the appearance
of the queen bee, all functions of the colony as
an integrated biological system are restored
(Nino et al., 2012).

Timely replacement of queen bees every
2 years, and increasing and maintaining the
strength of bee colonies are the main zoot-
echnical measures to maintain the optimal
vital activity of bees and obtain the maximum
amount of production from them (Mishchenko
et al., 2020). Most parameters characterising
queen bee quality are reflected in the queen’s
body weight, which is considered a robust and
the best indicator of queen quality (Presern
& Smodi$ Skerl, 2019). The age of grafted lar-
vae had a statistically significant effect on the
queen’s weight, body length, thorax width and
length, and wing length of the queen (Okuyan
& Akyol, 2018).

Reducing the intensity of work or their
complete cessation in the absence of the queen
bee is an important biological adaptive re-
sponse of bee colonies, which allows for main-
taining the strength and ability of bees to grow
large numbers of brood (Rangel et al., 2016;
Walsh et al., 2016).

Regarding the age of the queen bee and the
harvesting activity of bees, the research demon-
strates that the age of the queen bee and the
activity of collecting bee pollen are 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, primarily
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the number and variety of plant pollen in nature,
the development of which depends less on cli-
matic conditions than nectar productivity of
plants (Urcan et al., 2017; Radev, 2018).

The first question that arises when choos-
ing queens concerns the optimal timing of their
use. Some consider that queens in bee colonies
should be replaced every year, while others
suggest replacing them in the 2nd or even 3rd
year. However, notably, according to the natural
conditions, in particular, the duration of the ac-
tive period, the strength of the bee colony, the
intensity of egg-laying and breeding character-
istics of queens, the terms of their effective use
will be different. If the active period of life of
the colony 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 con-
trary, during a long active period in strong col-
onies, the queen bee can lay 150-200 thousand
eggs per season. In this case, the queen bee’s
body deteriorates faster and physiological old
age occurs earlier (Mishchenko et al., 2020).

The purpose of the study was to compare
the quality of reproductive function in queen
bees of Apis mellifera sossimai and Apis mellif-
era carpatica breeds with different methods of
obtaining them and the impact on the produc-
tivity of the bee colony.

Materials and Methods of Research

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

To conduct experimental work in the api-
ary, three control groups and two experimental
groups were established, with nine bee colonies
in each group (Table 1). In the first group, the
queen bees were artificially raised in the nurs-
ery, in the second group - fistulous queen bees,
and in the third — swarm queen bees.

Table 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 reproduction, be-
gins in March. The activity of the queen bee
develops gradually. Initially, she lays several
hundred eggs a day. After the overwintering
of bees and their flight, the number of laid
eggs increases. With the onset of warmth and

Animal Science and Food Technology. 2021. Vol. 12, No. 4

natural flow, egg-laying reaches a maximum.
In steppe areas, it is the end of June, and in
forest areas — the beginning of June. In the
second half of summer, the work of the queen
bee gradually hinders 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.




Kucheriavyi et al.

41

The queen bee cannot live long without
bees. Even under favourable temperature condi-
tions and good feeding, she lives no more than
2-5 days. In a wooden cage with 10 bees, she lives
15-20 days, sometimes a month. In a bee colony,
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 de-
creases. With age, she loses her drone semen and
lays more and more unfertilised eggs, from which
drones are hatched, thus, it is impractical to keep
the queen bee in industrial apiaries for more than
two years. Annually, it is necessary to change at
least half, and preferably 80-100% of all queens.

According to the method of obtaining,
queen bees are divided into 4 groups. Bees that
feed the queen bee constantly lick it. After lick-
ing the queen bee, the bee immediately begins
to share the licked queen bee’s substance (pher-
omones) with other bees. The queen bee’s sub-
stance is secreted by the maxillary glands. When
the queen bee cares for herself, 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 been
learned to be obtained artificially. Bee colonies,
in which queens were removed but given the
queen bee’s substance in the form of drops on
paper, continued to function normally.

In an old queen bee, very little of this sub-
stance is produced, and the bees begin to re-
build 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 in the queen bee is called quiet. With
this change, young and old queens live and
lay eggs jointly without expressing hostility to
each other.

In a colony where a quiet change of the
queen bee is planned, the old queen bee se-
cretes 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
demonstrates 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. Mountain Grey Caucasian honey
bees change 40% of their queen bees annually.
Carpathian bees frequently 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 named fistulous. Biologically, they are com-
plete and frequently better than a swarm.

In normal colonies, the quality of the fistu-
lous 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) pro-
duce transitional forms of queens with varying
degrees 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
larvae, bees complete the bowls, turning them
into queen cells. Queen bees obtained from
such queen cells are called a swarm.

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

Nurseries produce fistulous queens, which
are commonly called artificial. For this, firstly,
to prepare the queen bee family: to remove the
queen bee and open brood and give the larvae
of worker bees of one-day age, etc.

The queen bees were removed at the begin-
ning of the main foraging season, and instead,
the bees produced fistula queens. Young queen
bees were weighed after fertilisation and yielded
comparable findings (Table 2, 3).

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

Origin Number of queen bees Weight, mg
Artificial queen bees from the nursery 9 2379+ 7.1
Their daughters were raised in their colonies during
. - 9 272.9+5.9
the main forage period (fistulous)
Their granddaughters were raised in their colonies 9 230497

at the end of the main forage period (fistulous)

Table 3. Live weight of fertile queen bees

Origin Apis mellifera carpatica, mg Apis mellifera sossimai, mg
The queen bee from the nursery 277.1+6.0 223.6+2.8
Their daughters (fistulous) 288.5+5.4 238.7+4.3

During the egg-laying period, the queen
bees were weighed. The queen bees were not
related but belonged to 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.

Table 4. Oviposition and live weight of queen bees depending on their origin

The mass of the fertile

Live weight during

Origin queen bee at the beginning s Oviposition, pcs.
of oviposition, mg egg-laying, mg
Fistulous 247.6 £4.0 292.2£5.0 1629+ 113.0
Swarm 249.7%6.0 300.2£5.8 1206 £ 94.0

In addition to the Carpathian breed, the
Ukrainian steppe breed was tested, compar-
ing fistula queens with swarm queens. Queen
bees are slightly heavier, as presented in
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Table 4, although this difference is not sta-
tistically significant. Fistulous queen bees,
on the other hand, produce much more eggs.
The brooding quality was greater and higher
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in colonies with fistulous queen bees than in
swarm queen bee colonies. As a result, swarm
queen bees are not worse than fistulous. Col-
onies with fistulous queen bees are more con-
venient to work with.

The data on the weighting of swarm and
fistulous queens at the beginning of egg-laying
is summarised in Table 4. At the beginning of
oviposition, the amount of swarm and fistulous
queen bees are nearly identical. Only the dif-
ference in maximum and minimum weights is
significant: 85 mg in swarm and 48 mg in fis-
tulous. As a result, fistulous queen bees have
better uniformity than swarm, which has an
impact on colony productivity. As swarm queen
bees can be both good and harmful, their colo-
nies emerge with variable levels of ability, com-
plicating maintenance.

July is the most favourable month for
breeding and changing queens. At this time,
bee colonies reach maximum strength, the
hive is constantly receiving nectar and pol-
len, there are no sharp temperature fluctu-
ations. All this provides the best conditions
for breeding the largest bees and queen bees.
It is almost impossible to establish such con-
ditions for the artificial breeding of queens 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 fod-
der base in nature during their cultivation,
the strength of the colony, and the number of
queen cells in the colony. The more queens the
colony grows, 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 unfertilised eggs, from which only drones
are hatched. This queen bee is called a cobweb.
A colony 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 num-
ber of free cells increases, she lays more eggs.
After the end of the flow season, the queen bee
stops laying eggs as the bees feed them worse.
In winter, they do not lay eggs.

Conclusions

1b. During the artificial rearing of queens, the
foster colony does not accept eggs for rear-
ing, thus they give her larvae. The younger the
larva, the better the queen bee.
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SAkicTh 6/1KOTMHUX MATOK 3a Pi3HUX CIIOCOOIB X OTPUMAHHA

Biraunii [TerpoBuu KyuepsiBuii, Onexkcangp OnekcaHapoBuy Casiiox,
Cepriii BikropoByu CKpUITHMK

BiHHMIIbKMIT HalliOHATBHUI arpapHuii yHiBepcuTeT
21008, Byn. CoHstuHa, 3, M. Binautis, YkpaiHa

AHoTtanis. CBoeuacHa 3MiHa MaTOK € OJHMM 3 OCHOBHMX 300TEXHIUHMX IIPUIOMIB JIJIst
MiATPUMAaHHS KUTTEMISTBHOCTI GIKOMMHMUX CiMeif, a TOIIYK NUISXiB MiABUIIEHHS iX SIKOCTi €
aKTyaJIbHOIO MTPO6IeMOI0. MeTOI0 TaHOTO AOCTiIKEHHS, 6Y/I0 OLIiHUTY BILUIUB CIIOCOOY OTPUMAaHHS
6IKOMMHUX MaTOK mopin Apis mellifera sossimai Ta Apis mellifera carpatica Ha ix BinTBOpIOBaIbHI
¢GbyHKIiT Ta TPOXYKTUBHICTh OMKOMMHOI ciM’i. [IJIsT MpoBefeHHST MOCTiIKeHb B YMOBaxX IMaciku
MeOBO-3aMII0BAIbHOTO HampsMy 6yio copMOBaHO TPU IPYNM — KOHTPOIbHY Ta JIBi JOCTiIHI,
TI0 JeB’ITh 6[KoI0ciMeli y KOsKHil. YV mepiriit (ROHTPOJIbHIi) rpyri 6yau ITYYHO BUBeJeHI MaTKU
i3 po3ruIigHMKa, y APYTiii TPyl — CBUIEBI MaTKM Ta B TpeTiit — poitosi. [Tacika po3millyBanach Ha
TOUKY po3mipom 50%50 MeTpiB, 6aK0MMHI ciM’1 yTpUMYBau y BylInKax-jiexkakax. 3a pe3yabTaTaMu
IOCTiIKeHHsT OYyJI0 BCTAaHOBJIEHO, IO OmkonuHi MaTku Apis mellifera carpatica 6ynu Baxkui 3a
6mkonuHi MaTku Apis mellifera sossimai. BaskonyHi MaTKM 3 pO3IUIiHMKA HaiiMeHIIi, a poifoBi
6IKOMMHI MaTKY JEI0 Baxkyi HiX B iHIIMX TPyIiax, Xoua pisHUIS He 6y/ia CTAaTUCTUYHO 3HAUYIIOI0.
CBuIeBi 6[KOMMHI MaTKM BUPOOJISIIOTh HalibibIlle S€lb i 3a06e3MeUy0Th Kpally SIKiCTh PO3TUIONY.
CBuieBi 6KOMMHI MaTKM MalOTh Kpally BUPiBHSHICTh 3a Macol0, HiK POiiOBi, 110 BIIMBA€E Ha
MPOAYKTUBHICTD ciMmeii. KomoHii 3 poitoBMMY GKOTMHMMY MaTKaMM XapaKTePU3YIOTbCST PisHUMU
PiBHSIMM PO3BUTKY, IO YCKJIAIHIOE YTPUMMaHHS 1IMX ciMeii. Ha sIKicTh MaTOK BIUIMBAIOTh CIIOCIO
pO3BeZieHHs i PO3TallyBaHHS MATOYHMKA B CTiMbHMKY. UMM Oisbllle MaTOK BMUPOIIYE KOJIOHiS,
TUM Tipmia ixX sKicTb. OCKi/IbKM B PO3IUIIAHUKY BaXKKO CTBOPUTMU ONTUMAJIbHI YMOBHU, a KiJIbKiCTh
MaTOYHMKIB BeIMKa, e € MPUUYMHOI0 HaTipiioi SKocTi MaTok. OTpMMaHi pe3yabTaTu MaloThb
MpaKTUYHE 3HAYEHHS JIJIs1 BUOOPY CIIOCOOY BMPOUIYBAHHS MaTOK BMCOKOI SIKOCTi JIJIST CTBOPEHHS
nIo6pe po3BUHEHMX GIKOMMHMUX KOMTOHI

Kito4oBi cimoBa: BY/IMK, O[IKOMMHA CiM’sT, CBUIIIEBI MATKY, POMIOBi MaTKM, PO3IUTITHNUK, 6IKOIMHMI
pO3ILIif,
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