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ABSTRACT

The article presents the results of a study on the use of organic stimulating feeding (dihydroquercetin).
The obtained results prove that this preparation improves the development of bee colonies in the
spring/summer period, as well as the safety during the hibernation period. It also increases marketable
honey productivity and total honey productivity. The preparation has high biological properties. It
increases immunity, exhibits an anti-inflammatory effect, improves the resistance of bees, and increases
their biomass by the time of the main honey harvest. In bee colonies using a dose of 15 mg of
dihydroquercetin, the intensity of development of bee colonies was higher than in the control group by
45.1 hundreds of cells, or 13.0% (P=0.99). The maximum results in honey and wax productivity of bee
colonies were also recorded when using a dosage of 15 mg per colony (43 kg and 4.9 sheets of comb
foundation, respectively). The calculation of the economic results considering the costs of the study
revealed the greatest efficiency in the group using the maximum dose of the stimulant preparation among
the experimental groups. The profitability in this group was 54.9%.
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INTRODUCTION

The relevance of the problem

Interest in biologically active beekeeping
products is dictated by their unique properties,
which have received a special resonance in the
21st century, the century of environmental
tension and high-stress loads [1-3]. The
exceptional value of beekeeping products lies in
the fact that the biologically active elements in
their composition, balanced by nature itself,
serve as bioregulators of life processes. They
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mobilize the body's defenses and normalize
disturbed homeostasis [4-7].

The biologically inherent life resource of bee
colonies, their productivity is negatively affected
by the deterioration of the ecological situation
and the use of toxic preparations [8-10].
Consequently, the search for such ways to
increase both the resistance of the organism of
honey bees and their labor productivity is
becoming the most urgent task of effective
beekeeping [4, 11, 12].

Over the past decades, bee colonies have been in
a constant stressful situation due to antibiotic
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treatments and intensive feeding with sugar
syrup, leading to the premature consumption of
body reserve substances and a reduction in the
life span of bees. In this regard, we need to
create optimal conditions for  bees
corresponding to their biological needs. Only in
this case, their vital energy will be preserved
throughout the entire life cycle [1, 13-17].
Progressive methods providing high resistance
of bee colonies to the effects of biotic and abiotic
environmental factors and a manifestation of
productive potential include the use of
stimulating feeding and regulation of bee
reproduction [13, 18-23].

MATERIALS AND METHODS

To increase the natural immunity of bees and
increase the biomass of the bee colony, the
antioxidant dihydroquercetin was used as a
stimulating feeding.

The bioflavonoid dihydroquercetin (DHA, taxifolin)
is a concentrate of the bark of Siberian and
Dahurian larch with a wide range of physiological
properties and a high biological activity [24, 25].
One of the characteristic features of
dihydroquercetin is its high antioxidant activity,
thanks to which this substance successfully
fights free radicals. Dihydroquercetin can
regulate metabolic processes at the level of cell
membranes and has a strong anti-allergic and
anti-inflammatory effect [26].

The study aimed to determine the influence of
stimulating feeding of organic nature with an
antioxidant effect on economically useful traits
of honeybees (Apis mellifera L.) in the Udmurt
Republic, Russia.

Field studies were carried out in 2017-2019 in
the Udmurt Republic at a stationary apiary. Our
research was guided by the methodological
recommendations  "Research methods in
beekeeping". For the research, we used the
Central Russian breed of bees.

To conduct experiments in the spring, a control
and three experimental groups of 10 bee
colonies in each were formed by the analog
method. The strength of colonies, the age of the
queens, the number of food reserves, and the
design of the hive was considered. During the
first spring revision, the hive was examined for
the presence of diseases, and measures were
taken to prevent the spread of bee diseases such

as varroosis and ascospherosis. The conditions
were the same in all experimental groups.
Hibernation was prepared by the classical
method corresponding to the climatic conditions
of the Udmurt Republic in a room where the
constant temperature was at the level of 0 ... -
30C.

When conducting experiments to study the
effect of dihydroquercetin, the control group
received sugar syrup (1:1), and the
experimental groups received an additional
dose  of the  nutritional supplement
dihydroquercetin with syrup at the rate of 5, 10,
and 15 mg per bee colony. Dihydroquercetin is a
white powder that dissolves in boiled water.
After dissolving the powder in water, the
resulting solution was added to sugar syrup at a
concentration of 1:1. The bees were fed twice
with a frequency of 12 days. The first time
feeding was introduced during the first spring
revision of bees in the composition of one
kilogram of sugar syrup.

Against the background of the use of the organic
preparation dihydroquercetin, economically
useful features of bee colonies were analyzed,
including winter hardiness and development of
colonies, as well as the amount of total and
marketable honey and wax products obtained.
The analysis of the winter hardiness of bee
colonies was carried out according to the
following criteria: the strength of the bee
colonies when setting up for winter and during
the first spring revision; the amount of feed
honey during the formation of a bee nest for
hibernation and its consumption in the winter,
considering the calculation of the strength of the
bee colony per bee way.

The dynamics of changes in the brood of a bee
colony and its strength were determined by the
method developed by V.V. Malkov, according to
the number of cells occupied by the brood, using
a grid frame (a 5x5 cm square includes 100 cells
of bee brood). The count was carried out three
times, starting from the first spring inspection
every 21 days. The weight of the unmated and
prolific queen, as well as the weight of a one-
day-old bee, was determined on an analytical
balance with the condition of subtracting the
weight of the test tube.

Honey productivity was considered at the end of
the main honey harvest. The yield of marketable
honey was determined by weighing on a scale.
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The total amount of honey harvest was
determined by weighing the pumped-out honey
and the honey left in the nest, as well as a safety
stock of 5 kg per colony. The wax productivity
was studied by the amount of built-up comb
foundation during the summer season.

The data obtained were subjected to statistical
processing by methods of variation statistics
with verification of the reliability of the results.

RESULTS AND DISCUSSION

The main indicator of the readiness of bee
colonies for honey harvest is their strength,
which is determined by the number of bee ways
occupied by worker bees, sitting tightly over the
entire area of the honeycomb frame on both
sides (Table 1).

Table 1. Dynamics of bee brood in the spring/summer period, hundreds of cells

Measurement Control group Experimental group No. 1 Experimental group No. 2 Experimental group No. 3
1 131.6+5.87 132.5+8.03 130.1+5.89 131.2+7.54
2 243.6+£10.31 257.2+11.6 267.8+7.09 286.5+9.81**
3 347.6+£10.71 365.3+9.85 366.4+8.14 392.7£10.25**

Note: ** P>0.99

A comparative analysis of the results on the
growth of brood of bee colonies and the egg
production of queen bees over two field years
showed the same development trend. The
average calculated data was 130.1-132.5
hundred cells.

By the second measurement, the maximum
amount of brood had been recorded in bee
colonies of the experimental group No. 3 (286.5
hundreds of cells), which is significantly more
than in the control group, by 42.9 hundreds of
cells, or 17.6%. In bee colonies of the
experimental group No. 2, the amount of open
and closed brood was higher than in the control,
by 24.2 hundred cells, or 9.9%. In bee colonies
of experimental group No. 1 the difference was
13.6 hundred cells or 5.6%.

The third measurement revealed the difference
between the studied groups in the following

expression. In the bee colonies of the
experimental group No. 3, the maximum
indicator is 392.7 hundreds of cells, which is
also significantly (P=0.99) more than the
number of brood than in the control group by
45.1 hundreds of cells, or 13.0%, in bee colonies
of the experimental group No. 2 by 18.8 hundred
cells, or 5.4%, and experimental group No. 1 by
17.7 hundred cells, or 5.1%.

Honey bees (Apis mellifera L.), unlike most other
types of farm animals, not only collect feed for
themselves but also process them for long-term
storage and better digestibility by the body.

The main indicator confirming the efficiency of
bee colonies is the amount of marketable and
total honey obtained from one colony (Table 2).

Table 2. The amount of marketable and total honey obtained per one bee colony

Groups Marketable honey Cv, % Feed honey Cv, % Total honey Cv, %

Control 14.2+1.28 10.3 22.4+0.76 6.1 36.6+1.22 11.2
Experimental No. 1 16.3+1.31 114 22.3+1.01 8.4 38.7£1.45 8.9
Experimental No. 2 17.7x0.99 8.1 22.0+£0.84 7.2 39.7x1.77 9.2
Experimental No. 3 20.1+1.57** 10.8 22.9+0.63 6.9 43.0+2.02* 12.6

Note: * P>0.95; ** P>0.99

The analysis of honey productivity of bee
colonies showed that the maximum indicators of
honey  productivity were
experimental group No. 3 with 43.0 kg of honey
in total and 201. kg of marketable honey. The
difference with the control group, where
dihydroquercetin was not used as a stimulating

recorded in

feeding, was 5.9 kg, or 41.5%, in the amount of
marketable honey and 6.4 kg, or 17.4%, in total
productivity (P=0.99). The level of wax
productivity of bee colonies of the experimental
group No. 3 was maximal with 4.9 leaves of
comb foundation, which is more than that of
bees in the control group, by 16.6%, more than
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experimental group No. 2 by 9.5%, and more
than experimental group No. 1 by 7.1%.

Thus, the use of a biological product in the
composition of a sugar syrup had an indirect
effect on the restoration of disturbed processes,
an increase in the body's function. This, as a
result, contributed to an increase in its
resistance to unfavorable environmental factors
and led to the activation of the nectar-collecting
ability of bees.

One of the main economically useful traits is the
ability of bee colonies to endure the period of
hibernation. Bee colonies, depending on the use
of different dosages of the antioxidant, set up for
the winter with different levels of strength.

The degree of weakening of bee colonies,
recorded during the first spring revision, in the
experimental groups was in the range of 7.1-
3.8%. At the same time, the control group had
the largest number of weakened families (7.1%),
and in experimental group No. 3 this indicator
stopped at 3.8%.

Feed consumption per bee way in the analyzed
groups did not differ greatly and amounted to
2.38-2.43 kg.

Thus, the use of the antioxidant preparation
dihydroquercetin allows preserving a greater
number of bees up to 3.3% during the
hibernation period by reducing the intensity of
oxidative processes and to obtain strong bee
colonies in the spring period, ready for the
development and weight gain of the colony for
the main honey harvest.

Economic indicators are important
characteristics of the production of any branch
of agriculture,
industry.

The wuse of the antioxidant preparation
dihydroquercetin made it possible to obtain a
larger amount of beekeeping products,
expressed in conventional honey units, and,

including the beekeeping

accordingly, to increase the profit and the level
of profitability in the experimental groups
where this preparation was used. The
profitability in experimental group No. 3 was
54.9%, which is higher than in the control group,
by 23.4%, in experimental group No. 1 (37.5%),
by 6.0%, and in experimental group No. 2
(45.9%), by 14.4%.

CONCLUSION

The analysis of performance indicators for the
production of beekeeping products showed that
the use of dihydroquercetin as part of sugar
syrup in experimental group No. 3 contributed
to an increase in the growth rate and
development of bee colonies by 13%. It also
contributed to the stable development of
morphometric characteristics within the breed
standard of bees and the realization of the
genetic potential of bees inherent in this breed,
as well as an increase in quantitative total
production by 17.4%, which affected the
increase in production profitability in general to
54.9%.
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