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Abstract. The strength and development of bee colonies in May, especially those that
have weakened after wintering, is not sufficient for the effective use during the first honey
harvest in Ukraine.One way to effectively stimulate bee colonies to develop is through
the use of carbohydrate protein feedings.The purpose of the study was to investigate
the development of bee colonies in the early spring with the use of different types of
feeding.The studies were conducted using zootechnical (alignment and assessment of the
status of bee colonies, control feeding) and statistical methods of research in the early
spring of 2019 in the conditions of Holosiivskaapiary (Kyiv, Ukraine).The control group —
classic maintenance, similar to all apiary colonies. The research group — was applied
the developed scheme of early spring feeding and training of bees. For feeding, honey —
beebread dough, bee pollen in the form of flour, monofioral bee pollen candy were used.
After the first feeding, the experimental colonies outweighed the control ones by 0.3 rows
in strength, 0.5 comb by the number of open brood combs and 0.43 comb by the sealed
ones as well as by 1.3 comb of fodder (5.3 kg). After the second feeding, the experimental
colonies outweighed the control ones by 1.6 rows in strength, 1.5 comb by the number
of open brood combs, were the same by the number of sealed sells and outweighed

* Scientific supervisor — L. O. Adamchuk, Candidate of Agricultural Sciences

Vol. 10, N°2, 2019 ANIMAL SCIENCE AND FOOD TECHNOLOGY ISSN 2706-8331 | 5



/1. 0. Adamuyk, C. B. bospuyk, K. B. /laspiHeHKo, P. M. flsukasntok, H. |. MapueHok

by 0.3honeycomb in the number of fodder. During the evaluation it was found that
the experimental colonies outweighed the controlled ones instrength by 2 rows, by 0.5
in open and by 1 comb in sealed brood combs as well as by 0.5 honeycomb of fodder
(2 kg). It was found that a complex three-stage carbohydrate-protein feeding of weak bee
colonies (5-6 combs) after wintering makes it possible to increase their strength to 10

combs by early May.

Keywords: honey dough, candy, sugar syrup, bee brood

Introduction.

Due to global climate change, the
flowering time of plants, which have
been the main sources of bee pollen for
bees, is shifting. The flowering of Rob-
iniapseudoacacia has shifted from June
to May. However, the strength of bee
colonies development in May is not suf-
ficient for effective use of black locust
for honey harvest. Therefore, studying
the effectiveness of ways to build the
strength of bee colonies to harvest pol-
len from black locust is a relevant area
of research.

Analysis of recent research
and publications.

The development of bee colonies is
closely related to the presence of forage
in nature. Therefore, optimizing feed in-
take in the nest can stimulate or suspend
colony development. The organization
of an optimal (uninterrupted) nectar con-
veyer is important (Boiarchuk, 2015).

However, in the absence of feed
sources in nature or its poor quality, the
bees are fed with carbohydrate and pro-
tein feeds. The positive effect of protein
feeding on the spring growth of bee col-
onies and their preparation for effective
use of honey harvest has been proved
(Mishchenko & Lytvynenko, 2017). It
has been found that feeding bees with
sugar syrup with the addition of 5%

full-cream milk increases the rate of
development of colonies by 40.4 % of
growth of bee colonies during prepara-
tion for wintering (Prudnikov, 2018).

Scientists have investigated the ef-
fectiveness of feeding bees with differ-
ent carbohydrate diets in the summer.
It was found that the additional feeding
of bees with 30% sugar syrup causes
an increase in the activity of catalase,
and 30 % solutions of glucose or fruc-
tose — a decrease. Catalase activity was
considered to be an indicator of the gen-
eral state of the bee’s antioxidant system
(Yazlovytska et al., 2016). It is estab-
lished that feeding bees with the addi-
tion of citrate metals has a positive ef-
fect on the internal metabolism of their
body, that is, promotes its development.

Thus, known results lead to a cor-
rective effect on the distribution and
transformation of lipids in the body of
bees, which is caused by the addition
of citrates of Co and Ni (Pashchenko et
al., 2016). The results of stimulation of
oviposition and increase of reproductive
ability of queen bees due to feeding with
citrates of Ag and Cu were obtained
(Dvyliuk & Kovalchuk, 2017).

Feeding safety, synergistic and
antagonistic effects on the content
of Ag, Cu, Fe, Zn and Co in the tissues
of the bee organism, have shown the re-
sults of feeding the drug “Sumer silver”
with sugar syrup (Dvyliuk & Koval-
chuk, 2019).
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Along with this, poor bee feeding
causes a number of problems. Thus, it
is known that bees fed with transgen-
ic pollen showed increased sensitivity
to parasites (Verbelchuk et al., 2017).
The spoiled protein feed with the
pathogen of Nosema has contributed
to the reduction of life expectancy of
bees (Yefimenko & Odnosum, 2015).

Thus, the purpose of the studywas
to investigate the development of bee
colonies in early spring with the use
of feeding.To achieve this goal, the
following tasks were set: to develop a
scheme and recipes for feeding bees;
assess the strength of bee colonies and
the availability of feed; evaluate the
development of bee colonies by the
number of open and sealed broods.

Materials and methods
of research.

The assigned tasks were solved
experimentally using zootechnical
(alignment and assessment of the sta-
tus of bee colonies, control feeding,
training bees) and statistical methods
of research. The studies were con-
ducted in the early spring of 2019 un-
der the conditions of the Holosiivska
apiary (Kyiv).

Bee colonies of equal strength
(5 rows) were selected for the study. All
colonies had the samefeedingconditions
and were wintering indoors.

Zootechnical research  methods
consisted of aligning and assessing
the status of bee colonies to form two
analogous groups of three bee colonies
(Brovarskyi et al., 2017).

The control group — classic main-
tenance, similar to all apiary colonies.
The research group — was applied the
developed scheme of early spring feed-
ing and training of bees (Table 1).

Other factors were the same for both
groups (environmental and climatic
conditions, forage). The data obtained
were statistically processed.

Research results.The bees of the
study group were fed according to the
above scheme (Table 1) and the devel-
opment of bee colonies was observed.
Thus, after the first feeding, during the
displacement of beehive hives out of
wintering place (01.03.19), the effect
of feed stimulation was noticeable. The
colonies of the study group made a mas-
sive flyover, indicating the active devel-
opment of colonies.

During the same period, the results
of the first evaluation were obtained and
are given in Table 2 (Stage 1). During
the evaluation it was found that the
experimental colonies outweighed the
controlled ones in strength by 2 rows,
by 0.5 in open and by 1 honeycomb in
sealed combs as well as by 0.5 honey-
comb of fodder.

Thus, early spring feeding with hon-
ey-beebread dough stimulated the ovi-

1. Scheme of feeding bee colonies of the experimental group

Stage | Date Feeding type Feeding method
Honey-beebread | Formed loaf in plastic bag over nest frames, 2 kg /
I 15.02.19
dough colony
ground with an industrial mill bee pollen on a napkin
1 15.03.19 | Bee pollen behind the nest frames, 2 kg / colony
formed loaf in a plastic bag over nest frames (2.5 kg
11 15.04.19 | Candy of honey, 0.5 kg of powdered sugar, 0.5 kg of flour
from the monoflore bee pollen (as training).
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position of the queen bees in the experi-
mental colonies and made it possible to
replenish the feed stocks.Also, it was vi-
sually noticeable that the quality of brood
in the experimental colonies was better, it
was continuous and without gaps. While
control colonies observed uterine missed
combs.The age of the queen bees in all
colonies was the same — 1.5 years.

By the start of the second feeding
stage, the winter subsidence had been
cleared and the insulation was replaced
with a dry one for all colonies, free ac-
cess to water pads for bees in the api-
ary area had been provided.In addition,
there were placed salt water pads.

With the beginning of flowering of
herbaceous pollen sources (Corydalis,
Pulmonaria, Ficariaverna, Tussilago-
farfara) and bushes (Cornus mas, Salix
spp.) in the beekeeping area of apiary
bees, all colonies intensively began
to grow.

On April 1, 2019, an extension, con-
trol review and evaluation of the develop-
ment of colonies after the second stage of
feeding was carried out (Table 2, stage 2).

During the evaluation, it was found
that the experimental colonies out-
weighed the control ones by 1.6 rows
in strength, 1.5 comb by the number of
open combs, were the same by the num-

2. Estimation of spring growth of weak bee colonies

Group | of colany | Colomsiengtn, | TMEERO0 Fodderhoney-
open | sealed
Stage 1
1 5.5 0.5 1 2
Control 2 6 0.5 1.2 2.5
3 5.5 0.5 1 2
4 6 1 1.5 35
Experiment 5 6 1 1.5 35
6 6 1 1.5 35
Stage 2
1 6 1 2 3
Control 2 7 1 2 35
3 6 1 2 3
4 8 2.5 2 35
Experiment 5 8 2.5 2 35
6 8 2.5 2 35
Stage 3
1 8 2 2 4
Control 2 8 2 2 4
3 2 2 4
4 10 2.5 3 45
Experiment 5 10 2.5 3 4.5
6 10 2.6 3 45
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Figure. Number of broods in colonies: — Control; — Experiment

ber of sealed sells and outweighed by 0.3
honeycomb in the number of fodders.

Coloniesthat were not fed were found
to be significantly behind in develop-
ment. On April 15, 2019 re-expansion
was carried out, the last stage of feeding
started.During the last feeding, one of the
bee training methods was applied.Name-
ly, it is known that bees are trained on a
particular species by using the syrup in-
fused on the vegetative part and flowers
of this plant.We applied this technique to
candy.In the recipe of classic candy, 50%
of powdered sugar was substituted for
flour of monofloral maple bee pollen. In
this way we stimulated bees to search for
sources of food with similar smell and
taste. On May 1, 2019 a control review
was conducted (table 2, stage 3).

During the evaluation it was found
that the experimental colonies out-
weighed the controlled ones in strength
by 2 rows, by 0.5 in open and by 1 comb
in sealed combs as well as by 0.5 hon-
eycomb of fodder (2 kg). Thus, in early
May, the experimental colonies already
occupied the full first housing of 10
combs and were growing better than the
colonies without feeding. The dynamics
of increasing the number of broods in
colonies is shown in the figure.

It was found that the three-stage feed-
ing of bee colonies contributed to the in-
crease in the number of open broods in
experimental colonies.Thus, in compar-
ison with the control group, the experi-
mental colonies prevailed on average by
63 % in the number of open brood and by
46 % in the sealed brood.Therefore, the
development of weak colonies through
stimulation carbohydrate-protein feeding
is effective and allows one full bee hous-
ing to be obtained by May 1, which will
allow them to be used effectively at the
first honey harvest at the end of May.

Discussion.

A complex three-stage carbohy-
drate-protein feeding of weak bee colo-
nies (5—6 combs) after wintering makes
it possible to increase their strength to
10 combs in early May. During May,
bees of such a strength can make full
use of the natural forage base of the ter-
rain, including the use of black locust
honey in late May.In the future, it is nec-
essary to investigate the rate of spring
growth of bee colonies due to feeding
them probiotic immune-stimulating ad-
ditives during the formation of forage
for the winter.
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AHomayia: Cuna i po38umok 60xconuHuUXx cimeli y mpasHi, ocobaugo mux, wo ocaabau nicas
3umieni, He docmamHs 014 eheKMUBHO20 BUKOPUCMAHHA nepuio2o medo3b6opy 8 ymosax Ykpa-
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Po38umoK 60x#couHUX ciMeli BHACIOOK pAHHbOBECHAHOI NMid2o0dieni 3a po3pobseHoro...

fHU. OOHUM i3 crocobie edheKMuUBHO20 CMUMYMAOBAHHA GOMXOAUHUX CiMeli 00 pO38UMKY € 8uU-
KOpUCMAaHHA 8yene8o0Ho-binkosux nidzodisens. Memoto pobomu 6yno docaidumu po3sumok
60xc0nuUHUX cimell y paHHboB8eCHAHUU repiod i3 3acmocysaHHAM nid2odieni. JocnioreHHsA npo-
800U/U 3 BUKOPUCMUAHHAM 300MeXHIYHUX (8UPIBHIOBAHHA MA OYiHKA cmaHy 60xonuHux cimed,
KOHMPposbHa nid2o0iens, opecepy8aHHA) ma cmamucmu4HUX memooie 00CniOMEHHA Y PaH-
HbogecHAHUU nepiod 2019 poKy 8 ymosax lonociiscokoi naciku (m. Kuie, YkpaiHa). KoHmponeHa
2pyna — Kaacu4yHe ympumaHHs, nodibHe 0o ecix cimeli naciku. JocnioHa epyna —3acmocosysanu
po3pobrieHy cxeMy paHHbOBECHAHOI 200i6ni i OpecupysaHHA 60xin. [nsa nid2odieni 3acmocosy-
801U Med080o-repaose micmo, 60#0UHe OBHIHOHKA 8 CMaHi 6OPOWHA, KAHOI 3 MOHOGMOPHO20
60x4#01UHO20 O6HINOHA (K enemeHm OpecupyeaHHs). lMicnsa nepwoi nidzodieni docnioHi cim’i
30 CUOKO NMepesaxanu KOHMpPobHi Ha 0,3 8yaUYKU, 30 KibKiCMI 8iOKPUMO20 CMinbHUKA ne-
pesaxcanu Ha 0,5, a 3aneyamarozo — Ha 0,43 cminbHUKa, 30 KinbKicmioo KoOpmie nepesaxcanu
Ha 1,3 cmineHuka (5,3 Ke). Micas dpyaoi nid2odieni 0ocnioHi cim’i 3a cunor nepesaxanu KoH-
mponbHi Ha 1,6 8ynuYKU, 3a KinbKicmio 8idkpumozo — 1,5 cminbHuKa, 3a KinbKicmio Kpumo-
20 po3rn00y bynu 00HAKOBUMU, 30 KinbKicmto Kopmie nepesaxcanu Ha 0,3 cmineHuka (1,3 Ke).
[1id Yac oyiHBAHHA 8CMAHOBUAU, W0 OOCMIOHI CiM’T 3a cusoto 8 KiHYi ekcrnepumeHmy nepesa-
HAAU KOHMPOAbHI Ha 2 8ynUYKU, 30 KinbKicmio 8idkpumozo — Ha 0,5, a 3aneyamaHo20 — Ha
1 cminbHUK, 3a Kinbkicmio Kopmie — Ha 0,5 cmineHuka (2 Kz2). BcmaHo8uUAU, W0 KOMMAEKCHA
mpuemanHa syene8o0H0-6inkosa ni02odiens cnabkux 603 onuHuUx cimeli (5-6 cmineHukie) nicaa
3umieni 0ae moxcausicme Hapocmumu ix cuay 0o 10 cminbHUKI8 HA MOYAMOK MPABHS.
Knroyoei cnoea: medose micmo, KaHdi, Uykposuli cupor, po3rnio 60xin

Vol. 10, N°2, 2019 ANIMAL SCIENCE AND FOOD TECHNOLOGY ISSN 2706-8331 | 11



