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EFFECTIVENESS OF APPLICATION OF DIFFERENT METHODS OF CONTROL OF BEE
VAROATOSIS

AHOTauis.

Y cTaTTi AoCNiA>KeHO e(heKTUBHICTb BUKOPUCTaHHA 300 TEXHIYHOr0 Ta XiMiYHOoro cnocobis 6o0poThbu 3
BappoaTo3oM. O6pobKy 64>Kin NPOBOAWNM LLABNEBOK KUCIOTOK Ta 6iniHoM. MiHiManbHe ypa>keHHs 64>Konu-
HUX CiMEN Ha NoYaTKy akTMBHOIO CE30HY OGynay MO TOMY Micaui i cknaganay cepefHbomy 1,86%, Makcumym -
y KiHUi faHoro ce3oHy (BepeceHb->K0BTEHb) - ¥ cepeaHboMy 21,9%. Haiibinblia 3aknilleHicTb cnocTepiranach
y TPYTHEBOMY PO3N/04i, NOYMHAOYM 3 TPaBHA N0 cepneHb MicAub (3 3,54 fo 27,2%), 64>K0nuHI ciM T nig yac
BECHAHOTPEBI3iT 6ynu cepefHbOI cuan, No 7,2-7,4 ByANYOK 64>KiN. BUKOpUCTaHHA 300 TeXHIYHOro cnocoby 6opo-
Tb6M 3 BappoaTOo30M 64>Kin NPU3BOANTb A0 3HUDKEHHS 3aKniweHocTi 40 1,6 % BoceHu, 3a 06p06KU LLaBNEBOLD
KMCNOTOM 3aKniWweHicTb 64>Kiny KiHui ce3oHy cknana 0,5%, 6iniHom - 0,4%. HaiieheKTUBHILWIOW BUABMNACH
06pobka 64>Kin 6iNiHOM - 3aKMilLEHICTb 3 BECHM [0 OCEHi 3HM3UAach Ha 2,8%. Y TpasHi Micsili BigMideHO 36inb-
LLIEHHS PO3BMTKY O6>KONMMHUX CiMeidy Apyrii rpyni Ha 14,3% i TpeTiil - Ha 4,8%; 4epBHi - Ha 8,2 i 11,8%; nunHi
- Ha 11,4i 14,1%, cepnHi - Ha 9,1 i 19,1% Ta BepecHi Micaui - Ha 6,7 i 9,3% BigNoBiAHO, MOPIBHAHO 3 KOHTPONEM.
Y cimhx, ae 06pobky Bif BapoaTo3y NpoBoAMAKN 6GiniHOM, MefoBa NPOAYKTUBHICTL 6inbwa Ha 0,9 kr, abo Ha
3,7% nopiBHAHO 3 06POO6KOID LiaBneBolo kucnoTow. CimT, B AKUX NpoBoAunach 06pobKa LLaBeBoO0 KUCOTOK
(opyra rpyna), NopiBHAHO 3 TPeTbHOI rpynoto (06pobka GiniHOM), NPUHECIM 06HIXKOKA Ha 2,2%, BUPO6GUAN BOCKY
- Ha 3,7% 6inbLue.

Abstract.

The article investigates the effectiveness o fzootechnical and chemical methods o fcombating varroasis. Treat-
ment ofbees was performed with oxalic acid and bipin. The minimum number ofbee colonies at the beginning of
the active season was in February and averaged 1.86%, the maximum - at the end ofthis season (September-
October) - an average 0f21.9%. The greatest congestion was observed in the drone brood, from May to August
(from 3.54 to 27.2%), beefamilies during the spring audit were ofmedium strength, 7.2-7.4 streets ofbees. The
use ofa zootechnical method to control varroasis ofbees leads to a decrease in infestation to 1.6% in autumn,
with oxalic acid treatment the infestation o fbees at the end o fthe season was 0.5%, bipin - 0.4%. Bipine treatment
ofbeesproved to be the most effective - congestion decreased by 2.8%from spring to autumn. In May, there was
an increase in the development ofbee colonies in the second group by 14.3% and the third - by 4.8%; June - by
8.2 and 11.8%; July - by 11.4 and 14.1%, August - by 9.1 and 19.1% and September - by 6.7 and 9.3%, respectively,
compared with the control. Infamilies where treatmentfor varroasis wasperformed with bipin, honeyproductivity
was higher by 0.9 kg, or 3.7°% compared to treatment with oxalic acid. Families treated with oxalic acid (the
secondgroup), compared with the thirdgroup (treated with bipin), brought a drop 0f2.2%, produced wax - 3.7%
more.

KntouyoBi cnoBa: BapoaTo3, 3aKfilleHiCTb, 6iniH, 300TeXHiYHWA cnocib, LiaBnesa KucnoTa, NPOAYKTUB-
HICTb
Keywords: varroasis, congestion, bipin, zootechnical method, oxalic acid, productivity

Introduction. Ukraine is one of the leading coun-
tries with developed beekeeping, producing 4-5% of

more common, and in the absence oftimely and proper
treatment often lead to the death of bees. This disease

the world's honey. The volume of honey production is
directly affected by the number of bee colonies, which
has decreased in recent years. In Ukraine, there are
more than 400,000 beekeepers who keep more than 3
million bee colonies [18, 20].

In recent years, beekeepers have suffered signifi-
cant losses due to the spread of diseases, and one of the
obstacles to the development of beekeeping continues
to be varroasis. Nowadays, bee disease is becoming

is registered annually in almost all regions and is quite
difficult to eradicate. The degree of infestation of bee
colonies by the varroa mite in Ukraine is from 0.1 to
20%. The International Epizootic Bureau of Varroasis
has included quarantine diseases of bees in list B.
Therefore, the number and productivity oftheirbee col-
onies depends on how well beekeepers control the
spread of varroasis in their apiaries [8].

Varroa is affected by larvae, pupae and adults of
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the bee family, which is caused by the parasitic mite
Varroajacobsoni. Infected bee colonies are the source
of infection. The largest number of parasites is found
on young bees and drones. The varroa mite is transmit-
ted from one family to another by bees during theft,
drones during flight, when healthy bees come into con-
tact with sick honeybees, when the affected brood is
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moved to healthy families, near watering holes, and
apiaries roam. During the active beekeeping period, the
main place of concentration of the mite is located on
the printed brood and beehives. Drone brood, compared
to the brood of worker bees, is affected by 7-15 times
more [4, 14].

Fig. 4. Mite on imago and drone brood

The parasitism of the mite on the bee pupa causes
various disorders in its body. By parasitizing on adult
bees, female mites cause them to weaken. In families
affected by ticks, flight activity is reduced and, conse-
quently, medical productivity is reduced. By parasitiz-
ing on bee brood, mites cause significant changes in its
metamorphosis, due to which defective bees emerge
from the cells. The greatest changes occur in the second
period of development of the larval stage of the bee.
Affected bees are much smaller in size and lighter in
weight. Their body contains less protein and fat. Ab-
dominal shrinkage and lack of wings in worker bees
and drones are often observed [6, 9].

External signs of the disease in the bee family ap-
pear after 2-3 years of mite infestation and when more
than 20% of bees are affected. A slight defeat by the
varroa mite does not significantly weaken the strength
of the family and significantly reduce its productivity
[12]. With a strong invasion, especially in autumn, the
brood is variegated, part of the caps over the printed
brood failed, some holes in the caps of irregular shape,
dead larvae and pupae are at different stages of decom-
position, and putrefactive mass is easily removed from
the cell. The infested bee family does not provide itself
with food, weakens sharply and, as a result, dies, espe-
cially after the autumn replenishment of food supplies
with sugar [4].

Winter sick bees do not form a club well, are rest-
less, there are cases of defecation from feces inside the
hive, they have an underdeveloped fat body. Severely
affected by varroasis bees die during the winter or
weaken rapidly [7].

The beekeeper can determine the affliction of api-
aries with varroasis, as well as the effectiveness of the
applied anti-varroasis drugs by controlling the rash of
ticks. To have complete information on the infestation
of bees with varroasis and the effectiveness of the vet-
erinary drugs used, the beekeeper must control the tick
rash in 20% of families in the apiary or in every 5th
family. Determination of congestion should be per-
formed three times a year. Ticks are counted for the first
time in the winter, because part of the tick population
dies in winter and falls to the bottom of the hive, which
is clearly visible among other debris in the family. Un-
dersea with beehive debris of each hive is sifted on a
paper sheet through a sieve with holes of 3-4 mm. Then
use a magnifying glass to count the number of dead fe-
males of the varroa mite. During the winter, the natural
mortality among varroa mites is about 10-30%. If there
are several ticks in the winter garbage, it is a low inci-
dence of varroasis in the family, a few dozen - medium,
a few hundred - strong.

The family is assessed for the second time in the
summer after the main medical collection (late July-
early August) after the control of the varroa mite. The
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degree of family infestation is assessed by calculating
the average daily mite rash in the last two weeks of
July. If the daily rash of dead ticks is five or more, it
indicates a strong defeat of the family by varroasis.
Therefore, the beekeeper should start anti-varroa treat-
ments as soon as possible in the fall, because during this
period there will be about 3-4 thousand ticks in the fam-
ily. In families without brood, the average daily mite
rash should not exceed 0.5 mites per day. If the tick rash
is large, then antivaroatous treatments begin to perform
immediately after the last pumping of honey. The third
time the tick rash is controlled in late September [15].

Measures to control the pathogen, Varroa mite, are
improving from year to year, but it has an extraordinary
ability to adapt to most drugs used against it [3].

Many methods and means of combating varroasis
have been developed in the world practice of beekeep-
ing [16, 17]. To overcome varroasis, treatment should
be comprehensive, using control methods so that they
are effective and at the same time not harmful to hu-
mans and bees themselves. To control the varroa mite,
beckeepers often use the zootechnical method, oxalic
acid and bipin.

Zootechnical methods of control of varroa mite:
use of building frames; formation of layers with closed
brood; use of building frames with open drone brood;
artificial swarms [2, 11].

By creating a breeding break in the family, the
number of cells available for mite reproduction can be
significantly affected. This break can be achieved by
isolating or removing the uterus from the family for
about 3 weeks. During this time, all the brood is born,
so the mites move from the cells to adult bees. This ap-
proach alone or in combination with chemical treat-
ment can affect the growth of the varroa mite popula-
tion [21].

Varroa mites have a higher reproductive rate in the
brood of drones than in the brood of worker bees, due
to the longer period after sealing, which allows the
mites to give birth in the cells of worker bees only 1.3-
1.4 pieces. per cell, and 2.2-2.6 pcs. offspring in drone
cells. In addition, the period of infection of drone brood
is 40-50 hours, in the brood of worker bees - 15-30
hours [1].

In recent years, the most effective against varroa
mites have been the treatment of bee colonies with

chemicals in the barren autumn-winter period. At this
time, the bee families finish growing the brood and the
mite turns into bees. There are many of them, but the
most popular against ticks are methods using acids (ox-
alic, lactic, formic), as well as drugs with different ac-
tive ingredients [10, 13].

The fight against varroasis requires significant fi-
nancial costs, which consist of organizational and eco-
nomic, veterinary and zootechnical measures. The dif-
ficulty in combating varroasis is primarily that at all
stages of development, some adult mites are in cells
with sealed drone and bee brood [19]. At present, vari-
ous foreign and domestic chemicals have been devel-
oped to control the varroa mite. However, only the in-
tegrated use of various drugs and zootechnical
measures can successfully overcome varroasis in apiar-
ies [13].

In connection with the above, the urgent task of
beekeeping is the timely detection of the pathogen, as
well as the organization of comprehensive measures to
control the mite Varroa jacobsoni.

The aim of the research was to determine the im-
pact of various measures to combat bee varroasis on the
biological parameters of queen bees, the development
of bee colonies and their productivity.

Material and methods of research. A study of the
effectiveness of zootechnical biological methods and
chemical acaricides in the control of bee varroasis was
conducted on bee families of the Ukrainian steppe
breed.

Experimental groups were formed by the method
of analog groups. For the experiment at the end of
March 2018, three groups of bee families were formed,
5 families in each. When forming groups of bee fami-
lies, the following were taken into account: the strength
of the family, the amount of fodder stocks, the number
of printed brood and the number of bee colonies.

The study of the effectiveness of the use of com-
prehensive measures in the fight against varroasis of
bees was carried out using generally accepted methods.
According to the scheme of the experiment (Table 1) to
control varroasis in bee colonies of the control group
during the spring-summer period used a zootechnical
method, for which the drone brood was removed every
12 days.

Table 1

The scheme of the experiment

Group Number of families Means to combat varroasis of bees
1- control 5 Zootechnical method
2 — experimental 5 Zootechnical method + oxalic acid
3- experimental 5 Zootechnical method + bipin

The bees of the family of the second experimental
group, in addition to using a zootechnical method to
control varroasis, were additionally treated with oxalic
acid in two periods per season: after the spring audit (in
the third decade of April) and after pumping honey of
the main honey harvest (in the last decade of August).
Because oxalic acid does not penetrate through the
caps, it is most effective in periods without brood,
which makes it useful in the early spring [10]. Oxalic
acid was used at an ambient temperature of not less than

14 0C in the form of an aqueous solution. The solution
was prepared at the rate of 20 g of pure crystalline acid
per 1 liter of boiled water cooled to 36 0C. With the
help of a sprayer "Rosinka" bees were sprayed on the
hives, making sure that the solution does not fall on the
open brood. To do this, the honeycombs were pushed
to the width of two frames and the solution was directed
from top to bottom, as well as to the bees that were on
the walls and bottom of the hive. In April and August,
the treatment was performed again after 7 days.
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The bees of the family of the third experimental
group after the end of honey collection and the release
of the last brood were additionally treated with bipin 2
times in late October, after 7 days. Bipin was used as
an aqueous suspension - one ampoule (1 ml of concen-
trate) was dissolved in two liters of clean water. The
bees were sprayed with a syringe at the rate of 10 ml
per bee street. During the spring-summer period, drone
brood was regularly removed from bee colonies of the
third experimental group every 12 days, similarly to
families from the first and second groups.

In the experiments, before and after treatment,
bees were sampled from each family and the level of
entrapment was determined by the Petrov method. Ac-
cording to this method, 50-100 bees were placed in a
glass jar filled with hot soap solution and stirred peri-
odically for several minutes. After the bees floated to
the surface and the mites settled to the bottom of the
jars, the solution was carefully drained with the bees in
each sample and the sediment was examined by count-
ing the number of mites. Counting the number of bees
and mites, determined the percentage of congestion.
Clogging up to 2% was considered small, up to 4% -
medium, more than 4% - strong.

The level of congestion was also determined in the
brood. To do this, the lids of 100 cells with brood were
cut with a heated sharp knife and examined the elon-
gated larvae and cells. After removing the larva from
the cell, counted the number of mites that are on it. Dur-
ing the examination, the number of mites that are di-
rectly in the cell was counted. Then the obtained data
of brood larvae were summed with the data of adult bee
infestation and the average value of bee colonies was
determined.

For preliminary diagnosis of the presence of bee
colonies for varroasis in the winter-spring period, after
exposing the bees from the wintering ground and the
first cleaning flight of bees, the presence of mites in
samples of plague collected with wax caps and debris
from the bottom of the hive.

The strength of bee colonies was determined by
the number of streets occupied by bees at the end of
March, during the spring audit of bees and at the end of
October, during the autumn audit of bee colonies. It was
assumed that the standard honeycomb size of 435x300
mm contains 250 g, or 2500 bees, which corresponds to
one street. The outer parts of the extreme frames were
taken as 0.5 streets. Multiplying the number of streets
occupied by bees by the number of bees corresponding
to one street determined the strength of the families.

The presence of brood in the nest was determined
by two indicators:; the number of frames on which the
brood is placed and the absolute number of brood in the
family per cell. The number of brood during the spring
audit of bee colonies was determined using a frame-
grid divided into squares of size 5x5 cm. One square of
such a grid contains 100 bee or 75 drone cells. Deter-
mining the number of squares occupied by the brood,
multiplied by the corresponding number of brood (100
or 75).

The yield of marketable honey was determined by
the amount of honey pumped from each bee family dur-
ing the beckeeping season.

Wax productivity of families was determined by
the number of frames of rebuilt honeycombs based on
honeycomb, which was substituted in bee families reg-
ularly, as they rebuilt [5].

Results and discussion. The conducted re-
searches carried out the analysis of extensiveness of de-
feat of bee families by a varroa mite. Based on the data
obtained, four related to the biology of the bee family
during the development of the Varroa mite in bee colo-
nies [14].

The first period, from March to May, was associ-
ated with the change of overwintering bees, new ones
and the beginning of the increase in the number of bees
in the families. During this period, the extensive infes-
tation of families with the varroa mite did not exceed
3.27%, which is due to the natural death and rash of
mites during the winter and spring.

The second period, from May to August, was char-
acterized by an increase in the number of bees in the
families and an increase in the extent of bee infestation
by the varroa mite.

The third period (from August to October) was de-
termined by the cessation of uterine oviposition and,
accordingly, the growth of the family, the change of
summer bees by young ones that go into winter, and the
formation of a winter club. At the end of this period,
there was a peak in the extent of bee infestation by the
varroa mite, averaging 21.9%.

The fourth period - wintering (from October to
March). This period was characterized by the absence
of brood. Therefore, varroa mites did not reproduce and
only female mites were present in the families.

The extent of adult invasion reached critical values
during the formation of winter generation of bees (Au-
gust-September) and therefore posed a threat to the vi-
ability of bee colonies in the autumn and family devel-
opment in the spring of next season (Fig. 1).
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When studying the dynamics of development of
varroasis, it was found that the minimum damage to bee
colonies was in February and averaged 1.86%, the max-
imum - in late September-early October - an average of
21.9%.

Mass development of the Varroa mite occurs in
the summer, which feeds and develops mainly on drone
brood. The highest infestation was observed in drone
brood from May (3.54%) to August (27.2%). Conges-
tion of drone brood in March, compared with February,
increased by 0.86 percentage points. Then in each sub-
sequent place compared to the previous increase was as
follows: in April - by 1.05 percentage points, in May -
by 8.16 percentage points, in June - by 1.9 percentage
points, in July -by 13, 6 p.p. There have been no drone
broods in families since August, so this figure has not
been studied this month.

The congestion ofbrood of worker bees had a sim-
ilar dynamics. At the beginning of the active season,
this figure was almost on a par with the data of drone
brood. Starting from April, the number of mites on
brood of worker bees during the year increased (from
3.54% to 19.6% in September). However, the increase
in the larvae of worker bees was gradual, in May - by
3.82 percentage points, in June - by 2.67 percentage
points, in July - by 3.5 percentage points, in August -
by 2.7 percentage points. .p., September - by 3.0 p.p.

Invasive disease varroasis in brood of worker bees
developed less than in drone, but more than in adult
bees. If at the beginning of the season in the first three
months this figure was almost the same, then in the fol-
lowing months there was a noticeable difference in fa-
vor ofbrood of worker bees. This is due to the fact that

in the summer months of the active season, the mite de-
velops mainly on the drone brood. In May, the reduc-
tion in brood entanglement of worker bees was by 4.27
percentage points, in June - by 3.5 percentage points, in
July - by 13.6 percentage points.

At the end of the active season, the uterus reduces
egg-laying, ie the brood is smaller, and the mite in-
creases in adults. And at the end of the active season
(September) inbee colonies congestion is 21.9%, an in-
crease over the previous month by 8.5 percentage
points.

Determining the level of infestation of bee colo-
nies with varroa mites is the most important component
of measures to treat bees from varroasis. Mite infesta-
tion of more than 3% causes a significant departure of
their bees. Ifbees are affected by ticks in autumn, more
than 10% have no guarantee of their survival, even if
the bees are treated with anti-varroa drugs. Ifin July the
degree of mite infestation ofbees is less than 1%, treat-
ment against mites can be postponed until the fall, after
pumping out the honey. If in the beginning of summer
till October the defeat of bees by a tick in families
makes 5-6%, their number increases depending on
force of families. In particular, in weak families up to
28%, in strong - up to 20%, ie the number of mites in-
creases 4-5 times over the summer.

Treatment of bees for varroasis involves primarily
reducing the number of varroa mites to a safe level for
bees. In our experiment conducted in the apiary of the
farm in the beekeeping season 0f 2018, the fight against
varroasis was carried out according to the scheme dur-
ing the months of May-August (Table 2).



Types of work

Rest period, hibernation of bees

Exhibition of bees from the wintering ground

Oxalic acid treatment (group 2)

Stimulating feeding for bee growth

Zootechnical control measures (1, 2, 3 groups)

Bipin treatment (group 3)

Scheme of control of bee varroasis

Months ofthe year
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Treatment of bee colonies of the second experi-
mental group with oxalic acid was carried out in two
periods: spring and late summer, and the third experi-
mental group (bipin treatment) - only in autumn. All
groups of experimental families for their removal from

the winter, according to the results of the spring audit,
are characterized by the same indicators of strength,
number of feed stocks, printed brood and the level of
congestion (Table 3).

Table 3
Characteristics of experimental groups of bee colonies, group average
Num‘pe;r of The strepgth of Amount of Number of Clogging of bee
Group families, the family, the printed brood, 2
. feed, kg colonies,%
pieces cells pcs.
1- control 5 7.4 6.7 830 3.1
2 — experimental 5 7.3 6.5 840 32
3- experimental 5 7,2 6.8 820 3.1

As can be seen from Table 4, bee families during
the spring audit were of medium strength, 7.2-7.4 bee
streets in each family, and had an average of 4 squares
of 5x5 c¢cm on each frame on two hives printed brood.

After the equalization period, on April 24, the sec-
ond experimental group was treated with oxalic acid.
This treatment was repeated after 7 days at a tempera-
ture of 14-15 0C. Before and after treatment of bee col-
onies, the degree of Varroa mite infestation was deter-
mined. The degree of infestation of bee colonies by the
varroa mite for this period was average and amounted
to 3.1-3.2% with an intensity of invasion of 1-2 speci-
mens.

From May to the end of August, the following zo-
otechnical measures to control varroasis were carried
out in the apiary in all bee families according to the
scheme:

- the use of wax frames, on which bees rebuild
drone cells, and after sealing the drone brood removed
it from the nest with mites every 12 days;

- the use of mesh subframes to catch mites, which
fell from the bees to the bottom of the hive and rarely
climbed back to the bees.

The intensity of the use of zootechnical and chem-
ical agents to combat varroasis can be judged from the
data in table 4.

Table 4
Degree of defeat of bee families,%
The degree of damage to bees Varroa J.,%
Group Date of examination + before the start of the season,%
31 March | 24 April | 6 September | 18 October
1- control 3.1 3.1 1,7 1,6 -1,5
2 - experimental 3.2 1,2 1,8 0.5 =27
3- experimental 3.2 3.2 1,7 0,4 -2.8

During the summer, the number of mites in bee
colonies does not decrease, and they focus mainly on
drone brood, so it was removed from the hives of all
three groups every 12 days. This zootechnical measure
restrained the growth of congestion.

These tables show that the use of only a zootech-
nical method to control varroasis of bees in the first
control group leads to a reduction in congestion by al-
most half (from 3.1% in spring to 1.6% in autumn).
However, the zootechnical method is not effective
enough to remain the only means of controlling varroa
mites. The use of chemicals to combat invasive disease
in the experimental groups had a significant effect on
reducing bee infestation. Thus, the treatment of bees of
the second experimental group with oxalic acid had a
positive effect on their recovery. The infestation of
these bees at the end of the beckeeping season was only
0.5%, which is 2.7% less than the initial infestation rate
(at the end of March).

Treatment of bee colonies of the second experi-
mental group with oxalic acid (2 times in spring and 2
times in autumn) significantly reduced the rate of con-
gestion. Immediately after treatment of families with
this drug in the spring congestion decreased to a mini-

mum (from 3.2 to 1.2%), but in the process of develop-
ment of bee colonies congestion increased again and on
September 5 amounted to 1.8%, and after autumn treat-
ment with oxalic acid decreased again and amounted to
0.5%.

The treatment of bees of the third experimental
group with bipin in the beginning of October proved to
be the most effective. As a result of treatment with this
drug, the congestion decreased by 2.8% compared to
the spring period.

Thus, due to the use of chemicals to combat var-
roasis by the end of the beckeeping season it was pos-
sible to reduce the rate of congestion to 0.4-0.5%
against 1.6% using only zootechnical control measures.

Thus, as a result of the use of various means of
combating varroasis in the complex (zootechnical +
chemical) gives a relatively better effect than the use of
only zootechnical means.

However, it should not be forgotten that chemicals
to some extent affect the health of bees and the quality
of bee products. Therefore, with such a relatively low
congestion of families in the spring, you can avoid
treating them with chemicals during this period (Ta-
ble 5).
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Table 5
Changing the enclosure of bee colonies as a result of the use of chemicals (autumn treatment)
1 )
Group of bee families The name of the drug used to treat bees C}ogga ng. % -
before processing | after processing
2 — experimental Oxalic acid 1,8 0,5
3- experimental Bipin 1,7 0.4

It is better during the spring-summer period to reg-
ularly, every 12 days, remove drone brood and treat
families in the fall with bipin or oxalic acid.

During the beekeeping season, the rate of increase

in the strength of bee colonies of different groups was
not the same and almost did not depend on the means
of combating varroasis, and varied greatly from period
to year (Table 6).

Table 6
Changes in the strength of experimental families during the beekeeping season
Date of observation Number of honeycombs occupied by bees Number of bees, thousands
group of bee families group of bee families
1 2 3 1 2 3
31 March 7.4 7.3 7.2 18,5 18,3 18,0
24 April 6,5 6,5 6,4 16,4 16,4 16,0
15 May 10,5 12 11 26,3 30,0 27,5
16 June 17,0 18,4 19 42,5 46,0 47,5
15 July 18,4 20,5 21 46,0 513 52,5
20 August 11 12 13,1 27,5 30,0 32.8
11 September 7,5 8.0 8.2 18,8 20,0 20,5

The production of brood in bee colonies is best de-
termined during the beckeeping season by the strength
of the family, ie by the number of streets well populated
by bees. The data of the obtained researches show that
the development of experimental families of all groups
during the season took place in comparison with the
same intensity. In the development of bee colonies,
there was a general pattern inherent in the biological
properties of bees: after the winter, the strength of the
family decreases slightly, then increases, and before the
onset of wintering decreases again.

Additional treatment of bee colonies of experi-
mental groups with chemical acaricides against varroa-
sis somewhat affected their development. During the
treatment of bees with chemical acaricides, the number

of bees in the experimental families was higher since
May. In May, the increase in the second group by
14.3% and the third - by 4.8%; June - by 8.2 and 11.8%;
July - by 11.4 and 14.1%, August - by 9.1 and 19.1%
and September - by 6.7 and 9.3%, respectively, com-
pared with the control. Because additional treatment of
bee colonies with oxalic acid and bipin chemicals had
a greater effect on varroa mite shedding than only the
biological method of removing drone brood, this con-
tributed to better development of bee colonies in the ex-
perimental groups.

The various measures to control varroasis used in
the experimental apiary during the study period signif-
icantly affected the productivity of bee colonies (Table
7).

Table 7
Productivity of bee colonies, on average per 1 family
. Group
Month active season 1-control 2-experimental 3-experimental
Production of marketable honey, kg 21,540,18 23.,3+0,47 2424025
Rebuilt honeycombs, pieces 7,1£0,08 7,6£0,12 7,3+0,14
Produced wax, kg 1,2+0,02 1,4+0,01 1,3340,02

The highest rates of honey productivity of bee
families were in the third group, where per bee family
per season received honey by 2.7 kg, or 12.6% more. In
the second group, bee colonies produced 1.8 kg, or
8.4% more honey than in the control, but compared to
the third group, less than 0.9 kg, or 3.7%.

The bees of the experimental families produced
more wax during the reconstruction of the hives. The
second experimental group was the best in terms of the
number of reconstructed cells. Thus, the advantage in
this group was 0.5 pcs. honeycombs more per bee fam-
ily, or 7.0% compared to the control. When comparing
the studied indicator between the experimental groups,
the bees of the second group, compared with the third,
rebuilt by 0.3 pieces, or 4.1% more honeycombs.

The wax capacity of bees of the second group was
higher by 16.6%, the third - by 10.8% against the same
indicator of the first group. The advantage between the
experimental groups was the second - by 5.3%.

In May, almost the same amount of protein feed
was collected from the bee families of the experimental
groups - 115.5-118.3 g, in June the indicators already
differed between the groups. Thus, the bees of the sec-
ond group collected 6.8 g, or 6.4% more bee pollen, in
June the difference was more significant, in the second
group more by 18.8 g, or 17.7%, the third - by 9, 4 g, or
8.9% (Fig. 2).

During the experimental period (from May to
July) from bee families of experimental groups col-
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lected a larger amount ofbee pollen, namely, inthe sec-
ond group 354.6 g, which is 27.2 g, or 8.3%, the third -

2®2!

347.1 g, which is 19.7 g, or 6.0% more than the first
control (327.4 g).

1-control
2-experimental
3-experimental

Fig.2. Monthly collection ofpollen bees, g

Families treated with oxalic acid (group 2) com-
pared to the third group (bipin treatment) brought 7.5 g,
or 2.2% more pollen, into the nest (Fig. 2).

Thus, analyzing the productivity of bee colonies,
it can be stated that the congestion ofbee colonies from
spring to autumn with different methods of treatment
against varroasis significantly affected their honey and
wax productivity and collection of pollen.

Conclusions. The minimum number of bee colo-
nies in February was 1.86%, and the maximum in late
September and early October was 21.9%. The largest
congestion in the drone brood, from May to August
(from 3.54 to 27.2%). The use of a zootechnical method
to control bee varroasis leads to a decrease in conges-
tion by 1.5, with treatments with oxalic acid - 2.7 and
bipin - by 2.8%. In May, the development of bee colo-
nies in the second group increased by 14.3% and the
third - by 4.8%; June -by 8.2 and 11.8%; July -by 11.4
and 14.1%, August - by 9.1 and 19.1% and September
-by 6.7 and 9.3%, respectively, compared with the con-
trol. During the season, honey was obtained in the sec-
ond group by 12.6%, the third - by 8.4% more honey
compared to the first group, which did not treat bees
with chemical acaricides. From bee families of the sec-
ond group more pollination was collected, in compari-
son with control, by 8,3%, the third - by 6,0%. Wax
secretion in families of the second group was higher by
16.6%, the third - by 10.8%.
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DAIRY PRODUCTIVITY OF COWS OF DIFFERENT BREEDS

Annomanus.

B cmamve nokazana agghexmusHocms MOIOUHON NPOOYKMUBHOCIY PA3HbIX NOPOO Kopos. Pacemampusa-
emcs nUAHUE HEUIHUX XAPAKIMEPUCTIUK HA NPOOYKIMUBHOCHTb.

Abstract.

The article shows the effectiveness of milk production of different breeds of cows. The influence of external

characteristics on productivity is considered.

Knrouesvie cnosa: npooykmueHocmy, CKOM, MOJIOYHOCHb, bIPAWUBAEMOCHIb, 2eHOGOHO, KIUMAN, KOPOGHI.
Keywords: productivity, livestock, milk production, rearing, gene pool, climate, cows.

Atipnmpckas mopoma kopos. [lomyumma csoe
HA3BAHUC B YCCTh PCTHOHA, TAC ¢ HAYAIH PA3BOIHTH,
— Otipnmp, IloTrnanams, rae ee YCHEINHO BhIPAIIH-
BAIOT U CCTOAHSA. BBIBCICHA TPH IOMOIIH TTHTCIIHHOTO
VAYYIICHAA BHIOB MCCTHOTO CKOTA C MOCICAYOLIHM
CKPCIMUBAHHUCM ¢ HeCKOIbKIMHE TiopogamMu KPC — roa-
JMAHACKOH, TCPHCCHCKOH, ICBOHCKOH H repeH(OPACKOH
mopogamu. CaMOCTOATCTFHOW TOPOAol AMmmpckas
o0paBicHa B 1862 roay. 3tor KPC mpeamovuTaror Cy-
POBBIH KJIMMAT KAPKOMY — IOTOMY IITHPOKO PacIpo-
crpancH B Kananme, CIIIA, ®unnauaaum, a Tawke B Ce-
Bepo-3anmagHoM u LleHTpamsHOM OKkpyrax Poccuu, 3a-
HHMAOMICH BTOPOC MECTO IO HATHYHIO MOYJIALHHA, a
camas OompInast 00mAas YHCICHHOCTh aHPIIUPOB UME-
ercs B OunisiHAun. TeM He MEHee, pa3BOAAT TAKHX KO-
poB u B ABcTpamuu [1]. [omUITHHCKAS HITH TOMITHHO-
(pusckaa mopoaa kopoB. Camblil PaCIPOCTPAHCHHBIH
sua KPC B Mupe. BriepBbic MOSBHIACH HA TCPPUTOPHH
Hunepnarnos. brina BBe3eHa B CeBEpHYIO AMCPHKY B
1852 roxay, 3aTteM A1 HOBBIICHHUS MOJOYHON MPOIy K-
THBHOCTH OBLTa CKPCIICHA C HCMCIUKHM KPYITHBIM PO-
rateM ckoToM. B CIIIA uw Kanane OypeHOK COBEpIICH-
CTBOBAJIH B OCHOBHOM IO BCIHYHHC YOS H SKUBOMY
BECY NMPH HCCHIBHOM OTOOPC MO SKHPHOMOJIOTHOCTH.
Jlonroe BpeMs HOCHIIA HA3BAaHUE TOMITHHO-(PPH3CKOH
B CBSI3H CO CIIHSHHCM ACCOUMANHI 3aBOTUHKOB COOT-
BETCTBYIONIMX BHAOB. 3ateM, B 1983 rozy, ec Ha3Banue
COKPATHJIM A0 HBIHEIIHETO — rOMIUTHHCKAs. B Poccun
mosBHIACh B 1956 roay: 3aeCh pa3BOIAT MPCHMYIIC-
CTBCHHO HCPHO-TICCTPHIX KOPOB 3TOTO HATIPABJICHHA,
OIHAKO, €CTh M MECTPO-KpacHble. VX monyummm npu
TMOMOIIH CKPCIIMBAHASA TOJMITHHCKAX OBIKOB C KOPO-
BaMH CUMMEHTAJICKOH OPOBI [2].

Jlrepcetickas mopoga KopoB. CUdTacTCs OTHOH
H3 CAMBIX CTAPBIX W >KAPHOMOJOYHBIX KYJIBTYPHBIX
paznoBuaHOCTEH. [Toayunia CBOE UMA B YECTh OTHOTO
w3 HopMaHACKHX 0CTPOBOB — JIKepCH, TAC €¢ HAYAIH

Pa3BOINTH KaK IIIEMEHHON CKOT, HCITOJIB3Y S TCHETHYC-
CKHH Marepuan HOpMaHACKoro u Opuranckoro KPC.
Jloro coxpansia CBOKO YHCTOKPOBHOCTD B CBSI3H C 3a-
MPETOM BIACTEH HA SKCHOPT IMIIEMEHHOTO CKOTA. I1ne-
MEHHYK KHHUTY JDKEpceiickoil mopoas! 3asenu B 1866
roay. 3a MPeAcIIbl CBOCH POANHBI HKEPCEHCKHE KHUBOT-
HBIC OBLTH BICPBBIC BBIBC3CHBI TOJIBKO B Hauame XIX
Beka: cHavyana — B Aarmmo u CIIIA, a mo3ke — B AB-
crpamuto, Appuxy u HoByro 3emaHauro, TaC KUBYT H
cerogus. [ToMuMO 3TOTO, MHMPOKOE PACIPOCTPAHCHHE
noyunnd B Jlanuu, Kanaae u @panuuu, a Takxke B Bo-
pOoHEKCKOH W MockoBcko# obnactsax Poccun. UepHo-
niecTpast mopoaa kopos. COBETCKUI KPYIHBIH POTaThIH
CKOT MOJIOUHOTO HANPABICHHUA H BBICOKOH, B TOM
YHCJIC MACHOH, POy KTHBHOCTH. MIMeeT XapaKkTepHBIN
OKpac, 3a 4TO H IOJIy4YHIa CBOC Ha3BaHWE. MHOTHA ec
OIMHOOYHO OTOKIACCTBISIOT C TOMMITHHCKOHW MOPOIOMH.
B nauane 1930-x ro0B >KHBOTHBIC YCPHO-TIECTPOTO
oxpaca 3aso3wmck B CCCP w3 I'epmanmn u cTpaH
IMpubantuku. Tawke 3Ty MOPOAY MONYYATH IYTCM
CKPCHIMBAHMS MECTHBIX KOPOB C OBIKAMH, MOCTABIIIC-
MbIMH W3 HunepnaHmoB, a OKOHYATENBHO €€ yTBEP-
a8 1959 roay mocme aud (hepeHUHAINT KHBOTHBIX
¢ KpacHbM okpacoM. K konuy 1970-x roaoB umuciacH-
HOCTb ’KHBOTHBIX YEPHO-TIECTPOTO OKPAca MPEBHICHIIA
10 moH ro10B [3]. CHMMCHTAIBCKAA MOPOJA KOPOB.
Jror KPC cumraercst omHMM W3 CaMBIX APCBHHX B
mupe. B V Beke ero reHeTHYeCKUX MPEAKOB MPUBE3IH
Ha Teppuropuro [IBeiapun, 3aTeM CKOT MOCTOSHHO
COBECPIICHCTBOBAJICA BILIOTh 10 BTOPOH MOJIOBHHBI XX
BeKa. ’KHBOTHBIE XOPOMIO MPHUCTIOCOOICHBI K AKKJINMA-
TH3AIMH, BCJICJCTBHE YETO MOIYHYWIN IIHPOKOE pac-
MPOCTPAHCHHE BO BCEM MHpE. BriocnencTsmm yxe ee
TCHETHYCCKUI MAaTepHall HCIOIB30BAJICS I ITOJIyIe-
HHS MHOTHX JAPYTHX MOPOA — OONTapCcKOH KPaCHOI,
BEHIEPCKOM MECTPOM, CIIOBALKON KpPacHO-TIECTPPOH,
CBIMCBCKOH, MOHOCITBAPACKOH, (PPAHITYy3CKOH CHMMCH-
TajxeckoH, (uexdu, u apyrux. B Poccum m3BectHa ¢
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