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The hygienic cleaning of honeybees is a genetic defensive reaction which inhibits the spread of
infections on an apiary. The level of its activity determines the protective abilities of bee colonies and can be
adjusted by the application of the adequate in composition stimulants used in the bee colonies in a special
way. It has been found out that the application of PDE (Placenta Denatured Emulsified) by the «modified
methody (by feeding and aerosol spraying) activates the development of bee colonies and their sanitary and
hygienic activity to a greater extent than by simple feeding. The first experimental group was given PDE by
feeding,; the second group was given PDE by feeding and aerosol spraying in a dose of 1 ml per 100 ml of
50 % syrup in the amount of 100 ml per beeway; the first control group was given sugar syrup without PDE
by the «modified methody, the second control group was kept without any stimulation. The changes of
hygienic cleaning of honey bees in Varroatosis and infections honeybee brood were evaluated after
stimulation.

The level of hygienic cleaning in bee colonies was evaluated by the «perforation testy 24 hours after
the application of PDE by different methods and without any stimulation. The degrees of hygienic cleaning
in the bee colonies were the following: 95.3 % in the group where PDE was applied by the «modified
methody; 94.7 % in the group where PDE was applied by the feeding; 90.3 % in the group which was given
syrup without PDE, and 79.7 % in the group without any stimulation. The increase of the level of hygienic
cleaning in bee colonies after the application of PDE by the «modified methody improved their ability to
resist infectious diseases of the honeybee brood.
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licieniuna noeedinka MeOOHOCHUX OO0JNCIL € 2eHeMUYHOIO 3AXUCHOI0 DEeaKyiclo, KA CMpumye
PO3noscioddcents tHgexyil na naciyi. Pieenw it akmusnocmi 6U3HAYAe 3aXUCHT MONCIUBOCMI DOHCONOCIMeEl
ma Moodice Oymu CKOpe2oGaHUll ULIAXOM 3ACHOCY8AHHS NOBHOYIHHUX 34 CKIAOOM CHMUMYAAMOpIe ma
0CcoOaUBUM CROCODOM X 3a0asanns 00xcorOCiM’siM. Bcmanoeieno, wjo 3acmocy8anusi NAAYEeHMAapHo2o
npenapamy IJ[E (niayenma Oenamypoeana emynbe08ana) «MOOUPDIKOBAHUM MEMOOOM» (320008)Y8aAHHAM
ma aepos3oyibHO) AKMUBIZYE PO3BUMOK 00JiCONOCiMeli ma iX CAHIMAPHO-2ICIEHIYHY aKMUBHICMb 8 OLlbULill
Mipi Hidic wisxom 320008yeanns. Tlepwiii docnionin epyni IIJAE 3a0asanu 320008y8anusm, Opyeil —
«MOOUPDIKOBAHUM MEMOOOMY (320008Y8aHHAM i aepo30abHo) 6 003 1 ma Ha 100 ma 50 % yyxposozo cupony
no 100 mn wa eyauuxy 002Cin, neputiti KOHMPOAGbHIL 2pyni — 3adasanu yykposuti cupon 6es IIJ[E
«MOOUPIKOBAHUM MemOOOM», Opyea KOHMPOIbHA epyna Oyaa Oe3 cinaxoi cmumynayii. 3minu eicieniunol
ouucmku 60xcin npu Bapoosi ma ingexyisx po3niody MeOOHOCHUX OO0XNCIN OYIHIOBAAU NICHsE NPOBEOCHHS
CIMUMYTIAYL.

Pisenv cicieniunux ouucmrku 6 60xconocimeri oyinO8aANACs mecmom «nepgopayiny uwepes 24 200un
nicns 3a0asanns IJAE pisnumu memooamu ma 6e3 npogedentss cmumyasiyii. Cmyninb 2ieieHiuHOi 0uucmKy 6
O0dconunux cim’sx Oyau eionogiono: 95,3 % — y epyni, wo ompumysara IIJJE «moougixosanum
Mmemooomy;, 94,7 % y epyni, wo ompumysana IJ[E 320008ysanusm; 90,3 % — y epyni, wo ompumysana
cupon 6e3 II[JE ma 79,7 % — y epyni 6e3 nposedennss cmumyasayii. Ilioeuwenns cicicHiunoi ouucmxu
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O0xconocimen nicis  euxopucmanns IT[E  «modugixosanum cnocobom» nidsuwuna ix 30amHicme
NPOMUCMOAMU THGEKYIUHUM 3AX80PIOBAHHSIM PO3NA00Y MEOOHOCHUX DOXCILI.
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OYUCTKA BJUXKIJ, «TECT-ITIEP®OPALIS», XBOPOBU PO3IUIONY, ITPODOIJIAKTUKA
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Tueuenuueckoe nogedenue MeOOHOCHVIX NUeNl SGISAEMCS 2eHeMUYEecKOU 3AWUmHOU  peakyuel,
KOmMOopasi coepaicusaen pacnpocmpanenue ungexyull Ha naceke. Yposenv ee akmugHocmu onpeoensiem
3auummusle QYHKYUU nyerocemell u Modcem Oblmb CKOPPEKMUPOBAHHBIL HyMeM NPUMEHEHUs NOTHOYEHHBIX
N0 COCMAgy CMUMYISIMOPO8 U 0COObIM CHOCOOOM UX 3A0ABAHUS NYENOCeMbSIM. YCmMAaHOGIeHO, YUMo
npumeHenue niayenmapnozo npenapama 11D «mMoou@uyupoganHviM Memooomy (CKapmaugaHuem u
A2PO30NLHO) AKMUBUUPYEI pa3gumue RnueroceMmeli U UX CAHUMAPHO-SUSUCHUYECKVIO AKMUBHOCMb 8
bonvuteli cmenenuy, yem nymem cxapmauganus. Ilepgoi onvimnou epynne 3aoaeanu 117D cxapmnuganuem;
8MOPOU — «MOOUPUYUPOBAHHBIM CROCOOOMY (CKAPMAUBAHUEM U A3PO301bHO) 6 003¢e 1 ma na 100 ma 50 %
caxaproeo cupona no 100 mn Ha YI0UKy nuen; nepeoli KOHMPOILHOU epynne — 3a0a8aIU CAXAPHBIU CUPON
bez II/[D «moouguyuposannviv Memooom», Gmopas KOHMPOAbHASL 2pynna Ovlia 0e3 CMmuMyIayuu.
Hzmenenus eueuenuveckoll oyucmxu nuen npu Bapoose u ungexyusx pacnioda meOOHOCHbIX nuén
OYEHUBANIU NOCIE NPOBEOCHUST CIMUMYTAYULU.

Yposenv cucuenuueckou ouucmxu @ nuenocembsax OyeHugaIU mecmom «nepgopayusy uepes 24 vaca
nocne 3aoaeanus I[E pasnvimu memodamu u 6e3 npogedenuss cmumyasyuu. Cmenensv eucuenuueckorl
OYUCMKU 8 NYETUHBIX cembix OvLiu coomeemcmeenno: 95,3 % — 6 epynne, xomopas noayyara I1/[D
«mMooupuyuposanuvim memoodomy, 94,7 % e epynne, komopas noayuara 174D ckapmaueanuem; 90,3 % —
6 epynne, umo noaydana cupon 6e3 I/[0 u 79,7 % — 6 epynne 6e3 nposedenus cmumynayuu. Ilosviuenue
2UeUeHUYecKoll oyucmKu nuenocemell nocie npumenenus: I3 «mooupuyuposannvim Memooom» nogulcuna
UX CNOCOOHOCIb NPOMUBOCIOAND UHDEKYUOHHBIM OONIE3HAM PACNI00A MEOOHOCHBIX NYEIL.

Kmiouesnie ciaosa: ITUEJIOBOJCTBO, MEJOHOCHBIE IMUEJbI, YJIOUYKU ITYE],
1> (IUIALIEHTA JAEHATYPUPOBAHAS OMVYJIBITUPOBAHHAS), CTUMYVYJIALNA,
T'MT'MEHUYECKAST OUUCTKA ITYEJI, «TECT-IIEP®OPALIMS», FOJIE3HU PACITIOJIA,
[MPOOUIIAKTUKA

Ukraine has unique climatic conditions infection, but does not play any decisive role
for the successful development of strong and in the protection of bees [1-2].
viable bee colonies on the conditions that risks Due to the special vital activity of bees,
and infectious diseases of bee broods are which are in a constant contact with various
minimized. The situation is complicated by the pathogens that exist in the environment, it’s
presence of associated infections on an impossible to fully exclude the epizootic chain
apiaries, which cause some difficulties in in bee colonies. Thus, to resist diseases it’s
diagnosis and therapy and require the use of quite reasonable to take less aggressive
different drugs. Therefore, to prevent the preventive measures for the bee colonies on
diseases on an apiary, it is advisable to take the apiaries. The term «immunity» is seen as
less aggressive preventive measures for bee the protective properties of bee colonies and
colonies. First of all, this is disinfection, which their representatives. To create the protective
provides the containment of spread of the mechanism, it is necessary to have the strong

bee colonies with a high level of sanitary
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cleaning; owing to this the removal of dead
brood as a source of infection will be fulfilled
in time. Therefore the search for ways of
improvement of the hygienic cleaning of bees
is relevant today [3-5].

The hygienic cleaning of bees or
sanitary cleaning is the basis of adaptation and
protection of natural bee colonies. Some
scientists determine the term «hygienic
cleaning» as a form of resistance to such
infections as the bee pest, foul brood, mycosis
and Varroozis. Such disease resistance is
provided by early removal of the pathogens
before they affect the other honeybees or the
brood. The assertion that by activation of the
sanitary ability of honeybees the sickness rate
can be reduced and the use of drugs can be
avoided is in the focus of attention of the
researchers all over the world [6-8].

There is a classification to determine
the hygienic level of bee colonies. The colony
is considered hygienic if it is able to remove
70 % of the affected brood within 24 hours
(other authors claim 90 % barrier) and
unhygienic if it removes less than 40 % (70 %
according to the other authors), which is a
critical indicator, especially for winter [9].

Such matters as the connection of the
hygienic cleaning of bees with genetics,
breeds, habitats, and the ability of honeybees
to recognize the diseased brood have been the
subjects of debates nowadays. Bee colonies
with a high degree of cleaning are
recommended for breeding. It is also known
that hygienic behavior depends on the strength
of a bee colony, forms its viability, which in
its turn depends on the climatic conditions, the
quality of food supply and other factors. The
use of immune drugs may be considered one
of the ways of strengthening the hygienic
cleaning. In our previous studies, the positive
influence of PDE on the economic indicators
and on the changes in the organism and
hemolymph structure was proved. Its toxicity has
been studied, its dose has been defined; the
«modified method» of its application for the
honeybees has been developed and patented [10-13].

The purpose of our work was to study
possible ways of correction of sanitary and

hygienic cleaning of honeybees through the
application of PDE using the «modified
method» (by feeding and aerosol spraying) in
spring and assess the clinical signs of
infestation of bee colonies with brood
infectious diseases against a background of
intensification of the hygienic cleaning.

Materials and Methods

The test was conducted on a private
apiary of Chernihiv region in April 2013, after
the exhibition of bee colonies had taken place.
On this apiary, the honeybees were kept in
multiblock beehives where the treatment
against ticks was provided in autumn; the
queens were replaced in time, the research and
disinfection took place according to the plan,
the honeycombs were discarded; honey flow
took place in the environmentally friendly —
forest, meadow and field - areas.

The object of study was 104 bee
colonies of different strength, the native
Ukrainian gray breed, bee queens aged 1.5-2.5
years, PDE (Placenta Denatured Emulsified)
produced by «Biotekhindustriya»  Ltd.,
changes in the sanitary and hygienic cleaning
after the application of PDE in different ways,
the analysis of the degree of Varroatosis
infestation and the presence of «diversity» of
symptoms in the brood of bees.

At the beginning, the four groups of
bee colonies were formed for experiments and
control. In each group, the types of families
were isolated according to their strength: 10
strong (89 beeways), 10 average (67
beeways) and 6 weak (5 and fewer beeways).
The first experimental group (E 1) was given
PDE by feeding and the second experimental
group (E 2) — by the application of the
«modified method» (by feeding and aerosol
spraying) in a dose of 1 ml per 100 ml of 50 %
sugar syrup in the amount of 100 ml per
beeway within two weeks. The first control
group (C 1) was given sugar syrup without
PDE of the «modified method» (by feeding
and aerosol spraying) and the second control
group (C 2) was kept without any stimulation
(tabl. 1). The hygienic cleaning of bee colonies
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and brood infestation of honey bees were
evaluated after applying the additives.

The hygienic cleaning was studied by
the «perforation test» of brood cells on the
frame taken from the middle of the hive.
The needle was inserted into the depth of 0.5
cm in each of 100 cells of the sealed brood on
the frame segment sized 5x5 cm. This zone
was marked and the number of the treated cells
was counted 12 and 24 hours later.

The analysis of the hygienic ability of
honeybees in bee colonies was evaluated by

the “perforation test” according to the
following indicators: above hygienic or high
degree of cleaning — more than 95 %;
hygienic enough — 90-95%, medium

hygienic — 80-90 %; unhygienic — below
80-70 % of treated cells with the pathologic
brood of bees 24 hours later.

The presence of clinical signs of the
infected brood was determined visually by the
presence of «irregular brood» and mummified
larvae  during the  research  period.
The extensiveness of Varroatosis infestation
(number of mites per 100 bees) was taken into
account. The changes in the bee colony
strength before and after the application of
PDE were evaluated. These experiments were
treated statistically with the help of the
Student's factor [14].

Results and Discussion

The experiments have confirmed the
dependence of the intensity of development of
bee colonies in spring upon their well-timed
PDE stimulation. On the basis of the results of
previous studies, the following methods of
PDE application for bee colonies have been
proposed (tabl. 1).

Table 1
The methods of application PDE with sugar syrup and without PDE
Groups Of honey bees PDE application (dose, frequency)
and their strength Methods of
verified by i L. . L. S
experiment and Basic PDE application Additional PDE application | PDE application
control
experimental
st . 1 ml of the PDE per 100 ml of 50 %
The 1™ experimental .

. sugar syrup per frame covered with .
group (E 1%): The feeding
Weak. n =6 bees by seven day as eaten, lied additionall hod of

o Weak, n = depending on the strength and needs was not applied additionally | method of syrup
= |Average, n =10 £ th | h diti with PDE
& Strong, n = 10 of the colony, weather conditions
' ’ and bloom intensity of honey plants
‘QE) 1 ml of the PDE per 100 ml of 50 %|in  addition, by during the The «modified
g |The 2" experimental |sugar syrup per frame covered with|inspection or examination, the methody
5 |group (E 2*%): bees by seven day as eaten,|empty open frames for brood and (feeding and
% Weak, n=6 depending on the strength and needs|honey are sprinkled with syrup aero;gol
S Average, n =10 of the colony, weather conditions|with PDE and the PDE by aerosol spraying) of
- |Strong, n =10 and bloom intensity of honey|spraying for better eating three s {’1 gith PDE
2 plants. times within two weeks yrup
o control
1 I of 9 i . . . | Th ifi
The ¥ control group.|frame covered with bess; - |!n addition, during the inspection| 1 CEO% e
ExE. : ’ . lor examination, the frames are .
(C 1¥%*); 7 times a day as eaten, depending| . . (feeding and
Weak,n=6 on the strength and needs of the :p;;nl_(llled fgrwglettséruegtigy ; eé?;g; aerosol
Average, n =10 colony, weather conditions and “1;)1 th}illl1 gz weeks. Dru gwas ot spraying) of
Strong, n = 10 bloom intensity of honey plants. . ' & syrup without
Drug was not applied applied PDE
The 2™ control group
(C 2 *¥**); . o - .
Weak. n = 6 Bee colonies only exist in natural conditions (nectar and honey). Without any
Avera’ge =10 The PDE and syrup were not applied stimulation
Strong, n =10

Note: E 1* E 2** — experimental groups and C 1*** C 2**** — control groups of bee colonies
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The effectiveness of  various
stimulation methods are listed below (tabl. 2).
Thus, on the average, after the application of
PDE by the «modified method» in
experimental group E 1 (feeding and aerosol
spraying) the number of beeways increased by

1 beeway compared with experimental group
E 1 (feeding method); increased by 1.3
beeways compared with control group Cl1
(feeding of syrup by the «modified method»)
and increased by 1.8 beeways compared with
control group C 2 (without any stimulation).

Table 2

The hygienic cleaning and strength of bee colonies by different methods
of PDE application (M + m, n=6/10)

Period The strength of the colonies in Sanitary-hygienic cleaning.
of Ct}lllropps of honey l_)ees and beeways, number «Perforation test» control of cell
experi- eir strength verified by before the use| after one month of | cleaning 12 and 24 hours later, %
ment experiment and control of the PDE the use PDE
12 hour 24 hour
Weak, n=6 4.5+0.31 7.4+0.24 71+0.78 89+1.69
E1* |Average, n=10 5.5£0.2 8.0+0.20 81+1.29 96+0.67
Strong, n=10 8.5+0.2 9.0+0.10 93+0.58 99+0.30
Average data for group E1 6,2 8.1 81.7 % 94.7 %
Weak, n=6 5.5+0.24 8.5+0.13 784+2.68 91+1.24
~ E2*%* |Average, n=10 6.4+0.12 9.2+0.15 874+2.18 96+1.10
& Strong, n=10 8.5+0.18 9.5+0.00 96+1.21 99+0.30
< Average data for group E2 6,8 9.1 87.0 % 95.3 %
= Weak, n=6 5.5+0.20 6.5+0.22 70+1.75 81+0.97
& | c1#* |Average, n=10 6.5+0.21 7.5+0.13 824221 91=1.69
Strong, n=10 8.5+0.20 9.5+0.00 91+0.83 99+0.33
Average data for group C1 6,8 7.8 81.0 % 90.3 %
Weak, n=6 5.5+0.20 6.0+0.00 67+1.44 71+1.37
C2**** | Average, n=10 7.0+£0.21 7.5+0.20 70£0.93 82+1.79
Strong, n=10 8.0+0.20 8.5+0.17 78+2.21 86+1.87
Average data for group C2 6.8 7.3 71.7 % 79.7 %

Note: E 1*, E 2** — experimental groups and C 1*** C 2**** — control groups of bee colonies

The application of PDE by the
«modified method» showed the better results,
especially for weak colonies (fig.1). Thus, on
the average, for the weak colonies, after the
application of PDE by the «modified method»
in experimental group E 1 the number of
beeways increased by 1.1 beeways compared
with experimental group E 1.1 (feeding
method); increased by 2.0 beeways in
comparison with control group Cl.1; and
increased by 2.5 beeways compared with
control group C 2.1 (without any stimulation).

Thus, on the average, for the strong
colonies (fig. 1), after the application of PDE
by the «modified method» in experimental
group E1.1 the number of beeways increased
by 0.5 beeway compared with experimental
group E 1.2 (feeding method); increased by 0.0
beeway in comparison with control group C 1.1;

and increased by 1.0 beeway compared with
control group C 2.1 (without any stimulation).

That resulted from the fact that the
bees are probably capable to adjust the intensity
of development in accordance with the conditions
in which they reside. Thus, the lack of nectar can
be an instinctive deterrent for a queen to lay eggs
and for swarming of bee colonies.

The results of the «perforation test»
showed that the strong bee colonies,
stimulated with PDE by feeding and the
«modified methods», performed their sanitary
functions by 94.7-95.3 %, which is considered
the sufficient and high levels of cleaning; the
control group of bee colonies receiving sugar
syrup by the «modified method» — by 90.3 %
— the average level of cleaning; the colonies
without any stimulation — by 79.7 % — the
low level of cell cleaning.
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Fig. 1. The correlation of strength of bee colonies in different methods of the PDE application:
E 1 — the experimental group before PDE application by the feeding method of syrup with PDE;
E 2 — the experimental group before PDE application by the «modified method» of syrup with PDE;
C 1 — the control group before syrup application by the «modified method» without PDE;
C 2 — the control group before any stimulation, under natural conditions;
E 1.1,E 2.1, C 1.1, C 2.1 — after the application of different stimulation

The comparison of the results of the
test has shown that 12 hours later, the total
degree of hygienic cleaning was 84.4 %; 24 hours
later — 95.0 % in experimental groups E 1 and E 2
and 76.4 % and 85.0 % in control groups C 1 and
C2(fig. 2).

The interesting thing is that the bees of
the experimental and control groups cleared
80.4 % of the perforated cells in the first 12
hours of the test. This fact proves the

development of sanitary and hygienic
properties in all bee colonies and their
dependence on the external factors that affect
the viability of bee colonies. Active ability of
honeybees to clean the comb cells from the
dead brood does not lead to a complete
recovery of colonies but it is an effective
deterrent to the spread of infectious brood
diseases.

120
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110 overhygiene
105
100 94,7 95,3 S
[—] 95 Q{'\IQ 7z
S 90 f e s
81,7 L 79,7
2. 8 : = — >
: Q\ 80 [ S
°2 W 75 . 21 S
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8@ 55 ] i o i —
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) e 114 F'.ﬁ-
45 +—] § 37 y ' —
= 40 4 . A% . - . = .
PDE, feeding PDE, "modified  syrup, "modified without any
method" method" stimulation
OHygienic cleaning 12 houer later, % OHygienic cleaning 24 hours later,%

Fig. 2. Evaluation of hygienic cleaning of bee colonies by the «perforation test»
in different methods of PDE application
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The presence of the mummified larvae
and immature bees in large numbers at the
bottom of the hive, the «irregular brood» in the
brood cells in many bee colonies are the signs
of clinical development of Foulbrood, fungal
infections, Varroatozis or other diseases. This
indicates that bee colonies are no longer able
to suppress the infectious process themselves
and require complex veterinary-sanitary
measures. The observation of the above
mentioned symptoms showed that the signs of
Varroatozis in the weak bee colonies were 2—
3 %, in the strong bee colonies — 1-2 %
before the experiment. The «irregular brood»
and the presence of Chalkbrood or individual
cells with the signs of larvae decay (1-5 cells
on the combs) were observed in April in 10 %
of weak bee colonies, in 5 % of average bee
colonies and in 1-2 % of strong colonies.

The clinical signs of brood infestation
were reduced after the correction of the
hygienic cleaning of bees with the application
of PDE by the "modified method". They were
absent in strong colonies. In average bee
colonies, the figures were 1-2 %. In weak
colonies, the clinical signs of diseases reduced
to 3 %.

The clinical signs of brood infestation
reduced less considerably in the bee colonies
without any stimulating. So, in weak colonies,
these figures dropped from 10 % to 8 %.
This proves the fact that after the stimulation
by natural factors alone, the weak colonies
have less ability to resist diseases. The degree
of Varroatozis infestation in weak colonies
increased from 3 to 5 % and in other weak and
average colonies that received PDE remained
within the limits of 1-2 %.

Conclusions

1. The «modified method» of PDE
application (by feeding and aerosol spraying)
with syrup is an additional motivating factor
for bee colony development. So, compared
with the «modified method», during April, the
number of beeways in all groups increased on
the average by one beeway due to PDE
feeding; the number of beeways increased by

1.3 beeways due to syrup feeding by the
«modified method»; the number of beeways
increased by 1.8 beeways — in bee colonies
without any stimulation. In weak bee colonies
the number of beeways increased by 1.1; 2; 2.5
beeways respectively, indicating the need for
the required support of weak families.

2. The «modified method» can improve
the hygienic cleaning of bee colonies. When
conducting the «perforation test», the daily
hygienic cleaning of the bee colonies in the
group where PDE was applied by the
«modified method» was 95.3 % and by simple
feeding with PDE — by 94.7 % which
correspond to the high level of cleaning; the
application of syrup without PDE by the
«modified method» showed 90.3 % of
hygienic cleaning — the average level; bee
colonies without any stimylation — 79.7 %
which correspond to the low level of hygienic
cleaning.

3. The bee colonies with high and
average levels of hygienic cleaning (above
90 %) have a strong protective reaction, which
resists the development of brood infections.
The bee colonies with low level of cleaning
(less than 90 %) can be regarded at risk of
disease and therefore need  support.
The clinical signs of infectious brood diseases
were absent after the stimulation in strong
experimental colonies; in average colonies
they were at the level of 1-2 %; in weak
colonies that received syrup — 2 %; in bee
colonies without any stimulation there were
8 % of affected bee colonies.

Prospects for Further research.
The «modified method» of the stimulant
application with PDE as an example can be
recommended for the correction of the
hygienic cleaning of bees in practical
beekeeping. It is planned to assess the
effectiveness of other stimulants on the
hygienic cleaning of honeybees in the
application of the «modified method».
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