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Abstract

The aim of the researches was to reveal the particularities of natural varroa-resistance of honey bees of Carpathian
race from the Moldavian Codri and their use in the selection and genetic amelioration of the local bee subpopulation.
Scientific researches were a part of the SMARTBEE / FP7.Eu-KBBE.2013.1.3-02 Sustainable Management of Resilient
Bee Populations project, in collaboration with the Institute for Beekeeping Research and Development in Bucharest,
Romania. In order to achieve the purpose, at the experimental apiary of the Institute of Zoology of the Academy of
Sciences of Moldova an experiment was carried out, on a batch of 25 bee families, choosed randomly, supplemented
with young queens, obtained conducting from the same apiary. The experiment lasted three years (March 2015-March
2018), in which the queens were not replaced, and the bee families during the entire experimental period were not
subjected to any anti-varroa or other disease treatment, nor additional feeding in spring or autumn with nutritional
stimulators has not been applied. It was found that under natural conditions, without anti-varroa drug interventions
and without the change of queens, from 25 colonies at the begining of experiment only 11 survived, which is 44%. In the
bee families that survived in the third year of experiment, the index of natural Varroa mite fall during September-
October was higher, compared to the first-year bee families by 42.7-43.0% (t,=2.3-1.3; P<0.05 and P>0.1) and 2.7-3.0
times compared to the bee families of the second year (t;=4.9-3.0; P<0.001 and P<0.01). Infestation degree of bees
with Varroa mite increased, reaching peak values in the third experimental year, up to 4.81 + 1.00 mites/10 grams of
bees, which led to the inhibition of the main physiological functions of reproduction and developing of bee families. The
infestation of capped brood cells with Varroa mite progressed in the third year of experiment, being significantly higher
in September by 11.5% (td=2.9; P<0.01), compared with the same month of the previous year, which lead to a decrease
in the quantity of capped brood, of the colonies strength and the weakening of the vital activity of the bee families as a
whole. Queens prolificity declined significantly in October from 700 eggs/24 hours in the first year, to 234 eggs/24
hours in the third year, being less in the last year with 466 eggs/24 hours, or 66.6% (td=5.1; P<0.001). Out of the 11
bee families, which survived in natural conditions for three years, 5 more valuble families were selected in the breeding
batch for reproduction. The bee families of the breed batch significantly exeeded the families from experimental batch
after the queens prolificity — with 18.4% (P<0.05), the amount of capped brood — with 18.6% (P<0.05) and honey
production — with 6.8% (P<0.01). At the same time, in the bee families of the breeding batch, the degree of infestation
with mites was lower, the index of natural mites fall and the colonies strength — higher, as well as the boosted wintering
resistance, ranging from 82.3-89.0%.
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INTRODUCTION larvae of the mite, feeding intensely with the
hemolimph of the larvae and nymphs of bees,
Varroa destructor mite is part of one of the reaches within a very short time (4-7 days) the
most invasive parasitic species that attacks the adult form.
most valuable, from a productive-useful point Their mating occur in the brood cell. With the
of view, species of insects such as Apis bee hatching, the Varroa female migrates
mellifera L. The Varroa mite's female, throughout the hive, and sitting on the body of
parasiting on the body of drones and worker the drones and bees, the cycle of meta-
bees and feeding the hemolimph of these hosts, morphosis is continued again. Infested bees
lay their eggs in the combs with uncapped have a shorter life and their productivity is
brood cells, preferring the drone brood. The diminished. Brood with low infestation of
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mites gives rise to small bees with low
viability. Heavy Varroa mite infestation leads
to the appearance of unviable bees with
undeveloped wings, deformed head and feet.
They fall on the bottom of the hive and are
removed outside by healthy bees.

The heavily infested drones lose their mating
behavior and the queens remain unfertilized
(Ograda, 1986, Calderon et al., 2010; Guzman-
Novoa et al., 2010; Neuman et al., 2010). In
addition, by perforating the bee's cuticle,
Varroa mite inoculates a series of viruses and
fungi, triggering the development of a range of
quite contagious diseases at bees (Savu, 2012;
Dainat et al.,, 2012; Nazzi et al., 2016;
Guzman-Novoa et al., 2012).

The damaging impact of this invasive parasite
species on the apiculture branch, as a whole, is
of enormous dimensions (Lee et al., 2015;
Buchler et al., 2014).

Our previous researches (Cebotari et al., 2013)
demonstrated that the intensity of this invasion
(calculated by the number of mites per 100
drone brood cells) in Apis mellifera bees
families averages from 20.7+2.1% in apiaries
where attention is paid to prophylaxis and
disease control, up to 28.0+1.5% in apiaries
where less attention is paid to prophylaxis and
disease control measures. The degree of
infestation, calculated from the number of
mites localized on the bee's body, per 100
worker bees, averaged from 8.9+0.9% to
14.840.4% on the studied apiaries. Heavy
Varroa mite infestation has a negative impact
on the vital activity and productivity of the bee
family. The coefficient of regression of the
amount of honey extracted from the nest,
depending on the infestation degree of bee
family by Varroa parasite is: Ryy=1.60+0.07
(t=24.2; P<0.001). This means that as the
Varroa infestation rate increases by 1%, the
amount of honey extracted from the nest is
reduced by 1.6 kg. For these reasons,
beekeepers, specialists and scientists in the
field always are looking for effective methods
to control and combat this disease in the honey
bee (DeGrandi-Hofman et al., 2017; Wantuch
et al., 2009).

Some specialists (Oddie et al., 2017; Buchler et
al., 2014) drew attention to the ability of bees
to respond to the invasive attack of the Varroa
destructor mite, thereby highlighting their
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natural resistance the
parasite.

The natural varroa-resistance of melliferous
bees is a phenotypic trait (variability), as in any
animal species, resulting from the interaction of
genetic variability of the animal population
with environmental conditions (Runderer, cited
by Siceanu, 2012). At any apiary, under similar
conditions of maintenance, exploitation and
environment, a variability of bee families is
observed after a string of morpho-productive
characters, such as: wintering resistance, queen
prolificity, amount of capped brood, colony
strength, and, finally, the production of honey.
The manifestation of these morpho-productive
characters in bee families is dependent on their
ability to resist against pathogens of different
origins: virotic, bacterial, fungal, parasitic, etc.
Even under the conditions of systematic drug
treatments, some bee families are more
vulnerable, others more vigorous against
actions of pathogenic factors. These skills are
genetically inherited naturally.

According to some researchers in the field
(Rosenkranz et al., 2010; Buchler et al., 2014),
in European honey bees races, about 5-20% of
mites, which infest a bee family, remain
infertile after entering in the brood cells.
Moreover, there is delayed laying of eggs in
some mites, correlated with the development of
bee brood, or lay only eggs from which only
males come out because they are not fertilized.
These situations limit the reproductive success
of Varroa, which can be measured as the
number of female daughters resulting from an
adult female (founder) at the time of the brood
emerging. Some researchers (Harbo et al.,
2015; Panziera et al., 2017) have identified in
some bee families a relatively high percentage
of non-reproductive mites, which is a heritable
trait of the honey bee and which they called
"Suppression of Mite Reproduction - SMR". 1t
was found that the low percentage of fertile
mites was due to the bee's preferential
removing of reproductive mites, therefore, this
character was renamed "Varroa sensitive
hygiene - VSH". The investigations of these
authors have completed the idea that SMR can
also come from other mechanisms, such as the
ability of the brood to limit reproduction of the
mites. So, some of the bee families may have
high levels of mite resistance. They are of
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interest in the selection of colonies with natural
varroa-resistance.

According to Locke et al. (2012), in some
populations selected by Apis mellifera in
Europe, non-reproductive mites were found in
a significant proportion (40-50%), a character
appropriated by heredity. Therefore, it is about
varroa-resistance of bees.

At the same time, existing researches in this
field does not provide sufficient information on
the conditions in which bee populations with
high varroa-resistance were selected (with or
without drug treatments, duration of selection
period, longevity of bee colonies in natural
conditions without changing queens, evolution
of the main morpho-productive characters, etc.)
as well as how this high resistance to the
productivity of bee families is reflected. In this
context, the aim of our researches was to reveal
the particularities of natural varroa-resistance
of honey bees of Carpathian race from the
Moldavian Codri and their use in the selection
and genetic amelioration of the local bee
subpopulation.

MATERIALS AND METHODS

The scientific researches were carried out on
bee families Apis mellifera carpatica, at the
experimental apiary of the Institute of Zoology
of the Academy of Sciences of Moldova,
located in the central part of Moldovan Codri,
Forest District Ghidighici, Canton no. 8, Forest
Sector no. 21. The main honey plants sources
in the area were white acacia (Robinia
pseudoacacia), large-leaved linden (7ilia
platyphyllos) and polyphlora of wild plants
growing around the forest massifs.

For investigation, in the spring of 2015, an
experimental batch of 25 similar bee families
was formed, in which young queens were
introduced. The bee families of this batch were
grown and exploited until spring (March) 2018
without anti-varroa drug treatments and
without changing the queens. In the experiment
the evolution of natural varroa-resistance of
bee colonies without human drug intervention
was monitored. During the experimental period
(March 2015 - March 2018), a series of
indicators and morpho-productive characters
for each bee family, wich characterize the
natural  varroa-resistance and productive
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performance were evaluated, such as: index of
the natural fall of the Varroa parasite, the
degree of infestation of bees with parasites, the
degree of infestation of the brood with Varroa,
queen prolificity, family strength, the amount
of capped brood, wintering resistance of bee
colony, the survival of bee families throughout
the experiment and the production of honey
accumulated in the nest.

The natural fall index of the Varroa parasite
was assessed on the sticky board with greased
paper, located in each hive for a 48 hours, after
that the mites were counted.

To determine the degree of infestation of bees
with the Varroa parasite, the Icing Sugar
method was applied. For this, from the honey
combs 40-50g of bees were taken of each bee
family. The bees were placed in plastic
recipients about 750 ml covered with a rare
sieve cover through which they did not pass,
being weighed with the container. Then, in a
150 ml plastic beaker, 5 tablespoons of pow-
dered sugar were added and poured over the
bee pot nets, shaking lightly so that the sugar
bears the bees well. For 3 minutes the bee and
sugar recipient was shaken from time to time.
After this treatment, all mites detach the bees
and fall into powder. Subsequently, the
recipient was inverted and shaken on a 2.8 mm
mesh sieve. After sifting, powdered a czut, and
the mites remained on the sieve, being easily
counted on a white foil. The bees left in the
container were shaken in the family from
which they were extracted. The degree of
infestation of bees with the Varroa parasite
was calculated by multiplying the number of
mites, found in the jar to 10, and the obtained
result was reported to the net bee mass in the
recipient.

To determine the degree of infestation of the
brood in the nest, a comb with capped brood in
the young puppy stage (white or pink eyes) was
selected, and about 50 cells were uncapped
linearly, in which was then verified the pre-
sence or absence of Varroa mites. The number
of cells infested with Varroa in relation to the
number of investigated cells is the brood
infestation degree, expressed as a percentage.
The queen prolificity was determined
according to our methods (Cebotari et al.,
2010) described in the Zootechnical norme
regarding evaluation of bee families, the



growth and certification of genitor beekeeping
material, approved by Government Decision
no. 306 of 28.04.2011.

The amount of capped brood was determined
with Netz frame (5x5 cm) of the surface
occupied by capped brood, expressed in the
number of Langstroth frames with the precision
of tenths of the frame.

Strength of the bee family was determined by
appreciating the number of compact occupied
by bees intervals in the nest, expressed in
tenths of frames. The wintering resistance of
the bee families was assessed by the amount of
surviving bees during wintering, using the data
from the autumn revisions of the previous year
and the spring of curent year. The ratio of the
amount of bees after wintering to the amount of
bees at the begining of the winter, expressed as
a percentage, represents wintering resistance.
Survival of bee families has been evaluated in
the spring of each year during the entire
experiment period. The ratio of survived bee
family in the spring of this year to the number
of bee families existing at the start of the
experiment, expressed as a percentage, shows
the survival index of bee families.

Honey production was evaluated by the method
of examining the amount of capped honey

accumulated in the nest after each basic harvest
and the conversion of the number of honey
frames into kilograms.

Selection of the most valuable bee families in
the breeding group was performed taking into
account longevity, stability of queen prolificity,
varroa resistance, winter resistance, colony
strength and honey production.

The data obtained as a result of calculating the
average value of morpho-productive characters
and comparing the differences of two variables
were  statistically processed using the
computerized software "STATISTICA-12" and
evaluated their certainty, according to variation
biometric  statistics, by  methods  of
[Tnoxunckwuii (1989).

RESULTS AND DISCUSSIONS

The results of the research have shown that bee
families, studied for three years of growth,
without anti-varroa medication, showed a
natural varroa resistance specific to the
population of the ecotype formed in this area.
From the beginning it should be mentioned that
under these conditions, after the first year of
experiment, 23 families out of the 25 have
survived, which represents 92% (Table 1).

Table 1. Indices of natural Varroa resistance and bee family development characters
at different times of the year

Investigated characters 08 29 19 10 29 2ngn:)r((t:h
& August August September | Octomber | Octomber year

Year 2015 (N=25) (N=23)

Natural fall of mites in 48 hours, 15.6£1.4 | 159413 | 159+41.2 | 15.1+1.3 | 14.141.3 | 53403

mites / bee family

Degree of infestation of bees, 3.03£0.28 | 3.2840.29 | 3.00£0.26 | 2.81£0.24 |2.94%0.33 | 0.96+0.07

mites / 10 g bees

Degree of infestation of brood, 299424 | 34.442.8 | 38243.1 | 37.3+43 - 8.0+0.5

% of infested cells

Queen prolificity, eggs /24 h 2370460 2500+59 2080+55 700+78 - 1598+24

The amount of capped brood, no. frames | 7, 15 | 5002012 | 4.16£0.11 | 1.40£0.16 - |3.20£005

with the brood

Colony strength, no. frames with bees 14.8+0.2 11.8+0.2 8.1+0.1 6.7+0.2 6.14+0.2 5.0+0.1
Year 2016 (N=23) (N=16)

Natural fall of mites in 48 hours, 50406 | 7.7+0.6 | 85+0.9 | 72409 | 7.1+0.8 | 2.6+0.7

mites / bee family

Degree of infestation of bees, 1.60£0.23 | 1.06+0.19 | 1.09£0.20 | 0.74+0.17 |0.80+0.14 | 0.97+0.16

mites / 10 g bees

Degree of infestation of brood, 41407 | 54405 | 57409 | 45409 | 53412 | 3.4+12

% of infested cells

Queen prolificity, eggs / 24 h 1719+31 | 2091+44 | 1391437 | 650453 | 119432 | 909465

The amount of capped brood, no. frames | 3 44,6 06 | 4.18£0.09 | 2.78£0.07 | 1.30£0.11 | 0.24£0.06 | 1.820.13

with the brood

Colony strength, no. frames with bees 13.6+0.2 9.5+0.2 7.84+0.2 6.4+0.2 5.7+0.3 5.1+0.2
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Year 2017 (N=16) (N=11)
Natural fall of mites in 48 hours, 31407 | 10.8£1.8 | 227427 | 21.6+4.8 | 14.5£5.0 | 5.142.1
mites / bee family

Degree of infestation of bees, 1.5540.14 | 2.3640.24 | 4.54+0.69 | 4.81+1.00 |4.03+1.03 | 1.04+0.21
mites / 10 g bees

Degree of infestation of brood, 41416 | 114433 | 172439 | 9.042.7 | 4.7+1.5 | 4.9+1.1
% of infested cells

Queen prolificity, eggs / 24 h 1672467 | 1969499 | 1953103 | 234+48 89+0 | 135576
The amount of capped brood, no. frames | 3 3, 13 | 3941020 | 3.9120.21 | 047£0.10 | 0.1820.0 | 2.71£0.15
'with the brood

Colony strength, no. frames with bees 8.8+0.1 7.9+0.3 7.0+0.3 5.9+0.4 5.840.4 | 5.6+0.2

After the second year of experiment, 16
families of bees survived, representing 64% of
the 25. After the third year of the experiment,
only 11 bee families survived, which is 44%.
These colonies were most resistant in the to
natural growth conditions, without anti-varroa
antropic intervention. We found out that in the
first year of the experiment the bee families
removed Varroa mites quite actively, which
could be noticed on the sticky board, especially
installed in the hive. Thus, the index of natural
fall of mites varied in the first year from 14.1 to
15.9 mites in 24 hours/bee family. The number
of naturally fallen mites in the second year of
experiment decreased by about two times,
being from 5.2 to 8.5 mites in 24 hours/bee
family, and then again increased in the third
year of experiment, reaching the level of the
first year and being in different periods of the
year from 3.1 to 22.7 mites in 24 hours/bee
family.

It was found that over the three years of
experiment, the index of natural Varroa mite
fall had the highest values each year in
September, constituting 15.9+1.2 in 2015,
8.5+0.9 - 2016 and 22.742.7 mites in 24
hours/bee family in 2017. We should be
mentioned that, the natural fall of mites in the
second year of experiment was lower than in
the first year with 7.4 mites or 46.5% (t4=4.9;
P<0.001). In all research years, since March,
the index natural Varroa mites fall was
increasing until the end of September, after
which a decrease was observed. If, in 2015, the
natural fall of mites increased insignificantly
(only by 1.9%) during August-September, then
in the following year (2016) it increased by
63.5% and in the the third year (2017) - by 7.3
times. After September, the index of natural
Varroa mites fall decreases by the end of
October by 11.3% - in the first year, by 16.5%
- in the second year and by 36.1% in the third
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year of experiment. We found that in bee
families that remained alive in the third year of
experiment, the index natural mites fall during
September-October is higher compared to first-
year bee families by 6.8-6.5 mites, or 42.7-
43.0% (tg=2.3-1.3; P<0.05 and P>0.1) and,
compared to the second year bee families, by
14.1-14.4 mites, or 2.7-3.0 times (t4~4.9-3.0;
P<0.001 and P<0.01).

On the basis of these data, we can conclude
that at the bee families that remained alive in
the third year of experiment, whithout anti-
varroa drug treatment, the instinct of natural
cleansing (discharging) by Varroa mites is
quickens, compared with the first bee families
and two experiment. Or, after three years of
experimentation, we can say that the greatest
chances of survival, given the lack of anti-
varroa treatments, have those colonies where
the cleasing behavior instinct against Varroa
mites is more developed. We believe that they
have a higher natural varroa-resistance.
Analyzing the degree of infestation of bees
with Varroa mite we found that, every year
after the wintering period, at the first spring
revision (March), the degree of infestation of
bees with mites is small and constitutes 0.96-
1.04 mites/10 g bees. However, as the air
temperature rises, the degree of infestation of
bees with Varroa mite increases, reaching
values ranging from 2.81-3.28 mites/10 g of
bees in 2015 in August, 0.74-1.60 mites/10 g
bees in 2016 and 1.55 to 4.81 mites/10 g bees
in 2017. In the first two years of experiment,
the degree of bee infestation decreased, from
3.03-3.28 mites/10 g bees in August to 2.81-
2.94 mites/10 g bees in October of 2015 and
from 1.60-1.06 mites/10 g bees in August to
0.74-0.80 mites/10 g bees in October 2016. In
the third year of experiment (2017), the degree
of infestation of bees with Varroa mite
increased significantly from 1.55-2.36 mites/10




g of bees in August to 4.81-4.03 mites/10 g
bees in October. This demonstrates that,
despite the fact that bees possess the natural
cleasing behavior against Varroa mite, the
invasion of this aggressive parasite under
natural conditions, without drug interventions,
extends predominantly. In the autumn of the
third experimental year, at the beginning of
October, the infestation rate of bees with
Varroa mite reached peak values, which
averaged over the total remaining bee families
(N=16) 4.81£1.00 mites/10 g bees. This leads
to inhibition of the main physiological
functions of reproduction and development of
bee families.

Analyzing the degree of infestation with the
Varroa mite of capped brood cells, we found
that during the year the evolution of this
indicator is increasing from March (spring
revision) to August-September, with a further
decrease in the end of October. The experiment
data showed that the highest infestation rate of
the brood was established in the first year. Of
the total brood cells investigated in the first
year, they were infected with the parasite
Varroa 34.4% at the end of August, 38.2% in
September and 37.3% at the beginning of
October. In the second year of experimentation,
the degree of infestation with the Varroa mite
of brood cells, in the remaining in the
experiment bee families (N=23), decreased to
4.1-5.7%. In the third year of the experiment,
in the remained alive bee families (N=16), this
indicator rose again to 4.7-17.2%. During 3
years of research it was established that the
infestation of brood cells with Varroa mite
reached the highest values in September. Thus,
the Varroa infestation degree of brood cells in
September 2015 was higher by 8.3% compared
to the beginning of August (t;=2.1; P<0.05). In
2016, infestation with the Varroa mite of cell
brood in September had a tendency to be
higher than that at the beginning of August. In
2017, the infestation degree with Varroa mite
of brood cell in September was significantly
higher than at the beginning of August, with
13.1% (ts=3.1; P<0.01). Based on the obtained
experimental data, we can say that despite the
fact that the honey bees possess the instinct of
the hygiene preferentially remove of
reproducrive mites, also called Varroa sensitive
hygiene - VSH, however, without the anti-
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varroa treatments, infestation of the brood
progresses threateningly in the third year of
experiment. Thus, the degree of infestation
with Varroa of brood cells in August 2017 was
higher with 6.0% (t;=1.8; P<0.1) compared
with August 2016, and that of September 2017
was significantly higher than in the same
month of 2016, by 11.5% (t4=2.9; P<0.01).
Increasing the Varroa mite infestation of bees
and brood lead, finnaly, to the weakening of
the vital activity of bee families, expressed by
diminishing of the prolificity of the queens, the
amount of capped brood and the straigth of the
colonies.

Thus, the queens prolificity during three years
of experiment decreased significantly in
August from 2370 eggs/24 hours in the first
year, to 1672 eggs/24 hours in the third year of
experiment, being lower by 698 eggs/24 hours,
or 29.5% (t4=7.7; P<0.001). In September, the
prolificity of queens in the third year of
experiment continued to decline. In October,
the queen prolificity decreased considerably
from 700 eggs/24 hours in the first year of
experiment, to 234 eggs/24 hours in the third
year of that period, being less in the last year
with 466 eggs/24 hours, or 66.6% (t4=5.1;
P<0.001).

Over the three years of experiment, the amount
of capped brood, grown in the nest of the
colonies in August, decreased from 4.74 frames
with brood in the first year up to 3.34 frames in
the last year of experiment. The decrease of
this morphological character was in this period
on average with 1.4 frames with brood, or
29.5% (td = 8.2; P <0,001). In September, the
amount of capped brood in the third year of
experiment continued to decline. In October,
the quantity of capped brood in the family nest
decreased from 1.40 frames in the first year of
experiment to 0.47 frames in the third year of
this period, being lower in the last year by 0.93
frames, or 66.5% (ts=4.9; P<0.001).

As a result of the decrease of the queens
prolificity and the quantity of capped brood,
the number of bees (family strength) hatched in
the nest has also suffered. Thus, bee family
strength over the entire experiment period
declined significantly in August, from 14.8 bee
frames in the first year of the experiment to 8.8
frames in the third year of experiment, the
decrease being 8.6 frames, or 40.5% (ts=39.3;



P<0.001). In September, the strength of bee
colonies has fallen from 8.1 bee frames in the
first year of experiment to 7.0 bee frames in the
third year, declining by 1.1 bee frames, or
13.6% (t4=3.4; P<0.01). In October, the
decrease in bee family strength continued
throughout the experiment period, constituting
0.8 bee frames, or 12.0% (t4=1.8; P<0.1).

Same time, despite the stress conditions, in

families) survived until the spring 2018. We
consider that these bee families have a natural
resistance that allowed them to survive in
extreme conditions. From this livestock, 5
breeding bee families were selected in the
breed batch, with the numbers: 1, 7, 8, 33 and
49, intended for the collecting of genetic
material and directed growth of the queens. We
consider that these bee families have the most

which bee families have been subjected during valuable indices of morpho-productive
three years of experimentation, without anti- characters and natural varroa resistance,
varroa drug treatments and without changing of ~ compared to the other families in the

queens, however, some of the colonies (11

experimental batch (Table 2).

Table 2. The value of the morpho-productive characters and Varroa resistance of bee families selected

in the breed batch, compared to the experimental group

August 5015 (N=25) September 2017 (N=16) March 2018 (N=11)
Investigated characters Experimental| Breed |Experimental| Breed Experimental | Breed
batch batch batch batch batch batch
N=20 N=5 N=11 N=5 N=6 N=5
Natural fall of mites in 48 hours, 15.6+1.4 13.843.4 |25.54£3.2 16.4+42"  [5.0£3.0 52432
mites / bee family
Degree of infestation of bees, 3.03£0.28  [2.38+0.69 [5.30+0.80 [2.88+1.06" |1.110.27 0.94+0.35
mites / 10 g bees
Degree of infestation of brood, 29.9+2.4 25.6+4.2 [20.545.1 10.0+4.7 4.7+1.8 5.2+1.4
% of infested cells
Queen prolificity, eggs / 24 h 2370+60 2600+169 |1863+123  |2150£169  ]1292+119 153043
The amount of capped brood, no. 4.74+0.12  |5.20+0.34 |3.73£0.24  |4.30+£0.34 |2.58+0.24 3.06£0.09"
frameswith the brood
Colony strength, no. frames with bees |14.8+0.2 15.4+0.5 16.7£0.4 7.4+0.3 5.5+0.4 5.840.2
Wintering resistance, % 80.0+1.6 78.8+3.6  |79.8+0.9 82.3+1.2°  [89.0+1.1 89.0£1.6
Survival of bee families, % 100 100 64.0 100 44.0 100
Honey production, kg 44.7+0.9 46.3+2.2 [35.3+0.7 37.740.6" - -

Remarc: * - P<0,05 compared to the experimental batch.

At the basis of the principles of selection of bee
families for breeding batch, the criteria of the
development of their main morpho-productive
characters have been set, such as: survival
under natural maintenance conditions without
antivarroa drug treatments and without
changing the queen, stability of the queens
prolificity over several years, the amount of
capped brood in the nest, the colonies strength
(the amount of bee present in the nest), the
wintering resistance and the production of
honey accumulated in the nest at the base
harvest.

From the presented data it can be seen, at the
end of the experiment, which coincided with
the spring revision (March 2018), the bee
families of the breed batch (N=5) significantly
exeeded the families from experimental batch
(N=06) after the queens prolificity - 238 eggs/24
hours, or 18.4% (t=1.9; P<0.05) and the
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amount of capped brood - by 0.48 frames with
brood, or 18.6% (t=1.9; P<0.05). Same time,
in the bee families of the breeding batch, the
degree of infestation with mites was lower, but
the index of natural mites fall and the colonies
strength - higher. These bee families had a
significantly higher honey production in 2017,
compared to the families in the experimental
group (N=11), with 2.4 frames, or 6.8%
(t4=2.6; P<0.01), as well as increased wintering
resistance, ranging from 82.3-89.0%.

Analyzing the evolution of the morpho-
productive characters of bee families in the
breed group, compared to the families in the
experimental group, during the three years of
experiment, we found that the first had
tendencies to overcome the level of character
manifestation throughout the period. In our
opinion, this is due to the fact that the bee
families selected in the breed batch have a



strong natural resistance to Varroa. This allows
us to predict that from the genetic material of
these colonies will get a descendents with
boosted potential of natural varroa-resistance
and high productivity skills.

CONCLUSIONS

The natural varroa-resistance of honeybees of
the Moldovan Codri population allows survival
of 44% of the bee families, maintained for
three years in natural conditions, without
anthropic anti-varroa drug treatments and
without changing the queens.

During the experiment (3 years), it was
established that the index of natural fall of
Varroa mites in bee families is increasing from
spring until the end of September, after which
the decrease is occur until the end of October.
The index of natural mitesfall in bee families
was higher in the first year of the experiment
(14.1-15.9 mites per 24 hours/bee family),
decreasing in the second year of experiment
(up to 5.2 -8.5 mites in 24 hours/bee family),
then increased significantly in the third year of
experiment, reaching a maximum of 22.7 mites
in 24 hours/bee family. In the bee families that
survived in the third year of experiment, the
index of natural Varroa mite fall during
September-October was higher, compared to
the first-year bee families by 42.7-43.0%
(t&2.3-1.3; P<0.05 and P>0.1) and 2.7-3.0
times compared to the bee families of the
second year (t=4.9-3.0; P<0.001 and P<0.01).
After three years of experiment, in which no
anti-varroa drug treatments and no change of
queens in bee families were applied, can
survive only colonies with developed cleasing
behavior instinct against Varroa mites.

Despite the fact that bees possess cleasing
instinct against Varroa mite, however, under
natural conditions without drug intervention,
the degree of infestation of bees with mites
increases, reaching peak values in the third
experimental year up to 4.81+1.00 mites/10 g
of bees, which leads to the inhibition of the
main physiological functions of reproduction
and development of bee families.

In the absence of anti-varroa medication,
infestation of capped brood cells with Varroa
mite progresses menacing in the third year of
experiment, being significantly higher in
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September by 11.5% (t=2.9; P<0.01),
compared with the same month of the previous
year, which leads to a decrease in the quantity
of capped brood, of the colonies strength and
the weakening of the vital activity of the bee
families as a whole.

Maintenance of bee families over three years
under natural conditions without anti-varroa
treatments and without change of queens leads
to a significant decrease in prolificity of queens
in October from 700 eggs/24 hours in the first
year to 234 eggs/24 hours in the third year,
being less in the last year with 466 eggs/24
hours, or 66.6% (t=5.1; P<0.001).

Out of the 11 bee families, which survived in
natural conditions for three years, without anti-
varroa drug treatments and without changing
the queens, 5 families were selected in the
breeding batch for reproduction.

The bee families of the breed batch
significantly exeeded the families from
experimental batch after the queens prolificity
— with 18.4% (P<0.05), the amount of capped
brood — with 18.6% (P<0.05) and honey
production — with 6,8% (P<0,01). At the same
time, in the bee families of the breeding batch,
the degree of infestation with mites was lower,
the index of natural mites fall and the colonies
strength — higher, as well as the boosted
wintering resistance, ranging from 82.3-89.0%.
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