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Interesting findings to add to the discussion so far
Years with higher and lower numbers of swarms seem to alternate.

Although the annual occupancy of bait hives and loghives was
relatively high (almost 40%), the monthly occupancy was just over

21%. Over six years, there were nine swarms that lived for only
about a month and then died (most of them in 2024 season).
Only seven swarms (19%) survived to the end of the seasons.

Even these did not overwinter due to lack of supplies.
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In 2017, an observational experiment was launched in the Tribeč Mountains to study the survival
of bee colonies in natural conditions of broadleaf forests. Initially, colonies placed in traditional log

hives barely survived. In 2020, the experiment shifted to a purely observational one, focusing
on swarms. Despite preparations, the swarms mostly did not survive the winter. Genetic tests
showed a significant occurrence of the Italian honey bee (Apis mellifera ligustica) in the area.

Data from following years showed that the colonies were unable to maintain a stable populations.
In 2024, swarms occupied ten of the fifteen designated locations, and none survived until

autumn. The ongoing experiment aims to provide more data leading to an answer to the question
of why colonies cannot survive from year to year in natural conditions.

Introducing colonies into the forests (2018 – 2019)
We set up five observational locations with hivelogs situated on trees. We place there honeybees and support them with feeding and gentle

antivarroa treatment with essential oils. Not one has overwintered.

Observational study of presence and survival of swarms
We transformed the study to poor observational one, as we placed ten more swarm traps into the forests. We monitored them one time per

month in the season and when they were occupied, we took some samples from the bees. We focused on survival time of honeybees at each
location and after their death we examined the hive and (if present) the dead honey bees.

Until now, it is not clear, if there is only one or more factors and conditions behind zero survival rate in this area. We try to experimentally
eliminate some disturbing factors, for example predators disruption. In this year (2025) we placed three more swarm traps on the edge

of forrest area to see if there is some change in survival rate when forage radius is more diverse (agricultural land, inhabited land).

To prove the causes of zero survival rate by experimental methods
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In 2017, an observational experiment was initiated in the Tribec Mountains to investigate the occurrence and survival of 
free-living honeybee colonies in the natural conditions of broadleaf forests. Initially, colonies were placed in traditional 
log hives, but they struggled to survive beyond a single season. By 2020, the study transitioned into a purely observational 
approach, focusing on swarms that naturally settled in the area. Despite careful monitoring and preparations, most swarms 
failed to survive the winter. Genetic analyses conducted on the local bee populations revealed a significant presence of the 
Italian honey bee (Apis mellifera ligustica), although the original bee race in this area was the Carniolan one, suggesting 
potential genetic or environmental factors influencing colony survival. Data collected over several years indicated that 
none of the established colonies were able to maintain stable populations. In 2024, ten of the fifteen designated nesting 
sites were occupied by swarms, yet none survived until autumn. The ongoing experiment aims to provide deeper insights 
into the ecological and environmental factors that hinder the long-term survival of honeybee colonies in these natural 
forest conditions.
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Understanding the genetic mechanisms underlying honey bee resistance to Varroa destructor is crucial for identifying 
DNA markers associated with this trait. This may enable marker-assisted selection to improve the genetic structure of 
bee populations. Key resistance-related behaviors, such as hygienic behavior and grooming, contribute to mite control in 
colonies. Hygienic behavior, which involves the removal of dead or infested brood, is controlled by multiple genetic loci 
(Spötter et al., 2012). Grooming behavior, including self-grooming and mutual grooming among worker bees, remains 
less studied in terms of inheritance mechanisms (Traynor, Mondet et al., 2020). The aim of this study was to evaluate the 
informativeness of three ISSR primers for the detection of genetic polymorphisms associated with honey bee resistance 
traits, in particular grooming behaviour.

The research was conducted at an apiary in Donets village, Kharkiv region, Ukraine, where 57 colonies were assessed 
morphometrically. The colony composition included A.m. carnica (78%), A.m. macedonica (A.m. sossimai) (20%), and A.m. 
buckfast (2%). Only A.m. carnica (var. ukrainica carpatica) colonies were selected for further analysis. Based on ethological 
assessments, two groups of seven hives were formed, representing high and low grooming activity. Worker bees were 
collected, preserved in ethanol, and stored at -20°C before DNA extraction using the NeoPrep100 DNA Magnen Plant kit.  
PCR amplification was performed using primers S1, S6, and S8 under previously established conditions (Metlytska, 2012), 
with amplicon separation in 2% agarose gel. The analysis of ISSR-PCR electrophoregrams revealed a significant level of 
polymorphism only with the ISSR-S1 primer: (AGC)₆C. The other primers used were not informative for detecting genetic 
differences between the studied honeybee groups. The use of ISSR-S1 identified amplicons of 500, 550, and 600 bp in 
bees from resistant lineages, whereas these fragments were absent in bees with low grooming behavior.

The presence of ISSR-S1 marker loci in colonies exhibiting high grooming activity suggests potential genetic determinants 
of varroosis resistance. However, due to the anonymous nature of ISSR markers, further sequencing of identified amplicons 
is required to determine their chromosomal localization and genomic function. Additionally, subspecies variations in bee 
grooming behaviour and mechanisms of its inheritance require further study.


