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Abstract

This study examined the transhumance of bee colonies from the perspective of Hungar-
ian beekeepers. Hungarian scientific literature on this topic is minimal. Therefore, it is
necessary to assess the sustainability of the Hungarian beekeeping sector using a research
method based on a survey of beekeepers. This research was based on a questionnaire
(N = 1067). Basic statistical tools were used to analyse the data. To evaluate the differences
between the individual category variables, we used the chi-square test for cross-stability
and non-parametric tests were used. In this study, we defined four farm (apiary) size
categories based on the number of bee colonies. Our results revealed statistically significant
correlations between apiary size and transhumance, payment for the use of bee pastures
and transhumance, as well as between the type of hive used and transhumance. Transhu-
mance is mainly characteristic of semi-professional and professional apiaries. Hungarian
beekeepers (typically small-scale and professional apiary size) traditionally give honey as
a “gift” to landowners for the use of bee pastures, which is related to transhumance. In
terms of the type of hive used, a significant difference can be seen between transhumance
(28 kg/colony) and stationary apiaries (21 kg/colony) in the case of vertical hives.

Keywords: beekeeping; transhumance; apiary size; bee pastures; type of hive; type of
honey; correlation; questionnaire; Hungary

1. Introduction
Beekeeping is practised worldwide and is one of the oldest forms of agriculture [1,2].

Numerous studies have confirmed its importance in maintaining biodiversity, food produc-
tion, and rural employment [3–12]. Despite this, beekeepers around the world are currently
facing challenges, with climate change [13–15], cheap imported honey [14–18], and inad-
equate beekeeping [19–25] or other non-pollinator-friendly agricultural practices [26–29]
being the main problems in some areas.

1.1. Key Factors in Beekeeping Practices

Beyond economic factors, the basis for successful beekeeping is the welfare of hon-
eybee colonies (Apis mellifera), which constitute the foundation of production. In this
context, it is important to consider the elements of beekeeping practices, i.e., the strategies
beekeepers use to adapt their activities to achieve better efficiency and results [15,30–32].
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The welfare of bees means maintaining the optimal conditions necessary for their health
and survival [33], which in the case of domesticated bees (Apis mellifera) is primarily the
beekeeper’s responsibility. Good beekeeping practice involves using bee-friendly practices
to manage various threats to the health of bee colonies, such as pests, predators, chemicals,
climate change, and other stress factors. One aspect of this is ensuring that bees have
access to sufficient quality and quantity of natural food, which is essential for the long-term
health of bee colonies and ensures their productivity [34]. In addition to nutritional stress
(bee pastures, lack of water sources), bee colonies’ welfare is influenced by several other
factors [35–40]. There is a proven link between poor beekeeping practices and bee colony
losses, meaning beekeeping practices such as hive type, hygiene rules, proper wintering,
and appropriate pest control are paramount [41]. Monoculture farming and insufficient
flower diversity can lead to malnutrition, weakening the resistance of honey bees to dis-
eases and environmental stressors [35], which also hurts productivity [34]. In order to
make the most efficient use of bee pastures and increase honey yields, some beekeepers
migrate their bee colonies. Transhumance beekeeping aims to find natural food sources for
bees in line with flowering times, which also serves to increase honey yields [15]. Plants
that are important for honey production bloom at different times, and beekeepers must
consider this when planning migration [14,42], which is becoming increasingly complex
due to factors such as simultaneous flowering caused by extreme weather conditions.
Transhumance is an important issue for beekeepers, as it offers the possibility of increasing
honey production but also involves significantly higher costs (e.g., fuel, labor), requires
means of transport, and exposes bee colonies to various risks (e.g., disease, infection by
parasites, poisoning by pesticides, and other damage to bee colonies).

1.2. The State of Honey Production in Hungary

In Hungary, beekeepers produced 20,000 tons of honey in 2023, almost the same as in
2004, but 37.5% less than the best result of 32,000 tons in 2017 (Figure 1) [43].

Figure 1. Honey production in Hungary (2004–2023).

Compared to honey production in the European Union, domestic honey production
is much more volatile, with fluctuations and excellent years being similar in both cases.
Hungarian beekeeping accounts for an average of 10% of EU-27 honey production, ranging
from 6% in the weakest years (2020–2021) to 13% in the best year, 2017 [44]. Based on the
two decades examined, the average national honey production was 21,300 tons, but the data
vary significantly yearly. The 2020–2021 figures are particularly low, at 14,000 tons. After a
good year in 2022, domestic honey production fell again in 2023 [43]. Honey production is
influenced by several factors that vary significantly from one beekeeping season to another
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and are reflected in the volume of domestic honey production. These factors include the
level of infestation of Asian bee mite (Varroa destructor) in apiaries and weather conditions.
In order to achieve higher yields, around 70% of Hungarian beekeepers migrate to other
bee pastures. Figure 2 shows the development of honey yields in Hungary between 2004
and 2023 based on honey production and the number of bee colonies [43]. Based on these
data, the highest specific yields were recorded in 2008, 2015, and 2017. In these years, the
yield exceeded 25 kg/bee colony. Total honey production was also high in these years,
while in 2020–2021, when low honey yields were recorded, honey production was also the
lowest in the last two decades. The average honey yield for the twenty years studied was
19.61 kg/colony. This figure is like the honey yield of Hungarian bee colonies reported in
EU reports (21 kg/colony) [45].

 
Figure 2. Honey production in Hungary (2004–2023).

Due to the lack of classification of production data, it was impossible to determine
yield data at the county level from statistical data. However, the yield trends in individual
regions and counties vary significantly from one beekeeping year to another, as seen
from international and EU data. The yields of apiaries of different sizes, technologies,
and efficiencies can be influenced by different factors to varying degrees during each
beekeeping season.

This study is a continuation of an earlier study [46], which serves as a situation
assessment for further research on the sustainability of beekeeping in Hungary through
an analysis of the Hungarian beekeeping sector. It fills a gap in the literature by using the
results of a questionnaire survey conducted with a large sample nationwide.

2. Materials and Methods
We used the Web of Science by Clarivate and ScienceDirect by Elsevier databases for

secondary research to look for the relevant literature. The statistical data are sourced from
the databases of the European Commission, the Hungarian Central Statistical Office, the
Hungarian National Beekeeping Program, and the Hungarian Beekeepers’ Association. In
Hungary, the commencement and cessation of beekeeping must be declared to the local
government of the apiary’s location and the Breeding Information System. Between July
15 and October 15 each year, bee colonies are checked by an official bee health inspector
appointed by the official veterinarian during monitoring tests carried out in apiaries to diag-
nose bee illnesses. The number of bee colonies per apiary is also registered [46]. The survey
was based on a questionnaire compiled by us, designed to assess the sustainability of the
Hungarian beekeeping sector. The questionnaire survey was completed from March 2023
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to September 2024. The questionnaire included questions about the size, characteristics,
and general operation of the apiary and the yields of the types of honey produced by the
apiary. The questions included closed, simple, and multiple-choice questions. At the end
of the questionnaire, we included questions aimed at examining the background variables
of the respondents (age, beekeeper generation, type of activity, professional experience,
educational level). Beekeepers were questioned using online and paper-based question-
naires, with the assistance of the Hungarian Beekeepers’ Association, which distributed the
questionnaire among its members. Beekeepers had the opportunity to complete the ques-
tionnaire at beekeeping association meetings, and it was also available in electronic form
on the beekeepers’ association website. The questionnaire contained a total of 39 questions
for Hungarian beekeepers. This study included 11 questions related to the links between
honey production and the migration of bee colonies and the factors determining these
links, and six questions on the background variables of the respondents (Appendix A). The
questions on the types of honey produced and the yields achieved referred to 2022. The
questionnaire was first validated through preliminary testing involving five beekeepers (in-
cluding one bee health expert) and experts from the beekeepers’ association. The questions
in the questionnaire were revised based on the professional comments and suggestions
of the test experts in order to obtain the most accurate answers possible for the research.
The survey targeted beekeepers operating in 19 counties of Hungary and in the capital
city of Budapest. Based on the evaluation of the questionnaire survey, the number of valid
responses was 1067 after excluding irrelevant responses. The participation of respondents
was entirely consensual and anonymous. To determine the sample size, the authors used
the following calculation for the finite population [47,48]:

n = (N × Z2 × p × (1 − p))/(E2 × (N − 1) + Z2 × p × (1 − p)) (1)

where N = 20,495 is the number of beekeepers in Hungary (2022) [49], Z-value is 1.96
at a 95% confidence level, and p = 0.5 is the expected margin of error of 5% (E = 0.05).
Considering a 10% response refusal rate, the minimum sample size for evaluating the
results is 440 people. Since not all questions received the same number of responses,
the number of responses is indicated in each case during the analysis. According to
the database of the Hungarian Beekeepers’ Association (2022) [49], the sample is not
representative of the distribution of apiaries by county (χ2 = 100.63, df = 19, p < 0.001).
Thus, the results of the study are only valid for the database. However, more detailed
data on beekeeping in Hungary are not available. The data were analysed using IBM SPSS
version 22, supplemented by Microsoft 365 Excel 2410 16.0.18129.20158. We used basic
statistical tools such as frequencies and averages to describe the data. We performed cross-
stability tests using chi-square tests to evaluate differences between categorical variables.
We used Mann-Whitney U and Kruskal-Wallis non-parametric tests to make comparisons
between two groups and between three or more groups of quantitative variables. The
significance level is set at p = 0.05 in all cases.

In terms of size, the apiaries surveyed were classified into the following categories:
hobby (fewer than 20 bee colonies), small-scale (21–100 bee colonies), semi-professional
(101–150 bee colonies) and professional (more than 150 bee colonies).

3. Results and Discussion
In the previous study, we already identified the main characteristics of the sample,

which means that in terms of the age of the respondents, the majority, 63.3%, belong to the
31–59 age group [46]. The oldest age group, with 29.6% participated in the survey to the
least extent, while the youngest (7.1%) participated in the survey to the least extent. Most
respondents (60.9%) were first-generation beekeepers, while 18.8% were second-generation,
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15.6% were third-generation, and 4.5% were more than third-generation beekeepers. Based
on educational attainment, most respondents had a secondary school education (40.2%),
followed by those with a higher education degree (33.3%). The smallest proportion of
the sample was beekeepers with vocational qualifications (24.2%) and those with primary
education (0.9%). The majority of respondents (64.1%) have professional qualifications in
beekeeping, with approximately the same proportion having other agricultural qualifica-
tions (e.g., agricultural engineer, horticultural engineer, forest engineer, organic farmer;
8.1%) and master beekeeper qualifications (7.5%). The proportion of beekeepers without
agricultural qualifications is low, at 19.9%. When asked about their professional experience
in beekeeping, most respondents (73.7%) said they had been involved in beekeeping for
more than 10 years. The proportion of those with 5-10 years of experience was 16.2%. The
proportion of novice beekeepers with less than 1 year of experience was only 0.4%.

Regarding the form of activity, more than 50% of respondents practice beekeeping as
a supplementary source of income alongside their primary job, while 28.9% are full-time
beekeepers. The proportion of retired respondents was the lowest, at 18.8%. Completed
questionnaires were received from all counties and the capital. Most responses came from
eastern and southwestern Hungary, while the lowest proportion of beekeepers nationwide
(0.7%) was in Budapest.

3.1. Determining the Size of Apiaries

Of those participating in the survey, 1067 provided information on the size of their
apiary, i.e., the number of bee colonies. The minimum number of colonies was 1, while the
maximum was 1200, averaging 102.57 colonies/beekeeper. Taking into account the farm
size categories defined in the literature [50–53], we determined the apiary sizes shown in
Table 1 as the result of the research. Based on this, most responses were received for the
small-scale apiary category (between 21 and 100 bee colonies), i.e., 612 responses, repre-
senting 67.4% of the sample, and based on 178 respondents, semi-professional beekeepers,
i.e., those with 101–150 bee colonies, accounted for 16.7%. In comparison, professional
beekeepers with more than 151 bee colonies accounted for 172 respondents (16.1%). The
fewest responses were received for hobby beekeeping (105, 9.8% of the sample).

Table 1. Determination of apiary size categories.

Apiary Size n Distribution
(%)Determination Number of

Bee Colonies

Hobby <20 105 9.8
Small-scale 21–100 612 57.4

Semi-professional 101–150 178 16.7
Professional >151 172 16.1

Total - 1067 100.0

The survey results show that the average number of bee colonies per apiary at the
national level is 103, and most apiaries are small-scale operations, representing hobby or
supplementary activities. In the European Union, only 3% of beekeepers belong to the
professional category of 150 bee colonies or more [45]. In some European countries, the
average number of bee colonies per respondent varied significantly between countries [54].
Greece and Romania have the highest proportion of professional beekeepers. In Eastern
and Southern European countries, where the average number of bee colonies is between
70 and 131, beekeeping is a secondary occupation. In Portugal, 50% of respondents have
more than 50 bee colonies, in Northern Cyprus, 56%, and in Ukraine, 45%. In Northern
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Europe, most apiaries have fewer than 10 bee colonies; for example, this is true for almost
all respondents in Iceland and more than half of those in Scotland, Ireland, and Sweden.

In Hungary, over half (59.3%) of the beekeepers who responded regularly practice
transhumance with their bee colonies. Based on the distribution by county, migration is
most common in the eastern half of the country, mainly in Hajdú-Bihar, Bács-Kiskun, Jász-
Nagykun-Szolnok, Békés, and Csongrád-Csanád counties (Figure 3. The average number
of bee colonies was also high in these counties. Based on these figures, the proportion
of stationary beekeeping in the counties of Transdanubia (e.g., Tolna 66.7%, Zala 62.5%,
Komárom-Esztergom 58.3%, Vas 57.1%, Fejér 56.5%, Győr-Moson-Sopron 56.0%) and 66.7%
in Budapest.

Figure 3. Distribution of bee migration by county in Hungary (n = 619).

3.2. Transhumance of Bee Colonies

A bee pasture refers to all plants from which bees collect nectar, pollen, and propolis;
this is important for several reasons. On the one hand, it serves the survival of bees (when
the collection does not necessarily result in a harvestable amount of honey). On the other
hand, larger bee pastures (whether wild plants, forests, or cultivated crops) ensure the
possibility of commercial honey production [55].

Honey production per bee colony depends on several factors, such as the strength
of the colonies, natural food sources, good beekeeping practices, and other factors such
as weather changes and their impact on nectar and pollen availability [56,57]. The lack of
honey and pollen sources motivates transhumant beekeeping. In each beekeeping season,
several factors determine beekeepers’ activities and their decisions regarding migration
routes [58]. In order to find new locations, beekeepers travel long distances with their
vehicles to find suitable areas, meet with the owners, and agree on the placement of the bee
colonies. Suppose beekeeping is the primary source of income. In that case, there is a direct
correlation between the number of bee colonies and the average size of apiaries, which
ranges from 101 to 300 colonies, with an average of 172 colonies [53]. Although the most
experienced beekeepers mostly follow the same routes, they have to modify their schedules
according to the condition of their colonies, the amount of temporary storage available, the
national market price of each type of honey (which changes regularly), financial possibilities
(which may also fluctuate) and many other factors [58].

In this study, the issue of migration was examined from several aspects, the results of
which are summarised below. The size of apiaries determines whether beekeepers practice
migration. According to the research results, there is a statistically significant relationship
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between farm size and migration (χ2 = 72.155, df = 3, p < 0.001) (Table 2); this means
that transhumance is most common among semi-professional and professional operations,
while it is less common among smaller apiaries.

Table 2. Correlation between transhumance and apiary size.

Transhumance
Apiary Size (Number of Bee Colonies)

Total
<20 21–100 101–150 >151

Yes
Count 7 202 73 80 297.0

Expected
count 31.5 210.4 61.2 58.8 297.0

No
Count 46 152 30 19 255.0

Expected
count 21.5 143.6 41.8 40.2 255.0

Sig <0.001

More than half of the beekeepers participating in the survey regularly migrate their bee
colonies, which is most common among beekeepers with stationary apiaries in the eastern
counties of the country. There are areas where this proportion is similar [59], where it is
much higher [53,58], and where it is lower [7,60]. We also examined how often respondents
migrate during a beekeeping season and how many bee colonies they migrate with, and
we mapped the counties to which they most frequently migrate in Hungary. Respondents
migrate an average of three times a year (n = 373), which means at least once and at most ten
times. In this case, the average number of bee colonies is 89 colonies/apiary (n = 348), with
a significant variation between 3 and 600 colonies. Regarding apiary size, the average size
of the migrated colony is smallest for hobby apiaries and largest for professional apiaries
(Figure 4).

Figure 4. Average number of transhumanced bee colonies by apiary size (n = 342).

By examining the four apiary size categories and the size of the transhumanced stock
from the total bee population (n = 342), we found that that the highest proportion of
respondents were small-scale beekeepers and that the migrated population was less than
50 bee colonies (of their total population), as they do not always transport their entire bee
colonies to other bee pastures, similar to the results of other studies [53]; this depends
on several factors, such as transport options, the size of the apiary and the proportion
of strong colonies within the total stock [7,61,62]. Transhumance is less common among
hobby beekeepers, while semi-professional and professional respondents transport most or
all of their colonies to other bee pastures (Table 3).
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Table 3. Evaluation of the number of transhumance bee colonies by apiary size.

Number of Transhumanced
Bee Colonies

Apiary Size (Number of Bee Colonies)
Total

<20 21–100 101–150 >151

<50 8 107 3 2 120

51–150 0 91 29 8 127

101–150 0 0 28 30 59

151–200 0 0 0 20 20

>200 0 0 0 16 16

Total 8 198 60 76 342

The beekeepers who responded typically migrate to bee pastures located within the
country, in specific regions and counties. Based on the responses received, we identified
the counties. The results show that the most common destinations are the northern and
eastern counties, taking into account movements within the given county (Figure 5). The
counties marked in the darkest colour are those with the most intense migration of bee
colonies. The arrows indicate the direction of migration. Szabolcs-Szatmár-Bereg county
ranks first, where migration to bee pastures is most common.

 
Figure 5. The most common destinations for transhumance according to Hungarian counties.

Table 4 shows the distance travelled during a beekeeping season, broken down by
honey type. Respondents drove an average of 2509 km, with the longest distances for
acacia honey, followed by sunflower and rapeseed honey. There is a significant variation
between the minimum and maximum values due to the low number of responses to this
question, so this result can only be considered indicative.
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Table 4. Distance travelled during transhumance (km) by honey type.

Type of Honey N Min Max Sum Mean Std. Deviation

Rapeseed 71 6 8300 84,881.2 1195.5 1639.9
Acacia 89 1.2 8720 155,098.2 1742.7 1905.9

Sunflower 80 12 8600 133,168 1664.6 2092.2
Linden 16 10 6000 24,374 1523.4 1792.3

Ohter types 17 10 11,000 42,511 2500.6 3364.9

By examining the kilometres covered during migration by category, we found that
survey participants covered the longest distances to check and visit their bee colonies
during the migration period (Figure 6). That means that beekeepers regularly check the
health of their bee colonies.

Figure 6. Distance travelled during transhumance by honey type.

The placement of bee colonies in different apiaries is adjusted to different flowering
periods, depending on which plants are the most important sources of nectar in each
region [15,46,59]. During the research, we also surveyed the characteristics of the vehicles
that beekeepers use for migration. We found that apiaries use different categories of
vehicles to transport their bee colonies to bee pastures, depending on their size (Figure 7).
As the size of the apiary increases, so does the category of vehicles used for migration. The
majority of hobby beekeepers (63.6%) and small-scale beekeepers (32.8%) use passenger
cars for transport, although it should be noted that migration is less common among hobby
beekeepers. Small trucks (up to 3.5 tons total weight) were the most common means of
transport indicated by semi-professional (36.7%) and professional (34.1%) beekeepers in
the survey. Larger trucks (over 3.5 tons total weight) accounted for a smaller proportion
and are mostly used by professional beekeepers.

Based on the responses (n = 362), the average age of the vehicles was 18.3 years, with
the youngest vehicle used in beekeeping being 1 year old and the oldest 45 years old, with
vehicles aged 20 years being reported most frequently. We found no correlation between
apiary size and vehicle age, as the average age was similar for all apiary sizes (Figure 8).
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Figure 7. Vehicle categories by apiary size.

Figure 8. Average age of vehicles by apiary size.

Unlike other countries where beekeepers are paid to make their bee colonies available,
such as the United States, Canada, Australia, New Zealand, Germany, and Thailand [63–65],
Hungary has no pollination market. The transhumance of bee colonies raises the question of
whether beekeepers pay landowners for using their land for beekeeping. In Hungary, this is
usually performed by giving honey as a “gift”, because Hungary has the highest bee density
in the EU-27 (12.8 bee colonies/km2), so domestic bee pastures are usually overloaded. The
use of different bee pastures in Hungary often depends on personal relationships between
the beekeeper and the landowner [66], unless the beekeeper is the landowner. During the
survey, respondents could indicate how much honey (by honey type) they “paid” for using
bee pastures or express this in monetary terms. We only analyzed responses relating to
honey types, as the number of responses regarding monetary value was significantly lower
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and included several outliers. Based on the responses, most beekeepers paid for using
apiaries with acacia, sunflower, and rapeseed honey (Table 5).

Table 5. Bee pasture usage fees by honey type (n = 528).

Type of Honey N
Fee for Using Bee Pastures

<15 kg 16–30 kg 31–45 kg 46–60 kg >61 kg

Rapeseed 105 85 17 0 2 1
Acacia 204 113 51 11 4 9

Sunflower 137 93 38 1 1 4
Linden 34 28 6 0 0 0
Other 48 32 10 1 2 3

There is a statistically significant correlation between compensation for bee pastures
and transhumance (χ2 = 124.86, df = 1, p < 0.001), which means that the number of beekeep-
ers who transhumance and pay for the use of bee pastures is higher than expected, and
the number of those who do not pay for the bee pastures visited with their bee colonies is
lower than expected (Table 6).

Table 6. Correlation between transhumance and payment for the use of bee pastures (n = 565).

Have You Paid for the Use of the
Bee Pasture Before?

Transhumance
Total

Yes No

Yes
Count 255.0 49.0 304.0

Expected count 191.0 113.0 304.0

No
Count 100.0 161.0 261.0

Expected count 164.0 97.0 261.0
Sig <0.001

We also examined the trade-off between the use of bee pastures about apiary size,
revealing a statistically significant relationship between the two variables (χ2 = 44.143,
df = 3, p < 0.001); this means that small-scale and professional beekeepers typically pay
for the use of bee pastures, and in these cases the proportion of yes answers was higher
than expected compared to other apiary sizes (Table 7). The same cannot be said for
hobby beekeepers, who do not typically pay for using bee pastures; this is partly because
transhumance is not common, so there is no need to transport bees to land owned by others,
and partly because some bee colonies can be kept on the beekeeper’s own, even small
bee pastures.

Table 7. Correlation between apiary size and payment for use of bee pastures (n = 552).

Have You Paid for the Use of
the Bee Pasture Before?

Apiary Size (Number of Bee Colonies)
Total

<20 21–100 101–150 >151

Yes
Count 4.0 175.0 53.0 65.0 297.0

Expected
count 23.7 168.4 53.8 51.1 297.0

No
Count 40.0 138.0 47.0 30.0 255.0

Expected
count 20.3 144.6 46.2 43.9 255.0

Sig <0.001

We also examined the relationship between migration and other variables. About
the type of hive used, we found a correlation between the use of vertical hive technology
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and migration (K-W, p < 0.001), i.e., in the case of bee transhumance, the specific yield
of beekeepers using vertical hives is higher (27.68 kg/colony) than the specific yield of
stationary apiaries with vertical hives (20.98 kg/colony). This correlation is not statistically
significant in the case of horizontal hives (Table 8).

Table 8. Correlation between the type of hive used for transhumanced beekeeping and honey yield
(n = 626).

Type of Hive
Average Yield with

Transhumance
(kg/Bee Colony)

Average Yield Without
Transhumance

(kg/Bee Colony)

Horizontal 26.85 23.13
Vertical 27.68 20.98

Vertical hives are used by 67% of respondents and 47% of those who still regularly
migrate their hives. Horizontal hives are used by 33% of respondents, but only 18% of those
migrate their bee colonies. Based on the survey results, vertical hives use is significantly
higher in professional apiaries (χ2 = 4.474, df = 1, p = 0.034), primarily in western and
southern Hungary. The use of horizontal hives is significantly higher in the hobby and
small-scale apiaries (χ2 = 6.863, df = 1, p = 0.009) and primarily in northeastern Hungary.

Numerous types of hives are used in beekeeping worldwide, with varying yields [50,67–69].
However, it should be noted that the hive type is one factor influencing yield [70,71].
According to previous research, there is a significant difference between the specific
yield of acacia honey and sunflower honey in terms of bee migration and honey yield
in Hungary [46]. In apiaries where bee colonies are transhumanced, higher yields were
achieved for acacia honey and sunflower honey. These beehives cover a wide area, so
beekeepers migrate to them more intensively. Besides, in the case of mixed flower honey,
the difference is significant, with lower yields observed in the case of transhumance. Based
on our research, this is because beekeepers do not collect some of the mixed flower honey
from the bee colonies, so it stays in the hives and serves as natural food for the bees,
reducing overfeeding and honey production costs.

In Hungary, specific yields were extremely low in 1991–1992, at only 13–14 kg/colony,
but began to rise from 1993, reaching 23–25 kg per colony in 1994–1995 [51]. However,
according to earlier sources, honey yields of 15–40 kg [72], 20–25 kg [73], and 30–40 kg [74]
per year can be achieved from developed production families. Based on the most important
economic indicators of Hungarian beekeeping for the period between 2000 and 2018, 14% of
the average annual honey production of 20,000 tons was typically rapeseed honey, 40% was
acacia honey, 26% was sunflower honey, and 10% was flower honey, with approximately
10% was other types of honey, such as chestnut, linden, or milkweed honey [75]. In 2015,
the average yield per bee colony was 25 kg, which is estimated to have increased to 30 kg
by 2018 [76]. Professional (more than 150 bee colonies) can achieve at least twice the honey
yield of an average apiary, i.e., in 2015, the average yield of a professional apiary was
50 kg/colony, and in 2018, it was 60 kg/colony. In Hungary, the average annual honey
yield per bee colony between 2000 and 2018 ranged between 16 and 30 kg, with an average
of 22.08 kg per bee colony [75]. The values showed high dispersion in different years, which,
according to the authors, can be attributed primarily to climatic reasons. The data are
roughly in line with the estimated honey yields per bee colony reported in the Hungarian
National Beekeeping Program (2016 and 2019) (25 kg/bee colony in 2015; 30 kg/bee colony
in 2018) [76,77]. Annual honey production in Hungary was 27,963 tons in 2018, produced by
1,123,665 bee colonies, with an average annual honey yield of 22.61 kg per bee colony [75].
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Our previous research confirmed the link between migration and professional experi-
ence in beekeeping, i.e., those with 5–10 years or more of professional experience are more
likely to have their bee colonies transhumed than those with less professional experience.
In addition, it has been confirmed that beekeepers’ agricultural qualifications are also
related to migration. Beekeepers with professional qualifications are more likely to visit
other apiaries with their bees than those without such qualifications [46]. According to
previous research, approximately 76% of Hungarian beekeepers do not have professional
beekeeping qualifications, probably due to the high proportion of hobby beekeepers and
those who keep bees as a supplementary activity [51].

4. Conclusions
This study examined the characteristics of Hungarian honey production based on

data from Hungarian beekeepers, including the migration of bee colonies and the factors
influencing it. The number of studies in this field in Hungary is limited. Therefore, this
study fills a gap in the literature. The theoretical framework of the study was provided by
a literature review conducted as part of secondary research, during which we identified
the most important characteristics of beekeeping practices (e.g., transhumance, hive type,
apiary size, types of honey produced) and the factors influencing them, focusing on
the beekeeping situation in Hungary. Furthermore, the characteristics of the population
studied were presented, published in a study that served as a precursor to the present
research. During the primary research, the results of a nationwide questionnaire survey
were processed using quantitative research methods.

Nearly 60% of the beekeepers who responded to the survey practice migratory bee-
keeping, with the destination usually being bee pastures in the eastern part of the country.
This study examined aspects of beekeeping practices that are relevant to migration. Previ-
ously, for example, we found a statistically significant relationship between beekeeping
experience, specialised (agricultural) education, and migration [46].

In the present study, we found statistically significant correlations between the size of
apiaries and migration, migration and payment for using bee pastures, and between the
type of hive used and migration. Migration is mainly characteristic of semi-professional
and professional beekeepers. Most bee colonies (an average of 181 colonies) are moved to
other apiaries by professional beekeepers, but the highest proportion of respondents who
migrate are small-scale beekeepers. Respondents travel an average of 2509 km during a
beekeeping season, with the longest distances driven to check bee colonies and produce
acacia honey, which can be sold at a higher price in Hungary [66]. The vehicles’ age is
high, with all of them being over 17 years old. Hungarian beekeepers traditionally reward
the landowner or tenant for using the pasture, mainly in the form of honey given as a
gift related to migration. This type of “payment” is typically used by small-scale and
professional beekeepers; transhumance beekeeping is not typical of hobby beekeepers, so
neither is payment for access to bee pastures. According to the research results, in terms of
the type of hive used, a significant difference can be observed between the honey yield of
transhumance beekeepers (28 kg/colony) and stationary beekeepers (21 kg/colony) in the
case of vertical hives.

The impact of transhumance beekeeping on beekeeping activities and bee health
is complex and varies from country to country and region to region, depending on the
quantity and quality of available pastures and human relationships [46,59,60,78–80].

This research is a continuation of a study exploring the situation of the Hungarian
beekeeping sector, which, in a broader sense, contributes to the development of appropriate
policies to regulate and support the sector, to the sustainability of the sector, and the
evaluation of the effectiveness of measures taken so far. The limitation of the study is that
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the sample is not representative, and the results are only valid for the population studied.
The survey covered the 2022 beekeeping year, and it should be noted that performance can
vary significantly between beekeeping years (e.g., due to weather conditions, the health
of the bee population, and the availability of bee pastures). The research only took into
account data from honey-producing apiaries.
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Appendix A
The questions in the questionnaire were as follows:

1. Current number of bee colonies:
2. Please specify the type of hive used.
3. In which Hungarian county is your stationary apiary located?
4. Do you periodically relocate your bee colonies?
5. How many times a year?
6. How many bee colonies do you migrate each year?
7. Where do you usually migrate your bee colonies (county)?
8. During the 2022 beekeeping season, what type of vehicle did you use for migration,

and how many kilometers did you travel, broken down by honey type?
9. Please specify the type and age of the vehicle used for migration!
10. Have you paid any fees (in cash or honey) to the landowner for placing your bee

colonies on their land? If so, please specify the amount!
11. Please indicate the results of your beekeeping activities in 2022 in terms of the types

of honey produced in your apiary!
12. Your age:
13. How many generations of beekeepers are there in your family?
14. In what form do you carry out your activity?
15. How much practical experience do you have in beekeeping?
16. Your highest level of education:
17. Do you have any relevant agricultural qualifications?
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