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"Food, Agriculture and Livestock In this s’;udy, the level of begkfegping activities in Siva's, which_has a wide area, and the technical,
Directorate, Sivas, Turkiye economic, and market possibilities of honey production and its by-products were evaluated. As
2Department of Animal Science, well as, it is foreseen to be a source for studies on beekeeping. A survey was conducted in a total
Faculty of Veterinary Medicine, of 325 enterprises out of 2097 beekeeping enterprises existing in Sivas province center and in 16
Firat University, Elazig, Tirkiye districts. The data obtained were evaluated by considering appropriate statistical methods and

the current situation, problems, and development opportunities of beekeeping in Sivas province
were tried to be revealed. It has been observed that breeders have problems such as harsh and
long winter conditions, wintering problems, shortage of quality and suitable queen bees, inability
to find the market opportunity for the produced honey, and insufficient activities of the organiza-
tions. It has been concluded that increasing the number of hives through education, encourag-
ing wandering, and producing mutual projects with government programs will increase honey
production per hive. With the increase in honey production and the availability of suitable market
conditions, the income of the rural people will increase as well as population migration will be
prevented.
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0z
Bu calismayla ylizélcimi genis bir alana yayilan Sivas ilinde aricilik faaliyetlerinin diizeyi ve buna
badli olarak bal Gretimi ile yan Grlnlerinin Gretiminin teknik, ekonomik ve pazar-piyasa olanak-
lari degerlendirilmistir. Bununla birlikte aricilik ile ilgili calismalara kaynak teskil etmesi dngortil-
muUstUlr. Sivas ili merkez ve 16 ilcede halen mevcut olan 2097 aricilik isletmesinden toplam 325
isletmede anket calismasi yapilmistir. Elde edilen veriler uygun istatistiksel metotlar géz dniinde
bulundurularak degerlendirilmis ve Sivas ilinde ariciligin mevcut durumu, problemleri ve gelisme
olanaklari ortaya konulmaya calisiimistir. Yetistiricilerin sert ve uzun gegen kis sartlari, kiglatma
problemleri, kaliteli ve bolgeye uygun ana ari sikintisi, tretilen balin pazar-piyasa olanagini bula-
mamasi, orgutlerin faaliyetlerinin yetersiz olmasi gibi sikintilari oldugu gorilmustdr. Bu tespitlerle
ilgili kovan sayisinin egitimle artirilmasi, gezginciligin tesviki ve érgttlerin hiikimet programlari
ile karsilikl projeler Gretmesi kovan basina bal tretimini artiracagi kanaatine variimistir. Bal Gre-
Gelis Tarihi/Received: 01.01.2023 timinin artmasi ve uygun pazar sartlarinin bulunmasiyla kirsal kesimin gelirinde artis olacagi gibi
Kabul Tarihi/Accepted: 07.04.2023 niifus gogunlin de 6nline gegilecektir.
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Beekeeping production provides very important contributions to the business and therefore to the

Cite this article as: Arslan E, country’s economy. It is an attractive line of business with its features such as using less labor force
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structure in Sivas, Tirkiye. Vet Sci compared to agricultural branches, low operating costs, easy storage of its products, and selling at
Pract. 2023;18(2):65-70. value prices. It is accepted that beekeeping provides jobs, income, and healthy nutrition opportunities
to the rural population in developing countries.
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As in other agricultural activities in Turkiye, new technical devel-
opments are being implemented in beekeeping day by day.® Tur-
kiye ranks second in the world in honey production with over 6
million colonies. The average honey yield per colony is quite low in
Turkiye. One of the most important reasons for this is the lack of
technical information such as bee individuals and colonies, their
behavior, as well as the lack of sufficient information about dis-
eases and pests, and the lack of timely and accurate combat.®

When similar studies on beekeeping are examined, the average
age of beekeepers was reported as 40.91 in a study conducted
in Bahgesaray district of Van province.” In a study conducted in
Bingdl province, it was reported that 43% of beekeepers were
primary school graduates and 21% were secondary school gradu-
ates.® In a study conducted in Gaziantep province, it was reported
that 54% of beekeepers learned beekeeping as their sole source
of income, 34% learned beekeeping from another beekeeper
(experienced), and 28% from their father.® In the study conducted
in Kirsehir province, the loss of colony in the last 3 years was
reported as 13%. It has been reported that varroa is seen with
the highest rate of 65%, lime disease is encountered secondly
with 18%, and foulbrood is encountered with a rate of 9%.° In the
findings of the research conducted in the Trakya Region, it was
reported that 70% of the beekeepers did not care and feed before
winter." In the research conducted in the Southern Marmara
Region, it was reported that the organization was 70%, 44% did
not follow the publications related to beekeeping, and 76% of the
beekeepers raised the queen beekeepers themselves.”?

Beekeeping is one of the most suitable branches of agricultural
activity to support the agricultural economy in Sivas, in terms of
its geographical location, land structure, climate, and vegetation,
as well as the socioeconomic structure of its people. Sivas prov-
ince, on the other hand, has the second largest area of Turkiye
and has more area than some European countries such as Kosovo
and North Macedonia. It is also on the transit route of itinerant
beekeepers.

Sivas province ranks fourth among the provinces in terms of both
the number of colonies and honey production in beekeeping in Tur-
kiye."® With this study, which will be carried out in Sivas province and
its surroundings, it is aimed to evaluate the beekeeping potential in
the region, to raise awareness of the producer mass, to evaluate the
positive and negative factors that affect the production of honey
and by-products, and to increase the yield per hive by examining
the demographic and socioeconomic structure of beekeeping.

MATERIALS AND METHODS

The research material consisted of 325 beekeeping establish-
ments that can best represent the population at 95% confidence

level and 10% confidence interval, from 2097 beekeeping enter-
prises engaged in beekeeping in the center and 16 districts of
Sivas, using the proportional sampling method." The data source
of the research consisted of face-to-face survey data made
with these enterprises selected by random stratified sampling
method among the total enterprises. The study was prepared in
accordance with the Declaration of Helsinki.

The total number of existing beekeeping enterprises in the center
and 16 districts of Sivas province was taken from the records of
the Provincial Directorate of Food, Agriculture and Livestock, and
the number of beekeeping enterprises to be surveyed was deter-
mined in direct proportion to the number of enterprises owned,
and these are given in Table 1.

The questionnaire questions used in the research were prepared
by making use of similar studies. Before starting the survey, a trial
survey was conducted to test the accuracy and comprehensibility of
the survey questions, thus minimizing the possible negative effects.

In the research, the Direct Interview method was used during
the collection of the material. In this method, the questionnaire
forms were prepared in advance and filled in by the researcher
under the supervision of the producer.

The questionnaire forms filled with the beekeepers were exam-
ined and the necessary controls and arrangements were made,
and this information was summarized and thus the analysis was
made ready for evaluation. Using the Statistical Package for Social
Sciences (SPSS) version 22.0 (IBM Corp.; Armonk, NY, USA) statis-
tical package program from the data obtained, their frequencies,
percentages, and honey yield averages were calculated and sum-
marized in the frequency distribution tables.

RESULTS AND DISCUSSION

There is no scientific study that can serve regional beekeeping
in Sivas. In the research conducted on beekeepers in Sivas prov-
ince, the level of knowledge of the breeders on beekeeping and
regional problems was collected by interviewing face-to-face. In
the research, the issues that will shed light on the studies were
emphasized, the problems related to beekeeping were discussed
and it was aimed to help the projects to be done. Research find-
ings are gathered under the main headings of socioeconomic
characteristics, beekeeping activities, organization and supports,
diseases and enemies, and marketing trade.

Socioeconomic Qualifications

Age and Gender
No female breeder could be identified from randomly selected
breedersinthe surveys.Ithasbeen observed thatthe contribution

Table 1. Number of Existing and Surveyed Beekeeping Enterprises in Sivas Province Districts

Number of Selected

District Number of Existing Businesses Number of Selected Businesses District Number of Existing Businesses Businesses
Akincilar 28 4 Kangal 63 10
Altinyayla 18 3 Koyulhisar 136 21
Divrigi 173 27 Merkez 241 37
Dogangar 23 4 Susehri 111 17
Gemerek 37 6 Sarkisla 61 9
Golova 23 4 Ulas 50 8
Giiriin 155 24 Yildizeli 160 25
Hafik 331 51 Zara 302 47
Imranh 185 29 TOTAL 2097 325
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Table 2. Distribution of Beekeepers in Sivas Province by Age and Honey Yield

Bee Business Honey Yield
Age Groups Number Percent Avg + Standard Error
15-25 4 1.23 21.50 £2.02
26-35 40 12.31 22.44 £ 1.66
36-45 99 30.46 21.53 £1.02
46-55 86 26.46 21.37 £1.07
<55 96 29.54 22.23 £1.00
Total 325 100

of women is mostly limited to helping their spouses in beekeep-
ing and honey production activities.

Especially the young population of Tlirkiye migrates to cities and
big cities. Unfortunately, there is an elderly population in rural
areas and villages. The most important reasons for migration are
unemployment and financial difficulties. Beekeeping is a field of
activity that will show itself as a profession and livelihood for the
young population, additional income for the elderly population,
vitality to the plant product, and contribution to the country’s
economy as a line of business that can be done in areas where
urban development is far away, without the need for large lands.
Age distribution and honey yield of beekeepers in Sivas province
are given in Table 2.

As can be seenin Table 2, it was determined that most of the bee-
keepers (86.5%) were breeders over the age of 35. The research
shows that the average age is 47 years, and unfortunately, it is
seen that the majority of beekeeping activities are carried out
by the elderly population. The research reveals the necessity of
preventing the disappearance of the young workforce in rural
areas or their migration to the cities. The beekeeping profession
should be encouraged to young people, they should be informed
with courses, and they should be supported with credits or hive
incentives.

Education Status
The results of the questions investigating the effect of education
on honey yield are given in Table 3.

According to the results of the research, 42.46% of 138 breeders
stated that they were primary school graduates. The number of
illiterates is low at 8 (2.46%). The beekeepers, who are 23 (7.08%)
graduates of college, are retired beekeepers whose beekeeping
activities do not go beyond making use of their spare time. It was
determined thatilliterate people had the least honey yield. Similar
results were also seen in studies conducted in Bingdl and Adana.
In a study in Bingdl, when the relations between the yield per hive
and the education level of the household head were examined, it

Table3. DistributionofBeekeepersinSivasProvince AccordingtoTheirEducationLevel
and Honey Yield

Bee Business Honey Yield
Avg + Standard

Education Status Number Percent (%) Error
Not literate 8 2.46 16.13 + 1.59
Primary school 138 42.46 22.10 +0.83
Middle school 68 20.92 22.54+1.10
High school 88 27.08 21.92 £ 1.13
Collage/faculty 23 7.08 19.61 + 2.45
Toplam 325 100

was seen that the producers who received education at the pri-
mary school level obtained more honey per hive. The reason for
this is that these people, who are generally above the middle age
group, do not see beekeeping as a hobby.

In Turkiye, beekeeping is generally done with ancestral meth-
ods and unconsciously. As people who do this job, beekeepers
themselves stated that they should be trained practically and
theoretically. They stated that some beekeepers emphasized
the importance of conscious beekeeping and education in honey
yield by giving an example that they had obtained an average of
20 kg honey yield before and increased it to 50 kg as a result of
beekeeping training."®

Beekeeping Experience

In the study, it was seen that 44.62% of beekeepers have been
beekeeping for more than 20 years. In honey yield, it has been
observed that they have more honey on average than beekeepers
with 6-10 years of experience.

In normal conditions, efficiency is directly proportional to experi-
ence. For this, the growers were asked about their honey yield in
the last 3 years, and the results are given in Figure 1.

According to the results of the survey, 26% of the growers stated
that they bought honey over 30 kg. The costs of people who do
not have a level of knowledge with many hives at the beginning
will bring a financial burden, and the negativities of inexperience
will reduce the excitement of beekeepers. In the survey con-
ducted with the breeders, it was determined that people who do
not have beekeeping experience should start their beekeeping
activities with 5 hives. The average honey yield of all beekeepers
was calculated as 21.82 + 0.55 kg.

Beekeeping Activities

Bee Breeds Used in Production
Questions were asked about the demands and works of the
breeders regarding the bee breeds used in the region. About

Honey production per hive

» | N

27%

24%

= under 20 kg

49% 20-30 kg

= over 30 kg

Figure 1. Distribution of beekeepers in Sivas province according to their average honey production
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81.23% of the breeders stated that they use Caucasian hybrids
andthatitis a breed that adapts to the region. While 39.69% were
dissatisfied with the queen bee they bought commercially, 28%
of the beekeepers stated that there was no change in the yield.
Again, beekeeping institutes should be able to reach beekeepers
for quality queen rearing and state policies should support queen
breeding.

Beekeeping Knowledge Level

As a result of the questions asked about acquiring and increasing
beekeeping knowledge, 59.69% of the breeders stated that they
received information from experienced beekeepers, others from
various publications, courses, and institutions. Similar results
were obtained in the study conducted in Tekirdag province. In the
study, it was stated that 26% of beekeepers learned beekeeping
from their fathers and 50% from the environment.'® While there
are beekeeping departments in many universities, beekeep-
ing college programs have been opened, and there are people
appointed as beekeeping specialists in every Food, Agriculture
and Livestock directorate, it is a fact that modern beekeep-
ing techniques still cannot be accepted by producers.” Manu-
facturers should improve themselves and get all the necessary
information. For this, they should attend courses, congresses,
symposiums, and seminars. They should read books on beekeep-
ing, be in constant dialogue with successful producers, and get
help from the relevant programs of universities.'®

Wandering Status

According to the results of the research, 35.69% of the breeders
stated that they did fixed beekeeping, and 12.92% of them stated
that they moved their colonies to nearby towns or villages once.
In the study, it is seen that the honey yield of those who carry
their hives to nectar-rich places once or more than 3 times a year
is 22 kg; while the mean yield of less movers is 21 kg and below.
In a study conducted in Elazi§, it was determined that 50% of
the beekeepers were fixed beekeepers and the other half were
nomadic beekeepers.®®

The application of mobile beekeeping to a large extent is due to
the insufficient nectar period in Sivas, since the season starts late
and ends early. Accommodation poses a problem for both mobile
beekeepers and stationary beekeepers. Wandering beekeepers
face difficulties due to features such as rent, suitable and produc-
tive vegetation, and water source, while stationary beekeepers
complain about the excessive amount of itinerant beekeepers
coming to their region, hence the nectar deficiency, in short, the
lack of capacity regulation. In this regard, under the leadership of
the Ministry of Food, Agriculture and Livestock and with the par-
ticipation of the unions, areas with suitable flora can be allocated
to the wandering beekeepers and they can be accommodated in
return for rent.

Beekeeping Costs

The results of the research are in the first place, 40%-80% of the
beekeeping costs of 91% are spent on feeding expenses, and sec-
ondly, 1%-20% of the 90% are related to transportation, labor, and
accommodation expenses, especially medicine and other vari-
ables (packaging, honeycomb, etc.) proved to be spent.

Queen Bee Breeding and Replacing

About 78.15% of the beekeepers in Sivas stated that they change
their queen bees every 2 years. The results of the research indi-
cated that 36% of the breeders were not satisfied with the com-
mercial queen bees they used in their businesses, while 28% of
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them stated that it did not affect their yield much. In the inter-
views, it was stated that the breeder reared his own queen after
several unsuccessful commercial queen trials. According to the
results of the research, the most important problem that bee-
keepers want to see as state support is the queen bee. For this,
studies should be carried out with the necessary public institu-
tions and private organizations to ensure quality and appropriate
queen bee supply. It is also a very important necessity to raise
queen bees that have been improved according to the conditions
of the country.

Organization and Support

Organization

In the research, while the number of breeders who are members
of a union or cooperative related to beekeeping was 284 (87.38%),
the number of breeders who are not members of any union was
41 (12.62%). About 68.3% of the members of unions or coopera-
tives stated that they were dissatisfied with the union they were a
member of, whereas 19.8% stated that the unions were sufficient.

The breeders stated that the organizations and unions could not
fully fulfill their goals. They stated that the courses and semi-
nars were insufficient, and the cooperatives and unions only
required membership due to government support and stated
that they did nothing but collect dues, that the produced honey
was released to the market very cheaply, and that they could not
show a presence in important matters such as branding, cheap
input, and quality breeding. The reason why farmer organiza-
tions collect monthly and annual dues is that they work for the
benefit of their members. It is important to organize courses,
seminars, meetings, and organizations for the benefit of bee-
keepers in their unions and cooperatives, to inform beekeepers,
to inform them of innovations, and to help them find the market
for their products with cheap and high-quality inputs. According
to research done, it has been determined that the producers in
Elazig mostly sell honey at retail. It has been determined that
the problems faced by the producers in marketing are that the
honey cannot be sold at the value it deserves, foreign products
enter the market uncontrollably, hesitations about the natural-
ness of the products, the absence of cooperatives that will be
effective in marketing and the lack of price standards for their
products. One of the biggest problems of beekeepers is the mar-
keting problem. The fact that honey prices are not established
under free market conditions has created the main problems for
the producer. The price issue will be resolved by the producers
coming together and providing the organization to market their
own products.?

Credit Usage

According to the survey results, 72.62% of the breeders stated
that they did not use credit. About 15% of the breeders who used
loans in amounts higher than 30 000 TL stated that they used
the loan they received on behalf of beekeeping not only for bee-
keeping but also for amortizing other farming activities. For this,
it is important to run the monitoring and inspection mechanism
of credit institutions and the state.

Disease and Enemies

Bee Diseases

The breeders were asked questions about the diseases they
encountered and the solution methods, and the diseases
encountered by the beekeepers in Sivas are given in Table 4.
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Table 4. Distribution of Beekeepers in Sivas Province According to Bee Diseases They
Encountered in Their Farms

Bee Business

Disease Number Percent
Varroa 256 78.77
Foulbrood 64 19.69
Nosema 0 0.00
Lime disease 5 1.54
Leave the colony 0 0.00
Total 325 100

As can be seen, varroa has a high effect on colony existence and
honey production on bees and beekeepers. In the study, the
breeders stated that they had problems with the use of drugs,
either they could not find an effective drug or they could not
use it because it left a residue in the honey. While 224 (68.92%)
of 256 of 325 beekeepers surveyed are struggling with varroa,
they are fighting against varroa in early spring and late autumn,
while 29 (8.92%) are struggling with varroa. In addition to these,
one breeder stated that he did not apply any precautions while
another breeder struggled for precautions in the spring. In this
regard, especially academicians and institutes should work
together consciously, and beekeepers should put forward ways of
fighting with treatment methods that will help them in their fight
against diseases and pests.

Bee Pests
In the dialogues made with the breeders during the survey, they
stated that they encountered bee enemies such as bears, bees,
and hornets, but they were isolated and did not cause great col-
ony losses.

In a study, it was tried to remove drone and worker bees from
closed eyes with oxalic acid, lactic acid, perizin, orange peel,
eucalyptus peel, and leaf. As a result, applications that can be an
alternative to drug administration and that do not harm human
health have been identified.?" It is certain that with similar stud-
ies, beekeepers will be beneficial in combating bee pests and pre-
venting colony losses, thus increasing honey yield.

Marketing Trade

In the research, the breeders were asked about the most impor-
tant problem of beekeepers, such as high input prices, lack of
quality breeders, accommodation and rent, agricultural spraying,
lack of education, credit, wrong support policy, high transporta-
tion costs, security, and marketing of other bee products other
than honey. In the first question, 91 (28.00%) people wrote high
input prices for their first choice, while 89 (27.38%) people wrote
high input prices for their second choice. The last choice that the
breeders do not see as a problem is the marketing of bee prod-
ucts other than honey, with 92 (28.31%), the reason being that
there is almost no production of bee products other than honey
in the region.

Marketing Problem

In the survey, growers were asked to rank the options related to
problems in marketing, such as illegal or imported honey entry,
consumer’s distrust of honey, lack of standard production, for-
ward sales, and fraud options. According to the results, 256 peo-
ple (78.77%) attributed the first choice to smuggled or imported
honey, the second choice was attributed to the insecurity of 233
(71.69%) consumers, and the third choice was the lack of standard
production by 204 people (62.77%).

According to the research, it is seen that the problems of bee-
keepers is a common problem in Tirkiye. Unions and coopera-
tives with a membership of 87.38% should focus on marketing or
branding of honey and implement activities that will provide pub-
lications such as films, brochures, and seminars to raise aware-
ness of consumers about the benefits and quality of honey in
coordination with the ministry.

As a result, it is important that the Ministry of Food, Agricul-
ture and Livestock carries out policies on providing rich nectar
resources to beekeepers, especially training and supervision of
beekeepers. Unions and Cooperatives, which are farmers’ orga-
nizations, are required to create a market for their products with
cheap raw materials for their members. Universities and insti-
tutes are required to carry out bee breeding studies suitable
for their regions along with treatment against bee diseases and
pests. Considering the precautions and suggestions for the prob-
lems of beekeepers in Sivas province, it has been concluded that
honey production per hive can be increased by producing solu-
tions to important problems such as bee losses, marketing, and
employment due to conscious beekeeping.
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