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Abstract

Honey bees produce or collect a variety of products that benefit people. These products include honey, beeswax, pollen, royal jelly, and propolis. Although honey bees can be managed to produce large quantities of these products, they are especially valued for the major role they play in pollination. While other insects and animals also are pollinators, people have had little control over the actions or numbers of these pollinators. 

Although the figures vary widely depending on the source, there are about 150,000 beekeepers who own approximately 4.1 million colonies of honey bees in Turkey. These beekeepers make their living in several ways. Many beekeepers move their colonies several times during the season to produce a variety of honey crops or to pollinate various crops for a fee (apples, peaches, blueberries, or strawberries, for instance). Other beekeepers sell equipment, nucleus colonies, and package bees, or rear and sell queens as a source of income. A few individuals are strictly buyers and packers of honey.

Around 60,000 tons of honey valued at about € 171 million is produced annually in Turkey. Honey is priced according to its color (water white, extra white, white, extra light amber, light amber, and dark amber) and it’s quality, with recent retail prices averaging between € 3/kg - € 5/kg in Turkey.  About 4.5 tons of beeswax worth about € 11 million also is produced annually as a by-product of the honey harvest. 

In this study, development of honey production in Turkey was explained. The problems of beekeepers were determined and given some solutions. Further, this study was undertaken to develop a sample budget for honey producers.
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Introduction

Honey is the most important primary product of beekeeping both from a quantitative and an economic point of view. It was also the first bee product used by humankind in ancient times. The history of the use of honey is parallel to the history of man and in virtually every culture evidence can be found of its use as a food source and as a symbol employed in religious, magic and therapeutic ceremonies (Lin et al., 2003) an appreciation and reverence it owes among other reasons to its unique position until very recently, as the only concentrated form of sugar available to man in most parts of the world. The same cultural richness has produced an equally colorful variety of uses of honey in other products (Rucker et al., 2001).

The climate and the rich vegetation in Turkey provide a very suitable environment for apiculture. The most common honeybee races are Apis mellifera cacucasia and Apis mellifera anatoliaca. Although there is a sufficient number of colonies, a rich vegetation and migratory beekeeping experience in Turkey, honey production is rather low since advanced apiculture technology is not followed adequately (Sirali, 2002). 

Beekeeping has been popular in Turkey, since the ancient times of Anatolian civilizations, Seljuk’s State, Anatolian Turks Principalities and Ottoman State. Turkey has only a short history of beekeeping after the introduction of modern apiculture and the problems arising from the environment in each area have not all been identified and solved (Nakamura, 1999).  Beekeeping sector in Turkey has developed very fast after World War II. Beekeeping is possible within the all seven geographical regions of Turkey. Climatically and environmental conditions were always very suitable to practice the art of rearing bees. 

In recent years, many studies have been made on economics of honey production (Akdemir et al., 1993; Shafer, 1998; Frazier et al., 1998; Fairchild et al., 2000; Chaudhary, 2001; Rucker et al., 2001). Though, there is still need for study, especially in local and international level. 

This study is aimed to investigate recent development beekeeping sector of Turkey. The number of beekeepers and bee hives, important beekeeping regions, bee races, bee flora, diseases and pests, honey production, honey marketing, and some effected factors on honey production and quality were examined in this study.  Main problems of Turkish beekeeping sector were presented and suggested their solutions. Further, a sample honey production budget was developed for producers in Turkey.

Materials and Methods

Examined period was 1992-2001 years in this study. Data were collected from Republic of Turkey, Prime Ministry State Institute of Statistics and Foreign Trade Export Promotion Center. As a secondary data resource, previous studies have been widely used. Collected data were analyzed and presented in tables. In this study, time series regression model was used for estimating honey production of Turkey in next years. For this aim, honey production data of 1980-2001period were used. In this study, an annual beekeeping budget also was developed. The technical and economical data collected from producers were analyzed for preparing budget. The data used are collected from 10 beekeepers in Marmaris by a survey study on October 2002. By this way, the quantity of using inputs and the current price of them were also determined. In addition, the market of honey was examined and the purchase price of honey was determined. For this purpose, it was interviewed with the authorities of the purchaser companies.

The cost items of honey production were classified into variable and fixed for preparing budget. The variable costs associated with honey production were all inputs that directly related to the production of honey and included sugar, drugs and chemicals, labour,  transport etc. costs.  Fixed costs included interest on total initial investment costs, annual initial investment costs, interest on total variable costs, and administrative costs. Interest on total initial investment costs and total variable costs were calculated by charging a simple interest rate of 5 %. Administrative costs were estimated to be 3 % of total variable costs. Depreciation was estimated using the straight-line method. 

Results

The Number of Beekeepers and Bee Hives 

Today, beekeeping is a most important income source over 150,000 families in Turkey (Kaftanoglu, 2001). Beekeeping is especially a main economical activity in forested areas as well as in some areas that are not suitable for farming. 75 % of the beekeepers that perform it as a sideline business are migratory beekeepers. Different climate in different regions, and the different blossoming periods of various flowers in the southern plains and northern plateaus and mountains is very useful for migratory beekeeping. 

Turkey has great beekeeping potential over 4.1 million beehives. The number of hives in Turkey in 1975 and 1985 were 2 million and 2.6 million, respectively. The number of hives in Turkey increased 16 % between 1992-2001 years (Table 1). Turkey, counting about five bee colonies per km2, is included among the countries with the highest density of beehives in the world. The numbers of honeybee colonies in northern and western areas are larger than other regions of Turkey. Nearly half of colony numbers is considered to be subject for migratory beekeeping (Genc, 1993). Most beekeepers have Langstroth hives in Turkey.  Only about 4.2 % of total beehives are still kept in traditional hives. Many beekeepers of Central Anatolian region generally use the cylindrical hives made from wood branches covered by mud. In the northern region of Anatolia, beekeeping is using traditional log hives. Wood box hives are used in many districts of South-Eastern Anatolia.

Table 1: The Number of hives in Turkey

PRIVATE

Years
Number of hives


Old type

(x 1000)
Modern type         (x 1000)
Total

(x 1000)
Index (1992=100)

1992
251
3,290
3,541
100

1993
235
3,451
3,686
104

1994
219
3,567
3,786
107

1995
215
3,701
3,916
111

1996
217
3,749
3,966
112

1997
204
3,798
4,002
113

1998
194
4,005
4,199
119

1999
186
4,136
4,322
122

2000
200
4,067
4,267
120

2001
184
3,931
4,115
116

Source: State Statistical Institute of Turkey, Ankara, 2002.

Bee Races and Flora

Every different region of Turkey has specific beekeeping and climatically condition, flora and management. Most beekeeping in Turkey takes place in Aegean, Black Sea, Eastern and Central Anatolian, Marmara and Southeastern Anatolia regions (Senocak, 1988; Genc, 1993). Migratory beekeeping style is very common and predominates in Turkey. This means that the hives have to be moved from one place to other in search for ultimate good quality honey in reasonable quantities. The honey bee colonies are transferred in the country generally: In spring to the citrus groves and thyme areas, in June to the fir forests, in summer to the cotton, maize, clover and sunflowers plants and in August, September and October to the vast pine forests (Santas, 1990).

Turkey has many different kinds of topographic and climatic characteristics. As a result of this heterogeneous ecological structure, the honeybee has spread widely throughout Anatolia and Thrace, where it has differentiated into several forms (Yildiz and Asal, 1996). It is evident that there is much greater honeybee diversity in Turkey than in most other countries There are different bee races and ecotypes in Turkey, i.e. Apis mellifera caucasica (North east Turkey), Apis mellifera anatoliaca (Central Anatolia) and their ecotypes such as Mugla, Gökceada Island, Marmara and Karadeniz (Güler et al., 1999). Each honeybee race and ecotype reflects in its morphology and behaviour environmental characteristics of its endemic range (Cakmak, 1999). 

Pollen yielding plants are abundant in Turkey. Of special importance are almond trees (Amigdalus), Castanea sativa, Castanea vulgaris, Salix alba, Robinia pseudoacacia and Erica. Colonies foraging on forest plants, especially on Pinus trees, yield about 20 % of Turkey honey production (Sirali, 2002). In this particular case, honey is being produced from honeydew of the insect Marchalina hellenica = Monophlebus hellenicus. 

Significant amounts of honeydew honey are derived from the Papaver, Carduus, Rosa, Tilia, Salix, Quercus, Castenea, Populus, Betula, Tamarix, Ulmus, Picea, Prunus, Pyrus and Malus.  The most popular and most precious variety of honey we have in Black Sea region is that one made of high plateau plants of Anzer. This product is more expensive than other honey in all districts of Turkey. It has specific color, is tasteful and has a strong and elegant smell of Anzer high plateau plants. 
Diseases and Pests

Some well-known diseases and pests, such as the Varroa mite and chalk brood as well as the abundant use of pesticides in agriculture and frequent fires in the woods, cause serious problems to our beekeepers. The Varroa mite was first recorded in Turkey in 1976, close to the Bulgarian and Greek Borders in Thrace, and from Russian border to the Northeastern Anatolia in 1980. There is a slight decline in the infection rate of chalk brood (Ascosphaera apis) but it can be endemic again anytime like happened in other countries (Kaftanoglu, 2001). The chalk brood disease is the other important problem of Turkish beekeeping, too. 

Transfer of the beehives to other places accompanied the parasites and gave serious damage in the new area, after 1980 in Turkey.  In addition, migratory beekeeping practice can be considered as having been the main course of the present dramatic Varroa mite and chalk brood situation in Turkey. According to the Turkish beekeepers estimates 20-30 % of the colonies were severely damaged or totally destroyed by the Varroa and chalk brood (Santas, 1990; Gülpinar, 2000). Beekeepers have been using many chemicals. Acaricides are used against Varroa. Active ingredients of this effective acaricides are Caumaphos, Amitraz, Bromopropylat, Cymiazol, and Fluvalinate. Further, some organic chemicals (formic, lactic, and oxalic acid) are also used as Varroa acide (Genc, 1993; Kaftanoglu, 2001). 

Honey Production

Although the main crop is honey, beeswax, pollen, propolis, royal jelly, bee venom, queen and package bees can also be produced from beekeeping activities (Sahinler and Sahinler, 1996). Honey is the most important product of the beekeeping sector of Turkey.     70 % of total honey production of Turkey is sold as comb and 30 % as extracted, respectively (Sirali, 2002).  Honey production of Turkey in 1975 and 1985 were 21,250 tons and 35,840 tons, respectively. Although the honey yield increase every year steadily, this increase is not satisfactory (Table 2). The honey production of Turkey is estimated over 63,000 tons for 2002. Turkey has only 5.7 % of world honey product. 

Table 2. Honey and wax production in Turkey

Years
Total honey production (ton)
Index

(1992=100)
Honey production per hive (kg)
Total wax production

(ton)
Index

(1992=100)

1992
60,318
100
17.0
2,916
100

1993
59,207
98
16.1
3,110
107

1994
54,908
91
14.5
3,353
115

1995
68,620
114
17.5
3,735
128

1996
62,950
104
15.9
3,235
111

1997
63,319
105
15.8
3,753
129

1998
67,490
112
16.1
3,324
114

1999
67,259
112
15.6
4,073
140

2000
61,091
101
14.3
4,527
155

2001
60,190
100
14.6
3,174
109

Source: State Statistical Institute of Turkey, Ankara, 2002.

The annual honey production is estimated to be around 15 kg per colony, although values of about 35-40 kg per colony are usual for professional beekeepers (Güler et al, 1999). 80 % of total honey of Turkey is produced by migratory beekeepers (Genc, 1993).

The domestic output of beeswax is about 3,174. According to the statistics of the State Statistical Institute of Turkey, the wax production of the different years is given in Table 2.  Beeswax can be supposed that almost all of the raw materials are sold on the market or used for the production of comb. 

In this study, honey and wax production of Turkey was estimated for next years. For this purpose, honey and wax production data of 1980-2001period were used and time series regression models were performed. The relation between years and production can be expressed with two regression models such as below. In these models, (Y) is expressed as honey and wax production (ton) and (x) is expressed as year.

Honey production model:



Bee wax production model:

Y= 27745.50 + 2042.19 x       (1)


Y= 1918.01 + 92.83 x        (2)

When estimated values have been calculated using the above equations (1 and 2), honey and wax production of Turkey for next years were determined as in Table 3.  But, a lot of factors affect to honey and wax production. The values in Table 3 are only estimated and they can be varied.

Table 3. Estimated honey and wax production of Turkey

Years
Total honey production (ton)
Total wax production (ton)

2005
78,800
4,239

2010
89,011
4,703

2015
99,222
5,167

Honey Marketing

Great amount of honey produced in Turkey is consumed within the country; however, honey consumption per season is only about 2 gr. per day.  In 1992, the average annual honey consumption per person was 0.98 kg in Turkey. But it reached to 1.02 kg in 1998. Beekeepers usually market comb honey themselves; but cooperatives and middlemen market extracted honey. Nevertheless, the amount of honey marketed by cooperatives is very low. Honey marketing chains in Turkey are given Figure 1.










Figure 1: Honey Marketing Chains in Turkey
In a country, the retail price for honey will depend largely on three factors (Shafer, 1998):  (1) honey producers’ response in terms of honey production, (2) the management of stocks in response to price expectations, and (3) the role of imports as part of total honey supply. The retail honey prices in Turkey are given for 1992-2000 years in Table 4.  The retail price of comb and extracted honey in 2002 were € 5.1/kg and € 4.5/kg.

Table 4. The retail prices of honey in Turkey

Years
The price of comb honey (€/kg)
The price of extracted honey (€/kg)                     
The price of bee wax (€/kg)

1992
5.7
4.6
5.0

1993
5.5
4.5
4.6

1994
4.0
3.3
3.5

1995
5.4
4.5
4.6

1996
5.3
4.5
4.5

1997
4.8
3.9
4.4

1998
6.2
5.1
5.2

1999
5.4
4.5
4.6

2000
5.3
4.6
4.5

Source: State Statistical Institute of Turkey, Ankara, 2000.

The amount of exported honey is also very important for Turkey. Turkey’s pine honey production is very famous in the world. Especially, the pine honey is produced only in Turkey and particularly Greece. More than 85 % of domestic production of pine honey was sold via exports, mostly those to European and Middle East countries every year. The exportation of pine honey and comb honey increased a little due to the demand from Arabian countries in 2000. In 2001, Turkey exported 4,328 tons of total honey production and 81.5 % of total exported honey was extracted honey. Turkey exported to Germany 2,072 tons honey in 2001. Honey export of Turkey in 1975 and 1985 were 54 tons and 2,176 tons, respectively. Honey export increased 31 % between 1992-2001years (Table 5).

Table 5. Honey export of Turkey

Years
Honey Export

(tons)
Index

(1992=100)
Export Values

 (€) (*)
    Index 

(1992=100)

1992
3,307
100
7,658
100

1993
3,012
91
5,665
74

1994
2,734 
83
5,256
69

1995
2,934
89
7,232
94

1996
5,423
164
12,024
157

1997
8,457
256
17,148
224

1998
5,611
170
11,956 
156

1999
5,306
160
9,997
131

2000
3,515
106
5,418
71

2001
4,328
131
6,120
80

(*) Parite ($ / €) for before 1999 had been taken as 1.07 
Source: Export Promotion Center of Turkey, www. igeme.org.tr

Sample Budget

Included in this study is an annual beekeeping budget that summarizes the gross return, costs, and net returns for 100 mature honeybee colonies. Costs and returns are often difficult to estimate in budget preparation because they are numerous and variable. Initial investment requirements for a 100 hives unit was estimated to be € 4,298. Hives and tool costs form 53.3% of the total initial investment costs (Table 6).  

Table 6. Initial investment requirements for a 100 hives unit 

Item
Total cost

(€)
% of cost
Useful life years
Annual costs

(€)

Bees
800
18.6
5 *
160 **

Hives and tools 
2,290
53.3
10
229

Beekeeper shelter
460
10.7
10
46

Smoker
20
0.5
10
2

Blower
10
0.2
5
2

Veil
40
0.9
5
8

Gloves
8
0.2
2
4

Buckets
250
5.8
5
50

Queen cage
10
0.2
5
2

Extractor
100
2.4
10
10

Artificial honeycomb
180
4.2
3
60

Extracting tools
120
2.8
5
24

Found comb
10
0.2
5
2

Total 
4,298
100.0
-
599

* Estimated % 20 loss each year (Frazier et al., 1998), ** Generally, it is accepted as a variable cost.

Variable and fixed costs associated with honey production of a 100 hives unit are given in Table 7.  Total variable costs were estimated to be € 2,898.  Transport costs and sugar costs form 15.8 % and 12.1 % of total variable costs, respectively. Total fixed costs were estimated to be € 886.  Variable costs and fixed costs form 76.6 % and 23.4 % of total costs, respectively. Total gross return obtained from a 100 hives unit was estimated to be € 11,385. Therefore, net return was calculated to be € 7,601.

Table 7. Sample costs and return budget for a 100 hives unit (for 2002)

Item
Total (€)
%

Gross return (I)

Extracted honey (2,500 kg x € 4.5/kg) * 
11,250
98.8

Wax (30 kg x € 4.5/kg) 
135
1.2

Total gross return
11,385
100.0

Variable costs

Replacement bees 
160
4.2

Queens 
150
4.0

Drugs and chemicals
330
8.7

Sugar
458
12.1

Jars
200
5.3

Paint
400
10.6

Tin boxes
155
4.1

Labour
325
8.6

Transport
600
15.8

Forage access rent
120
3.2

Total variable costs
2,898
76.6

Fixed costs

Interest on total initial investment
215
5.7

Annual investment costs
439
11.6

Interest on total variable costs
87
2.3

Administrative costs
145
3.8

Total fixed costs
886
23.4

Total costs (II)
3,784
100.0

Net return (I-II)
7,601
-

* Retail prices were used.

Discussion

The economical benefit of beekeeping in Turkey is very important. But, Turkish beekeeping face the same problems as anywhere else in the world. Turkish beekeeping has a variety of problems to be dealt with. Among them are the biological problems of bees themselves, climate and other natural features, relations to environmental factors, beekeeping techniques, the quality of products and problems in marketing and trading. 

There are several problems such as existence of honeybee diseases and pests, keeping old and unproductive queens in colonies, apicultural equipments and supplies, insufficient education of beekeepers, nutrition and management, disease and pests, lack of knowledge of beekeepers in many aspects of beekeeping and lack of organization among the beekeepers. The most important problem in Turkish beekeeping is that beekeepers have to pay some fees to the farmers or landowners instead of being paid for pollination services they provide for crops just contrary to world pollination practices. The pollination services of honey bees are underestimated or ignored in Turkey.

In order to solve these problems, a queen bee production center should be established, beekeepers should be trained on the diagnosis and treatment of honeybee diseases and technical beekeeping and they should be encouraged to have beekeeping organizations such as Associations or Unions. As a result, some measures should be taken to promote this re-education of beekeepers. Retraining beekeepers is important for improvement in product quality and better distribution and will contribute to the development of better beekeeping technology. The factors such as insufficient governmental support for the beekeeping, the unpredictable status of exporters and beekeepers, improper standardization for bee products, technical and educational disorders cause difficulties in export of bee products. Bee products that collected, stored and marketed in improper methods may be out of usage

As a conclusion, Turkey has great beekeeping potential having very rich flora and suitable ecology however this potential is not utilized properly. Total honey production, honey yield and productions of other bee products are rather low and it is possible to increase them 2 or 3 folds.  It is essential to harvest process and marketing of bee products such as honey, bee wax, pollen, royal jelly, propolis, and bee venom. In Turkey conditions, the bee product standards should be obeyed in order to market these products in a safe condition. Especially for exportation, these standards should be taken more strictly, because foreign countries select bee products more carefully for importing. On the other hand, there is growing market for certified organic honey and it is expected to increase in the near future. Therefore, beekeepers should use organic chemicals (formic, lactic acid etc.) especially against the Varroa.
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