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Abstract

Since the month of July 2000, under the conditions of an apiary in an ecologically clean area of a hilly region, the authors use an essentially new drug, Metican (Ecostop) for application of the acaricidal substances of natural origin Thymolum and Oleum Menthae Piperitae.
The first practical steps in the development of the biological beekeeping in the Republic of Bulgaria and the connected peculiarities of the control of the mite Varroa Destructor (Jaconsoni), a fundamental problem for the Bulgarian beekeeping, are presented in the report.
On the basis of experiments and observations under the conditions of an operating apiary with 25-30 honey bee colonies of various strength, a convenient and easy to use, effective drug for varroatosis control is created and tested.
The low expenditure of labour and time for the treatment as well as the high curative effect determine Metican (Ecostop), a product of “Primavet – Sofia” Ltd., as applicable to the biological beekeeping as well as to the conventional beekeeping.
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Introduction

During the last 15 years, Bulgarian apiculture was developing under constant economical and legislative changes. This has created certain difficulties and delays in the development of organic apiculture. Directive 2092/91 of the European Union (1) regulates European organic agriculture and organic apiculture in particular. This Directive represents the basis of the Bulgarian legislation in the area of organic apiculture as well. 

Since the beginning of 2000 in an ecologically clear region in the central part of Bulgaria organic apiculture has been initiated.

This enterprise has been associated with many difficulties, the most important of them being the lack of practical experience and the need of specialized medicinal remedies for fighting against varroatosis within the organic apiary. This enterprise has become the prerequisite for initiating the investigation described in this article. The experiment has been intended as an illustration of an alternative means to the traditional ones of overcoming the infestation with the parasite Varroa Destructor (Jacobsoni). Primavet – Sofia, Ltd. has developed an effective medicinal form to be applied in the practice of organic apiculture– Metican (Ecostop®).

In the Republic of Bulgaria the prophylaxis and treatment of the bee colonies under the conditions of organic apiculture is regulated by Decree No 35/2001 of the Ministry of Agriculture and Forestry of the Republic of Bulgaria. (2)

Organic apiculture is a relatively new practice among Bulgarian apiarists and they do not possess enough experience and knowledge in applying ecological approach in prophylaxis and treatment of bee colonies. Furthermore, even the veterinary experts encounter certain difficulties when consulting and implementing therapeutic activities under the conditions of organic apiculture. Within the suitable for organic apiculture regions seminars with the apiarists have been carried out since 2000 and specialized literature on this topic has been offered at these seminars. Several apiarists’ groups have visited Hungary and France and have had practical training on organic apiculture there.

The utilization of antivarroatose agents of natural origin, such as formic, lactic, and oxalic acids, essential oils, etc. is limited in Bulgaria. This fact hampers the practice of organic apiculture too.

With the development of technology for production of the veterinary medicinal preparation (VMP) Metican (Ecostop), a convenient, easy to apply, well tolerated, and effective medicinal form for application of thymol and mint oil in apiculture under the trade name Metican (Ecostop) was created. 

One of the requirements for application of medicinal agents in apiculture is their regulation and registration as veterinary medicinal preparations (VMPs). In order to follow this rule, a system of maintenance of the quality should be developed by the producers of the medicinal remedies, that should be governed by the rules and regulations of the good pharmaceutical manufacturing practice (GMP). It represents a generally accepted standard for manufacturing, control, and distribution of medicinal remedies. On these grounds the quality and the constant control over the veterinary medicinal product Metican (Ecostop) is guaranteed. 

The difficulties in developing of the technology for manufacturing of the preparation Metican (Ecostop) related to the specific features of its active ingredients (mint oil and thymol), as well as with the characteristics of the carrying and filling substances, have been overcome. The requirements for including of raw materials of natural origin have been met during the development of the technology for manufacturing of the preparation. Thus the veterinary medicinal preparation Metican (Ecostop) has been defined as a preparation suitable for application in organic apiculture. The characteristics of the medicinal form have been confirmed by the methodology for quantitative analysis of the veterinary medicinal preparation Metican (Ecostop) that has been created and validated. 

The medicinal form Metican (Ecostop) is a plastic plate with sizes of 14.8/5/0.5 cm made of natural clayey minerals. Each plate contains 5 g of thymol and 2 ml of mint oil. The advantage of this new medicinal form is that the release of thymol and mint oil vapors is implemented due to the physical and chemical characteristics of the carrying substances and does not depend on the external environmental factors. In this way the active ingredients are released gradually and regularly, in contrast to direct usage of raw materials (thymol and mint oil) for treatment of varroatosis in apiculture, when the evaporation depends on number of factors related to the adverse side effects on specific categories of bees. The time span of the action of the medicinal form Metican (Ecostop) covers the developmental cycle of the mite Varroa Jacobsoni, killing the mites coming out with the bees that are hatched as well.

This way, via optimized pharmaceutical approach, a medicinal form with prolonged action of its active ingredients has been created. It results in their increased effectiveness against the mite Varroa Jacobsoni. The medicinal form Metican (Ecostop) that is offered to apiculture ensures exact dosing and convenient mode of application with minimum waste of effort and time by the apiarists.

The first clinical trial on the veterinary medicinal preparation Metican (Ecostop) was carried during July and August 2000. The good tolerance of the bee colonies to the preparation created a prerequisite for conducting clinical tests. Their objective was to determine the optimal effectiveness of the preparation according to the developmental stage of the bee colony as well as to the parasite infestation rate, to establish the expenditure of effort and time while treating bee colonies, and to estimate the physical characteristics of the medicinal form.

Materials and Methods

The clinical investigations were carried out at the organic apiary whose owner was Mr. Dimo Dimov, the author of the present article.

During the 2000 – 2003 in the apiary there were 25 – 40 bee colonies of the local (Carpathian) bee breed that was most widely spread in Bulgaria. They were populating 10 frame multichamber beehives, as well as Dadant ones.

The apiary was situated in a semi-mountainous region, at altitude of about 450 m above the sea level; with moderate continental climate with minimal winter temperatures reaching -18°С and maximal summer ones about 32°С.

The average yearly yield of bee honey was determined within the range of 22–25 kg under stationary bee-keeping. The melliferous vegetation was diverse. The most significant economical importance had Robinia pseudoacacia L., lime-tree (Tilia parvifolia Ehrh, Tilia grandifolia Ehrh), Amorpha fruticosa L. and wild herbs, which determined the honey collection during the months of May, June, and July.

According to the requirements for organic apiculture, feeding up should be carried out only with bee honey (of own production), substitution of honeycombs, and abstaining from using synthetic medicinal forms (after the beginning of conversion in May 2000). The healthy state of the bee colonies was ensured via the hygienic behavior of the local breed and via targeted maintenance of queen-bees’ lines possessing hygienic characteristics when rearing the colonies. The death of several bee colonies was related to the hard and long winters of 2002 and 2003 when bees did not have the opportunity for flight for more than 70 days.

І. Setting-up of the clinical trial carried out during the July 11th – August 24th, 2001 period.

1. Determination of the degree of extenseinvasion of the bee colonies before treatment.

A moderate rate, 1.4 – 3%, of extensinvasion was established. 

2. Treatment with the veterinary medicinal preparation Metican (Ecostop) and with the veterinary medicinal preparation Tymovar (contains 15 grams of thymol - Biocontrol Andermatt AG - )

Group I constituted of 5 bee colonies treated with 1 plate of Tymovar.

Group II constituted of 22 bee colonies treated with 1 plate of Metican (Ecostop).

3. Determination of the reaction of the bee colonies during the course of application of the preparations inside the beehive.

The plates of Metican (Ecostop) and Tymovar were placed upon the chamber frames above the brood. The bees did not react with an alteration of their behavior during the course of treatment. No changes in the bees’ behavior were observed up to 1 hour after the treatment. 

4. Determination of the number of the mites fallen at the 24th hour and on the 3rd, 15th, 31st, and 46th days after the placement of the veterinary medicinal preparation Metican (Ecostop) and Tymovar in the beehives (Table 1). During the course of the trial attention was paid to the external appearance of the plate and to the reaction of the bees toward it. 

5. Determination of the parasite infestation rate of the bee colonies after the removal of the preparation from the beehives on the 46th day.

At the end of the trial 1% rate of extensinvasion was established.

ІІ. Setting up of the clinical trial carried out during the July 15th – August 28th, 2002.

1. Determination of the degree of extenseinvasion of the bee colonies before treatment.

A moderate rate, below 1 %, of extensinvasion among bees and brood was established.

2. Treatment with the veterinary medicinal preparation Metican (Ecostop) and with the veterinary medicinal preparation Tymovar.

Group I of beehives numbered 1, 8, 10, 23, 25 treated with 1 plate of Tymovar.

Group II of beehives numbered 2, 3, 5, 13, 16, 17, 26, treated with 1 plate of Metican (Ecostop).

Group III of beehives numbered 4, 9, 11, 15, 27, treated with 2 plates of Metican (Ecostop).

Group IV of beehives numbered 6, 24, 29, untreated.

3. The number of the mites fallen was determined on the 10th, 21st, and 46th days after the placement of Metican (Ecostop) and Tymovar in the beehives (Table 2). During the course of the trial attention was paid to the external appearance of the plate and to the attitude of the bees toward it. 

RESULTS

1. The medicinal form Metican (Ecostop) was well accepted by the bees and did not cause adverse reactions.

2. 10 to 15 days after the placement of Metican (Ecostop) in the beehives slight accumulation of propolis was seen, though no propolization that might interfere with the regular release of thymol and mint vapors during the 45 day period of stay in the beehive was observed.

3. The medicinal form Metican (Ecostop) was convenient to use, easy to dose and the treatment required little time and small expenditure of effort.

4. During the trial conducted it was established that at low infestation rate (1 – 3%) despite the strength of the bee colony one plate of Metican (Ecostop) sufficed to support the extensinvasion rate below 1% among the bees and brood.

5. The good effectiveness of the preparation was confirmed by the extensinvasion rate below 1% among the bees and brood before the treatment and by the reduced number of mites fallen during the course of treatment determined after the second treatment with Metican (Ecostop) in 2002. 

During the period when the experiment was carried out (2000 – 2003) no other methods for fighting against varroatosis were used within the apiary.

DISCUSSION

The effectiveness of the application of the new medicinal form Metican (Ecostop) for prophylaxis and treatment of varroatosis is significantly higher than that of the methods for fighting using formic, oxalic, and lactic acids. This fact determines the faster introduction of Metican (Ecostop) in the apicultural practice as an alternative to the synthetic pyretroid preparations. It is known that that the building-up of resistance of the mites to the pyretroid preparations has been gaining an increasing importance. In this sense Metican (Ecostop) may be used to fight against varroatosis in the conventional apiculture as well.

The fact that the treatment with Metican (Ecostop) is close to the traditional plastic or wooden strips used for applying synthetic pyretroids (fluvalinat and flumetrin) in terms of convenience of usage and thus representing an essential advantage to apiculture. 

The active ingredients (thymol and mint oil) of Metican (Ecostop) are often contained in natural bee honey (3) and in the concentrations used cannot influence the quality of bee products. There is no confirmation of the statements that the ingredients of Metican (Ecostop), thymol and mint oil, can cause deterioration of the organoleptic properties of bee honey. Thus Metican (Ecostop) may be applied during the period of active honey collection without influencing the characteristics of honey. An increased impact upon the hygienic behavior of the bee colonies to a certain extent was observed.

It is possible that “attacking” or “robbing” between specific bee colonies may occur while Metican (Ecostop) is applied at the end of the active bee-keeping season. The weak or missing pasture together with the existence of equalized odors of different colonies as well as increased drifting of single bees between closely situated colonies represent a prerequisite for the occurrence of this “attacking” or “robbing”. In this case the utilization of Metican (Ecostop) is recommended during the period before the decrease of bee pasture.

Due to its effectiveness, innocuousness and easy application Metican (Ecostop) has been considered to be a means for implementation of better apicultural practice. This is important in order to meet the requirements of the contemporary Europe, where high barriers against contaminated with sweeteners, antibiotics, and synthetic medicinal remedies bee products exist. The good apicultural practice and the organic apiculture may found the production and guarantee the quality and purity of the bee products that are sought at the market.

References

1. Directive 2092/91 of the European Union

2. Decree No 35/2001 of the Ministry of Agriculture and Forestry of the Republic of Bulgaria.

3. Anton Imdorf, Stefan Bogdanov, Jean-Daniel Charriere, Peter Fluri,
Verena Kilchenmann, (1999) Alternativy therapy againts Varroatosis, Swiss Apicultural Institute Liebefeld, 3003 Bern, Switzerland

 

Table 1

Beehive No
Number of Mites Fallen:


At 24 hours
On 3rd day
On 15th day
On 31st day
On 46th day

Group I, treated with 1 plate of Tymovar

1
68
342
143
286
364

7
46
151
54
60
372

11
26
132
38
18
70

18
22
65
50
10
4

23
4
21
58
6
4

Group II, treated with 1 plate of Ecostop

3
148
92
212
38
138

4
18
14
20
18
62

5
37
24
104
22
90

6
17
0
4
14
8

8
27
22
36
18
62

9
4
22
4
4
4

10
21
28
66
36
42

12
27
10
122
30
86

13
45
20
96
164
104

14*
124
211
50
304
52

15
31
40
104
62
72

16
48
36
10
10
42

17
65
56
170
10
52

19
22
65
0
2
2

20
12
8
58
22
30

21
6
0
78
16
48

22
4
6
14
6
64

24
12
36
198
16
24

25
7
8
36
14
20

26**
3
0
6
18
16

27
7
10
62
16
102

28
0
0
12
10
64

Temperature during treatment (the first one) – 26oC.

* A Dadant beehive chamber with a Truvna (Skep) beehive placed upon it (aiming at creation of a split); the Metican (Ecostop) plate was placed upon the frames within the chamber, i.e. under the honey-comb with brood in the Truvna (Skep) beehive. 

**In two chambers placed one above the other two bee colonies separated by a barrier board were situated. With each colony a plate of Metican (Ecostop) was placed and determination of the number of the mites fallen was performed only for the colony situated at the bottom chamber.

 

Table 2

 

No of beehive
 

Treated with:
Number of Mites Fallen on:



10th day 
21st day
46th day

1
1 plate of Tymovar
2
1
0

8
1 plate of Tymovar
15
38
1

10
1 plate of Tymovar
2
1
5

23
1 plate of Tymovar
3
3
6

25
1 plate of Tymovar
77
146
5

 
 
 
 
 

2
1 plate of Ecostop
2
11
10

3
1 plate of Ecostop
1
1
2

5
1 plate of Ecostop
0
3
10

13
1 plate of Ecostop
5
17
12

16
1 plate of Ecostop
1
6
8

17
1 plate of Ecostop
9
20
21

26
1 plate of Ecostop
0
0
63

28
1 plate of Ecostop
8
5
2

 
 
 
 
 

4
2 plates of Ecostop
1
3
5

9
2 plates of Ecostop
2
1
13

11
2 plates of Ecostop
10
0
15

15
2 plates of Ecostop
2
3
0

27
2 plates of Ecostop
1
0
1

 
 
 
 
 

6*
Untreated
0
0
2

29*
Untreated
0
0
0

24*
Untreated
0
0
0

*Splits from 3 – 4 honey-combs.
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