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Abstract

The analyses of the hygienic and grooming behaviours of Syenichko-Peshterski honey bee ecotype were carried out at 11 localities from the region of Syenichko-Peshterski plateau, Podpeshterje, Golija Mt. and Rogozna Mt. At each locality 10 potent honey bee colonies with one-year old queen, 10 potent colonies with two-year old queen, 10 medium potent and 10 weak honey bee colonies were investigated, i.e. 40 beehives per locality – the total of 440 honeybee colonies from the aforesaid regions. Hygienic behaviour was expressed in a range from 90% to 99.50% in potent honey bee colonies with one-year old and two-year old queens. Statistically highly significant (p
The potent honey bee colonies from investigated region, especially with one-year odl queen, could be used for highly selectioned breeds impoving and queens rearing.
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Introduction

The hygienic and grooming behaviours in honey bees, as in other higher organisms in phylogeny, basically contribute to the maintenance of the body hygiene, the hygiene of the progeny, the hygiene in hives, for a shorter or longer periods after birth, and is, therefore, inseparable from their resistance to certain diseases. Grooming behaviour, or hygienic behaviour in a narrow sense, is a specific form of hygienic behaviour. It is a very complex feature whose purpose is the removal and extermination of the mite Varroa destructor, and implies the clearance of mites by honey bees themselves, the so called “clearance dance“, the cleaning of open infested brood cells, and the group, i.e. mutual cleaning of infested honey bee workers. 

Rinderer et al. (2001) emphasize that only possible solution to the problems of honey bee diseases is the identification and use of resistant stocks of honey bees, then their selection for enhanced resistance toward diseases, which could be acquired with stimulating hygienic and grooming behaviours, without looses of reproductive-productive features of honey bee colonies.

In order to find such resistant honey bee stock on the territory of Serbia, the analyses of the honey bee hygienic and grooming behaviours were performed in the region of Syenichko-Peshterski plateau, Podpeshterje, Golija Mt. and Rogozna Mt.

 

Materials and methods

The analyses of the hygienic and grooming behaviours of Syenichko-Peshterski honey bee ecotype were carried out at 11 localities from the region of Syenichko-Peshterski plateau, Podpeshterje, Golija Mt. and Rogozna Mt. At each locality 10 potent honey bee colonies with one-year old queen, 10 potent colonies with two-year old queen, 10 medium potent and 10 weak honey bee colonies were investigated, i.e. 40 beehives per locality – the total of 440 honeybee colonies from the aforesaid regions.

The examination and evaluation of the hygienic behaviour in the chosen honey bee colonies were performed in accordance with the procedures established by Taber III (l982) and modified by Kefuss et al. (l996), i.e. Stanimirovic et al. (2001, 2002). The analysis and evaluation of the grooming honeybee behaviour were done according to the procedure of Hoffman (1993) modified by Correa-Marques et al. (2000).

Results

Hygienic behavour (Figure 1) of potent honey bee colonies (regardless of queen age) ranged from 95% to 99.50%, so all investigated potent colonies were superhygienic honey bee colonies (Graph 1). Great intra- and interpopulation variability of the hygienic behaviour was observed, as well as significant (p<0.01) differences of the monitored behaviour among colonies with different strength. Hygienic behaviour was more expressed in potent colonies than in medium potent and weak colonies (117.38; 107.94; 100.12 eliminated pupae, respectively). Also, significant (p<0.01) differences were recorded between potent colonies with one-year old queens (118.68) and colonies with two-year old queens (116.09) (Table 1). 
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Figure 1. The example of a cleaned comb in a potent colony with one-year old queen from Sare locality, with expressed superhygienic behaviour (98.35%).

[image: image2.jpg]Figure 2. Comparison of hygienic behaviour among potent, medium potent and weak colonies of Syenichko-
Peshterski honey bee ecotype

95 25

97 a4 97 52 95 ”2

Percentage of removed pupae

WPotent colonies with one-year old queen
@Potent coloies with two-year old queen
i Mediun potent colonies

5Weak colonies

1. e Lirnit value for superhygienic behaviour
2. Limit value for hygienic behaviour





Graph 1. Comparison of hygienic behaviour among potent, medium potent and weak colonies of Syenichko-Peshterski honey bee ecotype.

Table 1. Comparison of differences in hygienic behaviour among four different categories of analysed honey bee colonies.

Compared colonies
Mean value
ΣA
ΣB
ΣC
ΣD

ΣD
100.12
18.56**
15.97**
7.82**
 

ΣC
107.94
10.57**
8.15**
 
 

ΣB
116.09
2.59**
 
 
 

ΣA
118.68
 
 
 
 

 **(p<0.01)

A - potent honey bee colonies with one-year old queens

B - potent honey bee colonies with two-year old queens

C - medium potent honey bee colonies

D - weak honey bee colonies

Grooming behaviour (Figure 2) of potent colonies with one-year old queens ranged from 36.41% to 39.61%. Those colonies had expressed grooming behaviour, as well as the potent colonies with two-year old queens at 8 from 11 localities altogether (36.05%- 36.62% damaged mites) (Graph 2). Honey bees with expressed grooming behaviours were rather aggressive, but with excellent productive performances.
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Figure 2. Damaged Varroa destructor - the result of grooming behaviour of honey bees from Grabovica locality.
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Graph 2. Comparison of grooming behaviour among potent, medium potent and weak colonies of Syenichko-Peshterski honey bee ecotype.

Discussion

The results of this study point to an indisputable relationship between hygienic behaviour and the strength of honeybee colonies, which means that the potent colonies have more expressed hygienic behaviour and consequently, greater resistance to many diseases. Superhygienic behaviour was affirmed in all investigated potent honey bee colonies of Syenichko-Peshterski ecotype (regardless of queen age). Such superhygienic potent honeybee colonies from all investigated localities from the region of Syenichko-Peshterski Plateau, Podpeshterje, Golija Mt. and Rogozna Mt., could be used as breeding colonies for rearing quality queens. These queens would produce progeny with highly expressed hygienic behaviour and thence a greater resistance to diseases. Spivak & Gilliam (2002) stated that investigations of hygienic behaviour are very important for conserving honeybee genetic diversity using supermated queens, because drones for instrumental insemination are chosen from colonies expressing desirable traits such as a high level of hygienic behaviour and disease resistance (superhygienic colonies). Supermated queens have very high brood viability due to the high diversity of sex alleles, which means greater diversity. By maintaining a high degree of genetic diversity the negative effects of inbreeding are avoided. Supermated queens contain many times the genetic diversity of naturally mated queens. They are excellent as breeder queens in breeding programs to prevent accidental inbreeding.

Also, the results point to the existence of a relationship between the grooming behaviour and the strength of the colony. Thence, in order to propagate honey be colonies resistant to varroa mites, queens from honey bee colonies with expressed grooming behaviour should be used. 

Investigated honeybee ecotype can be used for improving breeds selection and for organic beekeeping in Serbia, owing to the manifested hygienic and grooming behaviour and thence, resistance to some diseases (Varroasis, American foulbrood, and Chalkbrood).

Comparison of hygienic behaviour among honey bees from three different regions on the territory of Serbia: Syenichko-Peshterski plateau and surrounding, Macva and Sumadija revealed following differences: the average level of exertion of the hygienic behaviour in Syenichko-Peshterski honey bee ecotype is 91,50%; in grey honey bees from Rudnik 93.6%, and in yellow bees from Machva 91.45%. Moreover, following differences were affirmed after comparison of grooming behaviour among honey bees from above mentioned regions: the average potential of the grooming behaviour in Syenichko-Peshterski honey bee ecotype is 34,04%; in grey honey bees from Rudnik 34,81%, and yellow bees from Machva 34,78% (Pejovic, 2001; Stanimirovic, 2001, 2002; Cirkovic, 2002).

These results together with previous morphometric and cytogenetic investigations (Stanimirovic, 1999a, 1999b; Stevanovic, 2002) complete the picture about SPE as a specific genetic resource which has to be preserved and protected.
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