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Abstract

In Slovakia autochtonous population of carniolan bee is kept. Import of other bee races is actually forbidden. Slovakian queen breeders are cultivating their own lines of carniolan bee. Main morphometric racial characteristic of inland lines are summarised in this study, including measurements of tongue lenght, lengs, wax glands, abdominal segments and wing length and width. Morphometrical analysis of bee forewings venation using DAWINO method is done as well. 
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INTRODUCTION

There is an evidence that some disease can be controlled by producing genetically resistant bees. Undesirable behavioral traits can be minimized or eliminated by breeding, and good traits maximized or incorporated in a stock. The potential for selective breeding is great, but to be adequately employed a knowledge of basic bee genetics, methods of selection, mating behavior, and instrumental insemination is required (Page and Laidlaw, 1992; Fert, 1997). Breeding and changing queens are therefore relevant issues ensured in every developed country mainly by distinguished apiarists – queen breeders. 

In Slovakia is organizational structure of bee breeders divided into breeding and multiplication stations where queens for commercial and hobby beekeepers are produced. In the year 2002 were queens produced in 5 breeding and 28 multiplication stations, some breeders were not allowed to produce queens mainly because of the high disease incidence in the area. Totally 9711 queens were produced in these stations in the year 2002, from which 220 queens were inseminated (Kopernicky, 2002) Ministry of Agriculture supervises the breeding work through the Commission for queen breeding, which coordinates breeding work in apiculture in the framework of new Act on farm animal breeding. Only carniolan bee is presented on the area of Slovakia and importation of other bee races is prohibited. There is no record of any crossing with other bee races in the past, so Slovakian carniolan population is one of the purest one (Kepena, 1992).

The highest influence on Slovakian breeding program have had Austrian lines of carniolan bee. In 1972 the Troiseck queen were imported, in 90ies Sklenar queens and actually Singer queens are tested in our inland conditions. In the year 2002 Slovak lines composed 70% of total queens disposed to beekeepers via registered breeders, while named 3 Austrian lines participated in 30%. Austrian lines are popular among the beekeepers mainly for their calmness and rapid spring grow (Zabojnikova, 2003). Together with Austrian lines one Ukrainian line, imported in 1976 named Vucko took part in breeding work in Slovakia (Kepena, 1992).

Alongside the mentioned 4 imported carniolan lines several inland lines has been improving for many years. The most popular are Kosicanka, Devincanka, Vigor, Vojnicanka, Sarisanka, Tatranka, Gemercanka and several non-registered lines. 

The aim of this study is to bring data of the main morphometrical parameters of selected lines of carniolan bee kept in Slovakia.
 
MATERIAL AND METHODS

 
1.      Measurements of tongue length and cubital index was done for 3 carniolan lines kept in the area of Slovakia: Kosicanka, Vucko (Rozhanovce breeding farm) and Tatranka (Liptovsky Hradok breeding station). For each line samples of 35 worker bees from 5 hives were collected (n=175). Tongues (proboscis) were removed from the head and measured its length including glossa, postmentum and prementum. Right forewings were amputated and cubital index counted as a ratio of two venations according to Dietz (1992). Lengths of proboscis and wing venations were measured microscopically using 18x amplification. Basic statistical results were compared with the Standard for Slovakian bee published by Kepena (1992)

2.      Measurements of additional morphometrics parameters including length and width of forewing, wax mirror, 3rd tergit of abdomen, tibia and basitarsus of 3rd pair of legs were done for sample of worker bees of Tatranka line from Breeding station in Liptovsky Hradok. Length and width parameters were measured in the furthest positions after fixation of separated body parts on transparent tape by the use of microscopic equipment and recalculation into mm. 

3.      DAWINO method based on discriminant analysis of 30 wing characters according to Cermak and Kaspar (2000) was used to define greatest probability to that race are samples most closed to. Wings were scanned, XY coordinates of 19 points measured on each wing of the complete wings set (n=30) and 30 wing characters (angles, lengths, indexes and fields) were calculated. Posterior probabilities are computed on the basis of Mahalanobis distances in the range 0 to 100 per cent. Four samples of bee wings obtained from 4 breeding stations (Rastislavice, Liptovsky Hradok, Batorove Kosihy and Lipany) were evaluated.
 
RESULTS AND DISCUSSION

 
1. Average data on two main morphometrical parameters are summarized in Table 1.
Tab. 1 Basic statistical parameters of tongue length (mm) and cubital index for 3 lines of carniolan bees bred in Slovakia (n=175 for each line) compared with the Standart for Slovakian bee

line
Proboscis (length of tongue)
Cubital index


average (x) 
Sx
s
average (x)
Sx
s

Kosicanka
6,5250
0,0250
0,3370
2,8743
0,0424
0,2507

Vucko
6,5130
0,0250
0,3340
2,6095
0,0461
0,2724

Tatranka
6,6582
0,0154
0,0912
2,9500
0,0250
0,3340

Standart
6,6871
0,0024
0,1465
2,6600
0,0071
0,4330

 
Length of tongue of 3 samples vary from 6,5130 to 6,6582 mm, even Kepena (1992) indicate slightly longer standard, cubital index vary from 2,8743 to 3,2257, in which the earlier measurements indicate lower values. Nevertheless, all data are within the range determined by Ruttner (1988) for carniolan bee -  length of tongue 6,4 – 6,8 and cubital index 2,3 – 3,0.
 
2. Additional morphometrical parameters are summarized in Table 2.

Tab. 2 Basic statistical parameters of additional morhometrical parameter of Tatranka line of carniolan bee (n=35) (L=length, w=width, average in mm)

 Parameter
L/W
Average (x)
Sx
s

Forewing
L
9,2805
0,0202
0,1197


W
3,294
6,484
0,0383

Wax mirror
L
2,8428
0,0137
0,0814


W
1,6657
0,0158
0,0937

3rd tergit of abdomen
L
9,4838
0,0037
0,2272


W
2,6628
0,0101
0,0598

Tibia 3rd leg
L
3,8142
0,0101
0,0601


W
1,3542
8,7858
0,0519

Basitarsus 3rd leg
L
2,8771
0,0125
0,0741


W
1,0857
0,0480
0,2840

 
Biometrical methods for bee races and lines characterizations are still in use, even newly development techniques were proposed (DNA variability, comparing of hydrocarbons etc.). Biometrical methods use size, hair coverage, color, veins of wings, length of tongue, number of hamuli on the wings, metatarsal width and other characteristics to distinguish races (Dietz, 1992). Characteristic measured in this model have just informational character and are very similar to those by Kepena (1992).
 
3. Results of morphometrical analysis and taxonometrical classification of honey bees by wing characters are summarized in Table 3
Tab. 3 Probability (%) of incidence to carniolan race of honeybee based on measurement of wing parameters (DAWINO method)

Breeding station
Carnica line
Classification

Rastislavice
Vigor
90 %

Liptovsky Hradok
Tatranka
81 %

Batorove Kosihy
Vojnicanka x Singer
79 %

Lipany
Own line
82 %

 

Probability, that 4 measured samples of various Slovak lines belongs to carniolan race of honeybee vary from 79% to 90%. Results exceeding 70% are statistically considered as good and certify race purity (Cermak, pers. com.)

As our results show, Slovak population of carniolan bee meet the pure race criteria and wait to be discovered by foreign breeders as a autochtonous gene reservoir never widely influenced by other races of honeybee. Comparing studies from the past held in Poland, Russia and Germany showed the great potential of Slovak lines in honey yield improving (Kepena, 1992). The main selection criteria for inland lines nowadays are hygienic behavior against Varroa mite and monitoring of population naturally resistant against this pest (Kopernicky, 2002).
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