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ABSTRACT 

Virgin queens were introduced into mating nuclei containing workers of different ages. The study verified whether workers younger than 8 days, comprising the younger group, are more suitable for mating nuclei than workers older than 10 days, comprising the older group. In both groups, 7 (35%) queens were lost during mating flights. The time from introduction of queens into mating nuclei to the start of egg laying in mating nuclei with younger and older workers was 13.69 and 13.73 days, respectively. Two queens in mating nuclei with older workers did not start egg laying before the 20th day when the experiment was terminated. No influence of age of workers in mating nuclei on the performance of honeybee queens was found. 
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INTRODUCTION 

Mating nuclei are small colonies into which young honeybee queens are introduced before their mating flights [14,17]. Age of workers in the mating nuclei can be an important factor affecting the performance of the queens. Only old workers have been observed to attack queens to persuade them to leave the hive for the mating flight [8,15]. Thus the presence of old workers in mating nuclei can be profitable because they can stimulate the queen to earlier mating flights and in effect earlier egg laying. However, other forms of aggression of old workers towards the queen can lead to its death [18,22], and older workers are more likely to be infected with Nosema apis or other pathogens and pass them to the queen [2,6,10]. Queens infected with N. apis spread the parasite not only among colony members but also among different apiaries when distributed by queen-breeding farms [3,5,10,12]. The use of young workers in mating nuclei can significantly reduce the spread of the parasite [7,12], but workers used to populate mating nuclei cannot be too young. Very young workers are not able to regulate temperature [13] and probably cannot provide optimal conditions for their queen. As it is known that workers younger than 4 days are not suitable for mating nuclei [8], we verified whether workers younger than 8 days can be used instead. We compared acceptance of queens, mortality during mating flights, and age of queens at the start of egg laying, in mating nuclei with workers younger than 8 days or older than 10 days. 

MATERIALS AND METHODS 

The experiment was carried out in June 2000. Honeybee queens (Apis mellifera carnica) were derived from one queen inseminated with semen of one drone. The difference in age between the youngest and oldest queens was not greater than 12 hours. Two groups of 20 mating nuclei were created, one with younger workers and the other with older workers. Age of the workers in the younger group was between 1 and 8 days. To obtain those workers, 20 frames with sealed brood but without workers were moved to empty boxes placed above large colonies 9 days before formation of the mating nuclei. Workers from the bottom boxes provided the appropriate temperature for the brood in the upper boxes. Wire mesh was placed between the boxes to prevent the emerging workers from mixing with workers from the bottom boxes. In the older group the workers were older than 10 days. To obtain those workers, all sealed brood were removed from the colony and only unsealed brood and eggs were left 10 days before mating nuclei formation. Eight days later the colony was dequeened and moved to another place in the apiary. Before mating nuclei formation the workers from both groups were moved to a swarm box and sprayed with sugar solution. About 1/3 L of workers, two frames with foundations and one frame with newly built comb in each mating nuclei. After introduction of a queen the newly created mating nuclei were kept at 14°C for two days. On the first day of the experiment, assumed to be the day of formation of mating nuclei, the queens were in their first day of life. The mating nuclei were placed in 6 rows 1.5 m apart, and separated 1.5 within each row. The mating nuclei were inspected every day. During the inspection the presence of the queen and eggs was verified and food was replenished if needed. Meteorological data were obtained from a meteorological station 200 m from the apiary. The G test and Mann-Whitney U test were used for statistics [21]. 

RESULTS 

In both groups all introduced queens were accepted. In both groups, 7 (35%) queens were lost. In the younger group the queens were lost between 8th and 11th day of experiment. In the older group the queens were lost between 9th and 12th day of experiment (Fig. 1). The differences in the ages of queens lost were not statistically significant between groups (Mann-Whitney U test: U = 114.5, p > 0.05). 

	Fig.1. Losses of queens in mating nuclei with workers younger than 8 days and older than 10 days
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During the experiment the weather was variable, and particularly unfavorable between days 7 and 11, when it rained occasionally, wind speed was up to 7.9 m/s, and daily average temperature ranged between 11.9 and 20.8°C. 

Queens in mating nuclei with younger and older workers started egg laying at age 13.69 ± 1.32 and 13.73 ± 1.27 days (average ± SD), respectively. The differences between the groups in the ages of queens at first egg laying were not statistically significant (Mann-Whitney U test: U = 71.5, p > 0.05). Two queens from the older group did not start egg laying before the end of the experiment. Microscopic analysis revealed that their ovaries were degenerated. 

DISCUSSION 

It has been suggested that the age of workers in mating nuclei affects the acceptance of introduced queens [7]. This was not confirmed in the present study; all queens were accepted in both groups. Nor did the age of the workers influence the start of egg laying. In other studies such an effect has been found only in the case of very young workers [8,11]. 

Most losses of honeybee queens happen during mating flights [4,14,16,20], can range from 20% to 43% [9,16], and can be due to unfavorable weather, predators or getting lost [9,16]. According to Sliva et al. [19] a very important factor is wind. During the experiment presented here the weather conditions were unfavorable. This can explain the high mortality of queens we observed. The age of the workers in the mating nuclei did not affect queen mortality. 

According to Allen [1], the workers feeding the queen are younger than 8 days. In our experiment the queens performed as well in mating nuclei with workers younger than 8 days as in those with workers older than 10 days. Because younger workers are healthier than older ones as a rule, we suggest that workers younger than 8 days are more suitable than older workers for mating nuclei. 

CONCLUSIONS
The age of the workers in the mating nuclei affected neither the mortality of virgin queens nor the time before the queens started egg laying. Therefore we suggest that workers younger than 8 days, which were exposed to risk of infection during shorter time, are more suitable for mating nuclei than older workers. 
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