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THE DIRECTED USING OF THE BEE COLONIES 
WITH THE ALTERED PHYSIOLOGICAL STATE 
Retsenzent - Candidate of Biological Sciences T. M. Efimenko
There has been shown the possibility of intensification of economic activity of the bee colonies with the presence of swarming features by applying three methods of beekeeping: the shuffling of the nest, the nest renovation, the artificial division of bees. It has been proven that “the nest renovation" is an optimal method of beekeeping which helps to normalize the physiological state of the colonies of honey bees (from swarming to working). return to normal life, stabilize and use their swarming energy efficiently in the complex beekeeping and increase the productivit: honey - 12% , wax - 15% .
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The statement of the problem. An important reserve for increasing the profitability of  beekeeping is to keep strong highly productive bee colonies in the apiary  and use them fully in any natural honey collecting during the harvest season. However, quite often the solvation of these strategical issues involve some considerable difficulties. Providing the poor nectar resources and the impact of other external factors the colonies can switch easily from their working to swarming physiological state. Natural swarming prevents the introduction of effective methods of  keeping and caring of the bees and the timely using of the appropriate conditions for collecting honey  which leads to a significant decline in their productivity. That is why the issue of the controlled swarming, development and implementation of the best methods of beekeeping in the apiaries that will enable the change of physiological state of  honey bee colonies (from swarming to working ), the return to full life and the stabilization of the productivity is one of the most burning in beekeeping .

Analysis of studies and the publications which discuss the problem. Swarming, as a way of reproduction of bee colonies, has been known for a long time. A lot of scientific papers were dedicated to its studying [1-5 , 8 and 9] . Each of them is valuable in its own way and deserves enough attention. However, the issue of the productivity reduction  due to the changes of  the physiological state of  bees can not be regarded as finally solved [2, 9]. Also, the external and internal causes of this aspect and the methods of their solvation have not been uncovered fully yet. [1, 2]. Some of the well known are too contradictory, though. Since the control of swarming can not be considered as reliable and guaranteed regarding the issues, then it is obvious that there is a strong  need in the further studying of this process. According to G.F. Taranov (1961) to deal with swarming is as meaningless as to combat the signs of hunting among animals. It is better to use these natural instincts for the benefit of the industry and society, which requires to study bee colonies swarming perfectly in order to select the best raw material continually [8]. Therefore, in our work, we plan not to fight this process but to use it purposely for an intensification of  beekeeping through using the method of  " the  nest renovation" - the optimal method in beekeeping in the swarming bee colonies. For this there is a need in defining the measures based on the knowledge of the biological features of bees life in accordance with the local conditions of collecting honey, generalization and scientific  justification of  the best methods of the rational use of the colonies which were forced to switch from swarming to working state. The development of  the technological method of  the directed use of bee colonies with an altered physiological state will promote the rational use of swarming bee colonies of the Ukrainian steppe breed during  honey collecting  in the conditions of the modern forest-steppe zone and stabilization of the the main productivity in some apiaries and the industry, in general.

Materials and methods of research. The aim is to optimize the way of the rational use of bee colonies in the swarming state.

The studies were conducted in one of the apiaries of the NSC " The Institute of beekeeping named after P. Prokopovich." They included the experiments which were carried out on 40 bee colonies of the Ukrainian steppe breed which were divided into five groups, one of which was the control one and rest four were test groups. The control group consisted of the families with a working physiological state,  the four test ones were made up with those who had the obvious signs of the arousal of swarming state.

In the bee colonies of the first experimental group there was used one of the processing methods of  beekeeping which was called " the shuffling of the nest " by us. For this the brood nest was divided into two unequal parts with the help of the division board with a grid. The queen bee was left on the seeded comb near the dividing grid in the department with a tap-hole where the nest was made of  three frames with a low honey content and the same number of honeycombs. The last ones were placed opposite the bee-entrance. The rest of the brood combs were moved away behind the division board with a grid in order of the age growth after the two waxed frames. Then the waxed frame, a honey comb and a covering board were set by them (the starting position for placing combs). The rest of the feeding combs were transferred to the extension arm which was shared between both departments. The upper part of the nest under the extension arm, where the queen bee settled then, was covered  with a grating separation. The space of the extension arm was filled of  waxed frames and the full of honey frames brought from the part of the nest without the queen bee when they appeared. The location of the honeycombs in the bee colony was renewed every 12 days in accordance with the original position.

In the bee colonies of the second experimental group there was used the method of  " the nest renovation". To perform it, in the evening , when the bees finished flying the bee queen was caught in the Titov’s cage. The nest was shifted to the opposite side wall of the hive (without a bee entrance) and enclosed with a covering board. The cleared space was filled with empty frames ( without honeycombs and combs) and then a cage with a bee queen was placed between the two of them. Then all the bees were removed from the shifted frames through shaking. The combs cleared from the bees were distributed to other colonies. Once the bees started to build " honey tongues", the empty frames were replaced with honecomb frames.

In the bee colonies of the third experimental group there was conducted an artificial swarming, where inactive swarming bees and workers were seperated  intentionally [8].

In the colonies of the fourth experimental group there was allowed natural swarming.

The bee colonies in the control group received their usual care. In all the groups, control and the experimental, during the season there were conducted observations of the bee colonies. The indicators of the economic activity were determined by accounting methods, weighing and counting [7].

The results were statistically processed [8].

Results of research. Using all three methods of beekeeping in the bee colonies with swaying features is a highly correct action on the way of directing the change of their physiological state from swarming to working .

When applying the method of shuffling the nest we noted that in front of the separating grid in the location place of the bee queen there were more bees than on the opposite side of the hive. Under these conditions, the insects rebuilt the distributed for them artificial honeycombs quickly and efficiently, and the bee queen laid the eggs into the rebuilt cells intensively. Within two accounting periods all the combs in that part of the nest with the bee queen were rebuilt. Also the bees rebuilt the honeycombs in the nest without the bee queen and the shallow box. This fact is from a biological point of view can be explained in the way that the bees tried to fill the empty honeycomb, which prevented their full operation. So the insects reacted to our actions, signalling about the transition from the inactive swarming to the active working state.

The characteristic feature of ‘the nest renovation” is that the bee colonies left without their  nest reacted to the space  in their home place immediately and on the third day they rebuilt the "honey tongues" on the bars of the previously empty frames. After replacing them with waxed framework the bees quickly began to rebuild them, within four days they restored the nest completely. In the cells of the rebuilt honeycombs there were found eggs, larvae, honey and beebread. During the following counts the rapid development and performance of this group of bee colonies was observed to be.

Applying the method of “the artificial separation of  inactive and working bees” in the swarming colonies it was noted that this process requires a lot of working efforts and time. To remove all the bees from the frames through shaking acquired repeated actions until all the bees which hung on the combs in the hive gathered in a cluster under the board with staircases after shaking. The average mass of the collected cluster  was 1.4 kg. In the maternal colony late in the evening  there was put the fertile  bee queen derived from the swarming bee queen cell. The next day, the queen started laying eggs. But the activity of  the colony developed gradually. The added honeycomb was rebuilt by the bees only on the ninth day. With the beginning of the active gathering of the honey with the presence of sainfoin the bee colonies did not swarm any more. Analyzing the results of the normalization of the state of the bee colonies there were found quite interesting , from a biological point of view, differences in the nature of the reproductive behavior of  bees in this period. The bees, whose nests had been shuffled (the first testing group) compared with the control group had a greater strength by 12.62 % - ( P <0.01) . Conversely, as for the control, the bee colonies of the second test group had a lower strength by 19.51 % ( P < 0.01), the third test group – by 21.57 % ( P <0.001 ) and the fourth test group - at 30.58 % ( P > 0.001).

The quantity of  the brood collected in the test bee colonies for a total of three counts before the honey harvest are worth special attention. Compared with the control group, the experimental groups of the bees showed an increase in the amount of sealed brood by 34.59 % (P <0.001 ) in the the first group, by 39.74 % (P <0.001 ) in the second, by 20.58 % (P > 0,001 ) in the third and by 19.67 % ( P > 0.05) in the fourth.

These results indicate the valuable biological feature of bees. Obviously, having accumulated in their bodies during the process of  excitation swarm the sufficient amount of the nutrients and biologically active substances required  for their full operation during life and having  relaxed, thanks to the break without the nessesity of bringing up the brood , they, like the winter bees, acquired the ability to rejuvenate their body. Regarding to this, it could be increased the life expectancy and improved the physiological development. This hypothesis requires further investigation. At this stage, it can be confirmed by the presence of a sufficiently large number of  bees with well-developed ovaries in the family which swarm, which is found in the works of FA Tyunin [7].

Based on the previous discussions, we can continue to talk about that in our case the inactive bees that appeared in the bee families during swarming, having gained strength and remained physiologically young, stabilized their potential energy for using it in the future in the newly-created conditions. The techniques of the beekeeping we applied in the bee colonies with the signs of swarming, each in its own way, contributed to the normalization of the state the bee families ( returning from swarming  to working) and the rational use of their productive capacity during the process of collecting honey and building combs (see the Table) .

Productivity of bee colonies during the season

	Groups
	Honey gross, kg
	Reconstructed cells, pieces

	
	М±m
	Q
	Cv
	td
	М±m
	Q
	Cv
	td

	Control group
	51,0±2,65
	4,58
	8,98**
	-
	9,7±0,58
	0,58
	5,97**
	-

	Test group 

№ 1
	56,0±1,16
	2,00
	3,57*
	1,73
	11,0±0,58
	1,00
	9,09**
	1,98

	Test group 

№ 2
	57,3±1,76
	3,06
	5,33*
	1,99
	11,1±0,45
	0,76
	6,84**
	2,00

	Test group № 3
	50,3±2,19
	3,79
	7,52**
	0,20
	10,3±0,88
	1,53
	14,79**
	0,70

	Test group № 4
	43,7±2,91
	5,03
	11,53**
	1,87
	8,5±1,04
	1,80
	21,21***
	1,07


*  – weak trait variability, ** – average trait variability, *** – strong trait variability (compared with control group which didn’t have swarming  and withing the bee collecting seson were only in the working state).
The table data on gross honey production show high levels of the intensive use of the honey collecting conditions in the places where the apiary is located. At low and moderate variability in the mass of recorded honey in the nests the difference between the compared arithmetic perfomances is incredible. However, the quantities of honey  collected by the bee colonies of the control group were lower than the results of the experimental groups, such as: at 9,8% - in the first test group and 12.41 % - in the second and at the same time higher at 1,31 % - in third and at 14.37 % - in the fourth .

Comparing the results of the productivity of the test bee colonies it is necessary to note that although with a slight advantage, but still more honey was produced by the bee colonies, where was applied the method of " the  nest renovation" (the second group) during the swarm excitation and the least amount of honey was collected by the bees, which were allowed to have natural swarming .

Based on our previous research the decline in the wax productivity in the bee colonies because of  swarming is 40%. By using the scheduled methods of beekeeping that caused the normalization of the physiological state of the bees, we also made the bee family to improve ( then) their building perfomance purposefully. For this purpose, through large and long-term honey collecting we have tried to provide the bees with the conditions for intensive reproduction. In the organized honey collecting conditions the bee colonies brought on the average to 0.8 kg of feed per day. The bees were able to develop well, which contributed to the intensive honey collecting and constructing of combs.

As for the quantitative indicator of the combs rebuilt by the bees of the control group, the results of the test  groups are higher by 13.75% - in the first,  by 15.20 % - in the second, by 6.83 % - in the third and lower by 12.1% - in the fourth group.
The bees of the fourth test group which were allowed to swarm, made a swarm on May, 22 and 23 . The swarms were settled in the new hive. In the parent families during the next regular accounting there were discovered queen bees. They were further disrupted to postpone a period of re-swarming. With the beginning of the rich honey collecting with the presence of honey clover the bees have destroyed the queen cells themselves and switched to collecting nectar and pollen. Until the end of the season swarming in the apiary was not observed any more.

Thus, the care of  bee colonies during the period of swarming involves consideration of their biological features which provide the physiologically harmonious relationship among the bee colony individuals of all stasis at different stages of the process. The process of swarming in the bee colonies can be controlled through considering the internal (biological ) and adjusting the external ( technological) factors that precede a change in the physiological state.

Conclusions. To normalize the physiological state of  the honey bee colonies (from swarming to working ) and to use the productive potential rationally during honey collecting and constructing of honey combs in the conditions of the steppe of Ukraine among three possible methods in the beekeeping of swarming bee families of the Ukrainian steppe breed "the nest reovation" is considered to be optimally the best. The method of " the nest renovation" applied in the bee colonies during the swarming period provides an irreversible change of their physiological state from swarming to working and an increase in the amount of the collected honey(on the average in the nest) by 12% and rebuilt combs - by 15%.
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