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Abstract

We can reach new achievements concerning American plague through experimental work. 
Experiment no. 1.
Two parallel bee colonies are taken, one of which is a healthy, while the other was infected by American plague. The queen from the infected colony has been put into a sound one, while the queen from the sound colony has been put into an infected one, together with shifting of the bees into a new beehive. By further monitoring of those two colonies it can be noticed that the disease occurred in the sound colony, while it disappeared in the infected one.
Experiment no. 2.
From a strong one-queen colony it is formed a two-queen colony by inserting the queen from the infected colony. The disease appeared soon in the hatch with the queen from infected colony.
It is quite certain that the carrier of the disease is the queen. It can transmit the disease only through eggs. With some queens, there are some disturbances in the organism itself in functioning sense, so they hatch their eggs with an “error” with developing the larvae without having resistance to the generator of American plague.

Keywords: honey bees, HEAVY METALS, pesticides, radionuclides, Bioindicators, Erwinia amylovora 
INTRODUCTION

Plague - the disease that means death for all living beings. That also refers to bees. Biggest apiary minds were seeking the medicine for this vicious disease, but they could not find it. They only found the generator of the bacterium Bacillus larvae. Extremely resistant spores, capable of retaining vitality for several decades have spread it. Larvae catch disease in the open brood, and they die after closing the cells. That is why the disease has been hardly noticeable in the beginning. It happens that some larvae die still in the open brood. Bees do not close them and they are therefore easily visible.

Confirmed scientific achievements that presence of spores in the beehive does not cause the disease in all colonies point out that there is still some other causing factor for disease occurrence. In order to acquire some knowledge it is necessary to carry out some experiments. 

Experiment no. 1. Two parallel bee colonies are taken; one of which is a healthy, while the other was infected by American plague. The beehive with the infected colony is put aside. A new beehive with food and empty honeycomb from healthy colonies replaces it. The queen from the infected colony is being found, put into a cage, and then into a new beehive. All the bees from the infected colony are shaken down in front of the new beehive, and the beehive with the infected material is removed. While the shaken down bees enter the new beehive at their queen, it has been found the queen in the healthy colony, it is taken out and put into a cage. When the bees from the infected colony enter the beehive, the exchange of the queens takes place. The queen from the infected colony has been put into a sound one, while the queen from the sound colony has been put into an infected one. After 48 hours both queens have been released from the cage. By further monitoring of those two colonies it can be noticed that the disease occurred in the sound colony, while it disappeared in the infected one.

Immediately there was a question why the disease has been manifested with healthy colony. Is it because the queen from the infected colony brought in the spores of American plague that remained on her body and in her organism. But that possibility should be rejected, because there were several ten thousands of spores in the infected colony, i.e. all the bees from the colony, and that is why the disease disappeared. But despite everything that matters, it comes out from the experiment that the queen was the generator of the disease. This conclusion should be checked with one more experiment.

Experiment no. 2. The queen is limited to a bottom body by inserting a queening screen between the first and the second body in a strong one-queening colony. Then the queen from the infected colony is taken out and through the cage is put into a strong one-queening colony, in the second brood chamber body above the queening screen, which is after 48 hours released from the cage. So it is formed a two-queening colony. By everyday monitoring of the state in the brood, both with one, and with the other queen, American plague is easily noticeable and it is shown with the queen from the infected colony.

After the second experiment it is quite certain that the carrier of the disease is exclusively the queen. It can transmit the disease only through eggs. Since the American plague appears mainly in the colonies with the ageing queens, it is definite that there are some disturbances in their organisms. Namely the disease has been manifested in functioning sense.  Such queen hatches her eggs with an “error” with developing the larvae without having resistance to the generator of American plague. 

The results of the experimental paper are:

During rehabilitating from the disease, a good condition has been restored with all colonies that were infected with the American plague. So, the percentage of the success of restoring from the disease is 100%.

With healthy colonies wherein the queen from the infected colonies by the American plague was added, the disease occurred with all colonies, which means that the percentage of the disease occurrence is 100%.

In the experimental work, the colonies with the American plague have been made queenless. After closing the queendom, the colonies have been artificially swarmed in new hives with food and honeycomb from the healthy colonies. The hive with the infected material has been put away, with daughter queens there was not registered any of the disease; however, with the colonies of some daughter queens in their advanced age the disease occurred. That means that the inclination towards the disease was hereditary with great probability that the disease occurs in the colonies of daughter queens in their advanced age,

On the base of all above, a certain conclusion could be drawn, that two conditioning factors are essential for the occurrence of the disease of the American plague: the first one is the queen, which after the disease hatches the eggs with “error”, and the second one is the presence of the generator of the bacterium Bacillus larvae. 

THE SIGNS OF RECOGNIZING THE DISEASE for the experienced apiarist should not be a problem. The disease has been characterized by: strong, unpleasant smell, strongly dented lids on the cells without holes and mildly sagged with the holes and stretching out of the decayed mass of larvae.

STINK. After opening the beehive, instead of pleasant smell of wax and honey with slightly infected colonies, the apiarist is struck by the wave of weaker stink, and with strongly infected ones such wave is extremely strong, characteristic and disgusting smell. The apiarists who met with this disease, but have refined sense for scent can sense the stink of the American plague even in closed beehives. In the big apiaries the presence of trained dogs is useful, which can be able to sense the diseased colony easily.

DENTING AND THE HOLES ON LIDS.  After death of larvae in the closed cell it comes first its drying out and shrinking that causes the vacuum, which brings the lid in very dented position. If the larvae adhered to the lid before dying then vacuum causes mildly sagging and splitting of the lid on the site of larvae adherence, and the hole is clearly visible on the lid.

MASS STRETCHING. After shirking, larvae mass decays and obtains saline-like shape of chocolate colour, which can be stretched from the cell by toothpick.

DISEASE TREATMENT is not possible because the queen, first of all, as the carrier of the disease is the cause of new patients every day. The treatment would be possible if only  the queen and the brood would be treated at the same time by applying separate methods of treatment. If the way of treatment of the queen would be found out, it would not certainly be cost-effective and justified. The price of treatment would overcome the value of the queen, as well as the whole colony. 

REHABILITATION FROM THE DISEASE . Immediately after recognition of the disease, the queen is being killed. When the brood disappears, and it is after the breeding of all healthy larvae, i.e. twenty one day after killing the queen, the beehive with the infected colony has been put aside, and a new beehive with food and honeycomb from the healthy colonies is put on its place. If there is a spare mated queen from the selected programme, it is put into a new beehive by the cage. However, if there is not such a queen, then a young queen is looked for from the infected colony and put into a new beehive with its obligatory replacement. All the bees from the infected colony are shaken down in front of a new beehive in which they would enter by themselves. The old beehive with the infected material is removed. The colony will continue to live and work normally, to take care of a healthy brood, without the appearance of the American plague in later period.

There is only one real preventive measure against the American plague and it is that in the colony the old queen must not be found, but the young and healthy one. The drugs are not used and no additional measures are applied whatsoever. For checking of precise recognition of the disease, it is necessary to send the infected material to diagnostic center for laboratory investigation. 
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