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ABSTRACT

Results of previous research show the presence in samples of blossom dust and beebread of pathogenic fungies, such as Ascosphaera apis, Aspergillus niger, Asp. flavus, Asp. fumigatus and others.

With the purpose of a prophylaxis of mycosis of bees from use of flower blossom dust and bee bread, contaminated with pathogenic fungies, offers a special complex of measure.

Application of a biological preparation Apitonus, for preventive maintenance of mycosis, promotes increase of activity of nonspecific protective factors of an organism of a bee and strength of a honey-bee colony as a whole.

Use of a medical preparate - decametocsin - for ascospherosis treatment with a biological preparation Apitonus promotes faster recovery of bees and interferes with relapses of disease during a season.

Introduction

Physiological condition of bee colonies individuals as well as their resistance to infection pathogens is largely dependent on the quality and environmental purity of albuminous nutrition supplied to the nests with pollen of entomophilous plants. Still, due to human business operations the flora diversity in bee habitats has become substantially limited, whereas monofloral pollen does not contain all essential amino acids necessary to bee bodies (Morer, 1981).

Recently a situation appeared in apiculture when use of pollen or bee-bread by bees causes some diseases such as mycoses (Masliy, 1996). One of the reasons of this phenomenon is broad expansion of entomopathogenic fungi in environment where the insects are in permanent contact with them.

Besides, weakening of bee bodies by parasitic Varroa tick is a stress factor triggering contagious diseases, first of all due to the fact that tick eating bee hemolymph consumes for itself albuminous substances necessary for bee's development and survival as well for preservation of organism protective functions (Nemkova, 2001(2002). Bee hemolymph contains up to 8 % of albuminous substances and about 5,5% of amino acids defining bees' resistance  to diseases.

Supply of albuminous substances is especially important for the insects at their development periods in spring (March-May) and in the end of apicultural season (August-September). Accordingly for mycosis prevention it is important to apply substances assisting in rapid replenishment of albumin deficit in bee bodies in order to stimulate queen's egg-laying as well as to increase protective functions of both breed and imagoes (Bodnarchuk, Pilipchuk, 1993, Mauricio, 1958).
Application of biostimulants prevents exhaustion of hibernating bees, prolongs their life and, consequently, assists in multiplication of survivable brood and bearing of physiologically sound young individuals in early spring.

The object of our study was to investigate how Apitonus biostimulant affects bee bodies when used together with Decametoxin for treatment of ascopherosis-stricken bees.

Materials and methods

The experiment commenced immediately after extraction of bees from hibernator and their first inspection (March, 2000). At this we determined the strength of colonies by number of beeways, presence of nutrition reserves. Three groups of six bee colonies in each of equal strength were formed.

Colonies of the first group under study were fed sugar syrup with addition of Apitonus biostimulant four times with 4–5 days' intervals to the amount of 252 mg (81,25 mg N per liter) per each beeway with bees (about 1 liter per colonies at the average).

Colonies of the second group under study were fed dried and milled flower pollen to the amount of 100 g per liter sugar syrup (1:1) which was poured to troughs 150 cm3 per a frame.

Bees of the third (control) group obtained only pure sugar syrup during all the experiment.

In three weeks we counted the number of beeways with bees, sealed brood (determined with a standard frame) as well as the degree of fat body development (according to Maurizio, 1958) and clinical signs of ascophaerosis.

All colonies were fed sugar syrup with Decametoxin three times with five days' intervals. Besides, Apitonus was added to the syrup for the first group of bees. The development of bee colonies was observed May to August. The above parameters were controlled at the end of observation period.

During the period of food reserve formation for winter (September) all colonies were once again fed the above components in the same quantities and with the same intervals. During hibernation (November–March) average day numbers of dead bees were counted. After play flight (April, 2001) we determined the number of beeways and sealed brood as well as the degree of fat body development and clinical signs of ascophaerosis.

Results

During inspection of bee colonies in April 2000 clinical signs of ascophaerosis were found in colonies of control group and the second experimental group. The strength of colonies was: the first one: 6,5±0,45 beeways, 5220±37,6 sealed brood comb; the second one: 6,0±0,50, 4470±25,34, control group 4,2±0,27, 2350±45,30 respectively (Table 1).

Table 1. Development of the bee colonies in spring, 2000 yaer

Quantity of the imago bees, frames
April 

March
April
quantity of the sealed brood bees, hund. comb
development of the fat body 
Chalk brood in bee colony 

4,15 ± 0,46
6,5 ± 0,45
52,2 ± 3,76
2,8 ± 0,18
–

4,25 ± 0,45
6,0 ± 0,5
44,70 ± 2,53
2,06 ± 0,18
+

4,2 ± 0.27
5,7 ± 0,41
23,5 ± 4,53
1,46 ± 0,40
+

Feeding sugar syrup with Decametoxin to the colonies of the second experimental group and control group for treatment and the first experimental group for prophylaxis had positive consequences – clinical signs of ascophaerosis taking place in April were extinguished. Still, experimental observation and laboratory studies notified reversed mycosis in the colonies of the second experimental group and control group. At that period the number of beeways in colonies was within the range 6 to 9. The number of printed breed in colonies of the first experimental group was 44,8 % larger than in control group and 32 % larger than in the second experimental group respectively. Fat body was 1,5 scores more developed in bees of the first group as compared to the second group and 2,0 scores more as compared to the control group (Table 2).

Table 2. Development of the bee colonies in August, 2000 year

quantity of the imago bees, frames
quantity of the sealed brood bees, hundred comb
development of the fat body bees 
Chalk brood in bee colony

9,05 ± 0,47
74,20 ± 6,25
4,15 ± 0,32
–

7,5 ± 0,41
50,40 ± 8,48
2,43 ± 0,17
+

6,5 ± 0,49
40,98 ± 4,49
1,92 ± 0,30
+

The largest values of average day numbers of dead bees during hibernation were found in colonies of the control group). From the table we can see that natural mortality of bees was larger in the colonies that had obtained only sugar syrup as compared to those fed with Apitonus (the first group) or with pollen (the second group). Total numbers of dead bees during hibernation (November-April) was 49,1±1,79 in the first group, 87,6±2,46 in the second group and 162,6±2,61 individuals in the third group respectively (Table 3).

Table 3. Figures of the keeping of the bees colonies in period of winter 2000–2001 year

Total quantity death bees in winter
Development of the bee colonies in spring


March
April


quantity of the imago bees, frames
quantity of the imago bees, frames
quantity of the sealed brood bees, hund. comb
development of the fat body
Chalk brood in bee colony

49,1 ± 0,35
6,0±0,5
8,0 ± 0,8
66,0 ± 4,43
3,05 ± 0,15
–

87,6 ± 0,49
5,0±0,36
6,5 ±0,49
44,50 ± 2,45
1,76 ± 0,29
+

162,6 ± 0,52
4,2±0,27
5,75 ± 0,41
32,50 ± 4,53
1,04 ± 0,45
+

The number of beeways, sealed brood cells in March 2001 was substantially higher in the first experimental group as compared to March 2000. 

Discussion

Supply of albuminous substances to bees is critical to support their survivability as albumins are essential in metabolism, perform building and protective functions. However, not all amino acids forming albumins can synthesize within insect bodies. Essential amino acids must be supplied to bee organism in ready form with pollen of entomophilous cultures, though its usage by bees is connected to some drawbacks, first of all, contamination with fungi spores that may cause mycoses.

All this gives a number of advantages to application of Apitonus preparation. First, animal origin albumins (cattle blood) are chemically identical to flower pollen. Second, the manufacturing process of this preparation consists in enzymatic hydrolysis of albumins up to amino acids. This, in Apitonus 64 % of amino acids are in free state, whereas in flower pollen only 20 %. Third, this preparation contains all essential amino acids, whereas flower pollen, especially monofloral, does not have a complete set. Fourth, Apitonus is lyophilized, easily dissolves in water and is completely absorbed in bee organism without any energy spending, pollen being absorbed only by 60–70 % due to exine grain hulks which makes the insect to spend additional energy to this process. Fifth, Apitonus is sterile, its application enables prophylaxy of many contagious diseases, whereas flower pollen is contaminated with various microorganisms, including entomopathogenic fungi which under stress situations become the cause of contagious diseases, particularly mycoses.  

Thus, the application of Apitonus biostimulant assists in increase of queen's egg laying which strengthens a bee colony. Besides, due to increased protective functions of a single bee organism and the colony as a whole Apitonus is expedient to be applied together with drug Decametoxin to treat and prevent such diseases as mycoses caused by Ascophaera apis, Aspergillus flavus, Asp.Niger, etc.
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