VIRUSES ASSOCIATED WITH VARROA INFESTATION IN POLISH APIARIES
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Abstract

Varroa destructor was discovered in Poland in 1980. In 1992 at IACR-Rothamsted the first bee samples from Poland, collected in May in two Warsaw apiaries, were investigated for honey bee viruses. In 1995-1996 adult dead bee samples were collected from May till September from apparently healthy colonies in nine apiaries placed in different parts of Poland. Acute bee paralysis virus (APV) was detected in 6 apiaries mostly in samples collected in the middle of summer and early autumn. APV was not detected in north-east and east Poland. In the first year of studies the colonies were treated with Apitol against varroa infestation. The drug was applied quite late - in the last part of sugar syrup feeding in the autumn. The following year APV was detected in the same apiaries as previously but in larger number of colonies. The results of investigations for black queen cell virus (BQCV) were similar in both years. Sacbrood virus (SBV) was detected only in the first year of studies. In the first years of varroa infestation in Poland many bees with wing-deformities were detected in apiaries. In the middle of 1990s such bees were very rarely observed; deformed wing virus (DWV) was not detected in a few samples which were examined for this virus presence. Since the end of 1990s malformed bees have again been often present in apiaries. Slow paralysis virus (SPV) and cloudy wing virus (CWV) have been not detected yet in Poland. The studies of viruses presence were performed by immunodiffusion tests
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Introduction

Varroa destructor was discovered in Poland in 1980. In 1992 at IACR-Rothamsted adult dead bee samples from Poland, collected on the turn of May and June in two Warsaw apiaries, were investigated for honey bee viruses by AGID test (agar gel immunodiffusion test).  The following seven honey bee viruses were detected: filamentous virus (FV), black queen cell virus (BQCV), bee virus Y (BVY), acute paralysis virus (APV), deformed wing virus (DWV), chronic paralysis virus (CPV) and sacbrood virus (SBV) (Topolska et al., 1995). 

Although a number of viruses were detected in different countries in dead adult bees from colonies infested by Varroa mite, however such viruses as FV, BQCV, BVY are only infective for adult bees by ingestion and would not therefore be expected to be transmitted by the feeding activities of Varroa destructor (Carreck et al., 2001). On the other hand, several studies suggested or proved the possibility of transmission of APV and DWV by this mite (Ball, 1988; Bowen-Walker et al., 1999; Nordström, 2000). Varroa mite can also act as an activator of unapparent virus infections (Ball and Bailey, 1997). 

The aim of the work was to investigate the distribution of APV in Polish apiaries and to access the impact that the delay of Varroa control had on the situation. Comparative studies with several other viruses were performed.

Material an methods

In 1995-1956 adult dead bee samples were collected from May until September from apparently healthy colonies in nine apiaries placed in different parts of Poland. Ten colonies in each apiary were sampled by placing the dead bee trap in front of each hive entrance. Bees were taken from traps once a month and kept until the examination at temperature of –18°C. In the middle of September of 1995 in all colonies Apitol® was used for Varroa control. It was applied during the last part of sugar syrup feeding. 

Bee samples were extracted by the method described by Ball and Allen (Ball and Allen, 1988) and tested by agar-gel immunodiffusion test (AGID) against anti-APV serum. They were also tested against SBV antiserum and BQCV antiserum.  During the author’s visit to IACR-Rothamsted few extracts were tested there against DWV, SPV, CWV and KBV antisera. The initial clearing pellets were scrutinized for the presence of Nosema apis.

The results and discussion

Totally 591 samples were tested: 312 collected in 1995 and 279 collected in 1996. All the colonies were apparently healthy; nonetheless due to the fact that Varroa destructor was a well-established parasite in Polish apiaries all the investigated colonies were infested with this mite. In the previous years they were regularly treated against varroosis and the level of mite infestation was low. No methods to investigate the level of infestation were used, however beekeepers did not observe any mites on bees and no mites on collected dead bees were found. Parasite Nosema apis was detected in 70% of investigated colonies in 1995 and in 96% of colonies in 1996. In 1996 we managed to collect samples from 7 of the 9 apiaries, which were investigated in 1995. The owner of apiary no II retired his bees from the studies for personal reasons, and colonies from apiary no I collapsed at the end of winter; the cause was honeydew honey, which was left in colonies for winter, and Nosema apis infestation. The results of the studies of APV presence in samples collected in 1995 have already been published (Topolska et al. 1995). In tab. 1. the results of the two-year studies are shown.

APV was detected in 21 of 90 investigated colonies, mainly in samples collected from July until September. The fact that virus presence was recorded mainly in samples originating from the second half of beekeeping season is consistent with observation recorded in Great Britain, before Varroa destructor appeared and where the virus caused only unapparent infections, and in Germany in colonies infested by mite. Increase of Varroa mite population during the beekeeping season additionally contributes to the level of virus infection at the end of summer and in the autumn. On the other hand, detection of virus by AGID test in such a significant number of investigated colonies was surprising. The test enables detection of virus in a colony only then, when the level of infection is large enough to cause the death of individual bees. If more sensitive methods had been used, e.g. Enzyme-Linked Immunosorbent Assay (ELISA), reverse transcriptase PCR (RT- PCR) APV would probably have been detected in many other colonies. At the end of the 80s, the virus turned to be the main cause of bee mortality in colonies infested with Varroa destructor in Germany, Russia and Yugoslavia (Ball and Allen, 1988; Ball, 1988), but the recent research, performed in Great Britain (the first case of varrosis noted in 1992) indicated rare presence of virus in samples (Carreck et al. 2001). On the other hand, slow paralysis virus (SPV) and probably cloudy wing virus (CWV) play the same role as APV does on the European continent. Similar observations have been noted in Scandinavian countries (Nordström, 2000). The suspected reason for this is significant virulence of APV. The virus multiplies more rapidly when injected directly to haemolymph of bees (at piercing of bee cuticle by mites) than when applied with food. This leads to a rapid death of infected bees and limits the spread of virus infection. What were the mechanisms, which enabled broad development of APV infection in Poland? We think that higher temperatures in Poland than in Great Britain contributed to longer lifespan of bees with a large amount of virus and consequently, lead to the development of the infection. It is known that APV multiplies better in temperature of 35°C than in temperature of 30°C, but in lower temperatures the infected bees live shorter and die with a smaller amounts of virus in their system. 

Analysing distribution of apiaries where APV was detected (fig. 1 a- c)), it is easy to observe that they were located in the central, north and south-western parts of the country. In scope of climate conditions, Poland is located in a transitional zone between marine climate of Western Europe and continental climate of Eastern Europe. This causes significant dissimilarities in climate conditions. The attached maps with marked isotherms (Fig. 1) show that in February (fig. 1a) the south-western part of Poland is the warmest and northern-eastern part Poland is the coldest. Similar situation occurs in September (fig. 1c). Due to this, the period of vegetation for south-western Poland equals to 220 days and is much longer than in north-eastern part of Poland, where it equal to 180 days. The period of brood rearing in a colony is similar to the period of vegetation. Longer period of brood rearing promotes an increase of mites population in a colony and indirectly, increases the level of APV infection. Although, the literature is lacking data on correlation of climatic conditions with increase of APV infection, presented maps show that in Poland this virus was detected in the areas where the period of warmer days occurrence is longer and summer temperatures are higher (fig. 1b). The fact of increased danger on part of APV infection in these regions seems to be proved by documented cases of death of bee colonies, improperly treated for varroosis, due to acute bee paralysis (Topolska et al, 2001). 

Figure 1. Maps of Poland with location of apiaries and with isotherms ( = apiary with APV detected, (= apiary with APV not detected
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a) February
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b) July
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c) September (1995 year)

 

The analysis of samples collected in 1996 in two apiaries indicated the presence of virus in a larger number of colonies than in the first year of the research. Varrosis control was performed in the late period of 1995 and definitely favoured increase of Varroa mites population in bee colonies. This in turn, could have provoked the increase of APV infection to the level detectable by means of AGID method or spread of infection among colonies, which is consistent with suggestions published in literature (Brenda, CIHEAM); Martin, 2001). Unfortunately, we were not able to state whether a similar situation had occurred in apiaries I, II and III because of lack of appropriate samples from these apiaries (in case of apiary IX, we did not receive any samples collected in August and in September 1996). Delay in application of anti-varroosis medicine did not have any influence upon occurrence of the other investigated viruses: SBV, BQCV and FV. SBV was detected in seven colonies (located in five apiaries) in samples collected in 1995, mainly in May. In samples collected in the second year of the research, SBV was not detected. The presence of BQCV infection was proved in samples including also spores of Nosema apis, mainly in May and June. In samples collected in the other months this virus was detected sporadically. In 1995, BQCV was detected in 43% of bee colonies. In the second year of the research, the results were very similar. Obtained results were consistent with expectations. The fact of APV virus transmission by Varroa destructor is commonly known and the model of correlation of virus infection increase with the increase of mites population was elaborated on (Martin, 2001). On the other hand, the presence of BQCV depends mainly on occurrence of Nosema apis infestation in bees and up to now, there is a lack of information about the influence of Varroa mite infestation upon frequency of occurrence of SBV. Detailed results relating to SBV, BQCV and FV will be the subject of a separate publication.

Examinations of a few samples for presence of SPV, CWV gave a negative result. Also these viruses were not detected during studies performed in 1992. Until now, in samples of bees originating from Poland, presence of KBV virus was not detected.

 

Samples collected in the years 1995-1996 were not investigated for presence of deformed wing virus (DWV). In 1992, in samples collected in two Warsaw apiaries, this virus was very common. It was detected in all examined samples from the apiary, in which during the preceding year a strong invasion of Varroa destructor occurred. Despite quite efficient treatment of varrosis in the autumn, in spring of 1992 large amounts of bees with deformed wings were observed. In the 80s and at the beginning of 90s, bees with deformed wings were commonly observed in Polish apiaries. In the middle of 90s, these bees were observed sporadically and DWV was not detected in samples, which were examined in this aspect at IACR-Rothamsted. As beekeepers report, currently bees with wing malformations are again quite a common phenomenon in Polish apiaries. We believe that this is indirectly associated with a drop in efficiency of methods of varrooa mite fighting.

Repetition of research in the nearest future, in order to state whether the situation has changed, would be interesting.
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Table 1. Colonies, in which acute paralysis virus (APV) was detected in different months of two year studies: X = APV detected, o = APV not detected, - = missing sample.
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