16th IFOAM Organic World Congress, Modena, Italy, June 16-20, 2008
Archived at http://orgprints.org/11653

Survey of acaricide residues in Italian organic and conventional beeswax

Costa, C.
, Lodesani, M.
, Serra G. 2, Colombo R. 2 & Sabatini A.G. 2
Key words: beeswax / organic / coumaphos / fluvalinate / acaricide

Abstract 

According to EU Regulation 1804/99, beekeepers converting to organic production methods must replace old combs, which contain residues of  lipophilic acaricides used to control infestation of Varroa destructor, with residue-free wax. This poses problems due to difficulty in obtaining organic wax, passage of residues from old wax to new residue-free foundations and the risk of contamination of foundations in the wax transforming firms. To monitor the residue levels of Italian beeswax, samples produced between 1990 and 2006 were analysed for residues of most commonly used acaricides. The samples analysed for the two most commonly used active ingredients, coumaphos and fluvalinate, were classified according to the production method (organic, conventional or converting) and according to the kind of wax (melted or foundation). For all the considered a.i. the average levels of residues in all kinds of samples (organic and conventional) grouped by year, decreased during the considered time period. Classification according to production method showed that organic beekeeping practices have definitely reduced levels of residues, although these persist in wax for a long time. Average levels of acaricide residues in organic melted cap beeswax were used by most Italian Control Bodies for fixing thresholds levels for use of wax in organic beekeeping (200ppb for coumaphos and 100ppb for fluvalinate).
Introduction

In the middle of the 90s, after several years of regular use of chemical treatments to save honey bees from the parasitic mite Varroa destructor Anderson & Trueman, samples of beeswax started being collected to evaluate the effects of these treatments in the beehive in terms of residues. At the turn of the century organic farming passed from being relegated to a niche market to providing an economically attractive alternative way of farming: in Italy organic hives increased by 40% between 2001 and 2002 (data from Ministry of Agricultural and Forestry Policies). Organic beekeeping is included in Reg.CE 1804/99, which requires, among other things, that hives should be treated against the Varroa mite only with substances of natural origin, such as thymol and organic acids. During conversion of their hives beekeepers must replace the old combs, which contain residues from treatments with lipophilic acaricides, with residue-free wax. This represents the initial obstacle faced by converting beekeepers: problems are due to difficulty in obtaining organic wax, passage of residues from old wax to new residue-free foundations and risk of contamination of foundations in the wax transforming firms. 

Materials and methods

The reported data is derived from specifically collected samples between 1990-1999 and from service analyses (for beekeepers, control bodies, associations, etc.) carried out by the CRA-API (ex Istituto Nazionale di Apicoltura)  UNI CEI EN ISO/IEC 17025 
certified laboratory from year 2000 to 2006. For each sample, information concerning the kind of production system (conventional, converting, organic) and the kind of wax (melted combs or foundation sheets) was obtained. The latter classification was carried out to monitor the problem of accumulation of residues in foundation sheets during transformation. This phenomenon occurs due to contamination in the melting chambers (where different lots of beeswax with different residue levels) are processed and due to the affinity between the fat-soluble molecules and wax (Bogdanov et al., 2005). 733 samples (356 organic, 275 conventional and 109 converting) were analysed for presence of at least one of the active ingredients (a.i.) of registered and unregistered acaricides most commonly used by Italian beekeepers: coumaphos, fluvalinate, chlorfenvinphos and cymiazole. Analyses were conducted with gascromatography connected to selective revealers (nitrogen-phosphorous for coumaphos and chlorphenvinfos; mass spectrometry for fluvalinate and cymiazole). Data is reported as means ( SE and results are interpreted in relation to time, production system, kind of wax.
Results

The pesticide with the highest levels of mean residues over time is coumaphos (Fig.1), confirming that formulated products containing this a.i. have been the most commonly used acaricides in Italy in the last 10-15 years. Fortunately residue levels have decreased progressively from the 1990-1997 samples (2490ppb(1153SE n=20) to the 2006 samples (125ppb(257SE n=99). 
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Figure 1: Residues of acaricides in samples of Italian beeswax from the 1990s to 2006 (pooled data from organic, conventional and converting samples).

Residues of clorfenvinphos were also detected in an increasing number of samples (from 0% in year 2000 to 22% in 2005), which, although low (67ppb(54SE in 2005, probably indicating a limited residuality in wax), in 2005 and 2006 were higher than average levels of fluvalinate. In comparisons between conventional and organic wax only coumaphos and fluvalinate were considered. Residues levels for both a.i. decrease passing from conventional to organic wax (–88% and –61% in organic compared to conventional, respectively), while the samples of converting wax have intermediate levels of residues (Fig.2-3). The percentage of positive samples in 2006 is still quite high for both coumaphos (75%) and fluvalinate (40%) but the proportion of  positive organic wax samples with residue levels higher than 200ppb for coumaphos and 100 ppb for fluvalinate were relatively low (5% and 6% respectively). 
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Figure 2 and Figure 3: Residues of coumaphos (left) and fluvalinate (right) in beeswax from different kinds of honey farms (conventional, converting and organic).

Comparisons according to the kind of wax showed that, in the case of fluvalinate,  residues levels in foundations were higher in both kinds of production method (Figg.4-5). For coumaphos, however, a different situation was observed: while foundations from conventional farming contained more than double the residues of conventional melted combs (Fig.5), in the samples from organic farming the mean levels of residues of the two kinds of wax were almost equal (Fig.4). 
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Figure 4 and Figure 5: Residues of coumaphos and fluvalinate  in organic (left) and conventional (right) melted wax (from caps) and foundation sheets.

Discussion

The decrease in residues of most acaricides over the years indicates the beekeepers’ tendency to shift to alternative products, although it must considered that most of the analyses carried out from the year 2000 concern wax belonging to beekeepers who were personally interested in knowing its residue levels (service analyses), and who therefore probably had a reasonable hope, due to the kind of management, that the wax would be almost residue free. However, the dramatic decrease of mean levels of coumaphos residues between 2000 and 2001 give a clear indication about beekeepers’ response to the EU Regulation on organic farming, which was also encouraged by the development of strains of resistant mites (Lodesani et al, 1995; Milani, 1999) and the discovery of the possibility of controlling mite populations in the beehive with more environment friendly products such as organic acids and thymol (Liebig, 1997; Chiesa, 1991), as well as the higher prices obtained by organic honey. 

The reason why residue levels in foundations are much higher than in melted wax is probably due to the origin of samples which are sent to the laboratory for analysis: conventional melted wax usually comes from keen individual producers who want to verify the quality of their wax, often with an idea to converting to organic production methods. Conventional foundations represent foundations found on the market, which come from transformation of multiple lots of wax, and are subject to accumulation and enrichment of residues; organic foundations on the other hand are more often a single beekeeper’s product, obtained from the transformation of especially selected cap wax, in certified wax processing firms. Most firms have approached the problem of accumulation of residues by spatial and /or temporal separation of the lots of beeswax according to residue levels.
Conclusions

These results show that organic beekeeping practices have definitely reduced levels of residues in beeswax although they persist at low levels for a long time.
On the basis of the data we here present, in the first years following application of Reg.CE 1804/99, some Italian Control Bodies adopted 200 ppb for coumaphos and 100 ppb for fluvalinate as threshold levels for declaring wax compatible for use in organic beekeeping. 
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