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Abstract

During the last years several chemicals have been used as acaricides to varroa control. Some substances used to fight varroa mites are lipophilic and give raise to a long-lasting contamination of beeswax. Present work has been carried out to evaluate the residue content in wax samples collected from about one hundred of organic and conventional beekeeping farms of Central and Southern Italy. 

Since wax contamination is strictly related to the amount and kind of the chemicals used, an investigation was carried out to evaluate the effect on beeswax of various treatments. Different amounts of perizin and asuntol were given in brood chamber of experimental apiaries, and the residue levels in super and comb wax was determined by means of a Florisil SPE clean-up and GC/ECD system. 

Introduction

During the last 20 years several chemicals have been used as acaricides to varroa control. Some substances used to fight varroa mites are lipophilic and give raise to a long-lasting contamination of beeswax (Lodesani et al, 1992; Wallner, 1999).  In a previous research carried out in Lazio Region (Persano Oddo et al., 2002) the incidence of wax contamination resulted rather high, and this represents a serious problem for beekeepers that intend to convert into organic beekeeping.

In the present work the collection and analysis of wax samples from organic and conventional beekeeping farms was extended to a wider area of Central and Southern Italy, to better evaluate the incidence of wax contamination.

Moreover, an investigation was carried out to quantify the effect on beeswax contamination of various acaricide treatments.

Materials and Methods

To evaluate the incidence of wax contamination in Central and Southern Italy, 116 wax samples were collected, mainly in Lazio and Campania regions, 66 from conventional apiaries (43 from cap wax and 23 from brood combs) and 50 from organic apiaries. In all the samples the following active ingredient were determined: coumaphos (CM), fluvalinate (FV), bromopropilate (BP), clorphenvinphos (CVP) and flumethrine (FM).

To quantify the effect of acaricide treatments on the contamination level of beeswax, 4 groups of 4 bee hives taken from an experimental organic apiary were treated in late autumn (end of november) with different amounts of two products containing coumaphos as active ingredient: Perizin (product allowed by the Health Ministry for treatment against varroa) and Asuntol (not allowed but frequently used by beekeepers, mixed to wheat flour). The test scheme was the following:

Test groups (4 hives each)
Product
Quantity of a.i. per hive

A
perizin (1 treatment)
32 mg

B
perizin (2 treatments)
64 mg*

C 
asuntol (1,25g+50g flour)
375 mg

D 
asuntol (2 g+50g flour)
600 mg*

* Quantity usually employed by beekeepers

The CM content of wax was determined in the 16 hives before treatments and 5 months later, during the following productive season (end of april). From each hive a sample was taken cutting pieces of wax from all the nest combs.

All the analyses were performed following a step procedure. Wax samples are pressed to eliminate honey if present, melted and filtered in a thermostatic oven at 75 °C by means of a conic funnel with a 5-6 cm hole closed with filter paper; 0,2 g of beeswax are dissolved with hexane in a heater block at 60 °C and then centrifuged three times at –10 °C at 5000 rpm for 15 minutes. The liquid extracts are purified on a 500 mg Florisil SPE column. Analysis is carried out on a GC/ECD system with a J&W DB-1 capillary column (Wallner, 1993). The limit of quantification (loq) is 0.05 mg/kg for CM, FV, BP, CVP, and 0.20 mg/kg for FM.

Results

Level of wax contamination

In the wax samples from organic apiaries, the total residue content was almost always under the 0,5 mg/kg limit, usually accepted in European countries for organic beekeeping. On the contrary, in samples from conventional apiaries much higher residue contents were found (Table 1). 

Table 1 - Total residue content in the wax samples analysed.

Total residue content (mg/kg)
wax samples

from organic hives

(capping and nest wax)
wax samples

from conventional hives



capping wax
nest wax

< loq
36.0%
3.0%
-

<0,50
60.0%
45.8%
8.7%

0,51-1,00
4.0%
27.9%
-

1,01-3,00
-
23.3%
43.5%

>3
-
-
47.8%

CM resulted the main contaminant (Table 2), both for frequency and quantities (about 1/3 of the nest comb samples contained more than 5 mg/kg!), but also CVP was found in many samples, sometimes at very high level (up to 7 mg/kg), showing that the employ of Supona, even if not allowed, is quite usual among beekeepers. FV was present in about 1/4 of the samples, both from conventional and organic apiaries, but almost always in low quantities, probably due to old treatments with Apistan/Klartan, whose long persistence was responsible for the occurrence of a wide mite-resistance (Wallner, 1999).

Table 2 - Frequency of the 5 acaricides in the wax samples analysed.

acaricide
presence in the samples 


conventional apiaries

(% on 66 samples)
organic apiaries

(% on 50 samples)

coumaphos
90,9
60.0

clorfenvinphos
51,5
10.0

fluvalinate
27,3
22.0

bromopropilate
3.0
2.0

flumethrine
0
0

Effect of acaricide treatments

Table 3 show the results of the test carried out to quantify the effect on wax contamination of different amounts of CM introduced in beehives through the acaricide treatments. 

Even the use of half-dose of perizin, equivalent to 32 mg CM per hive, lead to a substantial increase of the wax contamination, and the use of asuntol, illegally practiced by several beekeepers, results in a heavy pollution of the environment-hive that easily may spoil also the honey production. In fact, besides the possible passage from wax to honey, the wheat flour employed for distributing the product, can be spread directly into the honey by the bees.

Table 3 - Effect on wax contamination of acaricide treatments using different amounts of CM.

Test groups

(4 hives each)
CM content in brood combs (mg/kg) before treatments 

(average, min and max values)
CM introduced 

with treatments 

(mg per hive)
CM content in brood combs (mg/kg) 5 months after treatments

(average, min and max values)

A (perizin)
0,10 (<loq - 0.14)
32
1.61 (1.17 - 2.07)

B (perizin)
0,20 (<loq - 0.37)
64*
2,48 (1.41 - 4.61)

C (asuntol)
0,06 (<loq - 0.16)
375
5,08 (4.86 - 5.23)

D (asuntol)
0,18 (<loq - 0.45)
600*
8,22 (6.80 - 9.66)

* Quantity usually employed by beekeepers

Conclusions

The research carried out in two regions of Central and Southern Italy confirms, once again, that the use of acaricides for the past 20 years has lead to a generalised condition of pollution of the environment-hive. In beeswax from conventional hives, more than 90% samples from nest combs and 50% samples from cappings show quite a high residue contents.

Some very high residues levels can be explained by the illegal use of products not allowed, as asuntol and supona.  However, even the use of perizin at low dosage is easily detectable through the analysis of nest wax. 

The risk of spoiling honey image as a natural and healthy product, is real, and could seriously damage the entire beekeeping sector. Not only, but a possible decrease of beekeeping would affect agriculture and environment as well.

Organic beekeeping should be strongly encouraged in order to invert this trend. However, also in conversion from conventional to organic beekeeping, the difficulty of obtaining organic wax completely free from residues represents a problem. EC Regulation 1804/99 prescribes for the conversion to organic beekeeping the complete substitution of the nest wax with organic wax. If organic wax is not available, the use of wax from cappings is allowed, but the results of the investigation confirm what already pointed out in a previous research (Persano Oddo et al., 2002): that not always wax from cappings is suitable for organic beekeeping.
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