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1. Background and context 

The recent Scientific Opinion of the European Food Safety Authority (EFSA) “Survival, spread and 

establishment of the small hive beetle (Aethina tumida)” (EFSA 2015a) provided a review of the 

currently available knowledge on this exotic pest of bees, including also the measures adopted for its 

eradication/containment and control. We here try to summarise the EFSA opinion and two recent 

literature reviews (Cuthbertson et al. 2013, Neumann et al. 2016) to construct an advisory document 

that provides a comprehensive guidance for managing small hive beetle outbreaks.  

The small hive beetle is a free-living predator and scavenger of honey bees, native to sub-Saharan 

Africa. Aethina tumida has recently become an invasive species, and introductions have been recorded 

from America, Australia, Europe and Asia since 1996. The beetle and its larvae have been found to 

reproduce in association with honeybees, bumblebees and stingless bees (EFSA 2015b). The beetle is 

capable of multiplying rapidly in the presence of bee brood, pollen and comb honey. Adult specimens 

can fly several kilometers to invade other such places. In addition to natural spread, human mediated 

movement of bees and beekeeping equipment contributes directly to large-scale geographical further 

spread. While the small hive beetle is usually considered a minor pest in Africa, it can cause significant 

damage to social bee colonies in its new ranges (Cuthbertson et al. 2013, Neumann et al. 2016). 

Furthermore, once the beetle widespread, it is extremely difficult to eradicate (OIE 2017).  

The life cycle of A. tumida is characterised by distinct phases. The adult life stage occurs in the natural 

environment, within the hive and within the soil. Eggs and larvae are rarely found outside bee colonies 

due to the oviposition of female beetles. Once the larvae are ready to pupate they exit the hive as 

wandering larvae and the pupae stage is only found in the soil. The measures adopted to 

eradicate/contain the beetle infestation should be applied according to each phase of the life cycle. 

The currently available methods can interfere with the beetle life cycle at either the hive or the soil 

stage, by trapping adults in the hive and larvae when leaving it or by killing wandering larvae, pupae 

and young adults in the soil. Lures or systems for trapping A. tumida have not yet been perfected, and 

are not considered effective in controlling the beetle populations in the wider environment. 

Pupation occurs in the soil near the colonies. The majority of wandering larvae and pupae are found 

within 0.90–1.80 m of the hive (Pettis and Shimanuki 2000) if suitable soil is present, but distance may 

increase drastically (to 200 m or more) if there is no suitable soil around the hive (Stedman 2006). 

Beetle larvae, pupae and newly emerged adults are mostly found in the top 20 cm of the soil (Pettis 

and Shimanuki 2000, de Guzman et al. 2010). Digging and sieving soil around infested hives is the only 

method available to screen for small hive beetle pupae. These investigations could give information 
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concerning the state of development of the infestation in the apiary. However, soil examination is 

time-consuming and not always easy to do, notably depending on the size of the apiary and the type 

of the soil (EFSA 2015a).  

Within the framework of an eradication strategy, soil treatment appears to be a valuable tool for the 

small hive beetle eradication, following the complete destruction of an infested apiary. In addition, 

once a decision to change from eradication to management is made, this measure can also contribute 

to containing and controlling infestations in an area where the eradication is no longer the primary 

objective (EFSA 2015a). This document is not intended to be exhaustive but aims at synthesising a 

range of described soil treatments against small hive beetle infestation in accordance with the 

regulation for use of chemicals in the field.  

2. Regulation on animal health 

The infestation with the small hive beetle is an OIE listed disease of honey bees and a notifiable disease 

in the European Union under Council Directive 92/65/EEC. In view of the slow spread observed in 

recent years, A. tumida is still considered absent to the European Union, currently found only in the 

Calabria region in southern Italy as an exotic pest (Granato et al. 2017). Measures directed to prevent 

the introduction of the small hive beetle into the European Union are given in the Regulation (EU) No 

206/2010 laying down lists of Third countries, territories or parts thereof authorised for the 

introduction into the European Union of certain animals and fresh meat and the veterinary 

certification requirements, in particular Articles 7 and 13. Following the confirmation of the 

occurrences of the small hive beetle in Italy, the Commission Implementing Decision 2014/909/UE 

established certain protective measures. According to the epidemiological situation of the infestation 

with A. tumida in Italy, this decision has been amended twice in 2015, then in 2017 and lastly in 2019 

by Commission Implementing Decision (EU) 2019/469 (this decision shall apply until 21 April 2021). 

In the framework of the management of an outbreak of a notifiable disease, according to Section 3 of 

Regulation (EU) No 142/2011, the Competent Authority may authorise the disposal by burning or burial 

on site of bees and apiculture by-products. Necessary measures must be taken to ensure that the 

burning or burial neither endangers animal, human health nor the environment depending on national 

legislation.  

Four bee diseases have been already approved to be listed in Annex II of Regulation (EU) 2016/429 of 

European Parliament and of the Council “Animal Health Law”. This legislation should be considered in 

terms of pest and disease controls since the impact of transmissible animal diseases and the measures 
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necessary to control those diseases can be devastating for individual animals, animal populations, 

animal keepers and the economy. In addition, adverse interactive effects can be observed with regard 

to biodiversity, climate change and other environmental aspects. The Regulation (EU) 2016/429 should 

provide an overarching legal framework, laying down harmonised principles across the sector 

replacing the current Union legislation on animal health. This consists of a series of linked and 

interrelated basic acts that lay down rules on animal health applying to intra–Union trade, entry into 

the Union of animals and products, disease eradication, veterinary controls and notification of diseases 

in relation to different animal species. This should help also to create a more appropriate framework 

for the management of bee diseases.  

The procedure for listing of species and animal diseases and for the categorisation of the latter has 

been completed and a list of species and groups of species posing a considerable risk for the spread of 

those listed diseases has been provided by the Regulation (EU) 2018/1882 (Annex “Table referred to 

in Article 2”). There are five categories of listed diseases with different disease prevention and control 

rules applied. The infestation with the small hive beetle has been recognised as an EU listed disease 

for Apis spp. and Bombus spp. and assigned to category D and E. A disease in category D and E refers 

respectively to Article 9(1)(d) and Article 9(1)(e) of the Regulation (EU) 2016/429. 

3. Soil treatment  

The Scientific Opinion of the European Food Safety Authority “Survival, spread and establishment of 

the small hive beetle (Aethina tumida)” (EFSA 2015a) reviewed the knowledge on this exotic pest of 

bees, including the measures adopted for its eradication, containment and control. Similarly, the two 

recent reviews (Cuthbertson et al. 2013) and (Neumann et al. 2016) contain new information related 

to this topic. For further detailed information on the available treatments against A. tumida, we would 

refer readers to the above listed reviews. In this section, we will consider in detail only soil treatment 

against the beetle.  

If eradication is the primary control objective, for each new introduction of the beetle, the soil around 

infested colonies has to be treated, as the beetle might have reproduced at low levels without obvious 

damage to the colonies (Spiewok and Neumann 2006). In a small hive beetle-infested area where 

eradication is no longer the control objective, soil treatment should be recommended only when 

colony damage by the beetle larvae is observed. A review of treatments against A. tumida other than 

soil treatment is available (EFSA 2015a, Neumann et al. 2016). 
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3.1 Chemicals use 

3.1.1 Context on chemicals use 

 

Only treatments compliant with the Biocidal Products Regulation should be used in the Member 

States. This particular issue should be checked by the Competent Authorities, so that the treatment is 

applied according to the relevant EU and national rules and procedures.  

Soil treatment with pyrethroids is intended to kill all stages of the small hive beetle possibly present. 

Examples of typical approaches are set out below. Based on experience in the USA (Pettis and 

Shimanuki 2000), at least an area of 2 m radius around the hives should be treated to a depth of at 

least 20 cm. In Italy, a 1% solution of cypermethrin and tetramethrin was abundantly sprayed at high 

pressure (50 L/min) in order to drench the soil after soil ploughing (Granato et al. 2017) to ensure a 

higher probability of exposure of small hive beetle. In the USA, Gard Star® (40% EC permethrin) used 

at label rate of 0.05% (active ingredient) is used as soil drench, especially to treat the soil underneath 

colonies showing severe larval development, to prevent new emerging beetles entering nearby 

colonies. 

Soil drenching with permethrin has been shown to be highly effective against small hive beetle larvae 

(2 ml of 0.05% solution per 6.45 cm2, this means 0.31 ml/cm2; therefore, 7.8 liters for 2 m radius and 

0.2 m depth; and 19.5 liter for 0.5 m depth). Following administration of the solution, the soil should 

appear wet (Smith et al. 2008). As these pyrethroids are toxic to bees, beehives must not be sprayed 

(Hood 2011) and exposure of non-target species (e.g. wild bees) should be avoided. It is therefore 

recommended that soil treatment takes place after sunset, and other environmental considerations 

should be taken into account (for instance if colonies are located in a protected area such as natural 

park). 

3.1.2 The Biocidal Products Regulation  

 

Soil chemical treatments to protect bees notably against the small hive beetle fall under the scope of 

the Biocidal Products Regulation. Biocidal products are used to protect humans, animals, materials or 

articles against harmful organisms like pests or bacteria. They contain one or more active substances 

that can be a chemical (synthetic or natural) or a microorganism. Biocidal products can pose risks to 

humans, animals and the environment owing to their intrinsic properties and associated use patterns. 

Therefore, biocidal products should only be made available on the market and used provided proper 

authorisation has been given in accordance with the Biocidal Products Regulation (EU) No 528/2012.  
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The Biocidal Products Regulation is currently being implemented in the European Union. This applies 

directly to all European Member States, European Economic Area countries and Switzerland and 

concerns the placing on the market and use of biocidal products. This regulation aims at improving the 

functioning of the biocidal product market in the EU, while ensuring a high level of protection for 

humans and the environment. There are different biocidal product types (PT). The class PT 18 

corresponds to insecticides, acaricides and products used to control other arthropods. The process 

illustrating the placing on the market and the use of biocidal products in accordance with the Biocidal 

Products Regulation is detailed below and illustrated in Figure 1. 

A biocidal product can only be authorised if all the active substances that are included in its 

composition are present in the European Union list of approved active substances regularly updated 

by the Commission or in Annex I to that Regulation (the so-called “low risk” active substances). The 

work program undertaken to establish an exhaustive list of authorised active substances is ongoing 

and will end on 31 December 2024. The website of the European Chemicals Agency (ECHA) lists active 

substances approved at European level or under evaluation1. For example, permethrin is approved for 

biocidal products of class PT 8 (wood preservative) and of class PT 18 (insecticide). Deltamethrin is also 

approved for insecticide use (class PT 18). Alpha-cypermethrin is approved for biocidal of class PT 8 

and is currently being evaluated for class PT 18. In 2017, 41 active substances of class PT 18 have been 

approved. 

A biocidal product containing active substances under evaluation may be made available on the 

market and used according to national procedures. This period is referred to as the transitional period 

and is defined by Article 89 (2) of the Regulation (EU) No 528/2012. Only products containing existing 

active substances under evaluation for the specific type of use may be subject to this transitional 

period. During the transitional period, a Member State may continue to apply its current system or 

practice of making available on the market, or use of a given biocidal product. The practice or system 

applied among Member States may differ. 

In case the biocidal product contains new active substances not formally approved yet but with a 

recommendation for approval by the evaluating authority, it can be used for a period not exceeding 

three years according to the derogation “provisional authorisation” defined by Article 55 (2) of 

Regulation (EU) No 528/2012. As soon as active substances are included in the list of approved 

biocidal active substances, the biocidal product must be subject to a marketing authorisation 

                                                           

1 https://echa.europa.eu/en/information-on-chemicals/biocidal-active-substances  

https://echa.europa.eu/en/information-on-chemicals/biocidal-active-substances
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process. The marketing authorisation process can take up to three years after the date of approval of 

the last of the active substances to be approved in that biocidal product. The transitional period no 

longer applies once the biocidal product is authorised. For a biocidal product to be authorised, it must 

be demonstrated that the product is efficacious against the target organisms and safe for humans, 

animals and the environment. Authorised biocidal products can only be used according to their specific 

authorisation, any other use is illegal. The website of the European Chemicals Agency (ECHA) also lists 

biocidal products authorised at European level2. 

There are several types of authorisation procedures depending on the product and the number of 

countries where the product may be sold:  

- National authorisation and mutual recognition: if the product is placed only on a single market, 

authorisation from that country is sufficient. If a company wishes to place the product on the 

market in several countries with national authorisations, it applies for authorisations in those 

countries, and chooses one of them as the reference Member State. The reference Member 

State performs the assessment and proposes authorisation conditions to other Member States 

for agreement. At the end of the procedure, Member States have an agreement on the 

assessment and conditions of authorisation unless justified by national specificities. The 

authorisation granted by a Member State is applicable on its territory only.  

- Union authorisation: the Biocidal Products Regulation introduces a new alternative for 

companies that wish to apply for an EU-wide authorisation in one go. In this case, the 

authorisation is granted by the European Commission. 

- Simplified authorisation: for low risk products that meet certain criteria specified in Article 25 

of the Regulation, e.g. active substance(s) appear in Annex I of the Biocidal Products Regulation 

or the biocidal product does not contain any substances of concern (no need for personal 

protection equipment, etc…). This type of authorisation is granted by one Member State. 

However, once authorised, the product can be placed on the market in all Member States 

subject to a simple notification procedure.  

- Same biocidal product authorisation: there is the possibility to apply for an authorisation of a 

biocidal product (either at the national or EU level), which is identical to an already authorised 

biocidal product. 

                                                           

2 https://echa.europa.eu/information-on-chemicals/biocidal-products 

https://echa.europa.eu/information-on-chemicals/biocidal-products
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Having an authorised biocidal product depends on the willingness of companies to go through approval 

and marketing authorisation process for a specific use. This would roughly take a year. The overall cost 

for application for marketing authorisation is considerable. Another eventuality is that an organisation 

(e.g. beekeeper association) applies for authorisation. The producer of the biocidal product has to be 

informed and the organisation will have to support the cost of extension of the biocidal product use 

to the specific use. 

In case the application for authorisation of a biocidal product is rejected nor granted, the biocidal 

product is prohibited and off the market with effect for up to 180 days after the date of decision of 

the Competent Authority according to Article 89 (4) of Regulation (EU) No 528/2012. The use of 

existing stocks of the biocidal product may continue for up to 365 days after the date of the decision 

of the Competent Authority. 

If an active substance is not included in Annex I of Regulation (EU) No 528/2012, not under 

evaluation nor approved, and thus absent from the EU list of approved active substances, the biocidal 

products containing the active substance are prohibited and off the market. 

Where under exceptional circumstances those biocidal products are needed, the Biocidal Products 

Regulation provides for four types of derogations:  

 Two of them are defined by Article 55 of Regulation (EU) No 528/2012:  

- Derogation of 180 days: it is the permission to make a product available on the market or to 

use a biocidal product that does not fulfil the requirements in the Biocidal Products Regulation. 

The national Competent Authority may permit the limited and controlled use of a biocidal 

product for a period not exceeding 180 days. The national Competent Authority shall inform 

the Competent Authorities of the other member states, as well as the Commission of its 

actions, concerning their justification for derogation and the revocation of such action. The 

use may be extended for a period not exceeding 550 days upon request to the Commission.  

- Derogation “cultural heritage”: it concerns a biocidal product containing a non-approved 

active substance that is essential for the protection of cultural heritage. It is used for furniture, 

buildings or museum specimens of insects.  

 Article 56 of Regulation (EU) No 528/2012 mentions the derogation “R&D” that concerns 

experiments or tests for research and development purposes involving the use of an 

unauthorised biocidal product containing approved active substances or a non-approved 

active substance intended to be used in a biocidal product. 
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 The derogation “essential use” from Article 22 of Delegated Regulation No 1062/2014 

concerns the use of a non-approved active substance that a Member State considers as 

essential within 18 months of the date of decision of non-approval. 

Where no biocidal product containing pyrethroids is authorised in a given Member State to control the 

small hive beetle via soil treatment, the provisions in Article 55 of Regulation (EU) No 528/2012 or, 

where relevant, Article 56 of the Regulation, could apply especially for a short period of use and/or in 

case of emergency.  

It is necessary for a Member State wishing to set up protocols for soil chemical treatments to know 

the regulatory status of the relevant biocidal products in their countries. However, application of 

such biocidal product on the ground raises environmental questions about the toxicity of these 

products to non-target species (e.g. bees), as well as about contamination of the soil and 

groundwater compartment.  

There are particular cases where soil chemical treatments could not be applied: organic farms or 

apiaries located in a groundwater protection zone, a national park or inside a forest. 
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Figure 1: Diagram outlining the process of the Biocidal Products Regulation No 528/2012 on the placing on the market and use of biocidal products 
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3.2 Nematode use 

Entomopathogenic nematodes were tested and showed high efficacy, resulting in 76–100% mortality 

(Cabanillas and Elzen 2006, Ellis et al. 2010, Cuthbertson et al. 2013). The Department for Environment, 

Food and Rural Affairs (Defra) in England commissioned efficacy trials on the use of two commercially 

available entomopathogenic nematode species, Steinernema kraussei and Steinernema carpocapsae. 

Under controlled laboratory conditions, full mortality (100%) of pupating larvae in sand was achieved 

by applying both S. kraussei and S. carpocapsae at a rate of 10,000 Infective Juveniles/mL water. 

Reducing the dose rate for S. kraussei to 25%, the recommended rate did not have an impact on 

mortality but the same reduction to the dose rate for S. carpocapsae reduced its efficacy. An analysis 

of the timing of application suggested that the nematodes, particularly S. carpocapsae, were still able 

to infect and kill pupating larvae that had been in sand for three weeks (Cuthbertson et al. 2013, DEFRA 

2013).   

A further laboratory trial in 2018 demonstrated that S. kraussei was effective in controlling the small 

hive beetle in three different soil types that are representative of soil types found in the south of 

England. Temperatures below 10°C, however, were thought to inhibit the nematode’s efficacy. More 

tests on entomopathogenic nematodes in the field will provide a greater understanding of how 

nematodes may be used in a contingency response. There is an ongoing discussion at the EU level 

about the consideration of nematodes as biocidal active substances. 

3.3 Application of entomopathogenic fungi 

Entomopathogenic fungi could be an alternative (Ellis et al. 2004, Richards et al. 2005, Muerrle et al. 

2006, Leemon and McMahon 2009, Leemon 2012). Lundie (1940) first reported a potential 

unidentified fungal control agent when noticing high mortality of adult beetles during laboratory 

rearing. Similarly, Ellis et al. (2004) found a 32% small hive beetle pupae mortality rate after contact of 

post-feeding larvae with pupae killed by a pathogen(s). Five fungal species were identified in a complex 

isolated from the pathogen-killed pupae: two of these were Aspergillus niger van Tieghem 

(Eurotiaceae) and A. flavus Link: Grey (Eurotiaceae). Both species are cosmopolitan soil fungi that 

appear to infect A. tumida pupal stage when post-feeding larvae exit the host honey bee colony and 

burrow into the surrounding soil for pupation. Mortality of adult small hive beetles caused by an 

unidentified fungus was also observed during mass rearing of beetles (Mürrle and Neumann, 2004). A 

study by Leemon and McMahon (2009) demonstrated that various isolates of both Metarhizium and 

Beauveria had good efficacy against larvae and adult of A. tumida in laboratory assays. Generally, the 

Metarhizium isolates performed best against larvae while the Beauveria isolates performed best 
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against adult beetles. Three isolates of Metarhizium killed more than 70% of larvae by day 7, while two 

individual Beauveria isolates produced 99% and 100% mortality of adult beetles respectively 14 days 

after treatment. Muerrle et al. (2006) report promising results of the effects of several species of 

entomopathogenic fungi against A. tumida and recommended screening of further species to continue 

the development of an efficient mycoinsecticide.  

Entomopathogenic fungi application to the soil also falls within the scope of the Biocidal Products 

Regulation. 

3.4 Thermal treatment  

Heat or freezing treatments are physical treatments so they do not fall within the Biocidal Products 

Regulation. 

In early studies on the beetle, it was reported that no adults were hatching from the ground at 

temperatures below 10°C and that the survival rates of larva and pupa were very low, when water 

content of the soil was lower than 5% or higher than 25% (Somerville 2003). Further studies showed 

high mortalities at 35°C soil temperature and also calculated that below 10°C pupa of small hive beetle 

will be unable to develop further (Meikle and Patt 2011, Meikle and Diaz 2012, Meikle et al. 2012). 

Bernier and coll. (Bernier et al. 2014) calculated the minimum temperature for development to 10.2-

13.2°C, depending on the water content of the soil and showed that high water content is damaging 

for the pupation process. The OIE Terrestrial Animal Health Code indicates 50°C and -12°C or lower, 

each for 24 hours to kill all small hive beetle live stages (OIE 2017). 

Therefore, to avoid the use of chemicals in apiaries, alternative soil treatments, such as using heating 

or freezing systems or increasing the water content of the infested soil to a high level (> 25%), should 

be considered as potential options.  

Several methodologies for heating the soil surface exist:  

- Flaming of the soil surface or systems using hot air is commonly applied as weed control 

methods. However, when using flames or hot air, most of the heat is transported to the 

atmosphere and the heating-effect will not reach the larvae and pupae that are deeply buried 

in the soil. Therefore, the flaming technology and the use of hot air are not appropriate to use 

to kill deeply buried small hive beetle larvae and pupae.  
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- Electrically driven systems, using heating blankets or heating electrodes that are pierced into 

the soil, would directly heat the soil and such systems could be in place as long as they reached 

the temperatures required to kill all small hive beetle stages.  

- High-pressure steam has been used in strawberry fields in California for sterilisation of soil to 

control soil weeds, pathogens and pests. Temperatures above 50°C were maintained for 30 

minutes at a depth of 25 cm (Fennimore et al. 2014). However, there are many options for the 

use of steam, e.g. superheated steam, including methods to reach greater soil depth using 

heating lances, and as with the electrical systems approach, the treatment applications would 

need to be applied over a longer time period to reach temperature levels that kill all stages of 

small hive beetles.  

- Irrigation with hot water would combine high heat conduction from water to the soil and high 

specific heat content. This might be useful for a shallow application but the depth effect and 

the finally reached temperatures in the soil would relate to the area-specific mass of water. 

Using hot water, the larvae or pupae not only could be killed by heat but also the water content 

would be detrimental for survival and development of the small hive beetle.  

- All the above mentioned heating applications could possibly be combined with soil solarisation 

to increase their efficacy (Samtani et al. 2012). In the case of solarisation, the surface is covered 

with a black tarp and the soil is heated under the tarp by solar radiation. However, if only the 

energy of the sun is used, the heating process requires very long periods of sunshine and is 

therefore only applicable on free surfaces and in particular climates. Furthermore, one has to 

consider that if the resulting increases in temperature do not reach levels that kill A. tumida 

larvae or pupae, they might inadvertently even boost their development, which would be of 

course counter-productive and this must be strictly prevented. Solarisation seems therefore 

not to be an option for beetle control in the soil, as rapid temperature elevation and accurate 

monitoring is required when heating soil and as slightly higher temperatures will increase small 

hive beetle development.  

 

Only heating systems should be used that are able to reach 50°C and that are able to hold this level for 

24 hours, thereby fulfilling the OIE standards. 

 

To freeze the infested soil in situ, a cryogen, like liquid nitrogen, might be introduced into the soil via 

lances or drilled holes. Anyway, for physical reasons the cooling process might hinder itself, as ice and 
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the expansion of frozen water will seal the pores in the soil, thereby limiting the conduction of the 

cold. 

Heating or freezing approaches are not selective and could therefore have a strong environmental 

impact. However, after the application, the soil will likely recover quickly from the surrounding ground 

fauna and no chemical residues become concentrated. 

 

Alternatively to on field applications, another option is to remove the upper level (20-50 cm) of the 

affected soil and subject it to heat or freezing treatment or desiccation in appropriate facilities (if 

available) to kill all small hive beetle pupae. Nevertheless, this option could pose safety risk for the 

duration of the transport of the potentially infested soil to the treatment facility. To avoid this risk, 

Dietemann and Lerch (2015) proposed an on-site application of low temperature by means of freezer-

equipped trucks to treat beekeeping equipment following the occurrence of a small hive beetle 

outbreak. Alternatively, the soil around the hives could be removed and deep buried (1 to 2 meters 

depth) in the ground as done in Portugal (Murilhas 2004; Valerio da Silva 2014). 

 

All these non-chemical examples (excluding solarisation) are potentially new control avenues to be 

considered. They have not yet been analysed and no data are available so far, but these approaches 

would avoid environmental contamination (EFSA 2015a). Therefore, further research is needed to 

determine the optimum use of heating or freezing systems in order to control the beetle in the soil, 

including their energy-use efficiencies to determine the cost of such treatments.  

3.5 Other alternative treatments 

Alternative treatments, such as treating the ground with powdered limestone, have been found to be 

ineffective, while slaked lime produced inconsistent results (Buchholz et al. 2009). As rain would 

probably reduce the efficacy of the slaked lime treatment, more field experiments are needed to test 

its impact on all soil-dwelling life stages of the small hive beetle.  

Anaerobic soil disinfestation, which consists in using the by-products of anaerobic metabolism, 

obtained by covering organic matter with air-tight plastic, has been recently considered as an 

alternative to soil chemical sterilisation to control potato cyst nematode (Streminska et al. 2014). 

Similarly, in Portugal at the site of the suspected small hive beetle infested beehives, greenhouse 

plastic polyethylene films were used to cover the places where hives had been placed, and from where 

the soil was removed (Murilhas 2004; Valerio da Silva, 2014). However, anaerobic soil disinfestation 

has not yet been tested against small hive beetle or any other Coleoptera pest. As with solarisation it 
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has to be considered that if the increases in temperature do not reach levels that kill small hive beetle 

larvae or pupae, they might even boost their development. 

4. Procedures to use pesticides to control small hive beetle in the soil: the Italian 

experience  

In case of suspicion of small hive beetle infestation, the apiary is placed under Standstill Notice by the 

Competent Authority responsible for applying national pest and disease control measures in apiaries. 

Once the suspicion is confirmed by the national Competent Authority and/or the EU Reference 

Laboratory, the local Competent Authority can proceed with the killing of the colonies and the 

destruction of the apiary according to the specific control orders applied on the affected apiary. The 

Standstill is lifted after the destruction is carried out. 

No EU rule is available concerning the killing and destruction of bee colonies in relation to small hive 

beetle outbreak management. However, according to Section 3 of the Regulation (EU) No 142/2011, 

the Competent Authority may authorise the disposal by burning or burial on site of bees and apiculture 

by-products, as referred to Article 19(1)(f) of the Regulation (EU) No 1069/2009, provided that all 

necessary measures are taken to ensure that the burning or burial does not endanger animal or human 

health or the environment.  

As an example of the eradication policy for the small hive beetle, in Italy, the within apiary stamping-

out control policy is carried out according with a routine protocol based on closure of the hives in the 

evening, killing the honey bees (e.g. by using sulphur dioxide cylinder), and then burning the dead 

colonies on site. The protocol is applied and supervised by the Competent Authority. In Italy, the 

burning of the hives is carried out under the supervision of the firefighter brigade that guarantees from 

any residual fire and under the presence of the Municipal Police. 

The soil is rotated for a depth of at least 20 cm in a radius of at least 2 m around the beehives by means 

of an excavator. The disinfestation team of the Competent Authority carries out the soil treatment. 

The soil is abundantly drenched with a pyrethroid solution using a pump mounted on a truck to 

facilitate the approach to the apiary or using lighter alternatives such as small rotator machines or 

back-pack systems. This operation is carried out only once. 

In Italy, a 1% solution of a commercially available biocide containing two synthetic pyrethroids, 

cypermethrin and tetramethrin, ensuring both optimal persistence and very fast lethal capacity, is 
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applied. The disinfestation team of the Local Bee Health Unit was already using this biocide for other 

control purposes at time of the first detection of A. tumida (Mutinelli et al. 2014).  

The availability of other active ingredients and/or commercially available products classified as 

pesticides rather than biocides with more environment friendly characteristics is now under 

investigation. 

A commercially available broad-spectrum pyrethroid insecticide (with deltamethrin as the active 

ingredient), that can be used on a wide range of crops, that is effective on larvae of Coleopteran species 

and that is administered to the soil as a liquid solution (spray), could also be a possible candidate 

(Mutinelli and Maroni Ponti 2017). 

5. Conclusion  

Despite a spreading trend observed in recent years, the small hive beetle is still exotic to European 

Union, except Calabria region in southern Italy. In this document, the authors considered in detail only 

soil treatment against the small hive beetle, a key treatment in the small hive beetle control arsenal. 

If eradication is an objective in case of introduction, the soil around infested colonies has to be treated, 

as the small hive beetle might have reproduced in low levels without obvious damage to the colonies. 

In Italy, for the small hive beetle outbreak response, pyrethroids are used as an integral part of the 

response to treat soil infestations. Soil treatments fall within the Biocidal Products Regulation. It is 

necessary for Member States wishing to set up protocols for soil chemical treatments to know the 

regulatory status of the biocidal products in their countries. However, application of biocidal products 

to the soil raises environmental questions about the toxicity of these products to non-target species 

and contamination of the soil and groundwater compartment. There is an ongoing discussion at the 

EU level about the consideration of nematodes as biocidal active substances. 

Heat or freezing treatments are physical treatments so they do not fall within the Biocidal Products 

Regulation. These non-chemical examples are potentially new control avenues to be considered 

against small hive beetle spread. They have not yet been evaluated and no data are available so far for 

small hive beetle control, but these approaches would avoid environmental contamination. Therefore, 

further research is needed to determine their applicability and optimum use of heating or freezing 

systems in order to control small hive beetle in the soil, including their energy-use efficiencies to 

determine the cost of such treatments.  
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