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Invasive Species Require Global 
Efforts: COLOSS Task Force Small 
Hive Beetle
Bram (A.C.M.) Cornelissen  and Peter Neumann 

Invasive species are of major concern 
globally because they affect human health 
and food security. To limit their spread 
and impact, locally and internationally 
concerted efforts are required. This holds 
true for invasive pests of pollinators, such 
as small hive beetles (Aethina tumida, 
Coleoptera: Nitidulidae), thus prompting 
the initiation of a COLOSS Task Force 
(TF) on this beetle.

The small hive beetle (SHB) naturally 
occurs in Africa south of the Sahara 
(Neumann & Elzen, 2004), where it 
is generally considered to be a minor 
problem for endemic honey bees. Since 
the SHB was introduced into the USA 
25 years ago, it has established itself as 
an invasive species. Although it was not 
noticed as a threat until 1998, the conse-
quences for apiculture have become much 
clearer since that time. The characteristic 
smell of collapsed colonies and the image 
of fermented honey flowing from honey 
houses, both due to SHB larval feeding 
behaviour, sticks to the memory of many 
(Figure 1). Since then, SHBs have spread 
to all continents, except Antarctica, and 
many islands globally (Figure 2). New 
introductions can trigger national eradi-
cation policies, which impact beekeepers 
economically and socially. Once estab-
lished, the SHB requires beekeepers to 
adapt, for instance by applying controls to 
hives or changing basic hygienic measures 
in/around honey houses and apiaries. The 
SHB impacts honey bee colonies through 
mass reproduction, with thousands of 
larvae often causing the full structural col-
lapse of the entire nest within two weeks. 
This can occur even in strong colonies. 
With the global spread, novel potential 
hosts, including species of other honey 
bees native to Asia, bumble bees, and 
stingless bees, have also been exposed to 
the SHB; but the consequences and pos-
sible impact of which are mostly unclear 
and require further attention. While SHBs 

might not be a priority for many bee-
keepers now, studies indicate that climate 
change could alter the impact of SHB 
distribution detrimentally (Cornelissen 
et al., 2019). Therefore, knowledge gaps 
abound and range from appropriate policy 
requirements, including monitoring and 
control, to many ecological conundrums. 
These gaps led to the development of the 
SHB TF.

We must go back to September 2014 for 
the origin of the SHB TF. What many 
in the bee research community feared 
became reality. First through rumours, but 
soon confirmed by the Italian National 
reference laboratory, SHBs were found in 
the community of Giao Tauro in Southern 
Italy (Mutinelli et al. 2014). Given that 
COLOSS was, at that time, more Euro-
centric, this event can be singled out 

as the leading cause for the birth of the 
SHB TF. COLOSS members and others 
gathered in Bologna in February 2015, 
at which time it was decided to initiate 
the TF. The first meeting was held in 
Ljubljana, Slovenia of the same year, with 
Peter Neumann at the helm. Thereafter, 
Bram Cornelissen assumed chairman 
responsibilities and at the second meet-
ing in Wageningen, established a TF 
agenda. The number of TF members grew 
exponentially and now includes about 75 
members from around the world. Our TF 
community is a bit atypical in the sense 
that about half of the members are active 
in areas where the SHB is present, while 
the others reside in areas where its arrival 
is anticipated. This requires the TF to 
operate globally, while many COLOSS 
groups are more European orientated so 
far. In 2018, we were the first COLOSS 
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a Figure 1. Small hive beetle, Aethina tumida, mass reproduction: hundreds and sometimes 
even thousands of larvae feed on honey, pollen, brood and dead adult bees. The bees 
leave the hives and often the entire nest is completely destroyed (Picture taken by 
Michael Duncan).
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TF to organise a meeting in the Americas 
at the University of Florida Honey Bee 
Research and Extension Laboratory in 
Gainesville Florida, USA.

The SHB TF aims to address knowledge 
gaps on several aspects of SHB research 
and has identified key areas on which 
to focus our joint research efforts. We 
aim to:

• improve diagnostic methods for early 
detection.

• improve and increase control options.
• understand our nemesis’ biology and 

ecology better.

Our first accomplishment was develop-
ing/publishing a manuscript in which 
we outlined the needs and require-
ments to deal with SHBs globally from 
a policy perspective. This joint venture, 
led by Marc Schäfer, was published in 
Biological Invasions in 2018 (Schäfer 
et al., 2019). Here, we make a case for a 
better preparedness of both the relevant 
authorities as well as beekeepers, but 
also highlight the lack of quality tools 
for SHB control and detection. The 
latter is reflected in a second paper by 

Cornelissen and Neumann (2018) in 
which we provide tips for professionals 
on how to screen colonies for SHBs. 
Although widely used to diagnose colo-
nies for the presence of SHBs, we argue 
that visual screening is inaccurate and 
not very cost-effective. Therefore, the 
search for better alternatives continues. 
Now, we concentrate our efforts on four 
tasks through which we attempt to opti-
mize SHB detection using PCR. Here, 
the first step is to identify which detec-
tion protocol works best. This will be 
determined using a ring test. Second, we 
are developing a manuscript that reflects 
the state-of-the-art on SHB control. We 
aim to include a range of methods and 
regions where they are applied. At the 
same time, we are looking for new ways 
to control SHBs. Bio-technical solutions 
are of particular interest. For instance, 
one can optimize traps and include 
soil treatments, such as inundation or 
heat treatment. Lastly, we lack infor-
mation on the actual impact of SHBs 
to beekeeping operations. Anecdotal 
information abounds; yet only with a 
dedicated strategy to obtain information 
directly from beekeepers can we gain 
insight into the true global impact of 

SHBs. Correspondingly, an international 
survey will be conducted to assess the 
global impact of SHBs. This will give us 
insight in the financial consequences of 
SHB, but also allow us to pinpoint future 
research needs.

Future plans include behavioural 
studies on SHBs, and, in particular, on 
mass reproduction. This behaviour has 
been observed and described in detail; 
yet the mechanisms triggering it are 
poorly understood. Also, we foresee 
an emerging knowledge gap growing 
as SHBs spread further globally. This 
mainly entails its imminent impact on 
other pollinator species. In particu-
lar, honey bee species in Asia may be 
vulnerable to SHBs (Liu et al., 2021). 
Moreover, species of stingless bees and 
bumble bees are potential hosts for 
SHBs (Neumann et al., 2016), but infor-
mation and research effort directed 
at these threats are scarce. The scien-
tific questions obviously remain, and 
demand is high for a dedicated task-
force. With the ever-ongoing spread of 
SHBs globally, the SHB TF will remain 
relevant for the decades to come.

a Figure 2. Global distribution and confirmed introductions of small hive beetles to July 2021. Please refer to Neumann and Elzen (2004), 
Neumann and Ellis (2008), Neumann et al. (2016), and Boncristiani et al. (2021) for further references. Endemic distribution range in 
sub-Saharan Africa (= dark grey areas) and introductions (= white circles with numbering in chronological order) are shown: (1) 1996, 
Charleston, South Carolina, USA, (2) 2000, Itay-Al-Baroud, Egypt, (3) 2001, Richmond, NSW, Australia, (4) 2002, Manitoba, Canada, (5) 
2004, Lisbon, Portugal, (6) 2005, Jamaica, (7) 2006, Alberta and Manitoba, Canada, (8) 2007, Coahuila, Mexico, (9) 2007, Kununurra, North 
Australia, (10) 2008, Perth Australia, (11) 2008, 2009, Quebec, Canada, (12) 2008, 2013 Ontario, Canada, (13) 2010, Pana’ewa, Big Island, 
Hawaii, (14) 2012, Cuba, (15) 2012, Naracoorte in Eastern South Australia; (16) 2013, El Salvador, (17) 2014, Nicaragua, (18) Sovereto, 
Calabria, Italy, (19) 2014, Renmark, Australia, (20) 2014, Lupon, Philippines, (21) 2015, Piracicaba, São Paulo State, Brazil (Toufailia, 2017), 
(22) 2016, Miryang-si, GN, Korea (Lee et al., 2017), (23) 2016, Mauritius Island (Muli et al., 2018), (24) 2016, Guanacoste, Costa-Rica 
(Ouessou Idrissou et al., 2019); (25) Guangdong & Hainan, China (Zhao et al., 2020; Liu et al., 2021); (26) Palmira, Columbia (Numa-
Vergel et al., 2021), (27) Petén Dept., Guatemala (García-Ochaet, 2020).
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