Laboratory of Apiculture and Social Insects

Report October 2008 to January 2010

University of Sussex



LASI personnel

Leader
Professor Francis W.L. Ratnieks

Research scientists

Dr Karin L Alton Norman L Carreck Dr Margaret J Couvillon
Dr Christoph Grater Dr Heikki Helantera Dr Martyn J Stenning
Dr. Jelle van Zweden

Postgraduate students
Tomer J Czaczkes Sam Jones Martin H Karcher
Pierre Nouvellet Fiona C Riddell

Junior Research Associates
Amanda Kuepfer
Heather Moore

Volunteer
Mike Kavanagh

Mission statement and goals

Research
1 To carry out basic and applied research on honey bees and social insects.
1 To be a world-leading research group and a key component in UK science infrastructure and
expertise.

Teaching
I To train the next generation of honey bee and social insect scientists.

Community
1 To extend practical knowledge, informed by high quality research, about honey bees and

social insects to beekeepers, industry and others.
1 To play an active role in the public communication of science.

Contacts

Professor Francis Ratnieks: f.ratnieks@sussex.ac.uk

Dr Karin Alton: karin.alton@sussex.ac.uk

Website: http://www.sussex.ac.uk/research/researchgroups/lasi/
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Facilities

The Laboratory of Apiculture and Social Insects is housed in the Old Ancillary Building of the
Department of Biology and Environmental Science within the Faculty of Life Sciences. This is a
particularly convenient location as it is adjacent to the main Biology and Environmental Science
building named after the evolutionary biologist John Maynard Smith. In spring 2008 a large area
(140m?) of the building was completely renovated to provide working space for 10 researchers. This
comprises four offices, a tropical ant room, and a large open plan laboratory, all in a self-contained
area.

et

Since the official opening of the Laboratory of Apiculture and Social Insects by Lord May of Oxford on
7th April 2009, much effort has been spent on establishing and consolidating the facilities of the
laboratory. Plans are underway for an adjoining area (60m?) to be renovated and added to the
laboratory which will provide a total working space for 15 researchers. Immediately outside the
laboratory is a garden and apiary, a workshop for making bee hives and research equipment, and a
storage shed for hive equipment. Within easy walking distance on the University campus are two
other apiaries, one with a storage shed. Other apiaries in the surrounding countryside are also being
set up, including one at Plumpton College and one at the Royal Botanic Gardens, Wakehurst Place.
The number of bee hives being kept depends on the needs of the research. In spring 2009, there
were fifty hives (forty-five standard hives and six observation hives) and this number is set to
increase.

The campus location of the University of Sussex, surrounded by the newly designated South Downs
National Park, provides an excellent habitat for the study of honey bees. It also enjoys one of the
sunniest climates in the UK, giving an extended season for conducting research. The University of
Sussex has particular strength in research in social-insect biology, with the largest concentration of
social-insect researchers in the UK, which is highly beneficial for LASI. Moreover, the LASI team
offers an unparalleled depth of knowledge and expertise in bee biology and beekeeping in the UK.

The projects in the Sussex Plan for honey bee health and well being are designed to provide
practical solutions for the bee keeping community, which will in turn be of significant benefit to
farmers and growers, as well as to biodiversity and the environment.
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Research 1 The Sussex Plan for honey bee health and well being

Project 1: Breeding disease-resistant hygienic honey bees and providing breeder queens to
beekeepers.

Background

Bees are susceptible to many pests and diseases, in particular bacterial brood diseases such as
American foulbrood (AFB) and European foulbrood (EFB), the fungal disease chalkbrood, and the
parasitic mite Varroa destructor (Varroa). These have traditionally been treated with a range of drugs
including antibiotics and acaricides, but increasing problems with resistance have been experienced,
leading to reduced efficacy. This has led to a search for chemical free alternatives (Carreck, 2009a).

So-cal | ed avbrkeghioreeynbieas temove dead or infected larvae and pupae from their cells,
reducing the spread of disease within a colony. Previous research in the USA has shown that
hygienic colonies may produce as much honey as other colonies, but are resistant to brood diseases
such as AFB, EFB and chalkbrood. Hygienic behaviour can also disrupt the breeding cycle of Varroa,
thereby slowing down mite population growth, so that beekeepers with hygienic hives will find it
easier to control Varroa.

Hygienic behaviour is a naturally occurring genetic trait, meaning that it can be selected for using
conventional bee breeding methods. Previous studies by Professor Ratnieks found that only about
10% of British hives are hygienic, so a more effective method of breeding for hygienic behaviour via
dntr ac ol ony hasehkea develomed (@érez-Sato et al, 2009). This involves keeping colonies
known to exhibit hygienic behaviour in observation hives to determine which individual workers are
the most hygienic. Molecular techniques are then used to determine the patriline (i.e. the identity of
the drone father of the worker). Daughter queens are then reared that have the same father as the
hygienic workers. In this way breeding for hygienic behaviour is more effective and rapid than
breeding on a colony basis.

Main aim
1 To selectively breed and then test under UK field conditions, a strain of hygienic honey bees,
and to then make this available to UK beekeepers.



Dr Karin Alton performing freeze-killed brood test, June 2009.

Progress

Thanks to donations from Mr Michael Chowen and Rowse Honey Ltd work on Project 1 commenced
in autumn 2008 with the appointment of Norman Carreck and Karin Alton. In October 2008 the
breeding work got underway when approximately 50 colonies of dark European honey bees Apis
mellifera mellifera were testedfor hy gi eni ¢ behavi our u stastnugingtliduid
nitrogen. This test is known to suffer from variability between colonies and according to the time of
year (Carreck, 2009b), so the test was repeated in November, and then on four occasions in the
spring and early summer of 2009. When averaged out, the results demonstrated that a number of
colonies showed an encouragingly consistent level of hygienic behaviour, removing 80 - 90 % of the
freeze killed brood cells.

These colonies were then used for the next stage of the project, identifying which of the individual
patrilines (groups of half sisters among the workers, corresponding to individual drone fathers) within
the colony actually show hygienic behaviour. Groups of newly emerged bees from the most hygienic
colonies were marked and introduced to observation hives. Two weeks later, when those bees were
of an age to perform hygienic behaviour, combs containing freeze killed brood were placed in the
observation hives. The patches of killed brood were then observed for 48 hours using a video
camera. Bees observed on the killed brood were recovered, and wing samples from them were then
sent to Dr Annette Jensen at the University of Copenhagen, for DNA analysis.



