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DETAILED SCHEDULE 
For Zoom Links: https://coloss.org/16th-coloss-econference-2020/ 
 
Monday, 12 October 2020 

Time          
(US CDT) 

Time             
(GMT+2) 

Session Specifics 

08:00 15:00 Introduction to the COLOSS eConference & Zoom & Protocols 

08:15 15:15 

Core Projects                                                                                               
Monitoring, BEEBOOK, B-RAP                                                                     

State-of-the-Art Presentations                                                                           
& Questions/Answers                                                                                             

09:00 16:00 Break 

09:15 16:15 

Task Forces                                                                                               
Varroa, Apitox, Nutrition                                                                          

State-of-the-Art Presentations                                                                                    
& Questions/Answers 

10:00 17:00 Break 

10:15 17:15 

Task Forces                                                                                              
Breeding, Small Hive Beetle, Velutina, Survivors, Viruses                                                                     

State-of-the-Art Presentations                                                                          
& Questions/Answers 

11:30 18:30 Final words for COLOSS eConference Day 1 

 
Tuesday, 13 October 2020 

Time          
(US CDT) 

Time             
(GMT+2) 

Session Name 

08:00 15:00 Introduction to the COLOSS eConference Day 2 & Zoom & protocols 

08:05 15:05 
Core Projects                                                                                               

Monitoring, BEEBOOK, B-RAP                                                                     
Update Presentations  

08:30 15:30 

Task Forces                                                                                              
Varroa, Apitox, Nutrition, Breeding, Small Hive Beetle,                                                                         

velutina, Survivors, Viruses                                                                     
Update Presentations                                                                                       
& Questions/Answers 

09:20 16:20 Break 

09:30 16:30 General Assembly 

10:00 17:00 Break (Switch Zoom platforms at the start of the break) 

10:30 17:30 Rapid Presentations Group 1  

11:00 18:00 Virtual Mixer 

11:25 18:25 Break 

11:35 18:35 Rapid Presentations Group 2  

https://coloss.org/16th-coloss-econference-2020/
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12:00 19:00 COLOSS eConference Closing Remarks 



16th COLOSS eConference • 12 & 13 October 2020 

16th COLOSS eConference 

 
 
TOPICS 
 

● International online meeting of COLOSS to provide an update on the network’s 
achievements and future directions, including online meetings for COLOSS Core 
Projects and Task Forces 

● Annual General Assembly Meeting  
● Opportunities to communicate with beekeepers via Facebook Live. 

 
WHEN 
 

12 October  Core Project & Task Force ‘State-of-the-Art’ presentations 

  

13 October  Core Project & Task Force ‘Update’ presentations 

 General Assembly Meeting 

 Rapid Presentations by conference participants 

 Virtual mixer 

 
WHERE  
 

Zoom – Links to specific sessions can be found at:  
https://coloss.org/16th-coloss-econference-2020/ 

 
Facebook Live – all events on 12 October can be viewed at: https://aub.ie/coloss 
 
Auburn University Panopto – web-links to view all Workshop 1 recordings and all 
submitted Rapid Presentations will be provided during the conference and will be 
available for viewing for 1 week only. 

  

https://coloss.org/16th-coloss-econference-2020/
https://aub.ie/coloss
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ORGANIZER CONTACTS 
 

Geoff Williams  
Auburn University 
+1 334 329 8202 
williams@auburn.edu 
 

Allyson Shabel  
Alabama Extension 
+1 256 612 6766 
ams0137@auburn.edu 
 

Jack Rowe 
Alabama Extension 
+1 251 589 5572 
wjr0001@auburn.edu 
 

       Maria Bouga 
Agricultural University of Athens 
mbouga@aua.gr 
 
 

Jan Maehl 
COLOSS 
jan.maehl@coloss.org  
 

 

 
 
REGISTRATION  
 

● Registration fee is 30 USD (~25 Euros equivalent), and can be paid at: 
https://aub.ie/colossconference 

 
 
RAPID PRESENTATIONS 
 

● All submitted Rapid Presentations must be accompanied by an abstracts. 
● Rapid Presentations should be less < 3 min long and include one status slide. 
● A submission should be submitted only once by the lead/presenting author. 
● Student submissions will compete for the prestigious COLOSS Student Award. 

 
 
TRAVEL & ACCOMMODATIONS 
 

This is a virtual event. Please enjoy from the comforts of your home or office. 
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Dear colleagues, 
 
On behalf of the organizing team, I would like to welcome you to the 1st COLOSS e-
conference, but our 16th conference overall. 
 
This is our first e-conference, reflecting our strategic decision how to keep on networking 
during the ongoing COVID-19 safety measures naturally limiting any physical travelling. 
It is apparent that any e-event just cannot replace physical meetings, especially the 
important trust-building and fruitful discussions during coffee breaks or in the evenings. 
However, I also see the opportunity to include COLOSS members, who would just not be 
able to make physical meetings. Moreover, including stakeholders at the open part will 
foster our dissemination.  
 
I am therefore delighted to announce that twice as many people have registered for this 
online event compared to our past annual physical meetings, thereby reflecting the 
acceptance of such kind of events and further fostering our global exchange.  
 
I would like to sincerely thank all the people who made this meeting possible. In particular, 
it would have been impossible without the exceptionally organized efforts of Geoffrey 
Williams, Allyson Shabel, and Jack Rowe from Auburn University and Alabama 
Extension. 
 
Appreciation is also addressed to all contributors for submitting their abstracts, which I 
hope will stimulate rewarding discussions. Please be so kind and consider in advanced 
potential future activities, in particular enhanced dissemination to stakeholders and joint 
fund raising. 
 
Financial support for this meeting is kindly granted by the Ricola Foundation Nature and 
Culture, Veto Pharma, the Eva Crane Trust, IBRA, Vita (Europe) and the Vinetum 
Foundation. 
 
I am looking forward to fruitful online discussions with all of you, and hope you will enjoy 
this e-conference. In particular, I am delighted to see many new faces from all over our 
COLOSS world! 
 
Yours sincerely, 

 
Peter Neumann, President, COLOSS Association 

 
 
  

A note from the president 
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Submitted Rapid Presentations 
 
Note: Some Rapid Presentations associated with these abstracts will be played ‘live’ 
during the COLOSS Conference. All Rapid Presentations will be available on Auburn 
Panopto for one week after the event. The web-link will be distributed during the 
conference. 
 
 

Authors  
(arranged by first name of first 
author; *indicates student) 

Abstract title 

Abdessamad Aglagane, El-Mustapha 
Laghzaoui, Bouchra Soulaimani, Omar 
Er-rguibi, Abdelaziz Abbad, El Hassan El 
Mouden & Mohamed Aourir 
 

Essential oils as effective substitutes to control 
Varroa destructor (Acari: Varroidae), an ectoparasitic 
mite of honeybees Apis mellifera (Hymenoptera: 
Apidae)  

Alessandra Giacomelli, Umberto Vesco, 
Massimiliano Gotti 
 

Results of the UNAAPI Italian national loss and 
management survey - First year 

Alexis Beaurepaire, Peter Neumann, 
Iliyana Demirova, Teodor Metodiev, 
Lina de Smet, Dirk de Graaf and the 
members of the B-GOOD consortium 
 

Giving Beekeeping Guidance by computational-
assisted Decision making  
 

*Anastasios Galanis, Solenn Patalano  
 

Evaluation of honeybee health using honey 
metagenomics  
 

*Beatrice T. Nganso, Kannan Mani, Yam 
Altman, Victoria Soroker 
 

Contribution of Varroa sensory organs localized on 
the forelegs and gnathosoma to host detection and 
reproduction 
  

*Birgit Gessler, Lina Sprau, Melanie 
Liebsch, Peter Rosenkranz, Martin 
Hasselmann  
 

Detecting molecular markers for Varroa Sensitive 
Hygiene (VSH) trait in honey bees  
 

Bjorn Lagerman BeeScanning detecting 300 000 varroa in 2020 using 
AI  
 

*Carolin Rein, Peter Rosenkranz  Brood damages during Lithium-Chloride treatment 
depend on the applied concentration  

*Dan Aurell 
 

Early Signs of Amitraz Resistance in Varroa destructor  

David Claeys Bouuaert, Mario Van 
Poucke, Lina De Smet, Dirk C. de Graaf, 
Luc Peelman 
 

B-GOOD: Development of a TaqMan assay for 
screening bees for genetic variants associated with 
Varroa-resistance  

*Elizabeth Frost, Damian Collins, 
Douglas Somerville 
 

Bloom progression is the preferred predictor of when 
to remove honey bee hives from almond orchards  
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Authors 
(arranged by first name of first 
author; *indicates student) 

Abstract title 

Ezette du Rand, Christian Stutzer, 
Hannelie Human, Christian W. W. Pirk, 
Susan W. Nicolson 
 

Antibiotic exposure impairs protein digestive 
efficiency in honeybees  

Fabio Sgolastra, Gioele Toselli,  Seek and you shall find: Does analytical methodology 
explain pesticide occurrences in honey bee-collected 
pollen? 
 

*Filippo Lazzari, Pier Paolo Danieli  The effect of different adjuvants for acaricide 
solutions on bee mortality in a controlled 
environment 
 

*Francesca Petrocchi Jasinski, Pier 
Paolo Danieli 

The role of importation dynamic and nutritive value 
of trapped pollen on the honey bee colonies: a 
preliminary investigation 
 

Grace P McCormack, Keith A Browne, 
Stephen Smith, Dora Henriques, 
Ferrari, Roberto, Gabriele Soland-
Reckeweg, Alice M Pinto 
 

Wild Honey Bee Study in Ireland  

Humberto Boncristiani, James D. Ellis, 
Tomas Bustamante, Jason Graham, 
Cameron Jack, Chase B. Kimmel, Ashley 
Mortensen, Daniel R. and Schmehl 
 

World Honey Bee Health: The Global Distribution of 
Western Honey Bee (Apis mellifera L.) Pests 
Pathogens 

Jutta Buschbom, Bogdan Szabo, 
Alexandra Casapu 

Well-beeing: open-source data collection and 
monitoring of geospatial data for beekeeping 
 

*Lina Sprau, Birgit Gessler, Melanie 
Liebsch, Peter Rosenkranz, Martin 
Hasselmann 
 

Artificial infestation method to validate Varroa 
Sensitive Hygiene (VSH) trait in honey bees  

Liydmyla Yazlovytska,Volodymyr 
Karavan, Diana Kachmaryk, Irina 
Panchuk 
 

Glutathione-S-Transferase Activity and Tbars Level in 
Apis mellifera L Under The Combined Effects of 
Temperature and Nutritional Stress  

Mang Xu, Richard van Hoof, Astrid 
Hamers, Ying Zhao, Yirong Guo, Toine 
Bovee and Jeroen Peters 
 

Development and application of Lateral Flow Devices 
for the detection of pesticides harmful to bees within 
the B-GOOD H2020 project  

*Manuel Treder, Peter Rosenkranz, 
Martin Hasselmann, Larissa Fellner, 
Laurent Schmalen, Marcus Mueller, Ute 
Ruttensperger 
 

Effects of chronic radiofrequency electromagnetic 
radiation (RF-EMF) on the behavior of honey bee 
colonies  
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Authors 
(arranged by first name of first 
author; *indicates student) 

Abstract title 

Mariia Fedoriak, Alina Zhuk, Oleksandr 
Shkrobanets, Kateryna Tymchuk, 
Galyna Moskalyk, Per Angelstam 

Ecological vs. social system drivers of sustainable 
beekeeping based on beekeeper’s expertise and 
COLOSS monitoring survey in Ukraine  

Marten Schoonman  Open source monitoring platform BEEP development 
in B-GOOD project  

Michel Sokolowski 
 

A new lab conditioning platform for bees  

Paul D'Alvise, Victoria Charlotte 
Seeburger, Luisa Sontheimer, Bettina 
Ziegelmann, Peter Rosenkranz, Martin 
Hasselmann 
 

The bacterium Morganella morganii - an 
underestimated pathogen of honey bees  

*Selina Bruckner and Geoffrey R. 
Williams 
 

Effects of neonicotinoids and Varroa destructor on 
honeybee food glands  

Simone Lioy, Daniela Laurino, Aulo 
Manino, Marco Porporato 

Life StopVespa, a pilot project for developing a 
comprehensive management strategy for the Asian 
yellow-legged hornet Vespa velutina  
 

Ulrike Marsky, Alain Viry, Yannis Mahe Varroa Mite Sensitivity Towards Amitraz In France  
 

*Victoria Seeburger, Paul D'Alvise, 
Basel Shaaban, Karsten Schweikert, 
Gertrud Lohaus, Annette Schroeder, 
Martin Hasselmann 
 

Production of the trisaccharide melezitose in 
honeydew by Hemiptera and its impact on the health 
and intestinal microbiota of honey bees  

Yuanzhen Liu, Han Wensu, Gao Jinglin, 
Su Songkun, Beaurepaire Alexis, Yanez 
Orlando, Neumann Peter 
 

Tracing the origin of small hive beetles infesting 
Eastern and Western honey bee colonies in China 
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NEW Rapid Presentations 
 

Authors 
(arranged by first name of first 
author; *indicates student) 

Abstract title 

Ivanna V. Kozii, Igor Medici de Mattos, 
Melanie Roulin, Sarah C. Wood, Colby 
D. Klein, Mike W. Zabrodski, Mohsen 
Sharafi, Jenna Thebeau, Dana Liebe, 
Jessica E. Debruyne, Larhonda 
Sobchishin, Igor Moshynskyy, Meghan 
O. Milbrath, Robyn McCallum, M. 
Marta Guarna, Patricia Wolf Veiga, Eric 
M. Gerbrandt, Elemir Simko 

Does blueberry pollen predispose honey bees to 
European foulbrood disease? 

Jenna Thebeau, Dana Liebe, Sarah 
Wood, Larhonda Sobchishin, Ivanna V. 
Kozii, Colby D. Klein, Igor Medici de 
Mattos, Michael W. Zabrodski, Melanie 
Roulin, Jessica E. DeBruyne, Igor 
Moshynskyy, Mohsen Sharafi, Meghan 
O. Milbrath, Robyn McCallum, M. 
Marta Guarna, Patricia Wolf Veiga, Eric 
M. Gerbrandt, Elemir Simko 

In vitro effects of fungicides on the susceptibility of 
Honeybee (Apis mellifera) larvae to European 
foulbrood 
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ABSTRACTS 
 

 
1. Essential Oils as Effective Substitutes to Control Varroa destructor (Acari: Varroidae), An 

Ectoparasitic Mite of Honeybees Apis mellifera (Hymenoptera: Apidae) 
 
Abdessamad Aglagane1, El-Mustapha Laghzaoui2, Bouchra Soulaimani2, Omar Er-rguibi2, Abdelaziz 
Abbad2, El Hassan El Mouden2, Mohamed Aourir1 

 

1Ibn Zohr University, 2Cadi Ayyad University 
 
The human's food security depends greatly on pollination of agricultural crops. The western honeybees 
(Apis mellifera L.) are one of the most important insect species that are appreciated for their contribution 
to this process of pollination. Unfortunately, Varroa destructor is a serious ectoparasitic mite of this 
valuable species and has caused severe losses of hives around the world. To control the infestation due 
to this parasite and reduce its damage, synthetic acaricides were used. However, their overuse resulted 
in the development of Varroa resistance and residues accumulation in honey bee products. This situation 
has forced researchers to look for more natural alternatives including essential oils. The main objective of 
the present study was to evaluate under laboratory conditions the acute toxicity of essential oils (EOs) 
extracted from, Mentha suaveolens L. subsp. timija (Briq.) Harley, Chenopodium ambrosioides L. and 
Laurus nobilis L., alone and in combinations against V. destructor and A. mellifera using the mixture design 
approach for the first time to our knowledge. The chemical composition of the oils under study was also 
determined. The GC/MS analysis indicated that the main chemical compounds of M. suaveolens subsp. 
timija EO were menthone (40%) and pulegone (19.22%), whereas C. ambrosioides EO is rich in Î±-
terpinene (34.08%), isoascaridol (13.6%), p-cymene (10.95%), thymol (10.26%), ascaridole (10.25%) and 
carvacrol (7.75%). As for L. nobilis EO, it was mainly composed with 1,8-cineol (37.5%) and linalool 
(14.09%). The obtained results have indicated that the three tested EOs displayed interesting toxic effects 
on V. destructor. The highest acaricidal potency was observed with M. suaveolens subsp. timija (LD50= 
3.36 µl/Lair, 95% confidence limits (CL) = 1.65-4.91µl/Lair). Regarding the results of the various 
combinations, the highest potency was observed with the ternary combiantion (LD50= 1.560 µl/Lair, 95% 
confidence limits (CL) = 0.863-2.560 µl/Lair), followed by the binary combination of M. suaveolens subsp. 
timija and C. Ambrosioides (LD50= 1.963 µl/Lair, 95% confidence limits (CL) = 0.918-3.193 µl/Lair). 
According to the combination index (CI) calculated by CompuSyn software, the combination of C. 
ambrosioides EO and M. suaveolens subsp. timija EO showed synergistic effect with CI value of 0.463. 
Interestingly, ternary blend proved to possess high synergistic effectiveness with CI index of 0.343. All 
combinations have shown favorable dose reduction with DRI indexes greater than one. Results of this 
study suggest that these EO combinations could present a promising solution to reduce the effective doses 
of EOs and constitute an alternative to the synthetic acaricides.  
 

 
2. Results of The UNAAPI Italian National Loss and Management Survey - First Year (2018/2019) 

 
Alessandra Giacomelli1, Umberto Vesco1, Massimiliano Gotti1 
 
1Italian National Union Beekeeper Association - UNAAPI 
 
The Italian National Union Beekeeper Association (UNAAPI) is concluding it's 2nd annual survey on honey 
bee colony management and losses in Italy. This survey is set out in 93 questions and has being adapted 
to the Italian beekeeping practices following the Bee Informed Partnership (BIP, beeinformed.org) one. 
The first annuity has monitored, from 1st April 2018 to 31st March 2019, 21,134 colonies located in 12 
Italian regions. During the active 2018 season (1st April-1st October 2018) an estimated 6.1% of the 
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observed managed colonies were lost in Italy whilst during the 2018/2019 wintering season (1st October 
2018 -31st March 2019) an estimated 13.5% colonies were lost. Beekeepers reported "Weak colonies in 
the autumn" (53.1%), "Queen failure" (46.9%) and "Varroa" (40.8%) as reasons for colony losses over the 
winter period. The principal causes of colony losses during the active season were reported as "Queen 
failure" (38.8%), "Varroa" (32.7%) and "Pesticide treatments" (14.3%). The apiaries reporting issues from 
pesticide treatments were close to corn, hazelnuts, sunflower, vineyards, fruits and horticultural 
plantations. Colonies lost due to starvation were detected by more than 10% of beekeepers (14.3% during 
wintering time, and 10.2% during the active season). The UNAAPI survey dedicates a special section to the 
honey bee nutrition with 26 questions investigating both supplemental nutrition and environmental 
deficiency. We found that 91.8% of the beekeepers provided supplemental nutrition to their colonies. 
79.6% fed to compensate for environmental deficiencies, 49% to organize wintering colonies, 38.8% to let 
the families be ready for restarting the spring season. Interestingly, 12.2% of the beekeepers fed their 
colonies 4-6 weeks in advance of recurring stressors in order to increase the fitness of their colonies. An 
investigation was carried out into the lack of pollen and nectar in the environment during the monitored 
year. A pollen deficiency was observed in August (65.3%), September (22.4%) and July (20.4%). Similarly, 
for the nectar flows: August had the greatest shortfall reported (67.3%), followed by July (34.7%) and 
September (22.4%). The survey has found that 12.4% of the Italian beekeepers involved used pollen traps 
to check the abundance and diversity of the environmental sources in the monitored year. Even if honey 
production is the aim of 98% of the beekeepers, 59.2% are producing nucs and interestingly 40.8% are 
also collecting pollen. Candy patties were used by 67,3% of the beekeepers, followed by homemade syrup 
(49%) and honeycombs (42,5%). According to 81.6% of the beekeepers the greatest benefit obtained from 
supplemental feeding is the prevention of colony losses and 36.7% of them are feeding to reduce colony 
stress. 
 

 
3. Giving Beekeeping Guidance by Computational-Assisted Decision Making 

 
Alexis Beaurepaire1, Peter Neumann1, Iliyana Demirova2, Teodor Metodiev2, Lina de Smet3, Dirk de Graaf3, 
The members of the B-GOOD consortium (*) 
 
1University of Bern, 2Pensoft Publishers, 3University of Ghent, (*)17 institutes from 13 European countries 
 
B-GOOD is a multidisciplinary project funded by the European Union's Horizon 2020 research and 
innovation programme. The aim of B-GOOD is to pave the way towards healthy and sustainable 
beekeeping within the European Union by following a collaborative and interdisciplinary approach. 
Merging data from within and around beehives as well as wider socioeconomic conditions, B-GOOD will 
develop and test innovative tools to perform risk assessments according to the Health Status Index. B-
GOOD has the overall goal to provide guidance for beekeepers and help them make better and more 
informed decisions. In this presentation, the overall objectives and organization of the project will be 
presented. 
 

 
4. Evaluation of Honeybee Health Using Honey Metagenomics 

 
Anastasios Galanis1, Solenn Patalano1 
 
1BSRC "Alexander Fleming" 
 
Honeybees are an intricate part of our economy and agriculture depends on them for the pollination of 
many crops. However, in recent years, many challenges have arisen, which have rendered beekeeping as 
a more strenuous task. One of the difficulties is the management of the Varroa mite as well as several 
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other pests. These pests not only directly affect colony health, but they also serve as vectors of additional 
pathogens, that can severely compromise honeybee survival and well-being.  
Currently, monitoring the presence of Varroa and other pests is largely done through targeted approaches 
that can identify only one of them at a time. While such approaches bring valuable information, they fail 
to capture the complexity of the interactions through which honeybee health emerges. To this end, we 
have applied honey metagenomic, a novel methodology that can holistically identify all potential 
pathogens species and evaluate honeybee colony health. We developed our own DNA extraction protocol 
and bioinformatic pipeline and analyse honey samples collected from our apiary at different time of the 
year. The results highlighted that our methodology can be successfully applied to evaluate honeybee 
colony health through the elucidation of the foraging behaviour and the detection and validation of 
several pathogens including Varroa. 
 

 
5. Contribution of Varroa Sensory Organs Localized on The Forelegs and Gnathosoma to Host 

Detection and Reproduction 
 
Beatrice T. Nganso1, Kannan Mani1, Yam Altman(1,2), Victoria Soroker1 
 
1The Volcani Center, 2Bar-Ilan University 
 
The invasive ecto-parasitic mite, Varroa destructor, is one of the greatest threats to colony losses of the 
main managed honey bee (Apis mellifera L.) pollinator almost worldwide. Chemical cues are known to 
play an important role in the host-seeking behavior of this obligate parasite. Although it is well established 
that these chemical signals are perceived by the main olfactory organ located on Varroa forelegs, little is 
known about the contribution of other chemosensory organs located on the gnathosoma (mouthparts) 
and perhaps other body parts of the mite in host chemosensing. By mechanically blocking the main 
olfactory organ on Varroa forelegs by varnishing with nail polish, we found that mites with blocked 
forelegs had a significantly lower ability to reach a host bee than those with varnished idiosoma and 
unvarnished control in a choice bioassay. Furthermore, fewer foreleg blocked mites were feeding on the 
nurse bees and their reproduction in the brood cells was significantly impaired. This inhibition of 
reproduction in blocked mites was reflected in altered expression levels of vitellogenin and vitellogenin 
receptor genes in foreleg-blocked mites relative to untreated mites. Taken together, our results clearly 
indicate the crucial role of the bee chemosensing by the foreleg sensory organ in the Varroa-honeybee 
interactions. 
 

 
6. Detecting Molecular Markers for Varroa Sensitive Hygiene (VSH) Trait in Honey Bees 

 
Birgit Gessler1, Lina Sprau1, Melanie Liebsch1, Peter Rosenkranz1, Martin Hasselmann1 
 
1University of Hohenheim 
 
The honey bee ectoparasite Varroa destructor is the main threat of honey bee colonies that lead to annual 
colony losses worldwide. Within the project SETBie in Baden-Wuerttemberg, south-west Germany, we 
aim to decipher molecular markers for varroa-sensitive hygiene trait (VSH). SETBie stands for "selection 
and establishment of Varroa destructor mite sensitive honey bee colonies with VSH." VSH is a trait, where 
honey bees target Varroa infested brood cells. In doing so, the female mites are aborted in their 
reproduction cycle which leads to a reduction of Varroa destructor mites within the bee colony. 
The SETBie project, funded within the European Innovation Partnership (EIP), combines expertise of 36 
beekeepers of Baden-Wuerttemberg that work together with several institutions like the University of 
Hohenheim, represented by the department of Livestock Populations Genomics, the Apicultural State 
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Institute, and the Quantitative Centre of Bioinformatics at the University Tuebingen. Between the years 
2019 to 2022 hundreds of colonies of the European subspecies A.m. carnica, A.m. mellifera, Buckfast and 
hybrids of Carnica and Mellifera will be tested for VSH. Therefore, queens of the different colonies are 
artificially inseminated with semen of preselected colonies. 2 months after insemination the bee colonies 
were infested with 150 mites and the reproduction rate in the pupae were investigated. The results of the 
mite infestations are presented by my colleague Lina Sprau, which I recommend to read in this 
conference. Within this project, we combine a sophisticated combination of colony phenotyping and high-
throughput sequence analysis. Populations genomics, transcriptomics and epigenetic variation analysis 
will reveal new insights for the marker selection of VSH-sensitive colonies by contrasting colonies with 
high and low VSH trait characteristic. Age standardized adult worker bees are sampled and being 
processed over the project time. We aim to detect and develop stable-inherited molecular markers that 
will be tested and evaluated for its suitability on a broader scale with the potential for the application in 
selection-programs. This project may further contribute to a more sustainable honey bee colony breeding. 
Supported by the European Agricultural Fund for Rural Development (EAFRD). 
 

 
7. Beescanning Detecting 300 000 Varroa in 2020 Using AI 

 
Bjorn Lagerman1 
 
1BeeScanning 
 
The BeeScanning app analyses images, taken with the smartphone’s camera. It is based on our findings 
that there is a correlation between the actual varroa infestation level, as measured by alcohol washing or 
other chemical treatments, and the varroa that is optically detectable. Please find more at 
https://beescanning.com "¨Diagnosing varroa is for free. Deformed wing virus, brood disorders, queen 
and colony strength will soon be offered as subscription. Images are taken on living bees on the comb. 
App forms basis for decision on treatment and selection in breeding programmes and for population 
modelling research in colonies. New features include brood diseases and bee behaviours, evolving 
technology using video and sound analysed by AI. In our database there are 100 000 + images and videos 
(increasing by 1000 images per day from users all over the world) and more than 25 000 manually 
annotated regions in 15 classes. Can be viewed http://tagger.beescanning.com Analysed images are 
stored and used for further training the AI. During the season 2020 users have detected 300 000 varroa 
in their images."¨"¨Varroa: Mean average precision: 83% Recall 67%, meaning it is accurate enough as a 
powerful tool. Metadata as time, geoposition, breed - is collected, aiming for monitoring events, 
nutritional status, health and to make prognoses. The Swarm is the sequel to BeeScanning, a research 
center for projects using Beescanning technology finding new paths using land in a sustainable way. The 
motto healthy bees in healthy landscapes. Please visit the swarm. One BeeScanning is funded by the 
European Innovation Program, the Swedish Board of Agriculture, The Swedish Agency of Innovations, via 
Kickstarter and 15 national and international awards. Bjoern Lagerman, founder BeeScanning Global AB. 
 
 

 
8. Brood damages during Lithium-Chloride treatment depend on the applied concentration 

 
Carolin Rein1, Peter Rosenkranz1 

 
 1University of Hohenheim 
 
Varroa destructor is in combination with virus infections still the crucial factor for high winter losses of 
honeybee colonies and economic damages in the beekeeping business. Until now, there is no veterinary 
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product available that fulfils all requirements for an optimal treatment of Varroosis as (i) high efficacy (ii) 
low side effects, (iii) easy to apply, (iv) no or low contamination of bee products and (v) low risk of resistant 
mites. Lithium chloride (LiCl), a new compound with varroacidal potential gives reason to hope that at 
least some of the above requirements could be fulfilled. Previous studies have shown that LiCl led to mite 
mortalities of 95% - 100% when applied to caged bees or in brood-less colonies (Ziegelmann et al., 2018). 
Due to its systemic mode of action LiCl can easily be applied through feeding of sugar syrup or paste. 
Furthermore, LiCl is a naturally occurring and widely distributed salt which is used in human medicine and 
evenis a natural component of honey.  Unfortunately, preliminary studies indicated that LiCl harms the 
development of the honeybee larvae and led to brood damages when fed in effective concentrations over 
longer time periods. In this study we therefore quantified the brood damages caused by LiCl when applied 
over the whole period of the larval feeding stages. According to the experience from our preliminary 
experiments we used three different concentrations of LiCl (control, 10mM, 17.5mM, 25mM with three 
repetitions each) which were applied ad libitum via a sugar paste in free-flying colonies. We used the 
brood assessment procedure described by Schur et al. (2003) to record the amount of living brood every 
other day. The results show that from day 9 onwards there were significant differences in the proportion 
of living brood between both, the 17.5 and 25mM treatment, compared to the control. At the time of the 
hatching of the bees, only 39% of the brood of the 25mM treatment survived, which was significantly less 
compared to the other treatments with hatching rates of 72% (17.5mM) and 79% (10mM). In the 
treatment with 10mM LiCl no significant side effects on larvae could be observed. Our results demonstrate 
that a long-term application of effective concentrations of lithium chloride - i.e. 25mM - 50mM - would 
cause severe brood damages. However, the threshold for brood damages lays between 10mM and 17,5 
mM, which is not far away from the effective concentrations. Therefore, we focus our current research 
activities on the development of smart applications of LiCl in order to prevent such damages. 
 
 

 
9. Early Signs of Amitraz Resistance in Varroa destructor 

 
Dan Aurell1 
 
1Auburn University 
 
Amitraz is widely used to control Varroa destructor mites in the US and Canada, and is still considered the 
most reliable miticide for beekeepers in this region. A loss of efficacy due to the development of resistance 
in Varroa mites could be highly detrimental to commercial beekeeping operations and their ability to 
provide pollination services. In 2019 the Bee Informed Partnership started monitoring for amitraz 
resistance. A discriminating dose assay was used to test the efficacy of Apivar against mites taken from 
the colonies of participating commercial beekeepers. Our data show a range of susceptibility to amitraz, 
which is consistent with the idea of resistance. This confirms findings recently published by Frank 
Rinkevich of the USDA. Further research is required to determine the extent and degree of resistance 
across the region.  
 

 
10. B-GOOD: Development of a TaqMan assay for screening bees for genetic variants associated 

with Varroa-resistance. 
 
David Claeys Bouuaert1, Mario Van Poucke1, Lina De Smet1, Dirk C. de Graaf1, Luc Peelman1 

 
1Ghent University 
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Across the western world, a multitude of factors heavily pressure honeybee health. One of these factors 
is the presence of the ectoparasitic mite Varroa destructor. Forming a novel transmission pathway for 
viruses and weakening pupa and adults by feeding on their fat body's, Varroa mites are strongly associated 
with colony winter losses. Over the last decades researchers found different traits linked with varroa 
resistance. One of these is Suppressed Mite Reproduction (SMR). This trait, of which the underlying 
mechanisms are not yet fully understood, describes the non-reproduction of varroa mites in drone brood. 
Recent research identified eight single-nucleotide variants (SNV) associated with SMR. Six being risk 
associated and two being protective variants. This knowledge of the causative genetics behind SMR allows 
to screen honeybee colonies based on genotypes rather than performing elaborative phenotypic 
protocols. As one of the tasks of the B-GOOD project a novel assay was developed to screen SMR 
genotypes across Europe. This TaqMan real-time qPCR assay is validated for both homozygotes and the 
heterozygote genotype for each of the eight variants mentioned. Unique in the B-GOOD project is the 
quantity and diversity of data gathered. Examples are traditional hive inspection sheets, fine scale sound 
measurements using accelerometers, information on the ecological context around each beehive, 
socioeconomic information, "¦ This information allows for artificial intelligence technologies to score 
beehives on the Health Status Index. Combining this overall health score with the genotypic information 
on SMR enables to research the intriguing hypotheses that the SMR genotype also reflects in a higher 
Health Status Index. Moreover, the data collection across Europe also allows to detect possible differences 
across ecotypes in Europe. 
 
 

 
11. Bloom Progression is The Preferred Predictor of When to Remove Honey Bee Hives from 

Almond Orchards 
 
Elizabeth Frost1, Damian Collins1, Douglas Somerville2 
 
1New South Wales Department of Primary Industries, 2Southern Cross University 
 
Almond pollination triggers the world's largest mass migration of managed pollinators to a single 
flowering crop (Somerville, 2007). The University of California, Davis, advises that honey bee hives should 
be removed from almond pollination when 90% of flowers of the latest blooming variety are at petal fall 
(Mussen, 2014), but this advice relies entirely on anecdotal evidence and, in Australia, it appears to be 
unduly conservative. Almond orchards containing apiaries of commercial hives were used to trap bee-
collected pollen (Somerville, 2011) at the hive level and to track bloom progression of three almond 
varieties (Nonpareil, Carmel and Price) using tagged branches. Bloom progression was correlated with 
bee-collected almond pollen. Tracking bloom progression is a more practical, and no less accurate, field 
measurement to ensure hives are removed at an appropriate time, to the mutual benefit of beekeeper 
and orchardist. 
 
 

 
12. Antibiotic Exposure Impairs Protein Digestive Efficiency in Honeybees 

 
Esther E. du Rand1, Christian Stutzer1, Hannelie Human1, Christian W. W. Pirk1, Susan W. Nicolson1  
 
1University of Pretoria 
 
Nutritional stress caused by habitat transformation and loss is one of several factors contributing to 
current declines in global bee populations. Honeybees meet all their nutritional needs with nectar and 
pollen collected from a diversity of floral resources. Pollen is the primary source of protein, and the main 
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consumers of pollen are nurse bees, young workers that digest the pollen and produce protein-rich jelly 
in their hypopharyngeal glands. This jelly is fed to the larvae and queen, but also to nest mates through 
trophallactic interactions, efficiently distributing the protein and other nutrients extracted from the pollen 
throughout the colony. A sufficient supply of protein and the ability to effectively digest and assimilate 
the protein is essential for colony survival, growth, productivity and health. Little is known of how 
efficiently honeybees digest protein. Moreover, antibiotics are routinely used as in-hive treatments for 
diseases and may interfere with microbial contributions to protein digestion. We have used caged, newly 
emerged workers of Apis mellifera scutellata, fed caseinate as protein source, to investigate the effects of 
protein intake and antibiotic treatment on digestive efficiency. The caged workers were fed 
protein:carbohydrate ratios of 1:120, 1:50 and 1:15, as well as pure sucrose for nine days. Half the cages 
received dietary antibiotics (oxytetracycline) at a concentration used by beekeepers. Antibiotic exposure 
did not affect survival or protein consumption. Protein digestive efficiency increased with increasing levels 
of protein in the diet, although a decrease would have contributed to maintaining nutrient balance. 
Importantly, we show that antibiotic exposure impaired protein digestive efficiency, with the negative 
affect becoming more pronounced when consuming low-protein diets. This may be particularly important 
when colonies are restricted to a single protein deficient source of pollen, such as when pollinating a 
monoculture of sunflowers, antibiotic exposure could exacerbate the negative effects of the low-protein 
diet. 
 

 
13. Seek and You Shall Find: Does Analytical Methodology Explain Pesticide Occurrences in Honey 

Bee-Collected Pollen? 
 
Fabio Sgolastra1, Gioele Toselli1 

  
1University of Bologna  

 
In agricultural and urban environments honey bees are potentially exposed to several toxic compounds, 
which can affect their survival and honey production. For this reason, several monitoring initiatives have 
been conducted to evaluate the field-realistic exposure of bees to pesticides after their release on the 
market. However, when we tried to compare the results of pesticide occurrences in bee matrices from 
different monitoring studies, we found a large variability among countries and years. Of course, pesticide 
detection depends on several factors, including the intensity of pesticide use surrounding the landscape 
where the apiaries are located, the time of the season when the samples are collected, and the weather 
conditions. However, we hypothesised that even the analytical methodologies and the sampling protocols 
used in the different monitoring studies (e.g. the detection limits, the number of screened pesticides and 
the number of analysed samples) can play a role in driving these results. By mean of a systematic literature 
review, we collected relevant information on pesticide contaminations on honey bee-collected pollen and 
analytical methodologies from 31 monitoring studies published between 2006 and 2019.  As expected, 
the total number of different active ingredients detected in the monitoring studies was statistically and 
positively related to the number of screened pesticides and analysed samples. We found that among the 
ca. 1000 different active ingredients currently present on the market only a small fraction (range from 11 
to 303) were usually screened in the monitoring studies. In addition, we found a negative relationship 
between the detection limits and the percentages of pesticide occurrence of many active ingredients. 
These sample demonstrations have strong implication for bee health. Indeed, the presence of many 
compounds in the pollen could have been overlooked in several monitoring studies and this is particularly 
relevant for the highly toxic compounds or for those that show synergistic interactions. By converting the 
potential undetected pesticide exposure (corresponding to the detection limits, LODs) with the pollen 
hazard quotient (PHQ) we found that in four highly toxic compounds (e.g. Clothianidin, Fipronil, 
Imidacloprid and Thiamethoxam), the LODs used in some monitoring studies exceeded the threshold 
doses (corresponding to PHQ>1000) that cause toxic effects on bees. In conclusion, our findings show that 
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the pesticide occurrences are associated with the analytical methodologies and the real pesticide 
exposure has likely been underestimated in some monitoring studies. For these reasons, we recommend 
that future monitoring studies should screen as many active ingredients as possible with the lowest 
detection limits to avoid "false negative" samples. 
 
 

 
14. The Effect of Different Adjuvants for Acaricide Solutions on Bee Mortality in A Controlled 

Environment 
 
Filippo Lazzari1, Pier Paolo Danieli1  
 
1University of Tuscia 
 
In this experiment, the impact on the death rate of bees of some substances, used as adjuvants for 
solutions with acaricides (i.e. oxalic acid or hop acid), such as propylene glycol, glycerol, and sucrose was 
assessed. The experiment was carried out in two sessions, one December 2019 and one in May 2020, in a 
controlled environment (laboratory, at 27 degrees and 70 % of moisture). In each session, workers of Apis 
mellifera ligustica Spin were taken from two different hives and placed inside cellular biology flasks. The 
bees were taken from the PLANT-B apiary of the University of Tuscia (Viterbo, Italy). After being taken, 
the bees were transported to the laboratory, and an estimation of the number of bees inside each flask 
has been made before the start of the experiments. Groups of three flasks received the same treatment: 
sugar solution 50:50 in water, or propylene glycol/water (50:50), or glycerol/water (50:50). Caged bees 
were treated by sprinkling the solutions (1.6 µl per bee). Feeding was provided by 1mL syringes filled with 
66,7% sucrose solution. From the start of treatment, every 2,3,4,5,6,7,12,18 hours for the first day, and 
then 24 hours, it has been made a check on the number of dead bees, and quantity of eaten nutrient 
solution. At the end of the experiment, which lasted 15 days, the bees were placed in a freezer for 24 
hours, then moved out from the flasks to be counted and examined. The data were statistically processed 
by ANOVA using a factorial design. The statistical analysis showed significant differences between the 
treatments both for the honey bees’ mortality and feeding solution consumption. In fact, already at 12 
hours after the treatment, propylene glycol treated bees exhibited a significant mortality rate(37%, p< 
0,000002), higher than that of glycerol (4%, p< 0.753797), and of the 50:50 water/sugar solution (3.5%). 
 
 

 
15. The Role of Importation Dynamic and Nutritive Value of Trapped Pollen on The Honey Bee 

Colonies: A Preliminary Investigation 
 

 Francesca Petrocchi Jasinski1, Pier Paolo Danieli1 
  
1University of Tuscia 
 
The imported pollen represents the only protein source that allows the larvae and young honey bees (Apis 
mellifera L.) (HB) effectively complete their development. Besides proteins, the chemically composition 
of pollen includes fats, carbohydrates, phenolics, vitamins and minerals and their concentration changes 
during the foraging season. To date, no exhaustive explanation has given about the role of all the pollen 
components on the health and life history of the HBs. However, under shortage of pollen, healthy and 
efficient adult bees are not obtained, and they will be less long lived compared to worker bees well fed. 
Given the recognized relevance of this feedstuff, in a study conducted in the experimental apiary of the 
University of Tuscia (Viterbo, Italy) from May to September 2019, we investigated the impact of the 
importation dynamic and quality of pollen with which the larvae are fed on the colony strength and on 
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hygienic behaviour. On four queenright hives, pollen trapping was carried out in double every 20 days and 
the pollen samples were characterised for the dry matter, crude protein, ash, ethereal extract, neutral 
detergent fibrous (NDF) and non-fibrous carbohydrates (NFC) contents. Hygienic behaviour tests were 
carried out in double by freezing 100 capped brood cells with liquid nitrogen at 20 days intervals. Freezing 
was done at the fifteenth day after the emergence of the workers that were supposedly fed by the pollen 
previously trapped. Strength colony evaluation were performed by the "sixths method". In total 12 pollen 
trappings, 10 hygienic tests and 6 colony strength evaluation were carried out. Even if it wasn't possible 
to classify any colony to be "hygienic" because none reached a rate of removal of frozen brood of at least 
95% in 48 hours, the ash content of the imported pollen influenced the rate of removal damaged brood 
after 48 h (r = -0.6510; p = 0.022). This relationship could show the importance of a balanced organic 
matter to minerals ratio in the imported pollen for this specific behavioural trait of HB colonies. Another 
interesting results that emerged from the study was that in one of the colonies the ash content of the 
pollen with which the larvae were fed positively influenced the colony strength (r = 0.9993; p = 0.023) and 
in another colony, was observed a positive correlation (r = 0.9989; p = 0.029) between the dynamic of the 
imported pollen (on dry matter basis) and the quantity of brood. These preliminary results, suggest the 
need to deepen the investigation with a multi-year trial including more than four queenright colonies 
highly homogenous as far as the genetics and the absence of pathogens that may had played role on the 
recorded differences between colonies. 
 

 
16. Wild Honey Bee Study in Ireland 

 
Grace P. McCormack1, Keith A. Browne1, Stephen Smith1, Dora Henriques2, Roberto Ferrari1, Gabriele 
Soland-Reckeweg3, Alice M. Pinto2 
 
1National University of Ireland Galway, 2Instituto Politecnico de Braganca, 3Apigenix 
 
The assumption that native Irish Apis mellifera mellifera were extinct in the wild was tested. In late 
2015/early 2016 a national media launch sought honeybee sightings from members of the public. The 
response was very good yielding >200 sightings by the end of 2016 of which 182 were honeybees. Seventy-
six colonies were monitored for over winter survival. Twenty-one colonies (27.63%) survived for 2-2.5 
years and 22 (28.95%) survived three or more years and this year 23 (17%) of remaining colonies are still 
active. All but three of the bees sampled were consistent with being pure A. m. mellifera via SNPs, 
microsatellites and mitochondrial DNA analyses. Most colonies lived in cavities in walls and buildings, e.g. 
roof spaces while the next most common habitat was tree cavities. An online reporting tool was developed 
in 2019 (https://pollinators.ie/record-pollinators/wild-honey-bee-study/) from which to date >300 
reports have been made by the public. While some of those are solitary bees and foraging honeybees 
most of them are honeybee nests and again the majority of those reported are from cavities in buildings. 
A new monitoring tool has now been developed to allow to custodians all over the country to monitor 
colonies and will be launched in September 2020. We are happy to have joined forces with honeybee 
watch to further our aims of conserving wild honeybees and to investigate their mechanisms of survival 
in the face of pressure (especially hybridisation/introgression and Varroa). 
 
 

 
17. World Honey Bee Health: The Global Distribution of Western Honey Bee (Apis mellifera L.) Pests 

Pathogens 
 

Humberto Boncristiani1, James D. Ellis1, Tomas Bustamante1, Jason Graham2, Cameron Jack1, Chase B. 
Kimmel3, Ashley Mortensen3, Daniel R4., Schmehl5 

 



16th COLOSS eConference • 12 & 13 October 2020 

 1University of Florida, 2Bishop Museum Honolulu, 3Florida Museum of Natural History, 4The New Zealand 
Institute for Plant and Food Research Limited, 5Bayer CropScience LP 
 
Several comprehensive reviews on the distribution of western honey bee (Apis mellifera L.) pests and 
pathogens have been published in Bee World. These reviews are reliable references on the worldwide 
health status of honey bees, and have been an indispensable resource to beekeepers, researchers, the 
industry and various government agencies. A lot has happened in the world of honey bee health since the 
last review published by Ellis and Munn in 2005. Here, we publish an update on the expanding 
distributions of important honey bee pests and pathogens.  We approached this update differently than 
those in the past. Most significantly, we developed a website (www.worldhoneybeehealth.com) where 
distribution maps and tables have been uploaded and can be modified in real-time as distributions change 
or more information is available. Furthermore, we have outlined a procedure that readers anyone can 
follow to suggest additional updates/modifications where needed.  It is our hope that this manuscript and 
the accompanying website will be making a significant contribution to the study of honey bee health 
globally. We especially hope that the website and the information contained therein will be a valuable 
tool to scientists, regulators, industry officials, beekeepers, and more as we all work together to try to 
improve the health of this invaluable bee species.  
 

 
18. Does Blueberry Pollen Predispose Honey Bees to European Foulbrood Disease?  

 
Ivanna V. Kozii1, Igor Medici de Mattos1, Melanie Roulin1, Sarah C. Wood1, Colby D. Klein1, Mike W. 
Zabrodski1, Mohsen Sharafi1, Jenna Thebeau1, Dana Liebe1, Jessica E. Debruyne1, Larhonda Sobchishin1, 
Igor Moshynskyy1, Meghan O. Milbrath2, Robyn McCallum3, M. Marta Guarna4, Patricia Wolf Veiga5, Eric 
M. Gerbrandt6, Elemir Simko1 
 
1University of Saskatchewan, 2Michigan State University, 3Atlantic Tech Transfer Team for Apiculture, 
4Agriculture and Agri-Food Canada, 5National Bee Diagnostic Centre, 6BC Blueberry Council 
 
European foulbrood (EFB) is an important bacterial disease of honey bees caused by Melissocouss 
plutonius, a bacterium that infects the larval midgut and outcompetes the larva for nutrients. The recent 
increased incidence of EFB in honey bee colonies involved in blueberry pollination has been attributed to 
lower acidity and protein content of blueberry pollen compared to polyfloral pollen. However, this 
association is putative and has not yet been tested. Our objective was to i). establish an invivo model for 
the study of EFB infection and ii). compare the effects of blueberry and polyfloral pollen on survival and 
weight et emergrence of bees inoculated with incremental doses of M. plutonius. We inoculated 5-day-
old larvae with 0, 5000 and 45,000 colony forming units (CFU) of M. plutonius. These larvae were raised 
within restricted, mesh-lined compartments inside an adapted hive containing either blueberry or 
polyfloral pollen (beebread). Capping rate at day 10 (survival) and weight at emergence were recorded. 
We successfully established an in vivo model for EFB research. M. plutonius decreased larval survival in a 
dose-responsive manner.  
 
 

 
19. In Vitro Effects of Fungicides on The Susceptibility of Honeybee (Apis mellifera) Larvae to 

European Foulbrood 
 

Jenna Thebeau1, Dana Liebe1, Sarah Wood1, Larhonda Sobchishin1, Ivanna V. Kozii1, Colby D. Klein1, Igor 
Medici de Mattos1, Michael W. Zabrodski1, Melanie Roulin1, Jessica E. DeBruyne1, Igor Moshynskyy1, 
Mohsen Sharafi1, Meghan O. Milbrath2, Robyn McCallum3, M. Marta Guarna4, Patricia Wolf Veiga5, Eric 
M. Gerbrandt6, Elemir Simko1 
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1University of Saskatchewan, 2Michigan State University, 3Perennia Food and Agriculture Inc., 4Agriculture 
and Agri-Food Canada, 5Grand Prairie Regional College, 6BC Blueberry Council 
 
Pesticide exposure has been implicated in the immunosuppression of honeybees (Apis mellifera) and 
suspected to increase susceptibility to European foulbrood (EFB). EFB, caused by the bacterium 
Melissococcus plutonius, produces increased mortality in honeybee larvae in colonies under 
environmental and nutritional stress, particularly in association with commercial blueberry pollination. 
The effects of exposure to formulated fungicide products commonly used in blueberry production on 
susceptibility of honeybee larvae to EFB during blueberry pollination is currently unknown. Using an in 
vitro larval infection model of EFB, we tested the effects of chronic larval exposure to field-relevant 
concentrations of the formulated blueberry fungicides Captan and Kenja on larval mortality from M. 
plutonius infection. Surprisingly, we found that chronic exposure to Captan or Kenja during development 
significantly  
 
 

 
20. Wellbeeing: Open-Source Data Collection and Monitoring of Geospatial Data for Beekeeping 

 
Jutta Buschbom(1,2), Bogdan Szabo1, Alexandra Casapu1 
 
1GIS Collective, 2Statistical Genetics 
 
Domesticated honey bee colonies, wild pollinators and biodiversity in general are under significant 
pressure, due to current agricultural practices and the loss of natural habitats.  We understand the need 
for transitions to sustainable management systems that protect and promote pollinators. Yet, often we 
find ourselves at a loss with regard to the next concrete step and mid-term suitable practical approaches 
in our private and professional spheres. In the highly connected, multifactorial systems that we interact 
with, we lack the empirical data to reliably evaluate causes and effects and, thus, impacts and priorities. 
Only sufficiently informative empirical data provide the foundation for the identification of safe corridors 
for management decisions and action. Wellbeeing is a versatile and open-source data collection and 
monitoring platform for geospatial data. It is designed to enable highly cooperative endeavors of fact-
finding and information-sharing at all scales, from individual beekeeping and regional cooperation 
networks to wide-ranging geospatial research and national and international reporting of essential 
indicators.  In this way, the platform enables the monitoring of positive advances and achievements 
towards honey bee health, hive survival and pollinator biodiversity.  As app easy to set-up and use, it 
encourages participation by busy professionals, digital non-natives and data science power-users. Its goal 
are modern visualizations of a wide range of integrated information that connect all stakeholders.  Data 
integration and reporting will be facilitated by the implementation of standards, ranging from the BeeXML 
standard, established biodiversity standards, to GIS standard formats for the exchange of geospatial 
datasets. The long-term development and up-to-date state of the app is assured by Wellbeeing design as 
a microservices architecture. Thus, individual modules, will always be able to efficiently take up new 
knowledge independent of origin, implement current concepts and use effective technologies. Such 
continuous and reliable development is especially of necessity and importance with regard to the security 
of data and identities. Wellbeeing's tenet is to provide the user with the control over their data and 
privacy. The platform is set to provide fine-grained user-access management, anonymization routines and 
different privacy levels for data publishing.  In the GIS Collective team, we are combining software 
craftmanship and professional expertise in test-driven design, biodiversity monitoring and conservation 
genomics with the motivation to contribute our skills to the realization of management systems for 
sustainability and conservation.  
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21. Artificial Infestation Method to Validate Varroa Sensitive Hygiene (VSH) Trait In Honey Bees  

 
Lina Sprau1, Birgit Gessler1, Melanie Liebsch1, Peter Rosenkranz1, Martin Hasselmann1 
 
1University of Hohenheim 
 
The honey bee ectoparasite Varroa destructor represe Artificial infestation method to validate Varroa 
Sensitive Hygiene (VSH) trait in honey bees. Nts the main cause of periodical colonies losses and is 
therefore still the greatest threat for global beekeeping worldwide. Therefore, the cooperation project 
"SETBie", supported by the European Innovation Partnership (EIP), was established to improve the 
selection and breeding of varroa-tolerant honey bee colonies in Baden-Wuerttemberg. The selection 
program focuses on a specific defence mechanism of the honeybee (Apis mellifera) towards mite infested 
brood cells, so called "Varroa Sensitive Hygiene" (VSH).  In the first year, 125 pre-selected colonies from 
different subspecies (A. m. buckfast, A. m. carnica and A. m. mellifera) provided by beekeeper were tested 
for their ability to detect and remove brood mites. The colonies revealing high removal rates were tested 
again using different evaluation methods and finally, about 40 % of the colonies confirmed promising high 
"VSH values". In the second year, about one third of 214 evaluated colonies showed promising VSH values. 
The most promising colonies were tested again by artificial infestation of female mites into individual 
brood cells. For this purpose, 30 freshly capped cells were infested with one phoretic varroa mite and 8 
days later analysed for presence and reproduction of the mites. Control cells were opened and closed 
without introducing a mite. As a preliminary result of the artificial infestation about half of the tested 
colonies exhibit removal rates higher than 75%. In the control cells most colonies removed less than 25% 
of the manipulated cells. These colonies will be used for further breeding activities, mostly using with 
single drone insemination (SDI). A further focus of our project is the analysis of molecular marker for this 
specific behaviour. Therefore, worker bees of certain age were sampled from "hygienic" as well as from 
"non-hygienic" colonies for further molecular genetic analysis using a complementary setup of high 
throughput sequence analyses of honeybee genomes, transcriptomes and methylomes. These analyses 
should help to detect VSH relevant and stable inherited molecular markers for a targeted selection of 
promising colonies. During this conference my colleague Birgit Gessler is going to present more about the 
genetic aspect of this project.  Supported by the European Agricultural Fund for Rural Development 
(EAFRD). 

 

 
22. Glutathione-S-Transferase Activity and Tbars Level in Apis mellifera L Under The Combined 

Effects of Temperature and Nutritional Stress  
 
Liudmyla Yazlovytska1, Volodymyr Karavan1, Diana Kachmaryk1, Irina Panchuk1 
 
1Yuriy Fedkovych Chernivtsi National University 
 
Complete nutrition is required for the development of strong colonies of Apis mellifera. Food deficiency 
or its improper composition may reduce the bees' resistance of to abiotic and biotic stress factors. A 
constant consumption of carbohydrates is especially important for increasing the strength of colonies. 
Another factor that negatively affects on the health of bees, causing the death of entire colonies, is strong 
fluctuations in the temperature of the environment. Reactive oxygen species (ROS) are formed as a 
byproduct of the normal metabolism of oxygen. During environmental stress (e.g., UV or heat exposure), 
ROS levels can increase dramatically. This may lead to lipid peroxidation (LPO). As a result, thiobarbituric 
acid reactive substances (TBARS) are formed. TBARS can be used as a marker for LPO and oxidative stress 
in general. Antioxidative enzymes protect the bee's organism against damage by ROS. In particular, 
glutathione-S-transferase (GST) catalyzes the conjugation of reduced glutathione to a large number of 
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xenobiotics and is temperature sensitive enzyme. The aim of our work was to evaluate the activity of 
glutathione-S-transferase and TBARS level in summer generation worker honey bees in laboratory 
conditions under the combined effects of low temperature and nutritional stress.  The experiment was 
perfomed on the apiary of the Chernivtsi National University. One-two-days-old bees were replaced from 
the frames to the cages (about 300 bees each) and kept during 3 days at +28°C on a diet with mixture of 
25% glucose + 25% fructose. After that, the insects were transferred for 5 days to diets with various 
carbohydrate components - 1 50% sucrose, 2 50% glucose, 3 50% fructose and 4 mixture of 25 % glucose + 
25 % fructose. Insects access to food were ad libitum. Next, half of the bees were exposed to low-
temperature (+ 9°C) stress for 16 hours. Biochemical parameters were determined in tissues of the 
abdomen and head of bees. It was shown that the fructose diet led to an increase and glucose diet led to 
a decrease of TBARS levels in tissues of the head compared to the another diets when the bees were kept 
at +28°C. GST activity in abdominal tissues on the glucose diet was higher compared with another diet. 
However, in glucose-fed bees kept at low temperatures observed a decrease of GST activity in the all 
tagmas compared to the bees, kept at +28 ° C. Sucrose- and fructose-fed bees kept at +9 ° C showed a 
significant increase in the level of TBARS in abdominal tissues compared to the bees, kept at optimal 
temperature. TBARS level in head tissues decreased but GST activity increased under similar conditions. 
Our data show that the combined effect of temperature and nutritional stress leads to tagma-specific 
increase in the level of TBARS and in the GST activity. This indicates an increase in the oxidative processes 
in bees. 
 

 
23. Development and Application of Lateral Flow Devices for The Detection of Pesticides Harmful 

to Bees within The B-GOOD H2020 Project 
 
Mang Xu1, Richard van Hoof1, Astrid Hamers1, Ying Zhao2, Yirong Guo2, Toine Bovee1, Jeroen Peters1 
 
1Wageningen Food Safety Research, 2Zhejiang University 
 
Neonicotinoid pesticides are suspected to have detrimental effects on the honeybee population. 
Therefore, the European Union put a ban on the outside use of several neonicotinoids. The traditional 
detection method for neonicotinoids is based on instrumental analysis (e.g. LC-MS/MS). These methods 
are usually bulky, expensive, time-consuming, and requiring lab equipment and extensive expertise. 
Lateral flow devices (LFDs) use paper-based immunoassays and are applied in various areas for Point of 
Need detection (e.g. pregnancy tests). They are cheap, rapid, robust and the results can be qualitative and 
semi-quantitative with visual or detector readouts. Within the B-GOOD project, we validated a dual 
channel LFD for the fast detection of neonicotinoids imidacloprid and acetamiprid at concentrations as 
low as 10 ppb. Moreover, the imidacloprid channel can also detect neonicotinoids clothianidin, 
nitenpyram and imidaclothiz, while the acetamiprid channel has a slight cross-reactivity with 
neonicotinoid thiacloprid. This allows the LFD to detect 6 neonics in total. Rapeseed and sunflower rely 
heavily on bees for pollination. Therefore, we spiked different parts of non-contaminated rapeseed and 
sunflower and tested them with the LFDs. Additionally, the LFD was applied to bees, pollen and honey. 
Our results have shown that these LFDs can sensitively recognize six out of eight neonicotinoids when 
applied to these matrices. This LFD has a high sensitivity and a broad detection spectrum while requiring 
minimum equipment and expertise, which shows its strong potential in on-site detection of 
neonicotinoids at the Point of Need. In addition to the neonicotinoids LFD, WFSR is developing LFDs 
targeting other bee harming pesticides, including fipronil, whose recent illegal use caused the death of 
thousands of honey bees in the Netherlands. The fipronil LFD prototype developed by WFSR shows 
promising preliminary results: it is capable of detecting both fipronil and its metabolite, fipronil sulfon, 
and the limit of detection reaches 5 ppb by naked eye. If desirable, the use of a handheld cube reader 
device can help to digitalize data, which may improve sensitivity. Next to fipronil, WFSR is also working on 
the development of avermectin, pyrethroid and chlorpyrifos LFDs. 
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24. Effects of Chronic Radiofrequency Electromagnetic Radiation (RF-EMF) on The Behavior of 

Honey Bee Colonies 
 
Manuel Treder1, Peter Rosenkranz1, Martin Hasselmann1, Larissa Fellner1, Laurent Schmalen2, Marcus 
Mueller2, Ute Ruttensperger3 
 
1University of Hohenheim, 1University of Hohenheim, 2Karlsruhe Institute of Technology, 3State 
Horticultural College & Research Institute Heidelberg 
 
The increasing use of wireless technologies and the urbanization are leading to higher emission rates of 
electromagnetic fields (EMF) in populated areas. This anthropogenic electromagnetic radiation is a form 
of environmental pollution and might represent a stressor with negative impact on bees or other flying 
insects. Especially in cities, a high exposure of electromagnetic frequencies e.g. in the range of 2,4 and 5,8 
GHz by using wireless technologies can be found. However, to date the effects of non-ionizing 
electromagnetic radiation on vitality, behavior and gene expression of insects are poorly understood. In 
our experiment we used honey bees as test organisms and ask how a chronical and simultaneous exposure 
to 2,4 and 5,8 GHz affects the brood development, longevity and homing ability. For that purpose, we 
used a high-quality radiation source which generates a consistent, definable and realistic electromagnetic 
radiation, made for this experiment by the Communications Engineering Lab (CEL) at the Karlsruhe 
Institute of Technology. Two groups (EMF, control) with 8 colonies each were analyzed under field 
conditions since July 2020. Our preliminary results show no significant effects of chronic radiofrequency 
electromagnetic radiation on the brood development, but indicate weak effects on the home finding 
success of foraging honey bees. To confirm our investigation further experiments are required and will be 
performed in 2021. 
 

 
25. Ecological vs. Social System Drivers of Sustainable Beekeeping Based on Beekeeper’s Expertise 

and COLOSS Monitoring Survey in Ukraine 
  
Mariia Fedoriak1, Alina Zhuk1, Oleksandr Shkrobanets1, Kateryna Tymchuk1, Galyna Moskalyk1, Per 
Angelstam2  
 
1Chernivtsi National University, 2Swedish University of Agricultural Sciences (SLU) 
 
Honey bees provide multiple ecosystem services. Comparisons of landscapes as coupled social-ecological 
systems (SES) can improve the understanding of the factors affecting honey bees ES and beekeeping SS. 
Stressing the need for SES analyses to encourage holistic systems thinking, we explore beekeepers' 
perceived factors affecting bees and beekeeping, test the hypothesis that honey bee colony losses are 
associated to agricultural land use intensity, and discuss the role of beekeeping for rural development. 
We used as a case study the steep gradient in SES in Ukraine's Chernivtsi region with three strata: (i) 
traditional villages, (ii) intermediate and (iii) intensive agriculture. The strata differ distinctly both at 
regional district level (ca. 1000 km2) and at the spatial scale of bee foraging corresponding to 5x5 km 
raster cells. In each stratum we analysed the social system using five open ended focus groups. Regarding 
the ecological system, we analysed the Ukrainian COLOSS monitoring survey data about winter loss rate 
of honey bee colonies, number of colonies per beekeeper, the average amount of supplemental feeding, 
and proportion of beekeepers treating against Varroa mite.  A total of 33 themes were extracted, of which 
73% concerned the social system at multiple levels of governance. The number of themes increased from 
the traditional stratum with higher winter colony losses to the intensive agriculture stratum with lower 
losses. There were no differences among the strata in the ecological variables. This does not support the 
hypothesis that the intensive agriculture affects honey bees negatively in this case study region. But rather 
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that SS factors can compensate. We conclude that social system factors dominate over ecological factors, 
and interact across scales. This requires systems analyses of honey bees and beekeeping. We see 
beekeeping as a social innovation enhancing stakeholders' navigation in social systems, thus supporting 
rural development in countries in transition like Ukraine. Tracing the themes identified calls for further 
system analyses of beekeeping at the international level.  
 

 
26. Open Source Monitoring Platform BEEP Development in B-GOOD Project 

 
Marten Schoonman1 
 
1BEEP foundation 
 
BEEP is based in The Netherlands and is a not-for-profit organisation building open source tools to assist 
beekeepers in keeping honeybee colonies healthy. The BEEP platform consists of a responsive web 
application and a digital hive monitoring system, the BEEP base. The BEEP app is a digital checklist app in 
which one can register inspections and access sensor data from the BEEP base or another (hive 
monitoring) device. Its main strength is the standardised data categorisation with 600 items which the 
beekeeper or bee researcher can select from to organise their data collection.  The BEEP base is placed 
under the hive. It measures the weight, temperature and sound of the bee colony. More sensors can be 
added and documentation is open source available. The custom PCB is designed to be as energy efficient 
as possible. It uses LoRa data connectivity. It can measure and send data every 15 minutes for over one 
year with 2 AAA batteries. BEEP foundation is partner of the B-GOOD project. The project title is Giving 
beekeeping guidance by computational-assisted decision making. The project is funded by the European 
Union's Horizon 2020 research and innovation program under grant agreement No 817622.  B-GOOD will 
pave the way towards healthy and sustainable beekeeping within the European Union by following a 
collaborative and interdisciplinary approach. Merging data from within and around beehives as well as 
wider socioeconomic conditions, B-GOOD will develop and test innovative tools to perform risk 
assessments according to the Health Status Index (HSI). B-GOOD has the overall goal to provide guidance 
for beekeepers and help them make better and more informed decisions. The BEEP foundation is a 
consortium partner and work package leader in the B-GOOD project. B-GOOD started mid 2019 under 
leadership of the Ghent University. BEEP works the 17 partners to incorporate the BEEP platform in the 
project and further expand and improve it over the duration of the project. BEEP's role in the project can 
be summarised as follows: Usage and expansion of the BEEP app including standardised checklists and 
protocols for research, deploy, use and test 400 BEEP bases, development of a bee health data portal, 
decision making model integration, technical support, contribution to project coordination. For more 
information: https://beep.nl/home-english, https://b-good-project.eu/ and marten@beep.nl  
 

 
27. A New Lab Conditioning Platform for Bees 

 
Michel Sokolowski1 
 
1Universite de Picardie - Jules Verne 
 
To study feeding or nectar foraging in bees, we need an experimental control of nectar availability and 
also a detailed measurement of the behavior of the bee gathering this resource. As in natural 
environments nectar is only available in small amounts and requires huge amount of work, it seems 
relevant to use experimental protocols reproducing these fundamental dimensions. However, the 
available technology and also its cost constitute a powerful obstacle to experimentation. To our eyes, no 
device with desirable functionalities has been used to date. Here, we present the latest developments of 
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our fully automatic lab conditioning platform for bees. A small cage is equipped with an artificial flower 
that can record the visits and dispense discrete amounts of syrup. To assess mortality, a camera covers 
the box and takes pictures or videos following a chosen schedule.  Our controlling software is able to drive 
10 chambers in parallel and gives mains results in real time. We also propose a data analysis software to 
extract from row data the main dependent variables most bee researchers would appreciate to get. To 
our knowledge our platform is one of the most advanced tools available to study insect pollinator 
behavior. We suspect our platform to be well fitted to study learning processes, feeding or pesticides 
effects in wild or domesticated bees. 
 

 
28. The Bacterium Morganella morganii - An Underestimated Pathogen of Honey Bees 

 
Paul D'Alvise1, Victoria Charlotte Seeburger1, Luisa Sontheimer1, Bettina Ziegelmann1, Peter Rosenkranz1, 
Martin Hasselmann1 
 
1University of Hohenheim 
 
Honey bee colony losses are often associated with elevated Varroa destructor infestation. V. destructor is 
known to transfer bee-pathogenic viruses, however also pathogenic bacteria can be transferred. We 
found honey bee colonies affected with severe dysentery and paralysis, both in winter and summer, which 
harbored an aberrant microbiota with M. morganii as the most abundant bacterium. The gut bacterium 
Morganella morganii (Enterobacteriaceae) is a notorious pathogen of humans and many other vertebrate 
and invertebrate species. Recently, it was shown that M. morganii can constitute a major fraction of the 
Varroa destructor gut microbiome. The genome of a M. morganii isolate from the diseased bees contains 
an extended array of insecticidal toxins similar to those known from other insect-pathogenic bacteria, 
such as the caterpillar-killing nematode symbiont Photorhabdus luminescens. Experimentally infected 
honey bees showed the same symptoms (swollen abdomen, twitching, slowed movements) as observed 
in the naturally infected bees, and suffered increased mortality (p≤0.001) both when the pathogen was 
applied by feeding and injection. M. morganii was detected in 28% of individual forager bees and in 42% 
of mites sampled from the local population. These findings suggest that M. morganii is a frequently 
occurring pathogen of honey bees, and may be an unrecognized contributing factor to V. destructor-
mediated mortality. The pathogenic effect of M. morganii may be exacerbated by synergistic interactions 
with other pathogens and parasites, such as Nosema ceranae. 
 

 
29. Effects Of Neonicotinoids and Varroa destructor on Honeybee Food Glands 

 
Selina Bruckner1, Geoffrey R. Williams1 
 
1Auburn University 
 
Nursing worker bees are an integral part of the honey bee colony. Their hypopharyngeal glands (HPGs) 
produce brood food for all honey bee types (queen, worker, drone) promoting colony growth and health. 
Neonicotinoid insecticides and the ectoparasitic mite Varroa destructor are known to independently 
cause lethal and sub-lethal effects in honey bees. In reality, honey bees are likely to be exposed to both 
stressors concurrently and yet, little is known about potential combined effects on honey bees. Using 
HPGs as a proxy for bee health, we performed a fully crossed experimental design to assess the effects of 
simultaneous neonicotinoid and V.destructor exposure. We obtained known age cohorts of worker honey 
bees from 24 colonies previously fed with pollen patties for 49 days. Half the colonies received patties 
that contained field-realistic concentrations of two neonicotinoids (4.5ppb thiamethoxam and 1.5ppb 
clothianidin), whereas the other half received patties without neonicotinoids. From each colony, workers 
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were artificially emerged and assessed for V.destructor parasitism. Then, they were allocated to 
laboratory cages according based on treatment group assignment: 1. No neonicotinoid / No V.destructor 
("control"), 2. No neonicotinoid / Yes V.destructor ("V.destructor only"), 3. Yes neonicotinoid / No 
V.destructor ("neonics only"), and 4. Yes neonicotinoid / Yes V.destructor ("neonics + V.destructor"). 
Caged workers were provided with sugar syrup and pollen patties for 10 days, the typical age of nursing, 
before being decapitated for HPG examination. Here we discuss the effects of neonicotinoid insecticides 
and V.destructor parasitism, alone and in combination, on HPG size. 
 

 
30. Life StopVespa, A Pilot Project for Developing A Comprehensive Management Strategy for The 

Asian Yellow-Legged Hornet Vespa velutina 
 
Simone Lioy1, Daniela Laurino1, Aulo Manino1, Marco Porporato1 

 
 1University of Turin 
 
Vespa velutina is an invasive alien species arrived in France in 2004 and detected for the first time in Italy 
in 2012. With its intensive predation activity, the species is able to cause serious impacts on honey bee 
colonies and native insects, besides to important economic issues. The LIFE STOPVESPA project 
(www.vespavelutina.eu), financed by the European Commission, operated in Italy from August 2015 to 
July 2019 to establish a comprehensive management strategy for limiting V. velutina spread and impacts. 
The developed activities allowed to establish procedures for a rapid detection and destruction of the 
colonies, expand the monitoring network, assess the impacts on beekeeping and the environment, involve 
and sensitize stakeholders, citizens and administrators, and develop an harmonic radar technology 
capable of tracking the flight of the hornets and locate the nests. The control strategy and the early 
warning and rapid response system that were established allowed to increase the number of nests 
destroyed within the month of September, thus before the dispersion of gynes. More than 2,000 nests 
were located and inactivated thanks to the activity of monitoring teams, destroyer teams and Civil 
Defence teams involved in the project. During the period of activity of the project, the spread rate of the 
species in Liguria decreased from about 20 to 3.2 km per year, and the colonised area, which in the period 
2013-2015 reached 930 km2, in the years 2016-2018 increased with an annual rate of only 110 km2. 
Thanks to the work and skills of the Department of Electronics and Telecommunications of the Polytechnic 
of Turin, two entomological harmonic radar prototypes were developed. They allowed to track the flight 
of hornets, equipped with passive transponders, in complex and hilly environments, and locate the 
position of their nests. Studies conducted in 2017 and 2018 on 6 experimental apiaries allowed to quantify 
the impacts of V. velutina on honey bee colonies; where no countermeasures were undertaken, an 
average loss of 18% of honey bees was assessed. Moreover, research activities on wild bees allowed to 
detect the taxa more susceptible to V. velutina predation. Such a predation is particularly serious as it is 
synergistic with other causes that are leading to a generalized decrease of pollinators. The experience 
acquired with the LIFE STOPVESPA project was fundamental for the preparation of the Italian National 
Action Plan against V. velutina. 
 

 
31. Varroa Mite Sensitivity Towards Amitraz in France 

  
Ulrike Marsky1, Alain Viry2, Yannis Mahe1 
 
1Véto-pharma, 2Laboratoire Départemental d'Analyses du Jura 
 
Several authorized treatments against varroa mites (Varroa destructor) in honeybee colonies (Apis 
mellifera) are registered and available in France. One of the most-used treatments since 1995 is Apivar® 
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(active ingredient: amitraz). As the presence of amitraz resistance in French varroa populations has been 
discussed several times in recent years, Véto-pharma (French pharmaceutical producer and MA holder of 
Apivar®) decided to initiate a research project in collaboration with the LDA 39 (French analytical 
laboratory, specialized and certified in Animal Health, including Bee Pathology), testing the sensitivity of 
varroa mite populations in France towards amitraz.  In May and June 2020, we first sampled adult female 
varroa mites from organic apiaries in which amitraz has not been used for a minimum of 5 years. These 
populations were exposed to different concentrations of amitraz in paraffin capsules (dissolved in hexane) 
to determine the LC90 (lethal concentration 90%) of amitraz in French varroa mites. In a second step, 
adult female mites from brood frames of ten different apiaries (from several French regions), were 
sampled for an amitraz sensitivity test in the laboratory in June and July 2020. Two to three colonies were 
sampled per apiary. Ideally, five replicates of ten varroa mites were exposed to the LC90 (amitraz) per 
sampled colony. Negative controls were used to determine the natural mortality rate of varroa mites in 
the laboratory. Just as in the preliminary assays in which the LC90 was defined, mites were exposed to 
the LC90 concentration of amitraz in the laboratory for one hour. After 24 hours, the final mortality rate 
resulting from amitraz exposure was evaluated. Enough mites for laboratory assays could be sampled in 
18 colonies. In one of these colonies, the natural mortality of mites in the negative control group was 
elevated (30%), resulting in removal of this colony from the dataset. The mean mortality of mites in 
negative controls from the remaining 17 colonies was < 4%. 15 out of 17 varroa populations with a 
mortality rate at LC90 between 75% and 100% were classified as sensitive. Only two populations with 
respective rates of 73% and 74% were classified with intermediate sensitivity. However, the 74% result is 
to be put into perspective due to the small number of varroas tested, especially for negative controls with 
only 6 varroas tested and for which a single dead varroa resulted in a correction on the sensitivity rate 
with exaggerated impact. The overall mortality rate for LC90 for susceptible populations was 92% (n-708), 
which is slightly higher than the expected 90%, supporting the LC90 estimate obtained in the preliminary 
trials. These first results indicate a continued high sensitivity of French mite populations towards amitraz. 
Future investigations will contribute further to an understanding of the current sensitivity of varroa mites 
towards amitraz and the resulting efficacy of amitraz treatments in the field. 
 

 
32. Production of The Trisaccharide Melezitose in Honeydew by Hemiptera and Its Impact on The 

Health and Intestinal Microbiota of Honey Bees 
 
Victoria Seeburger1, Paul D'Alvise1, Basel Shaaban2, Karsten Schweikert1, Gertrud Lohaus2, Annette 
Schroeder1, Martin Hasselmann1  
 
1Universitiy of Hohenheim, 2University of Wuppertal 
 
Cement honey is a major issue for beekeepers, representing a special kind of honeydew honey with high 
levels of the trisaccharide melezitose. Honeydew honey is the result of insects (Hemiptera) sucking 
phloem sap of trees and excreting the sugars in honeydew droplets. Subsequently honey bees take up the 
honeydew and process it into honeydew honey. Honey with high amount of melezitose crystallises and 
obstructs the combs, leading to an economical loss. Nevertheless, precise analyses of the conditions under 
which melezitose occurs have not been realised. Furthermore, it is not known which impacts the 
trisaccharide has on honey bee health. In order to determine influence factors for the emergence of 
melezitose, more than 600 honeydew droplets from defined species were collected under different 
environmental conditions and the sugar spectra were analysed by high performance anion exchange 
chromatography with pulsed amperometric detection. To obtain the impact of melezitose on honey bee 
health, additional feeding experiments with daily evaluation of food uptake and mortality have been 
realised. Additionally, comprehensive 16S rRNA Illumina sequencing of the gut microbial community has 
been performed. We found remarkable differences in the amount of melezitose between honeydew 
collected from different honeydew producer species and according to different environmental conditions. 
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Bees fed with melezitose showed increased food uptake and higher energy consumption than control 
groups. Furthermore, melezitose feeding caused disease symptoms such as swollen abdomen, abdomen 
tapping and difficulties with movements and a significantly higher mortality than in control groups. Gut 
microbiota analyses indicated a shift of the lactic acid bacteria in melezitose fed bees. Our study provides 
important information, under which conditions melezitose will be produced and therefore how the 
occurrence of cement honey can be avoided. Additionally, feeding experiments indicate the high effort 
that is required for the degradation process of the large-molecule melezitose. This effort might lead to a 
higher intake of food and a higher susceptibility to intestinal diseases. Finally, we present evidence that 
the gut microbiota is significantly involved in the digestion of melezitose.  
 

 
33. Tracing The Origin of Small Hive Beetles Infesting Eastern and Western Honey Bee Colonies in 

China  
 
Yuanzhen Liu(1,2), Han Wensu3, Gao Jinglin3, Su Songkun4, Beaurepaire Alexis(1,2), Yanez Orlando(1,2), 
Neumann Peter(1,2) 
 
1University of Bern, 2Swiss Bee Research Centre, 3Chinese Academy of Tropical Agricultural Science, 4Fujian 
Agriculture and Forestry University 
 
Small hive beetles (SHB, Aethina tumida Murray, Coleoptera: Nitidulidae) are parasites of social bee 
colonies endemic to sub-Saharan Africa and have become an invasive species. Even though the global 
spread of SHB seems inevitable, the origin of novel introductions and their impact on new host 
populations need to be investigated to foster mitigation. Here, we report SHBs from China and trace their 
origin using COI gene sequences. Since July 2018, beetle infestations of Eastern (Apis cerana) and Western 
(Apis mellifera) honeybee colonies with clinical symptoms were repeatedly reported from two Chinese 
provinces. These infestations apparently had a severe impact on A. cerana. Using genetics and clinical 
symptoms in the field, the beetles were confirmed to be A. tumida. The DNA sequences suggest an 
introduction from a yet unidentified African source similar to the Philippines, but very different to any 
other previously reported SHB haplotype. The establishment of SHB in China underlines the need to limit 
novel introductions from its native range. Given that Eastern honeybees and possibly other Apis spp. are 
susceptible to SHB infestations, this creates an urgent demand for adequate protective measures of 
endemic Asian honeybees. 
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