Greetings

Mr. Gilles RATIA
President of the APIMONDIA Federation

In the long line of Apimondia Congresses (over a century of rich exchanges), Daejeon will be remembered as a
great event, the one that answered the scientific and beekeeping world’s expectations of a strong International
Federation.

This book brings you a rich, pertinent and politically committed scientific programme, the fruit of a heavy
workload undertaken by the seven Apimondia Scientific Commissions and the team of South-Korean organizers.
This year, there are over 700 lectures — plenary sessions, symposia and round tables — without forgetting an
important number of posters, these will give this Congress scope and interest.

In fact, all the main beekeeping problems and solutions will be treated during the Daejeon Congress. The material
presented in this book reflects the scientific and technical groundwork of the beekeeping world, as well as pointing
to the main directions that we need to take to ensure the survival of bees and the excellence of hive products.

Take your time to read it carefully in order to choose your own scientific and technical program for the Congress
and please don't forget that the full papers will be downloadable, by the end of this year, through the official
website www.apimondia.org

Enjoy your visit in Daejeon and thank you for your participation.

Gilles RATIA
President of Apimondia and International Beekeeping Consultant


http://www.apimondia.org/

Greetings

Mr. Kyoonhwan CHO

President of the Local Organizing Committee

Honorable delegates of APIMONDIA member countries,

Itis a great pleasure to welcome you all to the 2015 APIMONDIA International Apicultural Congress in Daejeon.
Beekeeping has continued to evolve and mature together with human history.

In particular, honeybees not only play a critical role as an important pollinator for the circulation of the global
eco-system, but also are increasingly utilized in diverse industries worldwide. Eventually, honeybees are
becoming increasingly significant these days.

Being the ones who make this possible as beekeepers or professionals in apiculture-related fields worldwide, we
have gathered here in Daejeon to communicate and exchange valuable information with one another. And it is my
great pleasure and privilege to see you here as delegates of APIMONDIA member countries.

Held under the theme “Bees Connecting the World”, the APIMONDIA 2015 will serve as a venue for diverse
events including exhibition for apiculture products and equipment, academic symposiums, and the World
Beekeeping Awards 2015. | am sure that you will find these events exciting and fun.

Living up to Korea’s reputation as a tech-power combining the apiculture industries and modern science, the
APIMONDIA 2015 in Daejeon will provide cutting edge facilities and hands-on experience opportunities related
to apiculture. The event will be a festival for all of us to witness the perfect harmony of apiculture and the beautiful
natural sceneries in Korea together in one place.

Again, | extend the warmest welcome to you all who came to Daejeon to attend this event as delegates of
APIMONDIA member countries. It is my sincere hope that the APIMONDIA 2015 serves as a golden opportunity
for all apiculture people worldwide to feel even stronger sense of unity.

Thank you.

Kyoonhwan CHO
The President of Organizing Committee for the APIMONDIA 2015



Greetings

g ~ Prof. Dr. Byoung-Su YOON

? ' President of the Local Scientific Commission
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Dear colleagues, scientists and beekeepers,

On behalf of the local scientific committee, it is a great honor for me to introduce Scientific Programs of the 44
APIMONDIA International Apicultural Congress.

The leading specialists, beekeepers, and scientists of the bee, beekeeping and bee-products of the world gathered
in Korea this September to present their latest findings and discuss the top issues of the whole bee-world.

I would like to personally welcome each of you to Scientific Program in APIMONDIA. | would like to give you
an idea of what you can expect and what we hope to achieve over the next few days.

First, lots of information will be given to you in seven scientific areas, including Beekeeping Economy, Bee
Biology, Bee Health, Pollination and Bee Flora, Beekeeping Technology and Quality, Apitherapy, and
Beekeeping for Rural Development, secondly, through 3 plenary lectures, 8 plenary sessions, 67 symposia, 7
poster sessions, 9 round tables and 2 workshops by over thousand presenters. | would like to request you to
participate actively in your related areas.

The world of Apicultural research is an exciting area. We are transforming the way we operate to continuously
improve our ability to bee science and bee-related technology. We have continued to meet the challenges of our
field and to excel despite setbacks. We should all be very proud of where we are today and excite about where we
are headed.

Before I close, I’d like to thank each of your for attending our conference and bringing your expertise to our
gathering. You, as special researchers, have the vision, the knowledge, and the experience to help us pave our way
into the future. You are truly our greatest asset today and tomorrow, and we could not accomplish what we do
without your support and leadership. Throughout this conference, | ask you to stay engaged, keep us proactive
and help us shape the future of Apicultural research. My personal respect and thanks goes out to all of you.

Byoung-Su YOON
President of the Local Scientific Commission,
44th APIMONDIA International Apicultural Congress 2015
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Scientific Program by Day

Wednessday, 16 September

08:00 - 18:00, Lobby
Registration

09:00 - 09:50, Exhibition Hall
Plenary Lecture I: Dr. Jeff PETTIS,
Bees and Bee Problems: Are We Our Own Worst Enemy?

09:50 - 10:10, Break

101-102 103 104 105 106 107
BH BB BE BR AT TQ-RT
Parasitic Nutrition & Societal Beekeeping A Potential Adulteration of
Disease | Physiology | Innovation for for Rural Therapeutic Bee Products.
Beekeeping Development | Agents, Honey Impact on
Economy | Markets

12:00 - 13:00, Lunch & Poster Session (Daejeon Trade Exhibition Center)

101-102 103 104 105 106 107
BH BB BE BR AT BH-RT
Parasitic Disease Nutrition & Societal Beekeeping for ~ Pharmacological ~ Vespid biology,
I Physiology Il Innovation for Rural Studies of Ecology and
Beekeeping Development 1l Honey Management of
Economy 11 Beekeeping

14:40 - 15:00, Break

101-102 103 104 105 106 107
BH PB TQ BR AT BB-RT
Viral Disease Pollination | Beekeeping Beekeeping for  Identification for  Artificial Food
Techniques Rural the Use of for Bees
Development 111 Apitherapic
Propolis

16:40 - 17:00, Break

101-102 103 104 105 106 107
BH PB TQ BR AT BH-RT
Hygienic Pollination 11 Residues and Beekeeping for ~ Pharmacological Strategies to
Management | Adulteration Rural Studies of Prevent Global
Development IV Propolis Losses of Honey
Bee?



Scientific Program by Day

Thursday, 17 September

08:00 - 18:00, Lobby
Registration

09:00 - 09:50, Exhibition Hall

Plenary Lecture II: Dr. Lucas GARIBALDI,
Pollination and Food Security: Win-Win Scenarios between Pollinator Diversity
and Crop Yield for Smallholdings Worldwide

09:50 - 10:10, Break

E.H. 101-102 103 104 105 106 107
BE BH BB TQ BR PB AT-RT
Plenary Bacterial Genetics & Analytical Indigenous Pollination 11l Workshop on
Session Disease Breeding Techniques Bees and Standardization
Conservation | of Propolis

12:00 - 13:00, Lunch & Poster Session (Daejeon Trade Exhibition Center)

E.H. 101-102 103 104 105 106 107
AT BH BB TQ BR PB BE-RT
Plenary Fungal Behavior & Breeding and Indigenous Pollination IV Current Issues
Session | Disease Neurology Selection Bees and on Asian
Conservation Beekeeping

I
14:40 - 15:00, Break

E.H. 101-102 103 104 105 106 107
BH BB BE BR AT
Hygienic Genomics & Current Apiculture Use of
TBA Management Molecular Situation of with Propolis as a TBA
1 Marker Beekeeping Indigenous Natural
Economy Bees Antibiotics

16:40 - 17:00, Break

E.H. 101-102 103 104 105 106 107
BH TQ BE BR AT BH-RT
Pest Characterizati Political Apiecotourism A Variety of Agrochemicals
on of Honey Aspects for and Urban Application and Intensive
TBA and Bee Boosting Beekeeping Studies of Agriculture.
Products | Beekeeping Propolis Impacts on
Economy Bees and
Other
Pollinators

¥ TBA: To Be Announced
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Scientific Program by Day

Friday, 18 September

08:00 - 18:00, Lobby
Registration
09:00 - 09:50, Exhibition Hall

Plenary Lecture Ill: Prof. Dr. Dowon LEE
Perspectives in Traditional Ecology and Landscapes of Korea

09:50 - 10:10, Break

E.H. 101-102 103 104 105 106 107
BH BB PB TQ BE AT BR-RT
Plenary Environment Bee Flora | Characterization Market Clinical Indigenous
Session & Population of Honey and  Innovation for ~ Studies of Bee  Bees / Exotic
Bee Products Beekeeping Venom Bees
1 Economy | (Conservation
&
Management)

12:00 - 13:00, Lunch & Poster Session (Daejeon Trade Exhibition Center)

E.H. 101-102 103 104 105 106 107
BB BH PB TQ BE AT WORKSHOP
Plenary Hyagienic Bee Flora Il New Market Pharmacological HoneyBee
Session Management Technology Innovation for ~ Effects of Bee Diagnostics
11| and Good Beekeeping Venom PCR Kit by
Beekeeping | Economy 11 iNtRON
Maxim
Technology

14:40 - 15:00, Break

E.H. 101-102 103 104 105 106 107

BR BH BB TQ AT WORKSHOP

Plenary Pesticides | Diversity & New Pharmacological Immuno-
Session Ecology | Technology Effects of chromatographic

and Good TBA Royal Jelly, Detection

Beekeeping 1 Bee Pollen Technology
Against

Pathogens of

Honeybee

16:40 - 17:00, Break

E.H. 101-102 103 104 105 106 107
TQ BH BB PB BR AT
Plenary Pesticides 11 Diversity & Pollination V Beekeeping Specification
Session Ecology Il Sector Studies of TBA
Reviews Royal Jelly,
Bee Pollen

¥ TBA: To Be Announced



Scientific Program by Day

Saturday, 19 September

08:00 - 18:00, Lobby
Registration

E.H. 101-102 103 104 105 106 107
AT BH PB BR
Plenary Surveillance Pollination Regional
Session 11 & TBA VI Beekeeping | TBA TBA
Epidemiology

I
10:40 - 10:50, Break

101-102 103 104 105 106 107
BH BR AT
Surveillance & Regional Present
Epidemiology Il TBA TBA Beekeeping Il Situation and TBA
Perspectives of
Apitherapy

X TBA: To Be Announced

X BE: Beekeeping Economy / BB: Bee Biology / BH: Bee Health / PB: Pollination and Bee Flora
TQ: Beekeeping Technology and Quality / AT: Apitherapy /BR: Beekeeping for Rural Development

15
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Plenary Lecture

09:00-09:50, (Wed) 16 - (Fri) 18 September
Exhibition Hall, 1% Floor

[Plenary Lecturer]

16 Sep: Dr. Jeff PETTIS
17 Sep: Dr. Lucas GARBALDI
- 18 Sep: Prof. Dowon LEE

2015, 44" APIMONDIA International Apicultural Congress
Scientific Program



Plenary Lecturer

Dr. Jeff PETTIS

Dr. Jeff Pettis is a Research Entomologist at the United States Department of Agriculture,
Agriculture Research Service (USDA-ARS) located in Beltsville, Maryland. Dr. Pettis
is conducting extensive research on honey bee health and the management of honey bee
pests and diseases. Dr. Pettis' experience and position place him coordinating the
research on Colony Collapse Disorder (CCD) with other researchers, to reveal the causes
of North American bee population decline. He and his colleagues had found that
pesticides including imidacloprid could cause synergistic effect on honeybee health
decline.

Dr Pettis is serving as a vice president of Bee health commission in Apimondia, and also
working as CLA on the global assessment of pollinator and pollination service for food
production in IPBES.

Dr. Lucas Alejandro GARIBALDI

Dr. Lucas Alejandro Garibaldi is a Professor at the Univ. of Rio Negro (UNRN)
and Researcher of the National Scientific Research Council of Argentina
(CONICET). Both positions at San Carlos de Bariloche in Argentina. As you
know | am CLA at IPBES and Consultant for the Food and Agriculture
Organization of the United Nations (FAO) on pollinator initiative. | am also part
of the Editorial board of “Basic and Applied Ecology” and “Ecologia Austral”

Education: Engineer Agronomist, College of Agronomy, Univ. of Buenos Aires
(FAUBA).
PhD on Agronomic Science, Graduate School, FAUBA, Argentina.

Prof.Dowon LEE

LEE Dowon is a professor of ecology in Graduate School of Environmental Studies,
Seoul National University, Korea. He has studied and taught ecology-and
biogeochemistry-related subjects at the scales of ecosystem and landscape. For the
past decade, in particular, he has worked on traditional ecology of Korea, seeking for
ecological knowledge and practices embedded in remaining traditional landscapes,
old maps, paints, written documents, oral stories, and other forms of relics. He led an
editorial board to publish an English-written book, entitled “Ecology of Korea
(2002)”, and edited two Korean-written books, entitled “Traditional Ecology of Korea
[ & II (2004 & 2008).” He authored many books in Korean, for example, entitled
“Landscape Ecology (2001),” “Ecological Knowledge and Practices Embedded in
Traditional Korean Landscapes (2003),” and “Ecological Implications of Landscape
Elements in Traditional Korea Villages (2004),” and coauthored a book in Korean
with English abstract, entitled “Ecosystem Services of Traditional Village Groves in
Korea (2007).” He published many English-written scientific papers and book

chapters related to ecosystems, landscapes, and ecological concepts. He was honored with the 1990 Wesley W. Honor Award
from American Society of Civil Engineering for a research paper of hydrology, published in Journal of Environmental
Engineering in 1989, and with the 45th Korean Paeksang Book Culture Award from Hankook IIbo in 2005 for a book, entitled
“Traditional Ecology of Korea.” A book, entitled “Traditional Ecology and Pungsujiri,” was designated one of 2013 excellent
academic books by Korean Ministry of Culture, Sports and Tourisms. The book was compiled, based on a seminar which he

organized.

18



Plenary Lecture Exhibition Hall, Wednesday, 16 September

Bees and Bee Problems: Are we our own worst enemy?

Jeff Pettis

USDA-ARS Bee Research Lab. Beltsville, MD USA

Honey bees have had a long association with human management and are moved around the globe for honey, wax
and pollination. As with any animal, the attempt to domesticate the honey bee has lead to an increase in pests and
diseases as we crowd bee colonies together in apiaries. Further, we move species to new areas and cause host
shifts such as Varroa mite to occur that bring more problems for all beekeepers. We have disrupted the natural
balance between pests, diseases and the natural defense mechanisms of bees. In nature, the average distance
between hives is often great and the chances of disease or pest spread is thus reduced. Additionally, secondary
pests like wax moth can eliminate abandoned hives and further reduce the spread of some diseases, such as
American foulbrood. Two case studies will be discussed to illustrate how we as beekeepers have made our
problems more severe: the first case will be that of the interaction between wax moths, American foulbrood scales
in old comb and the spread of AFB; the second case will be to examine the current and future spread of small hive
beetle around the globe in honey bees but also the threat that SHB poses to other species like stingless bees and
bumblebees. Lessons can be learned by comparing and contrasting these two examples to illustrate things we may
be able to change in beekeeping to reduce the impact or pests and diseases. It is especially important that we learn
from mistakes of the past and find better ways to manage all species of honey bees around the globe.
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Plenary Lecture Exhibition Hall, Thursday, 17 September

Pollination and food security: win-win scenarios between
pollinator diversity and crop yield for smallholdings
worldwide

Lucas Alejandro Garibaldi

Sede Andina, Universidad Nacional de Rio Negro, Argentina

A spouse indicated the marriage partner, he or she called “our wife or our husband”, not “my wife or my husband,”
Closing gaps in crop yield while enhancing sustainability is among the greatest challenges for achieving food
security. Ecological intensification, the improvement of crop yield through ecosystem services provided by
biodiversity, may be a sustainable pathway. However, data supporting such an approach are missing, especially
for two billion smallholders, many of which are undernourished. Despite fruit or seed set of many crops relies on
pollinators, management for improved pollination services is uncommon, likely contributing to yield gaps globally.
Indeed, pollination has been neglected even in the studies analyzing the continental or global drivers of yield gaps.
Pollinator deficits may be more significant than before, as (i) other resources (e.g. nutrients) are increasingly
provided (e.g. fertilizers) to crops, (ii) cultivated area of pollinator-dependent crops is expanding more rapidly
than the area of pollinator-independent crops, (iii) cultivated area of pollinator-dependent crops is also expanding
more rapidly than the stock of managed honey bee colonies, and (iv) wild populations of pollinators are
increasingly threatened. Furthermore, pollinator-dependent crops provide essential micronutrients to humans in
those regions of the world where micronutrient deficiencies are common. To date, it is uncertain to what degree
local populations of pollinators need to be enhanced (“flower-visitor gap”), and how much of the yield gaps (kg
ha-1) can be closed by such management. Using the same coordinated protocol, we quantified to what degree
enhancing flower-visitor density can close yield gaps on 344 fields from 33 pollinator-dependent crop systems in
small- and large-holdings from Africa, Asia, and Latin America. For <2ha holdings, we found that yield gaps
could be closed by a median of 24% through higher flower-visitor density. For larger holdings, such level of yield
benefits only occurred if they sustained high flower-visitor richness. Therefore, biodiversity can compensate the
negative effects of field size. Worldwide, our study demonstrates that ecological intensification can create win-
win scenarios between biodiversity and crop yield.
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Plenary Lecture Exhibition Hall, Friday, 18 September

Perspectives in traditional ecology and landscapes of
Korea

Dowon Lee, Yoori Cho

Department of Environmental Planning, Graduate School of Environmental Studies
Seoul National University, Republic of Korea

A spouse indicated the marriage partner, he or she called “our wife or our husband”, not “my wife or my husband,”
in the traditional societies of Korea. The nomen keeps even in contemporary Korean societies, although it sounds
strange. The unique nomen may be associated with Korean peoples’ perspectives, which were derived from
experiences undergone with nature and culture in the long history. In this lecture, the perspective is called “we-
perspective” and related to concepts of watershed and hierarchy embedded in Korean traditional knowledge and
managed landscapes. Divides of watersheds are identified in many relevant maps and historical documents,
including an old map which was drawn in 1402 and is currently kept in a library of Ryukoku University, Japan.
Furthermore, old documents and remaining traditional villages show that in the past, Koreans preferred to locate
a village nested within a watershed, enclosed by mountain ranges. In particular, they sought for a watershed, the
mouth of which is well closed or narrow. They used to cover the mouth of village watershed by nurturing a grove
when it was open. The preference might be related to life and culture, which relied on rice paddies that require a
lot of water supply. We will discuss how well water was conserved in cropland adjacent to the village. Frequently,
the enclosure of watershed was called wul, which means “fence”. It seems that the group of people who lived
inside wul was called wuri, which means ‘we’ in English. Hierarchy concept seems to be intimately related to
human genealogy. It is unknown when Koreans began writing family trees, but a comprehensive genealogy of
mountains was compiled in the 18th century. In the genealogy of mountains, high peaks and major mountain
ranges of Korea were arranged in the way as they recorded family trees of humans. Interestingly, combining ideas
of watershed and hierarchy is exemplified in a map, Daedongyeojido which was carved by Jungho Kim in 1861,
referring to the genealogy of mountains. We-perspective may be good and bad from time to time. New perspective
seems to be complemented by experiences of bee-farming, which will be proposed in our presentation.
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Bee keep | ng Economy Exhibition Hall, 10:10 — 12:00, Thursday, 17 September

Plenary Session: Beekeeping Economy and Innovation

Chair-Person: Prof. Dr. Kunsuk WOO and Prof. Dr. Chuleui JUNG

10:10-10:35 Korea Beekeeping Economy in Korea: From income generation to
ecosystem service
Chuleui Jung, Sungmin Jeong, Changreol Lee
10:35-11:00  India Role of beekeeping in the economic development of India:
Challenges and opportunities
Dharam Pal Abrol, Uma Shankar
11:00-11:30  Greece International and national legislation causing inconsistency to
honey trading
Andreas Thrasyvoulouu, Chrysoula Tananaki , Georgios Goras
11:30-12:00  United COLOSS B-RAP: Bridging bee research and beekeeping
Kingdom practice

Norman Carreck, Sven Branner, Ralph Blichler, Bjgrn Dahle,
Johann Fisher, Asger Sggaard Jgrgensen, Ole Kilpinen,

Lotta Fabricius Kristiansen, Preben Kristiansen, Per Kryger,
Magnus Ljung, Patricia Aldea Sanchez, Josef van der Steen,
Flemming Vejsne s, Geoffrey Williams

24
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Beekeeping Economy

Room 104, 10:10 — 12:00, Wednesday, 16 September

Symposium: Societal Innovation for Beekeeping Economy |

Chair-Person: Prof. Dr. Kunsuk WOO and Prof. Dr. Chuleui JUNG

10:10-10:20

Introduction

10:20-10:35

France

The campaign "The Bee, sentinel of the environment': how
communities and business stakeholders can help beekeeping
Henri Clement

10:35-10:50

Taiwan

Urban Beekeeping in Taiwan
Yue Wen Chen

10:50-11:05

United States

Does proximity and size of blue orchard bee nests predict
almond nut yield?

Insu Koh, Eric Lonsdorf, Derek Artz, Theresa Pitts-Singer,
Taylor Ricketts

11:05-11:20

Uganda

Beekeeping Practices and Bee Pollination
Jude Ssettaba

11:20-11:35

Ghana

The Economic Benefits of Integrating Beekeeping into Cashew
Farms in Ghana and Benin

Kwame Aidoo, Mary Adzanyo, Rita Weidinger, Andre
Tandjiekpon

11:35-11:50

Turkey

Determining of Consumer Preferences and Consumer Profile
Oriented to Honey: A Case of Izmir-Turkey
FATIH Baki, GAMZE SANER, Hakan Adanacioglu, Diran Guler

11:50-12:00

Discussion led by chair persons

> Guide time: it could be often changed by chairman under condition of symposium
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Bee keep | ng Economy Room 104, 13:00 — 14:40, Wednesday, 16 September

Symposium: Societal Innovation for Beekeeping Economy |1

Chair-Person: Prof. Dr. Kilwon KIM and Prof. Dr Andreas THRASYVOULOUU

13:00-13:15  New Zealand = Manuka: The Biography of an Extraordinary Honey
Cliff Van Eaton

13:15-13:30  India Beekeeping Technology and Quality issues in India:
Contribution of VSBT, Baramati
Dhananjay Wakhle, Vivek Khalokar, Sushama Chaphalkar

13:30-13:45  Thailand The Meliponiculture for Honey Production in Thailand
Duangphakdee O., Rod-im P.

13:45-14:00  Indonesia Indonesian beekeeping in maximizing its
development and honey bee products
Musthoha Iskandar, Mohammad Candra, James Hutagalung,
Budi Santosa

14:00-14:15  Mongolia Beekeeping in Mongolia
Khaliunaa Tsevegmid

14:15-14:30  Turkey Beekeepers’ perceptions of agricultural cooperatives: Case
study of Milas district
Tayfun Cukur

14:30-14:40  Discussion led by chair persons

> Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping Economy Room 104, 15:00 — 16:40, Thursday, 17 September

Symposium: Current Situation of Beekeeping Economy

Chair-Person: Prof. Dr. DB ABROL and Prof. Dr. K. TSEVEGMID

15:00-15:15  China 21 Century: The status and trend of beekeeping development
in China
Lihong Chen, Ming Xu, Jie  Wu, Pinpin Hu, Jianmei Wang
15:15-15:30  Slovakia Improving beekeeping economy by moving bee colonies
Tibor Vargapal
15:30-15:45  Nepal An overview of apiculture and its constraints in Nepal
Sunil Aryal, Chuleui JUNG
15:45-16:00  Turkey Pine honeydew honey; importance, conditions of production
and economy
Muhsin Dogaroglu, Banu Yucel, Gamze Saner
16:00-16:15  Japan The Beekeeping economy in Japan
John Hamilton
16:15-16:30  Bangladesh Impact of honey bee on the economy of Bangladesh and
chemical characters of Bangladesh honey
Hasan Fuad EI Taj, Chuleui Jung, Andreas Thrasyvoulou
16:30-16:40  Discussion led by chair persons

> Guide time: it could be often changed by chairman under condition of symposium
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Bee keep | ng Economy Room 104, 17:00 — 18:40, Thursday, 17 September

Sumposium: Political Aspects for Boosting Beekeeping Economy

Chair-Person: Prof. Dr. Kunsuk WOO and Prof. Dr. Norman CARRECK

17:00-17:15

Korea

An overview for the implications of natural bee keeping
management that to boost beekeepers profits.
Kunsuk Woo

17:15-17:30

Ukraine

Mainstreaming conservation and sustainable use of
biodiversity pollinators into ukrainian production landscapes.
an attempt to spread the successful experience and new
knowledge from small local project to the national level
Viacheslav Tsuprykov, Ruslan Nesterenko

17:30-17:45

Tanzania

Impact of projects and financial support on the growth of
beekeeping sector and beekeepers: A case of Tanzania in east
Africa

Stephen Msemo

17:45-18:00

China

The design and effect prediction of subsidy policy on positive-
externality industry-take subsidies for mobile bee-keeper
purchase for example

Yun Gao, Zhijun Zhao

18:00-18:15

Denmark

Exploring opportunities and constraints for payments for
pollination services in Africa
Aske Skovmand Bosselmann, Lise Hansted

18:15-18:30

China

Government attach more importance to apiculture and
promote beekeeping development in China
Ming Xu, Lihong Chen, Jie Wu, Pingping Hu, Jiangmei Wang

18:30-18:40

Discussion led by chair persons
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Beekeeping Economy

Room 105, 10:10-12:00, Friday, 18 September

Symposium: Market Innovation for Beekeeping Economy |

Chair-Person: Prof. Dr. Kunsuk WOO and Dr. Lihong CHEN

10:10-10:20  Introduction

10:20-10:35  China Honeybee products market of China - performance in 2014
and prediction for 2015
Ming Xu, Lihong Chen

10:35-10:50  Turkey The social laboratory analysis of solution for beekeepers’
marketing problems (a case study of Turkey)
Murat Emir

10:50-11:05  Korea Honey bee as source of nutritional product: scientific insight
Sampat Ghosh, Chuleui Jung

11:05--11:20 Korea Global and Korea propolis industry trends
Seunghwan Lee

11:20-11:35  France Using geographic information system to evaluate honey and
pollen potential on a territory
Michel Bocquet

11:35-11:50  Korea Market survey and quality assessment of locally distributed
honey: Case study in Gyoungbuk province
Chuleui Jung, EunRan Cho, Seunghee Lee

11:50-12:00  Discussion led by chair persons

> Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping Economy

Room 105, 13:00 — 14:40, Friday, 18 September

Symposium: Market Innovation for Beekeeping Economy |1

Chair-Person: Prof. Dr. Kilwon KIM and Prof. Dr.Hasan L. TAJ

13:00-13:15

United States

Mead production, the perfect beverage
Brian Schlueter, Celina Pennisi

13:15-13:30

Malaysia

Enhancing sustainability and competitive bee industry for
economic growth in Malaysia
Mohd Mansor Ismail

13:30-13:45

Russia

Beekeeping in Russia
Larisa Prokofyeva

13:45-14:00

Turkey

Bee products marketing and its marketing strategies for the
future: Case of Turkey
Figen Cukur, Tayfun Cukur

14:00-14:10

Iran

Introduction to beekeeping industry in Iran
Sayed Mazaher Sayedi, Alireza Abbasian, Mahmood Salesi,
Mansour Kimiaei, Shahabodin Mosharaf

14:10-14:20

Kenya

Protect African bees, in order to preserve our future and
global food security
Norber MBAHIN, Simplice Nouala

14:20-14:30

Ethiopia

Inclusive business in competing market chains: the case of
Ethiopian honey
Paulos Desalegn Woldesellassie

14:30-14:40

Algeria

Effect of harvesting method and hives model on the amount of
honey produced by the bee colonies in Algeria.
Zohra Ghalem Berkani
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Bee BlOIOgy Exhibition Hall, 13:00 — 14:20, Friday, 18 September

Plenary Session

Chair-Person: Prof. Dr. Karl CRAILSHEIM and Dr. Myeong-lyeol LEE

13:00-13:20  Austria What’s new in honey bee science?
Karl Crailsheim

13:20-14:00  Switzerland A global view of small hive beetles and the COLOSS network
Peter Neumann

14:00-14:20  Germany A new approach for honeybee breeding - genomic selection
Kaspar Bienefeld, Andreas Spétter, Norbert Reinsch, Manfred
Mayer, Pooja Gupta

> Guide time: it could be often changed by chairman under condition of symposium
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Bee Biology

Room 103, 10:10 — 12:10, Wednesday, 16 September

Symposium: Nutrition & Physiology |

Chair-Person: Dr. Daniel STABLER and Prof. Dr. Hyung Wook KWON

10:10-10:40

United
Kingdom

Regulation of macronutrient intake by adult worker honeybees
and bumblebees
Daniel Stabler, Geraldine Wright

10:40-10:55

Austria

Food consumption and food exchange of caged honey bees
using radioactive labelled sugar solution

Robert Brodschneider, Vera Kupelwieser, Anika Libor,

Karl Crailsheim

10:55-11:10

United States

Larval metophrene application affects the live weights of the
gueen bees and ovariole numbers of the worker bees (Apis
mellifera L.)

Osman Kaftanoglu, Cahit Ozturk

11:10-11:25

Korea

Brood rearing status of the honey bee is associated with
acetylcholinesterase 1 expression
Young Ho Kim, Ju Hyeon Kim, Kyungmun Kim, Si Hyeock Lee

11:25-11:40

China

Juvenile hormone regulates the production of 10-hydroxy
decenoic acid in mandibular gland of honeybee workers (Apis
mellifera)

Bihua Ying, Xin Su, Lihua Ling, Wenbing Chen, Shaokang Huang

11:40-11:55

Turkey

Effects of feeding honey bees (Apis mellifera, Hymenoptera:
Apidae) with industrial sugars on foraging behaviour and
colony development

Ahmet GULER, Deniz EKkinci, Selim Biyik, Ali V. Garipoglu,
Hasan Onder, Hasan Kocaokutgen

11:55-12:10

Russia

Peculiarities of honey flow by bee families of different origins
have genetic base
Nicolaj Kharitonov
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Bee B | (0] I Ogy Room 103, 13:00 — 14:45, Wednesday, 16 September

Symposium: Nutrition & Physiology 11
Chair-Person: Dr. Daniel STABLER and Prof. Dr. Hyung Wook KWON
13:00-13:15  Switzerland Identifying nectar storage patterns and honey ripening

processes with non-invasive diagnostic radioentomology
Michael Eyer, Peter Neumann, Vincent Dietemann

13:15-13:30  China Longevity extension of worker honey bees (Apis mellifera) by
royal jelly: optimal dose and active ingredient
Yang Wenchao, Tian Yuanyuan, Miao Jing, Wu Zhenhong,
Miao Xiaoging

13:30-13:45  Korea Analysis of bacterial communities in the guts of Asian honey
bee Apis cerana and Eurpean honey bee Apis mellifera
Jae- Hyung Ahn, In-Pyo Hong, Sang-Hoon Han, Jaekyeong Song,
Hang-Yeon Weon

13:45-14:00  Russia Proxy indicators of queen bees and drones quality
Lubov Savushkina, Anatolii Borodachev

14:00-14:15  China Biological Analysis of Iron-metabolism Protein Genes in Apis
cerana cerana
Feng Liu, Zhaohua Liu, Wenfang Qi, Fanggui Xi, Baohua Xu

14:15-14:30  Russia Correlation of biological and farm useful characteristics of
honey bees (Apis mellifera L.)
Vyacheslav Lebedev

14:30-14:45  China Transcriptome comparison among mandibular glands of the
honeybee (Apis mellifera L.) queen and workers
Yu-Qi Wu, Huo-Qing Zheng, Christian Pirk, Fei Meng,
Fu-Liang Hu

> Guide time: it could be often changed by chairman under condition of symposium
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Bee Biology

Room 103, 10:10 — 12:10, Thursday, 17 September

Symposium: Genetics & Breeding

Chair-Person: Prof. Dr. Walter SHEPPARD and Dr. Myeong-lyeol LEE

10:10-10:40  USA The role of germplasm cryopreservation in honey bee breeding
and conservation
Walter Sheppard
10:40-10:55  China Chalkbrood resistance associated SNP markers in honey bees,
Apis mellifera, by whole-genome resequencing
Yuanzhen Liu, Limin Yan, Zhiguo Li, Wei-Fong Huang,
Subas Pokhrel, Xiaoyan Liu, Songkun Su
10:55-11:10  Slovenia Breeding and selection activities for carniolan honeybee (Apis
mellifera carnica) in Slovenia
Peter Kozmus
11:10-11:25  Turkey Breeding and Selection of Yigilca honeybee (Apis mellifera L.)
ecotype in respect to hygienic behavior
Meral Kekecoglu , p Gog Rasgele, A Burgut, M Kambur
11:25-11:40  Turkey Selecting Mugla honey bee (A.m. anatoliaca) for hygienic
behavior
Devrim Oskay, Rahsan Ivgin Tunca, Meral Kence,
Aykut Kence
11:40-11:55  Russia The directions of bee selection in Russia
Anatolii Borodachev, Lubov Savushkina, Vladimir Borodachev
11:55-12:10  Korea Microsatellite markers through next-generation sequencing for

bee breeding in Apis mellifera in Korea
Hye-kyung Kim, Iksoo Kim, Myeong-Lyeol Lee,
Yong-Soo Choi, Byung Rae Jin
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Bee Biology

Room 103, 13:00 — 15:00, Thursday, 17 September

Symposium: Behavior & Neurology

Chair-Person: Prof. Paul SZYSZKA and Prof. Dr. Kil Won KIM

13:00-13:30

Germany

Odor representations in the honey bee brain
Paul Szyszka

13:30-13:45

Korea

Functional characterization of an amino acid-sensing gustatory
receptor in honeybee and its application to bioelectronic
tongue

Je Won Jung, Hyung Wook Kwon

13:45-14:00

Thailand

Foraging dance of dwarf honey bee, Apis florea
Siriwat Wongsiri, Sitthipong Wongvilas, Natapot Warrit,
Sureerat Deowanish, Orawan Duangphakdee, Lihong Chen

14:00-14:15

Nepal

Egg-laying behavior of reproductive worker honeybees in
gueenless colonies of Apis cerana

Ratna Thapa, Siriwat Wongsiri, Myeong Lyeol Lee,

Yong Soo Choi, Hyung Wook Kwon

14:15-14:30

China

Honey bee Apis cerana eavesdrop on other bee species’ alarm
pheromone to avoid predator risky
Ken Tan

14:30-14:45

Tanzania

Abundance and architecture of natural nests of colonies of
honey bee (A. mellifera) in selected plant communities along
the coast in Rufiji district

Karengi Slaa

14:45-15:00

Sudan

Evolutionary advantage of honey bees dying after they sting
Mogbel EI-Niweiri

> Guide time: it could be often changed by chairman under condition of symposium
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Bee B|O|0gy Room 103, 15:00 — 17:00, Thursday, 17 September

Symposium: Genomics & Molecular Marker

Chair-Person: Prof. Dr. Songkun SU and Prof. Dr. Hyung Wook KWON

15:00-15:30 China Molecular markers were screened to be related to high royal
jelly yield trait
Songkun Su, Xiaoyan Liu, Zhiguo Li, Shupeng Xu,
Weihong Meng, Wenfeng Li, Shaowu Zhang

15:30-15:45 China Cytochrome C oxidase subunit I (COI1)-COIllI intergenic
sequence noncoding AT-rich region haplotype groups of Apis
mellifera species
Xing-an Li, Yunbo Xue

15:45-16:00 Canada Expression biomarkers can be used to select for complex traits
in honey bee breeding: results of three generations of selection
for hygienic behavior
Shelley Hoover, M. Marta Guarna, Robert Currie, Stephen Pernal,
Leonard Foster

16:00-16:15 Thailand Conservation of Aculeate silk gene copy number for 155
million years: the riddle of ‘why four proteins?’ partially
solved.

Jakkrawut Maitip, Holly Trueman, Benjamin Kaehler,
Gavin Huttley, Panuwan Chantawannakul, Tara Sutherland

16:15-16:30 Korea Genome information on Asian honey bees and its perspectives
Hyung Wook Kwon, Doori Park, Murukarthick Jayakodi, Je-won
Jung, Tae-Jin Yang

16:30-16:45 China Real-time polymerase chain reaction method to determine
mMRNA levels of heat shock protein genes in diapause honeybee
(Apis mellifera carnica) during overwintering period
Xing-an Li, Yunbo Xue

16:45-17:00 Jordan Evaluation of Apis mellifera syriaca bee conservation using
comparative genome hybridization.
Nizar Hadddad, Ahmed Batainh, Deepti Saini, Osama Migdadi,
Mohamed Aiyaz, Rushiraj Manchiganti, VVenkatesh
Krishnamurthy, Banan Al-Shagour, Mohammad Brake, Lelania
Bourgeois, Lilia De Guzman, Thomas Rinderer , Zaid Alhamuri

> Guide time: it could be often changed by chairman under condition of symposium
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Bee Biology

Room 101-102, 10:10 — 11:55, Friday, 18 September

Symposium: Environment & Population

Chair-Person: Prof. Dr. Peter NEUMANN and Dr. Yong Soo CHOI

10:10-10:25

United States

Prevalence of Nosema species in a feral honey bee population:
A 20-year survey

Juliana Rangel, Kristen Baum, Robert Coulson,

Spencer Johnston, Brenna Traver

10:25-10:40

Sweden

Rescue project for the native bee in Sweden
Per Thunman

10:40-10:55

Korea

Apis cerana collapse in Korea by sacbrood virus
Yong Soo Choi, Myeong Lyeol Lee, Man Young Lee,
Hye Kyung Kim, Kyu ho Byeon

10:55-11:10

Brazil

Diploid males in a managed stingless bee species population is
responsible for ca. of 8% of new colony losses
Ayrton Vollet Neto, Vera Lucia Imperatriz-Fonseca

11:10-11:25

Russia

Comparing three bee breeds in their natural damage by four
diseases
Andrei Berezin, Nicolai Kharitonov

11:25-11:40

Taiwan

Effects of sublethal dosage of fungicides (propiconale,
tebuconazole and triadimefon) on honey bee growth
Wan Yi Chen, Yu Wen Chen, Yu Shin Nai

11:40-11:55

Saudi Arabia

Seasonal population dynamics and performance evaluation of
the Apis mellifera jemenitica and imported hybrid honeybee
colonies in Southwestern Saudi Arabia

Ahmad Al-Ghamdi, Nuru Adgaba, Yilma Tadesse,

Awraris Getachew, Anwer Al-Maktary

> Guide time: it could be often changed by chairman under condition of symposium
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Bee Biology

Room 103, 15:00 — 16:45, Friday, 18 September

Symposium: Diversity & Ecology |

Chair-Person: Prof. Dr. Sushama CHAPHALKAR and Dr. Hye-kyung KIM

15:00-15:15

India

Genetic variations among Apis florea
Sushama Chaphalkar

15:15-15:30

Indonesia

New haplotypes variations of Apis koschevnikovi and Apis
cerana in Indonesia based on Cytochrome oxidase 1 (CO1) of
mitochondrial DNA

Rika Raffiudin, Dzulfagor, Tri Atmowidi

15:30-15:45

India

Biology of red dwarf honeybee, Apis florea Fabricius in plains
of Karnataka, India
Narayanappa Nagaraja

15:45-16:00

China

Extreme food-plant specialisation in Megabombus bumblebees
as a product of long tongues combined with short nesting
seasons

Jiaxing Huang, Jiandong An, Jie Wu, Paul Williams

16:00-16:15

Benin

Variability of the morphometric characteristic of the bees Apis
mellifera adansonii in relation with the climatic zones in Benin
Waliou Abiola, Valére Salako, Franck Akogbeto, Romain Glele
KakaT, Armand Paraiso, Ambaliou Sanni

16:15-16:30

Korea

Temporal and spatial variations of sex ratio of Osmia
cornifrons and O. pedicornis (Hymenoptera: Megachilidae) in
Korea

Youngmi Kim, Chuleui Jung

16:30-16:45

Philippines

Arthropods associated with stingless, Tetragonula spp., bee
nests
Kietyl Gerd Balais, Franz Kevin Manalo, Alejandro Fajardo Jr.
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Bee Biology

Room 103, 17:00 — 18:45, Friday, 18 September

Symposium: Diversity & Ecology |1

Chair-Person: Prof. Dr. Sushama CHAPHALKAR and Dr. Hye-kyung KIM

17:00-17:15

Ukraine

How to reveal the enigma of structure of natural honeybee nest
and apply the solution to create effective beehive for the
modern apiary?

Vasyl Priyatelenko, Victor Fursov, Elena Ilienko

17:15-17:30

Korea

Population structure of the Korean Bombus ignitus
(Hymenoptera: Apidae)as revealed by microsatellite markers
Taeman Han, In Gyun Park, Hyung Joo Yoon, Haechul Park

17:30-17:45

India

Study of genetic diversity and relationship some honey bee
species using RAPD molecular markers
Budiguppe Kapanigowda Chikkaswamy

17:45-8:00

Korea

Correlation between ovarian development and vitellogenin
secretion in Mason bee, Osmia cornifrons

Kyeong Yong Lee, Kwang Sik Lee, Hyung Joo Yoon,

Byung Rae Jin

18:00-18:15

Pakistan

Morphometric diversity of indigenous honeybee, Apis florea
in district faisalabad and chakwal of Punjab, Pakistan
Samina Qamer

18:15-18:30

Philippines

A protocol for mitochondrial DNA analysis and assessment of
genetic variation in natural populations of stingless bees
(Tetragonula spp.)

Bernabeth Jo Tendero, Rita Laude, Ma. Carmina Manuel,
Rosalina Tandang, Celia dela Vifia, Neilyn Villa

18:30-18:45

Egypt

Egyptian honeybee race Apis mellifera lamarckii cockerell.1-
morphometric study, 2- Biological study

Mahmoud EL-Feel, Mohamed Abd Al-Fattah, Sayed Haggag,
Ahmed Hegazi

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health Exhibition Hall, 10:10 — 11:40, Friday, 18 September

Plenary Session

Chair-Person: Dr. Jeff PETTIS and Dr. Yun Sang CHO

10:10-10:40  France Activities of the World Organisation for Animal Health (OIE)
in support of bee health
Francgois Diaz

10:40-11:10  France Overview of the knowledge gained in France on the Asian
yellow-legged hornet, Vespa velutina (Hym.: Vespidae), and its
invasion in Europe
Claire Villemant, Quentin Rome

11:10-11:40  Hungary Epidemiology of honeybee pathogens in Europe, recent studies
and findings in Hungary
Petra Forgach , Petra Deédkné Paulus, Istvan Gorgics, Gero Behl,
Tamés Bakonyi, Miklos Rusvai

> Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 10:10 — 11:40, Wednesday, 16 September

Symposium: Parasitic Disease |

Chair-Person: Prof. Joachim MIRANDA and Prof. Sung-Shik SHIN

10:10-10:25

Switzerland

Host-parasite specificity in the Apis — Varroa complex in Asia
Paul Page, Ninat Buawangpong, Panuwan Chantawannakul,
Peter Neumann, Vincent Dietemann

10:25-10:40

Sweden

Resistance to Varroa: What have viruses got to do with it?
Joachim Rodrigues de Miranda, Peter Neumann, Orlando Yanez

10:40-10:55

India

Breeding Apis mellifera L. resistant to Varroa and PMS with
superior production traits in India
G Narendra Kumar, O P Chaudhary, H D Kaushik

10:55-11:10

Korea

Competitive effect of Varroa destructor and Tropilaelaps
mercedesae in Apis mellifera brood cells
Dongwon Kim, Chuleui Jung

11:10-11:25

Belgium

Impact of honey bee hygienic behavior on Varroa destructor
infestation and reproduction in unselected stocks

Gil Leclercq, Nicolas Gengler, Eric Haubruge, Bach Kim Nguyen,
Frédéric Francis

11:25-11:40

Egypt

Antibacterial activity of different types of honey produced by
many methods
Abdelhaliem Meshref , Yasser Abdelaliem

X Guide time: it could be often changed by chairman under condition of symposium

41



Bee Health Room 101-102, 13:00 — 14:15, Wednesday, 16 September

Symposium: Parasitic Disease |1

Chair-Person: Prof. Joachim MIRANDA and Prof. Hee Jeong YOUN

13:00-13:15  Turkey Coumaphos and clove oil rotation can reduce residues in bee
products and Varroa mite resistance risk
Ahmet Onur Girisgin, Levent Aydin, Shimon Barel

13:15-13:30  Iran The occurrence of Acarapis externus in honey bee colonies in
an apiary in Iran
Mohammad Forsi, Rahim Ghogooghi

13:30-13:45  Portugal Chemosensing and behaviour response of Varroa destructor to
some essential oils of Portuguese aromatic plants
A. Sofia Lima, Nurit Eliash, Nitin Singh, Victoria Soroker,
Miguel Vilas-Boas, A. Cristina Figueiredo

13:45-14:00  Slovakia Royal jelly apalbumin isoforms as novel antibiotics against
P.larvae and multiresistant bacterial strains
Katarina Bilikova, Karl Skriner, Kikuji Yamaguchi, Hans Lehrach,
Jozef Simuth

14:00-14:15  Korea Development of new antibiotics from actinomycetes to control
bee and human pathogens
Jaisoo Kim, Tuan Manh Nguyen

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 15:00 — 16:45, Wednesday, 16 September

Symposium: Viral Disease

Chair-Person: Prof. Dirk De GRAAF and Dr. Chang Hee KWEON

15:00-15:15

Belgium

Understanding the intimate relationship of the honeybee and
its viral pathogens in order to tackle bee mortality from a
different angle

Dirk De Graaf, Lina De Smet, Jorgen Ravoet, Tom Wenseleers

15:15-15:30

Korea

Derivation of cell-adapted Sacbrood virus (SBV) from Korean
honeybee (Apis mellifera)

Chang-Hee Kweon, Mi-Sun Yoo, Hyun-Ji Seo, Ha-Na Jung,
Woo Ram Bae, Hee-Soo Lee, Seung-Won Kang, Yun Sang Cho

15:30-15:45

Korea

Avrtificial infection of Korean Sacbrood virus to Apis mellifera:
analysis on its capability of viral replication.

Joo Seong Lee, So Jung Yong, Giang Thi huong Luong,

Ji Hee Wang, Sang Hyoun Min, Byoung Su Yoon

15:45-16:00

Korea

Development of Ultra-Rapid Real-Time PCR for detection
against Korean Sacbrood Virus
Sang-Hyoun Min, Chil-Woo Lee, Sun-Bok Lee, Byoung-Su Yoon

16:00-16:15

Korea

Development of Ultra-Rapid Real-Time PCR for detection
against Black Queen Cell Virus

Giang Thi Huong Luong, Joo-Seong Lee, So-Jung Yong,
Sang-Hyoun Min, Ji-Hee Wang, Byoung-Su Yoon

16:15-16:30

China

Infection of Apis cerana sacbrood virus in Apis mellifera
Hong-Ri Gong, Xiu-Xian Chen, Zhe-Guang Lin, Fu-Liang Hu,
Huo-Qing Zheng

16:30-16:45

Switzerland

The more the merrier: deformed wing virus loads, clinical
symptoms and longevity of honeybee workers
Benjamin Dainat, Marion Mehmann, Peter Neumann

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 17:00 — 18:30, Wednesday, 16 September

Symposium: Hygienic Management |

Chair-Person: Dr. Francois DIAZ and Dr. Myoung-lyeol LEE

17:00-17:15

Korea

Foundation of natural bee comb
Youngseog Lee, Seungtae Kim

17:15-17:30

Canada

Mineral deficiencies in bees
Hossein Yeganehrad, Hamzeh Ramezani Karim

17:30-17:45

Canada

Occurance of Eurpean foulbrood disease (EFB) during
blueberry pollination in the Vancouver BC area
Hamzeh Ramezani Karim, Hossein Yeganehrad, Maryam Moarefi

17:45-18:00

United States

Master beekeeper education programs: Tool to support small
scale beekeeper education
Mark Dykes

18:00-18:15

Canada

Investigating the effect of high relative humidity and high
carbon dioxide concentration in beehives on honeybees death
rate in winter

Hamzeh Ramezani Karim, Hossein Yeganehrad, Sajad Jazani

18:15-18:30

Nepal

Pest surveillance in indigenous bee hives in subtropical hilly
region of Nepal
Min Raj Pokhrel
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Bee Health

Room 101-102, 10:10 — 11:15, Thursday, 17 September

Symposium: Bacterial Disease

Chair-Person: Dr. Violeta SANTRAC and Dr. Yun Sang CHO

10:10-10:15

Bosnia and
Herzegovina

Clinical veterinary bacteriology as reference for finding
Paenibacillus larvae in apiaries
Violeta Santrac

10:15-10:30

Turkey

In vitro evaluation of antimicrobial effect of propolis against
Paenibacillus larvae genotypes in Turkey

Aygiin Schiesser, Omiir Gengay Celemli, Asli Ozkirim,

Nevin Keskin

10:30-10:45

Turkey

In Vitro Assessment of the Antibacterial Potential of
Rhododendron sp. Extracts as an Alternative Remedy for
American Foulbrood Disease

Aygun Schiesser, Sedat Sevin, Emine Baydan, Asli Ozkirim

10:45-11:00

Canada

Investigating the genetic and environmental factors on the
chalkbrood disease
Hamzeh Ramezani Karim, Hossein Yeganehrad, Sajad Jazani

11:00-11:15

Sweden

Fighting AFB; Sampling, sanitation and management
strategies
Eva Forsgren

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health Room 101-102, 13:00 — 14:30, Thursday, 17 September

Symposium: Fungal Disease

Chair-Person: Dr. Asli OZKIRIM and Dr. Mi-Sun YOO

13:00-13:15  Turkey Transmission of Nosema spores examined by using Cages
Asli Ozkirim, Aygun Schiesser

13:15-13:30  Iran Molecular Identification of Nosema ceranae in East-Azerbaijan
province, Iran
Nasser Razmaraii, S. Sadegh-Eteghad, H. Babaei, H. PaykKari,
K. Esmaeilnia, L. Froghy

13:30-13:45  Taiwan Screening and identification of microsporidia specific gene
from Nosema ceranae infected honeybee and its application of
microsporidium detection
Yu-Shin Nai, Ming-Ren Yen, Yue-Wen Chen, Chung-Hsiung Wang

13:45-14:00  Turkey Dynamic of Honey Bee Mid-gut During Nosema spp. Infections
and After Treatment
Asli Ozkirim, Aygun Schiesser

14:00-14:15  Korea Development of molecular diagnostics of honeybee fungal
diseases in field
So Jung Yong, Joo Seong Lee, Giang Luong Thi Huong,
Sang Hyoun Min, Ji Hee Wang, Byoung Su Yoon

14:15-14:30  Korea Development of ultra-fast detection method for honeybee
fungal pathogens in field
Ji-Hee Wang, Sang-Hyoun Min, So-Jung Yong, Joo-Seong Lee,
Giang Thi Huong Luong, Byoung-Su Yoon

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 15:00 — 16:45, Thursday, 17 September

Symposium: Hygienic Management |1

Chair-Person: Dr. Jeff PETTIS and Prof. Yoon-Kyu LIM

15:00-15:15

Korea

Remote monitoring system of the honeybee-controlled
microenvironment in the hive for the precise apiculture
Yoonkyu Lim, Suyeon Kim, JongMoon Cho

15:15-15:30

Ethiopia

Circumstances, Constraints and Prospects of Honey-bee (Apis
mellifera) Conservation: The Case of Dale District, Sidama
Zone, Southern Ethiopia

Tariku Olana Jawo, habil Mechthild Roth

15:30-15:45

India

Comparative hygienic behaviour of Apis mellifera L. and Apis
cerana F. Division of Entomology, 6th Block, Sher-e-Kashmir
University of Agricultural Sciences & Technology, Faculty of
Agriculture chatha - 180 009.

Devinder Sharma, Dharam Pal Abrol, Diyva Chaand

15:45-16:00

United States

Colony failure linked to low sperm viability in honey bee (Apis
mellifera) queens and potential factors affecting viability.

Jeff Pettis, Nathan Rice, Dennis vanEngelsdorp, Katie Joselow,
Veeranan Chaimanee

16:00-16:15

Germany

Genetically modified bees
Walter Haefeker

16:15-16:30

Greece

Efficacy of HiveAlive™ in increasing colony population during
field trials
Fani Hatjina

16:30-16:45

Indonesia

Collagen type | density on dental pulp inflammation of
Sprague-Dawley rats following the application of Trigona sp
propolis from South Sulawesi province, IndonesiaARDO Ardo
Sabir, Latief Mooduto, Cahyono Kaelan, Sherly Horax

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 17:00 — 18:30, Thursday, 17 September

Symposium: Pest

Chair-Person: Dr. Franco MUTINELLI and Mr. Martine BERNIER

17:00-17:15

Canada

Pupal Development of Aethina tumida (Coleoptera:
Nitidulidae) in Thermo-Hygrometric Soil Conditions
Encountered in Temperate Climates

Martine Bernier, Valérie Fournier, Pierre Giovenazzo

17:15-17:30

Libya

Study by scanning electron microscopy of the antenna of the
female Bee louse fly Braula coeca Nitzsch (Diptera: braulidae)
Alhashmi Agleyo

17:30-17:45

Nigeria

Co-existence and interactions of pests with bee-wax baited
Gmelina arborea (Roxb.) woodhives in Abeokuta, Nigeria
Gabriel Adedeji, Adedapo Aiyeloja, Emuobonuvie Emerhi

17:45-18:00

Italy

Early reaction measures, management and surveillance of
small hive beetle in Italy

Franco Mutinelli, Giovanni Federico, Antonino Ammendola,
Gianluca Grandinetti, Andrea Maroni Ponti

18:00-18:15

Nepal

Pests and predators of honey bee species of Nepal
Khem Raj Neupane

18:15-18:30

Canada

Control of Aethina tumida (Coleoptera: Nitidulidae) using in-
hive traps
Martine Bernier, Valérie Fournier, Les Eccles, Pierre Giovenazzo
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Bee Health

Room 101-102, 13:00 — 14:30, Friday, 18 September

Symposium: Hygienic Management 111

Chair-Person: Dr. Stephen PERNAL and Dr. Sang Mi HAN

13:00-13:15

Canada

Assessing Risk Factors Associated with Honey Bee Colony
Survival in Canada
Stephen Pernal, Marta Guarna, Shelley Hoover

13:15-13:30

United States

Do Nanotechnology Based Formulations Increase Pesticide
Exposure to Honey Bees?
Louisa Hooven, Jino Son, Ramesh Sagili, Stacey Harper

13:30-13:45

Ukraine

Unsustainable beekeepings is main cause for the decline of
populations of honey bees in Orzhytsky district, Poltava
region, Ukraine : Results of epidemiological analysis
Viacheslav Tsuprykov

13:45-14:00

China

Different hygienic performance of European honeybee (Apis
mellifera L.) and Asian honeybee (Apis cerana Fabr.)
Zhe-Guang Lin, Paul Page, Peter Neumann, Vincent Dietemann,
Huo-Qing Zheng

14:00-14:15

United States

Super DFM - Honey Bee Increases Winter Hive Survival and
Reduces Disease.
Vyacheslav Strogolov, Earl Hoffman, Carol Hoffman

14:15-14:30

Taiwan

Application of new type bee counter for monitoring the homing
rate of microsporidian, Nosema ceranae, infected honeybee
colonies

Chung Yu Ko, Yu Shin Nai, Joe Air Jiang, Yu Wen Chen

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health Room 101-102, 15:00 — 16:45, Friday, 18 September

Symposium: Pesticides |

Chair-Person: Dr. Fani HATJINA and Prof. Dr. Chuleui JUNG

15:00-15:15  United Neonicotinoids & Bees: A review of recent regulatory decisions
Kingdom & published literature
Peter Campbell
15:15-15:30  Greece Field assessment of impacts of different neonicotinoids on

honey bee queens and drones

Fani Hatjina, B. Bak, M. Bienkowska, C. Costa, R. Dall'Olio, M.
Drazic, C. Garcia, D. Gerula, A. Grey, D. Kezic, N. Kezic, P.
Medrzycki, M. Mladenovic, B. Panasiuk, M. Peterson, S. Rasic,
M. Siuda, L. Stanisavljevic, S. Tosi, J. Wilde

15:30-15:45  Russia Background concentrations of imidacloprid cause degradation
of drone sperm in field studies
Alexey Nikolenko, Luiza Gayfillina, Iskander Gilyazitdinov,
Vladimir Kugeyko, Kirill Kugeyko, Elena Saltykova

15:45-16:00  Korea Acute oral toxicity of neonicotinoid insecticides on honey bees
with different body sizes from different geographic
distribution
Changyeol Lee, Sungmin Jeong, Chuleui Jung

16:00-16:15  Belgium Risk assessment of pesticides on bees — state of the art
Noa Simon-Delso, Janine Kievits, Etienne Bruneau,
Job van Praagh

16:15-16:30  China Screening of natural herbs against Nosema ceranae in
honeybees (Apis mellifera L.)
Xiu-Xian Chen, Shuai Wang, Hong-Ri Gong, Fu-Liang Hu,
Huo-Qing Zheng

16:30-16:45 India Are Varroa destructor mites resistant to acaricides in India?
G Narendra Kumar, O P Chaudhary, H D Kaushik

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 17:00 — 18:30, Friday, 18 September

Symposium: Pesticides 11

Chair-Person: Dr. Geoffrey WILLIAMS and Dr. Yong Soo CHOI

17:00-17:15

France

Neonicotinoids and bees: The worldwide integrated assessment
of these insecticides reveals major impacts on pollinators and
also on biodiversity

Jean Marc Bonmatin

17:15-17:30

Switzerland

Neonicotinoid pesticides severely affect honey bee (Apis
mellifera) queens

Geoffrey Williams, Aline Troxler, Nadége Forfert, Gina
Retschnig, Kaspar Roth, Orlando Yafiez, Dave Shutler, Robin
Moritz, Peter Neumann, Laurent Gauthier

17:30-17:45

Benin

Toxicity to honey bees Apis mellifera adansonii of some
insecticides used in cotton production in Benin
Armand Paraiso, Adrien Zocanclounon, Henry Tchibozo,
Franck Sokenou, Constantin Yeyi

17:45-18:00

France

French Beekeepers against systemic insecticides: a 20-years
fight
Henri Clement

18:00-18:15

Switzerland

Lethal and sub-lethal time-lag effects of neonicotinoids and
Varroa destructor on western honey bees Apis mellifera

Lars Straub, Geoffrey Williams, Kitiphong Khongphinitbunjong,
Annette Schneeberger, Gina Retschnig, Panuwan Chantawannaku,
Vincent Dietemann, Peter Neumann

18:15-18:30

Singapore

A Risk Assessment Scheme to Assess Potential Side Effect of
Pesticide to Honeybees
Christian Maus

X Guide time: it could be often changed by chairman under condition of symposium
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Bee Health

Room 101-102, 09:00 — 10:40, Saturday, 19 September

Symposium: Surveillance & Epidemiology |

Chair-Person: Prof. Dirk De GRAAF and Dr. Mi-Sun YOO

09:00-09:15

Korea

Molecular Detection of Honeybee Disease in Apis mellifera and
Apis cerana in Korean Apiaries, the first half 2015

Woo Ram Bae, Mi-Sun Yoo, Hyun-Ji Seo, Ha-Na Jung, Hee-Soo
Lee, Seung-Won Kang, Yun Sang Cho

09:15-09:30

China

Prevalence and incidence of viruses in honey bee (Apis cerana
cerana) in China
Chunsheng Hou, Qingyun Diao, Beibei Li, Yanna Chu

09:30-09:45

China

Current Situation and Development Trends of Risk
Assessment for Bee Pests and Disease
Linsheng Yu, Yun Li, Youhua Zhang, Fangdong Li

09:45-10:00

Belgium

New biological threats to Uganda's beekeeping sector
Moses Chemurot, Lina de Smet, Anne Akol, Dirk de Graaf

10:00-10:15

Brazil

Colony collapse incidents in Africanized honey bees in Brazil
Dejair Message, lzabel Christina Silva, David De Jong, Naiara
H.A. Freitas, Erica Weinstein Teixeira

10:15-10:30

United
Kingdom

Build the Buzz (the value of “big data”)
Sandra Kordic , Huw Evans

10:30-10:40

Thailand

Evaluation of stingless bee propolis for the control of
Nosemosis in dwarf honeybee, Apis florea

Guntima Suwannapong, Samrit Maksong, Mananya Phiancharoen,
Eric Benbow

10:40-10:50

Russia

The role of vitellogenin gene expression level in Apis mellifera
mellifera L. longevity

Elena Saltykova, Lusa Gaifullina, Aliya Karimova, Almaz
Gataullin, Alexey Nikolenko
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Bee Health Room 101-102, 10:50 - 12:35, Saturday, 19 September

Symposium: Surveillance & Epidemiology 11

Chair-Person: Dr. Fani HATJINA and Dr. Lionel Segui GONCLAVES

10:50-11:05  Belgium Unexplained honeybee colony disorders: new research
questions coming from field experience
Noa Simon-Delso, Gilles San Martin, Etienne Bruneau,
Louis Hautier

11:05-11:20  France Bees and climate change
Henri Clement

11:20-11:35  Brazil Application of the electronic device "BEE ALERT" for
registering death of Honey Bees, Stingless Bees in general and
Disappearance of Honey Bees (CCD) in Brazil.
Lionel Segui Goncalves, Dayson Castilhos

11:35-11:50  Turkey Current status of honeybee diseases in Turkey
Ahmet Onur Girisgin

11:50-12:05  Philippines Physico-chemical Characteristics of Honey from Indigenous
Honey Bee Species from the Island of Palawan, Southern
Philippines
Elmer A. Polintan, Cleofas R. Cervancia

12:05-12:20  France Identifying effectors of the honeybee immune response,
through mass spectrometry, may represent a promising
solution for bee health monitoring
Michel Bocquet, Philippe Bulet, Yves le Conte,
Laurent Gauthier, Katarina Bilikova

12:20-12:35  China Appropriate Linoleic Acid Supplemental Level in Larvae Diet
of Apis mellifera lingustica
Zhen-guo Liu, Sheng-wei Wang, Bao-hua Xu

X Guide time: it could be often changed by chairman under condition of symposium
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POI I | nation & Bee FlOI’a Room 103, 15:00 — 16:40, Wednesday, 16 September

Symposium: Pollination |

Chair-Person: Dr. U. Lee and Dr. SG Lee

15:00-15:15  United States  Drivers of pollinator health in the United States
Dennis Van Engelsdorp

15:15-15:30  Japan Flower resource utilization and seasonal growth of Japanese
honeybee colonies in a Satoyama landscape in northern Japan.
Ayumi Fujiwara, Takehito Yoshida, Izumi Washitani

15:30-15:45  Nigeria Assessment of the floristic, nutritional and anti-nutritional
composition of west-African honeybee “stored” pollen
Caroline Akachuku

15:45-16:00  Togo Pollination and bee flora
Kodjo Logou Agossou

16:00-16:15  Russia The melliferous resourses of the Russia and a new criterion of
the regions’ melliferous value
Vladimir Kulakov

16:15-16:30  Bangladesh Role of honeybee (Apis mellifera) on the yield and yield
contributing characteristics of rapeseed (mustard) variety
BARI Sarisha-14
Rabiul Islam

16:30-16:40  Discussion led by chair persons

X Guide time: it could be often changed by chairman under condition of symposium
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POI I | nation & Bee FlOI’a Room 103, 17:00 — 18:45, Wednesday, 16 September

Symposium: Pollination 11

Chair-Person: Prof. Dennis VANENGELSDORP and Dr. SG LEE

17:00-17:15  India Pollination of tomatoes by the stingless bee, Tetragonula
irridipenis, Chikmagalore, India
M.S. Reddy, Nethra S.

17:15-17:30  India Diversity and abundance of pollinating insects on cucumber
and bittergourd flowers and their impact on quality and
quantity of crop production
Dharam Pal Abrol, Ngawang Dorjay

17:30-17:45  Brazil Colony multiplication and management of stingless bees to
provide crop pollination services
Cristiano Menezes, Kétia Braga, Marcelo Poletti,
Ayrton Vollet-Neto, Kétia Aleixo, Ariany Rossi, Mauricio Castro,
Fernando Quenzer

17:45-18:00 Oman Differentiation of Omani Acacia (Acacia tortilis) and white
Acacia (Robinia pseudoacacia) honeys using botanical and
physicochemical analysis
Aliya Sajwani, Sardar Farooq, Elsadig Eltayeb

18:00-18:15  China The status of bee pollination on oilseed rape in China
Pinpin Hu, Lihong Chen, Jie Wu, Jianmei Wang

18:15-18:30  Malaysia Melissopalynology of stingless bees (Hymenoptera: Apidae:
Hetrotrigona itama) at Taman Tropika Kenyir (TTK),
Terengganu
Roziah Ghazi, wahizatul afzan azmi, mohd Fahimee jaapar,
Norul Badriah Hassan

18:30-18:45  Turkey Researching pollination effect of honeybees (Apis mellifera L.)

on Almond
Gokhan Akdeniz, Ajlan Yilmaz, Ahmet Giiler, Yesim Okay,
Ahmet Kuvanci, Seref Cibirtoglu, Cem Bilim, Izzet Acar

X Guide time: it could be often changed by chairman under condition of symposium
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POI I | nation & Bee FlOI’a Room 106, 10:10 — 12:00, Thursday, 17 September

Symposium: Pollination |11

Chair-Person: Prof. Nazim SEKEROGLU and Dr. YK PARK

10:10-10:25  Malaysia Effects of stingless bees, Heterotrigiona itama (Apidae:
Meliponinae) pollination on greenhouse rock melon (Cucumis
melo var. Glamour)
Wahizatul Afzan Azmi

10:25-10:40  Korea A pollination method for using Bumblebees in onion (Allium
cepa L.) seed production
Kyeong Yong Lee, In Sik Hwangbo, Young Bo Lee,
Hyung Joo Yoon

10:40-10:55  India Bombiculture in India: Present status and future prospects
RajKumar Thakur, Lokender Kashyap, Avinash Chauhan

10:55-11:10  Indonesia Can differences in pollinator communities and consequent
crop pollination deficits be detected?
Damayanti Buchori, Akhmad Rizali, Anik Larasati,
Purnama Hidayat, Hien Ngo, Barbara Herren

11:10-11:25  Turkey Morphological, organoleptical and starch analysis of the pollen
grains collected in ardahan region by honey bees
Deniz Canli, Kadriye Sorkun

11:25-11:40  Philippines Native bees of Mt. Banahaw-San Cristobal protected
landscape, Philippines
Cecilia Gascon, Amalia Almazol, Ronald Garcia,
Maynard Vitoriano, Elloida Esclanda

11:40-12:00  Discussion led by chair persons

X Guide time: it could be often changed by chairman under condition of symposium
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Pollination & Bee Flora

Room 106, 13:00 — 14:40, Thursday, 17 September

Symposium: Pollination 1V

Chair-Person: Dr. EU NOH and Dr. YK PARK

13:00-13:15  Russia Comparative productivity of common evening primrose
(Oenothera biennis) from different ecologic-geographical zones
Anatolii Savin

13:15-13:30  Korea The effect of climate change on the predicted spring emergence
of Osmia cornifrons Radoszkowski in Korea, China and Japan
Shubao Geng, Chuleui Jung

13:30-13:45  Russia Thuringer mallow as a perspective honey plant of Russia
Yurii Dokukin

13:45-14:00  Malaysia Pollen distribution of Apis mellifera in the East coast of
Peninsular Malaysia.
Shamsul Bahri Abd Razak, Muhammad Firdaus Sulaiman

14:00-14:15  United States  National assessment of native pollinator abundance: status,
trends, and impact in the United States.
Insu Koh, Eric Lonsdorf, Neal Williams, Claire Brittain,
Rufus Isaacs, Jasson Gibbs, Taylor Ricketts

14:15-14:30  Turkey The importance of pollination on pomiculture and its effects on
yield and quality
Turan Karadeniz

14:30-14:40  Discussion led by chair persons

X Guide time: it could be often changed by chairman under condition of symposium
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POI I | nation & Bee FlOI’a Room 103, 10:10 — 12:00, Friday, 18 September

Symposium: Bee Flora |

Chair-Person: Dr. YK PARK and Ms. HS KIM

10:10-10:25  Turkey The favorite plants of honey bees in Turkey
Mine Kocyigit, Bahar Giirdal

10:25-10:40  Korea Traditional and ethnobotanical honey plants list in South
Korea
Sugwang Lee, Dohyun Kim, Jeongho Lee, Youngki Park,
Seahyun Kim

10:40-10:55  Canada Impact of different feeding strategies on honey bees during

cranberry pollination
Georges Martin, Pierre Giovenazzo

10:55-11:10  Turkey Protein and mineral contents of pollen that is important for
honey bees
Seref Cinbirtoglu, Metin Deveci, Fazil Guney

11:10-11:25  Turkey The characterization of Petroselinum crispum L. honey from
Hatay-Turkey
Kadriye Sorkun, O miir Gengay C elemli, Deniz Canli, Duygu Nur
G obanoglu, Fatma Giizel

11:25-11:40  Turkey The characterization of Anzer pollen collected by honey bees
Kadriye Sorkun, O miir Gengay C elemli, Duygu Nur G obanoglu,
Deniz Canli, Fatma Glzel

11:40-12:00  Discussion led by chair persons

X Guide time: it could be often changed by chairman under condition of symposium
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POI I | nation & Bee FlOI’a Room 103, 13:00 — 14:45, Friday, 18 September

Symposium: Bee Flora |1

Chair-Person: Prof. YG PARK and Dr. SG LEE

13:00-13:15

Korea

The flowering pattern of Korean Robinia pseudoacacia L.
during recent 10 years
Dong Jin Seo, Hyeon Cheol Kim, Wi Yeong Lee, Jae Cheon Lee

13:15-13:30

Korea

The value of honey plants of Styrax japonicus Sieb. & Zucc.
based on honeybee visit and nectar secretion characteristics
Hyeusoo Kim, Moon Sup Kim, Jeong Ho Song, Sea Hyun Kim

13:30-13:45

Korea

Analysis of secreted nectar characteristics, sugar and amino
acid content in floral nectar of Korean and Chinese hawthorn,
Crataegus pinnatifida Bunge

Moon-Sup Kim , Hyeusoo Kim , Jeong-Ho Song , Sea-Hyun Kim

13:45-14:00

Korea

The value of honey plants of Tilia amurensis Rupr. and T.
mandshurica Rupr. & Maxim based on nectar secretion
characteristics

Jeong Ho Song , Hyeusoo Kim , Moon Sup Kim , Sea Hyun Kim,
Uk Lee

14:00-14:15

Turkey

Honey and nectar plants of Turkey
Nazim Sekeroglu

14:15-14:30

Korea

Classification according to flower morphological
characteristics of genus Actinidia selected from Korea
Youngki Park, Chul-Woo Kim, Sea Hyun Kim, Mahn-Jo Kim

14:30-14:45

Korea

Honeybee visiting and secreted nectar characteristics of Tilia
insularis Nakai and relation with meteorologic traits

Sea Hyun Kim, Moon Sup Kim, Hyeusoo Kim, Jeong Ho Song,
Su Gwang Lee

X Guide time: it could be often changed by chairman under condition of symposium
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Pollination & Bee Flora Room 104, 17:00 — 18:40, Friday, 18 September

Symposium: Pollination V

Chair-Person: Dr. John PREECE and Dr. YK PARK

17:00-17:15  Kenya Enhancing strawberry productivity through bee pollination
Grace Asiko, Jane Oketch, Jared Mochorwa, Patricia Nzano,
Dinah Momanyi, Teresa Okecha, Blaise Okinyi, Christine Koech,
Ruth Yego, David Palla

17:15-17:30  Benin Beekeeping and bee pollination services in pesticide application
context: case study in Benin, West Africa
Bruno Agossou Djossa, Désiré  Madohonan, Hermann Cyr Toni,
Cyriaque Tokoug, Brice Augustin Sinsin

17:30-17:45  Libya Arbutus pavarii Shrub a nectar and pollen source for Apis
mellifera in EL-Jabal EL-Akhdar region in Libya
Alhashmi Agleyo

17:45-18:00  Jordan Influence of elevation on honeybees Apis mellifera syriaca
(Hymenoptera: Apidae) flight activities and its impact on fruit
set and quality of watermelon (Citrullus lanatus, Cucurbitaceae
Shahera Zaitoun, Abd Al-Majeed Al-Ghzawi

18:00-18:15  Kenya Important bee forage plants of African honey bee Apis
mellifera Sculleta. (Hymenoptera: Apidae) in Southern
Rangelands of Kenya
Richard Kimitei, Bernard Korir, Peter Kaguthi, Paul Katiku

18:15-18:30  Grenada Literature review for complied list of nectar, pollen and
propolis sources for honey bees (Apis mellifera) throughout the
world
Megan Wannarka

18:30-18:40  Discussion led by chair persons

X Guide time: it could be often changed by chairman under condition of symposium

60



POI I | nation & Bee FlOI’a Room 104, 09:00 — 10:45, Saturday, 19 September

Symposium: Pollination VI

Chair-Person: Prof. Dennis VanEngelsdorp and Mr. MS Kim

09:00-09:15

Zimbabwe

The Pollination industry in Africa, challenges and options for
enhancement
Jacqueline Gowe

09:15-09:30

India

Assessing pollination efficiency of European honey bee (Apis
mellifera L.), fruit yield and mono-floral honey production of
litchi (Litchi chinensis Sonn.) in Indian Subtropics.

Rajesh Kumar

09:30-09:45

Philippines

Mapping and distribution of native bees in Mt. Banahaw-San
Cristobal protected landscape, Philippines

Cecilia Gascon, Amalia Almazol, Ronald Garcia,

Maynard Vitoriano

09:45-10:00

India

Mellissopalynological analysis of Apis dorsata honey from
Coonoor and Kotagiri regions in the Nilgiris, India.
Shiny Rehel

10:00-10:15

Philippines

Salicin is not detected in propolis from stingless bee,
Tetragonula biroi, from the Bicol Region, Luzon Island,
Philippines

Elmer A. Polintan, Cleofas R. Cervancia

10:15-10:30

Brazil

Trophic niche of Melipona (Melikerria) interrupta (Apidae:
Meliponini) bred in Central Amazon, Brazil.
Maria Lucia Absy, Marcos Gongalves Ferreira

10:30-10:45

Jordan

Bee diversity, bee pollination and seed set of Trigonella
moabitica Zoh. (Leguminosae) as a native range plant grown
under semiarid Mediterranean conditions

Abd Al-Majeed Al-Ghzawi , Shahera Zaitoun

X Guide time: it could be often changed by chairman under condition of symposium
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BEEkeepi ng TeCh ﬂ0|0gy aﬂd Qual |ty Exhibition Hall, 17:00 — 18:40, Friday, 18 September

Plenary Session

Chair-Person: Mr. Etienne BRUNEAU and Dr. Hyun-Woo OH

17:00-17:25

Belgium

Single-flower honeys as aromatic references for honey wheel
Etienne Bruneau, Marie Warnier, Carine Massaux

17:25-17:50

Germany

Fast Authenticity and Quality Profiling of Honey by NMR
Spectroscopy

Stephan Schwarzinger, Felix Brauer, Bernd Kaempf,

Lucas Koeberle, Benjamin Duddenhoefer, Christopher Igel,
Wolfrat Bachert, Markus Hessefort, Paul Roesch

17:50-18:15

Korea

Immunological discrimination of honey by honey major
protein
Hee-Woong Kim, Deug-Chan Lee, Hae-1k Rhee

18:15-18:40

Turkey

Production of propolis in accordence with food safety and
security with contracted beekeping model
Taylan Samanci, Ash Elif Sunay, Mustafa Bayraktar
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Beekeeping TeCh ﬂ0|0gy aﬂd Qual |ty Room 104, 15:00 — 16:40, Wednesday, 16 September

Symposium: Beekeeping Techniques

Chair-Person: Dr. Ming XU and Prof. Dr. HyungWook KWON

15:00-15:15

Turkey

Effects of bee feed patties with different protein ratios on
overwintering abilities of honey bee colonies
Devrim Oskay, Onur Gorkem Akyol, Gizem S6nmez Oskay

15:15-1530

Egypt

All the colonies of any apiary in one compact hive.
Abdelhaleem Esmail

15:30-15:45

Jordan

Honeybee managment in a climatologically variable
environment in Jordan
Mohamamd Alrababah, Mohamamd Alhamad, Ahmad Bdour

15:55-16:10

Ukraine

Effective Vasyl Priyatelenko's three-strorey beehive with
unique frames
Vasyl Priyatelenko, Elena Ilienko, Victor Fursov

16:10-16:25

Ukraine

The biological potential of bee colonies is the base of the
intensive beekeeping
Valerii Semeniuk, Nadiia Semeniuk

16:25-16:40

Egypt

Potential impacts of climate change on managed honey bee
colonies in Egypt
Hossam Abou Shaara

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping T@ChﬂOlogy and Qual |ty Room 104, 17:00— 18:25, Wednesday, 16 September

Symposium: Residues and Adulteration

Chair-Person: Dr. Lutz EIFLEIN and Dr. Jeong-Woo CHON

17:00-17:15  Slovenia Coumaphos in wax and honey
Andreja Kandolf Borovsak, Natasa Lilek

17:15-17:30  Poland Comparison of transfer of different sulfonamides from
contaminated beeswax to honey
Kamila Mitrowska, Maja Antczak

17:30-17:45  New Zealand  The use of chemical profiling and contemporary data
interpretation methods to quantify Manuka honey
John Rawcliffe, Terry Braggins, Tony Wright, Ralf Schlothauer,
Jonathan Stephens

17:55-18:10  Germany Sources of contamination of honey with genetically modified
material.
Walter Haefeker

18:10-18:25  Croatia Effect of honeybee wax processing on toxic metal content
Ivana Tlak Gajger, Nina Bilandzi¢, Marina Kosanovic,
Marija Sedak

> Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping T@ChﬂOlogy and Qual |ty Room 104, 10:10— 11:55, Thursday, 17 September

Symposium: Analytical Techniques

Chair-Person: Prof. Dr. lvana Tlak GAJGER and Dr. Hyun-Woo OH

10:10-10:25  France Nuclear Magnetic Resonance (NMR) applied to honey testing:
new analytical perspectives.
Eric Jamin

10:25-10:40  Australia Identification of Subtypes and Plant Sources of Kangaroo
Island Propolis through Statistical and Similarity Scoring
Methods
Douglas lain King, Colin Charles Duke,
Noushin Aminimoghadamfarouj

10:40-10:55  Argentina Monofloral citrus honeys: the use of near infrared
spectroscopy (nir) and volatile composition to use as markers
of botanical origin
Gabriela Tamafio, Ana Bonini, Eduardo Dellacassa, Eduardo
Boido, Gloria Daners, Laura Farifia, Vanesa Giudici, Natalia
Muchiutti, Valeria Leffler, Ivan Robson, Guillermina Fagundez

10:55-11:10  Romania Issues about the informational quality of bee products, as
evidenced by sensitive crystallization
Claudia Torok, Cristina Daniela Cimpean, Cornel Hotiu,
Cristina Pavel

11:10-11:25  China HPLC method for determination of melittin in individual
honeybee (Apis mellifera) venom sac
Chen Wenbin, Dong Jiangtao, Huang Shaokang, Wu Zhenhong,
Miao Xiaoging

11:25-11:40  China Analysis of phenolic compounds and abscisic acid of acacia
honey by solid-phase extraction coupled with HPLC
Hongcheng Zhang, Chunli Sun

11:40-11:55  Japan Methodological Study on Quantitative Analysis of the Royal

Jelly Protein Apisin.
Takako Furusawa, Yasuko Arai, Kenji Kato, Kenji Ichihara
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Beekeeping T@ChﬂOlogy and Qual |ty Room 104, 13:00— 14:45, Thursday, 17 September

Symposium: Breeding and Selection

Chair-Person: Dr. Miguel Vilas-BOAS and Prof. Dr. Young-Ho KOH

13:00-13:15

Argentina

Hive double queen as a tool to increase the honey production
and requeening in Apis melifera in subtroplical climate
Gladys Schaab, Anibal Gomez, Pablo Chipulina,

Alfonso Lorenzo, Edgardo Rodriguez, Emilio Figini

13:15-13:30

Canada

The roles of pollen consumption on queen introduction
Hamzeh Ramezani Karim, Hossein Yeganehrad, Sajad Jazani

13:30-13:45

Argentina

New strategies of beekeeping production — genetic variability
evaluation of hygienic behavior and its relationship to
vVarroosis

Osvaldo Atela, Susana Bruno, Pilar de La Rua, Rodrigo
Altamirano

13:45-14:00

Ukraine

Effective technology of Mother of God's Bee-direction, with
high productivity of honeybee rearing
Vyacheslav Gluschenko Nikodim, Victor Fursov

14:00-14:10

Saudi Arabia

Natural nest characteristics of Apis mellifera jemenitica
(Hymenoptera; Apidae) and its implications in frame hive
adoption

Nuru Adgaba, Ahmed Al-Ghamdi, Awraris Getachew,

Yilma Tadesse , Jved Ansari

14:10-14:25

Egypt

A GIS approach for determination of the optimum beekeeping
density and productivity during Talh (Acacia gerrardii Benth.)
flow

Abdulaziz Algarni, Awad Hassan, Hael Raweh, Ayman Owayss

14:25-14:40

China

Effects of Division Management of Colony
Linyu TANG
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Beekeeping T@ChﬂOlogy and Qual |ty Room 103, 17:00— 18:00, Thursday, 17 September

Symposium: Characterization of Honey and Bee Products |

Chair-Person: Dr. Miguel VILAS-BOAS and Prof. Dr. Young-Ho KOH

17:00-17:15  Colombia Phenolic compounds identified as markers of origin in honey
from colombian coffee crops
Edith Castro Cruz, Martha Quicazan Sierra, Juan Marin Loaiza
17:15-17:30  Russia Flavonoid compounds propolis
Elena Vakhonina, Nataliya Budnikova, Dmiyrii Mitrofanov,
Galina Stepantseva
17:30-17:45  Serbia Polyphenolic and sugar profiles of nectars of some melliferous
plants
Zivoslav Tesi¢, Uro$ Gagi¢, Tomislav Tosti,
Dusanka Milojkovi¢-Opsenica
17:45-18:00  Kenya "An analysis of the challenges faced by SMES in marketing

honey in the third world countries™, a case study of Nairobi,
Kenya.
Benson Wainaina

> Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping Tech n0|0gy and Qual |ty Room 104, 10:10 — 11:40, Friday, 18 September

Symposium: Characterization of Honey and Bee Products |1

Chair-Person: Ms. Gudrun BECKH and Dr. Hyun-Woo OH

10:10-10:25  Portugal Chemical properties of Portuguese lavender honey
Andreia Tomas, Paulo Russo-Almeida, Miguel Vilas-Boas

10:25-10:40  Romania New approach on sensory analysis of honey, according to
ayurvedic knowledge
Cristina Pavel, Cristina-Daniela Cimpean, Laura Stan

10:40-10:55  Turkey Functional and physicochemical properties of pine honeys
collected between 2010 and 2014 from Turkey
Ufuk Alpat, Emel Damarl1, Tugge Dastan, O zge Erdem Sénmezer,
Elif Yorulmaz 0 nder

10:55-11:10  Slovenia Chemical analyses of bee collected pollen from Slovenia
(Sustainable project Honey future)
Natasa Lilek

11:10-11:25  Ethiopia Physical properties, hydroxymethylfurfural and sugars profile
of ethiopian honey
Abera Belay

11:25-11:40  China China’s royal jelly export in 2014
Ming Xu, Lihong Chen, Siriwat Wongsiri

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping Tech n0|0gy and Qual |ty Room 104, 13:00 — 14:40, Friday, 18 September

Symposium: New Technology and Good Beekeeping |

Chair-Person: Dr. Abera BELAY and Prof. Dr. Deug-Chan LEE

13:00-13:15  United Electronic bee hive monitoring for scientists
Kingdom Sandra Kordic , Huw Evans
13:15-13:30  Canada Method of operating commercial venom collection
Hamzeh Ramezani Karim, Hossein Yeganehrad,
Sajad Jazani-Dorche
13:30-13:45  United Electronic bee hive monitoring for beekeepers
Kingdom Sandra Kordic , Huw Antony Evans
13:55-14:10  United States  Record Keeping is for Everyone!
James Wilkes
14:10-14:25  Australia The development of a beekeeping innovation, ""Flow""
Stuart Anderson, Cedar Anderson
14:25-14:40  Belgium First steps for good beekeeping practices guide for apitherapy

products
Etienne Bruneau
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Beekeeping Tech n0|0gy and Qual |ty Room 104, 15:00 — 16:15, Friday, 18 September

Symposium: New Technology and Good Beekeeping 11

Chair-Person: Dr. Ming XU and Dr. Jeong-Woo CHON

15:00-15:15  Colombia Structural disruption and bioactive effect on bee-pollen treated
by proteolytic enzymes
Carlos Zuluaga, Marta Quicazan

15:15-15:30  Brazil Some challenges and achievements in the development of
Brazilian green propolis
Jairo Bastos

15:30-15:45  Greece Different types of traps collecting propolis by honey bees: Do
they affect quantity and quality of propolis?
Antonios Tsagkarakis, Konstantinos Gardikis, loannis Katsenios,
Sotirios Strigkos, Maria-loanna Stavropoulou, Konstantina
Stathopoulou, Nektarios Aligiannis, Georgios Balotis

15:45-16:00  Russia Stability of hormone components in products based on drone
brood
Dmitrii Mitrofanov, Nataliya Budnikova, Liliya Burmistrova

16:00-16:15  France Gentle Beekeeping® : a brand-new certification scheme for
happy bees and happy beekeepers
Catherine Flurin

X Guide time: it could be often changed by chairman under condition of symposium
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Apitherapy

Exhibition Hall, 13:00 — 14:40, Thursday, 17 September

Plenary Session |

Chair-Person: Dr. Cristina MATEESCU and Dr. Sang Mi HAN

13:00-13:30  Australia Honey — a sweet solution for problem pathogens and
promoting digestive health
Shona Blair

13:30-14:00  Bulgaria Proposal for standardization of propolis: international
standards - how is it possible
Vassya Bankova, Milena Popova, Boryana Trusheva

14:00-14:30  Korea The therapeutic effects of bee venom on liver fibrosis
Kwan kyu Park

14:30-14:40  Discussion

X Guide time: it could be often changed by chairman under condition of symposium
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Apitherapy Exhibition Hall, 09:00 — 10:40, Saturday, 19 September

Plenary Session Il

Chair-Person: Dr. Cristina MATEESCU and Dr. Sang Mi HAN

15:00-15:40  Romania Apitherapy in the world. present situation and perspectives
Stefan Stangaciu, Cristina Mateescu

15:40-16:20  Morocco Therapeutic properties of moroccan bee products
Badiaa Lyoussi

16:20-16:40  Discussion

> Guide time: it could be often changed by chairman under condition of symposium
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Apitherapy

Room 106, 10:10 — 12:00, Wednesday, 16 September

Symposium: A Potential Therapeutic Agents, Honey

Chair-Person: Dr. Cristina MATEESCU and Dr. Sang Mi HAN

10:10-10:15

Iran

Honey and runner
Saleh Saleh Nezhad, Abdolkarim Salehnezhad, Majid Akef,
Mashallah Jamshidi

10:15-10:30

Sudan

Honey: A complementary therapy in managing acute infant
diarrhea
Seif Eldin Mohammed, Kareemeldeen Nureldeen, M. Swar

10:30-10:45

Turkey

An evaluation of sperm morphology assay in mice exposed to
Rhododendron honey

Pmar Gog¢ Rasgele, M. Kekecoglu, S., T. Kaya, F.,

D. Gokalp, M. Kambur

10:45-11:00

Ukraine

Honey from Uncaria tomentosa (willd.) DC: a new organic
functional product that protects natural immunity and
prevents premature radiation aging. Background and problem
formulation

Viacheslav Tsuprykov

11:00-11:15

Turkey

Microscopic and microbiological analysis of thyme honey in
Turkey
Ozgur Koru, Asli Ozkok, Kadriye Sorkun

11:15-11:30

Turkey

Development of natural honey containing powder products as
a sweetener
Dilek Boyacioglu, Asli Elif Sunay, Burcu Sezen

11:30-12:00

Discussion

X Guide time: it could be often changed by chairman under condition of symposium
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Ap |the I’apy Room 106, 13:00 — 14:40, Wednesday, 16 September

Symposium: Pharmacological Studies of Honey

Chair-Person: Prof. Dr. Shona BLAIR and Dr. In Phyo HONG

13:00-13:15  Egypt Evaluation of honey as antibacterial agent
Ahmed Hegazi, Eman Abdel- Rahman , Fayrouz Abd Allah

13:15-13:30  Pakistan Evaluation of antibacterial activity of honey samples collected
from A. florea combs in District Khairpur
Naheed Rajper, Shakeel Farooqi

13:30-13:45  Turkey Effects of honey addition on antioxidative properties of
different herbal teas
Asli Elif Sunay, Gamze Toydemir, Esra Capanoglu,
Senem Kamiloglu, Ebru Durmus

13:45-14:00  Mexico Antifungal activity of Melipona honey and its morphological
effect
Elizabeth Ortiz-Vazquez, Nidia Hau-Yama, Rubiel Dzib-Leon,
Denis Magafa-Ortiz, Jesus Ramon-Sierra

14:00-14:15  Iran Evaluation of the phenolic contents and antioxidant capacities
of honey
Saleh Saleh Nezhad, Kamaruddin Mohd Y usoff

14:15-14:30  Malaysia Antioxidant activities and chromatographic phytochemical
analysis of propolis derived from Malaysian Trigona apicalis
Nor Hussaini Abd Hapit, Nornaimah Asem, Nur Adilah Abdul
Gapar, Ahmad Firdaus Abd Hadi, Eshaifol Azam Omar

14:30-14:40 Discussion
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Apitherapy

Room 106, 15:00 — 16:45, Wednesday, 16 September

Symposium: Identification for the Use of Apitherapic Propolis

Chair-Person: Dr. Vassya BANKOVA and Dr. Soon Ok WOO

15:00-15:15

Turkey

Total Polyphenols and Chemical Properties of Turkish
Propolis

Fazil Guney, Omer Erturk, Nurten Yassihuyuk, Neslihan Cakici,
Omer Yilmaz

15:15-15:30

Korea

Identification of the Active Compounds and their Anti-
Alzheimer’s Disease(AD) Activities of Propolis
Ka Young Shin, Byoung Wook Choi, Bong Ho Lee

15:30-15:45

Korea

Geographical variation of antiviral activity of propolis against
herpes simplex virus type 1 & 2.

Kwon Dur Han, Gansukh Enkhtaivan, Song Jae Hyeung,

Kim Narae, Lee Seung Wan

15:45-16:00

Indonesia

Transparent soap containing indonesian propolis wax againts
Candida albicans in leukorrhea patients
Muhamad Sahlan, Etin Rohmatin

16:00-16:15

China

Polyphenol-rich propolis extracts from China and Brazil exert
anti-inflammatory effects by modulating ubiquitination of
TRAF6 during the activation of NF-xB

Kai Wang, Lin Hu, Xiao-Lu Jin, Quan-Xin Ma, Fu-Liang Hu

16:15-16:30

Brazil

Preliminary safety data with a standard propolis extract (EPP-
AF®). A phase I clinical trial in healthily volunteers
Eduardo Coelho, Andresa Berreta, Erica Lia, Jairo Bastos

16:30-16:45

China

Evaluation of antioxidant polyphenols in Brazilian green
propolis through spectrum-effect relationships and off-line
HPLC-DPPH

Xiao-Ge Shen, Cui-Ping Zhang, Xiao-Yu Cheng,

Yan-Zheng Zhang, Fu-Liang Hu
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Ap |the I’apy Room 106, 17:00 — 18:40, Wednesday, 16 September

Symposium: Pharmacological Studies of Propolis

Chair-Person: Dr. Vassya BANKOVA and Prof. Dr. Myung-sang KWON

17:00-17:15  Brazil “Innovative release carriers for the oral administration of
Propolis: a promising medicine to Diabettes treatment”
Franciane Marquele-Oliveira, Nathaly Amorim, Thalita da Silva,
Daniel Carrédo, Andresa Berretta

17:15-17:30  Indonesia Analysis the expression of transforming growth factor-beta
(TGF-p) in inflamed rat dental pulp tissue following
application of Trigona sp propolis from South Sulawesi
province, Indonesia (animmunohistochemistry study)
Ardo Sabir

17:30-17:45  Korea Effects of propolis on the streptozotocin-induced diabetic rats
and insulin-independent diabetes mellitus mice
Chung Nyun ki

17:45-18:00  Indonesia Role of propolis as anti apoptotic agent in cisplatin-induced
nephrotoxicity in mice.
Joni Susanto, Imam Susilo, James Hutagalung, Heru Prasetyo,
Gunawan Widodo

18:00-18:15  Indonesia The potency of Trigona’s propolis extract as reactive oxygen
species inhibitor in diabetic mice
Ahmad Ridwan, Ayu Nirmala Sari, Ramadhani Eka Putra,
James Hutagalung

18:15-18:30  Indonesia East Java propolis extract as potential intracanal medicament
in chronic apical periodontitis caused by Enterococcus faecalis
infections
Tamara Yuanita, James Hutagalung, Ira Widjiastuti, Sri Kunarti

18:30-18:40  Discussion
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Apitherapy

Room 106, 15:00 — 16:40, Thursday, 17 September

Symposium: Use of Propolis as a Natural Antibiotics

Chair-Person: Prof. Dr. Shona BLAIR and Dr. Soon Ok WOO

15:00-15:15  Hungary Bee Hive Air Therapy in Europe
Janos Koérmendy-Récz Dr. CSc, Attila Markus Md

15:15-15:30  Korea Anti-Helicobacter pylori activities of a new non-alcoholic water-
soluble propolis (WEEP-3@ )
Myung-sang Kwon, Seung-wan Lee, Narae Kim, Sunjoo Park,
Uhee Jung, Hae-Ran Park, Sung-Kee Jo

15:30-15:45  Korea Anti-inflammatory activities of a new non-alcoholic water-
soluble propolis (WEEP-3® )
Sung-Kee Jo, Uhee Jung, Hae-Ran Park, Seung-Wan Lee, Narae
Kim, Sunjoo Park, Hyo-Jung Kwon, Myung-Sang Kwon

15:45-16:00  Brazil The inhibition of inflammasome by Brazilian propolis (EPP-
AF)
Juliana Hori, Dario Zamboni, Daniel Carréo, Gustavo Goldman,
Andresa Berreta

16:00-16:15  Philippines Antimicrobial properties of propolis soaps against selected
microorganisms
Nicole Angeligue Sanchez, Renard Jamora, Noel Sabino,
Alejandro Fajardo, Cleofas Cervancia

16:15-16:30  Turkey The effect of propolis on oral pathogens and human gingival
fibroblasts
Sule Sonmez, Levent Kirilmaz, Mine Yucesoy, Banu Yucel,
Berna Yilmaz

16:30-16:40  Discussion
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Ap |the I’apy Room 106, 17:00 — 18:40, Thursday, 17 September

Symposium: A Variety of Applications Studies of Propolis

Chair-Person: Prof. Dr. Badiaa LYOUSSI and Dr. Sung-Kee JO

17:00-17:15  Korea Effects of dietary propolis supplementation on non-specific
immune response and disease resistance of olive flounder
(Paralichthys olivaceus)
G.L.B.E. Gunathilaka, Dae-Han Oh, Yong-Kap Hur,
Soon-Seon Kwon, Kyeong-Jun Lee

17:15-17:30  Korea Propolis inhibits the adipogenesis of 3T3-L1 cells through
down-regulation of PPARYy
Byung Sun Yoo, Do Eun Kim, Han Bip Kim

17:30-17:45  Korea Effects of propolis on skin cells: the promising material for
cosmeceuticals
Jung-Min Shin, Young Lee, Mi Yeung Kim, Na Rae Kim,
Jeung-Hoon Lee

17:45-18:00  Japan Brazilian propolis induces arginine-dependent insulin
secretion.
Takeshi Imai

18:00-18:15  Egypt Anti-parasitic activity of propolis

Eman Abdel- Rahman, Ahmed Hegazi

18:15-18:30  Japan Biological activity of artepillin C obtained from Brazilian
green propolis
Byungyoon Cha

18:30-18:40  Discussion
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Apitherapy

Room 106, 10:10 — 12:00, Friday, 18 September

Symposium: Clinical Studies of Bee Venom

Chair-Person: Dr. Siu Wan IP and Dr. In Phyo HONG

10:10-10:25

Romania

Treatment of neuralgia with microdoses of bee venom
Cristina Pavel

10:25-10:40

Egypt

Effect of bee venom acupuncture as a complementary modality
for treatment of chronic low back pain

Maha Saber, Eitedal Daoud, Aliaa al Gendy1,

Khaled Abdel-Wahhab, Ahmed Hegazi

10:40-10:55

Russia

Apitherapy in diabetes
Vasily Krylov, Anna Deriugina, Olga Barinova

10:55-11:10

Korea

Anti-wrinkle effects of honeybee venom serum on facial
wrinkles

Sangmi Han, Sungnam Chun, Kwankyu Park,

Young mee Nichollos, Sokcheon Pak

11:10-11:25

Korea

Comprehensive and functional venomics of social wasps Vespa
crabro flavofasciate Cameron and Vespa analis parallela Andre
Kyungjae Yoon, Kyungmun Kim, Phuong Nguyen, Jong Bok Seo,
Young Han Park, Ki-Gyoung Kim, Hong-Yul Seo,

Young Ho Koh, Si Hyeock Lee

11:25-11:40

India

Bee bread-Various usage of bee bread and clinical experiences
Pushpendra Singh Bhandari, Mirela Strant

11:40-12:00

Discussion

X Guide time: it could be often changed by chairman under condition of symposium
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Ap |the I’apy Room 106, 13:00 — 14:40, Friday, 18 September

Symposium: Pharmacological Effects of Bee Venom

Chair-Person: Prof. Dr. Kwan kyu PARK and Dr. Soon Ok WOO

13:00-13:15  Taiwan Integrated apitherapy treatment of chronic osteomyelitis.
SiuWan Ip
13:15-13:30  Mongolia Hypolipidemic and blood glucose lowering activity of honey

bee venom (Apis mellifera)in alloxan induced diabetic rabbits
Khulan Tserennadmid, Uuganbayar Baatartsogt, Solongo Ganbold

13:30-13:45  India Effect of Indian honey bee venom (Apis cerana) on wound
healing efficacy, anti-bacterial activity and purification of
peptide components
Bhargava Hunkunda Radhakrishna

13:45-14:00  Korea The regulatory effects of purified bee venom on
Propionibacterium acnes-induced inflammatory responses in
vitro and in vivo
Woo Ram Lee, Hyun Jin An, Jung yeon Kim, Hyun Chung,
Kwan kyu Park

14:00-14:15  Turkey Bioactive properties of honey bee products and their mixtures
Sibel Silici

14:15-14:40  Discussion
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Apitherapy

Room 106, 15:00 — 16:40, Friday, 18 September

Symposium: Pharmacological Effects of Royal Jelly, Bee Pollen

Chair-Person: Dr. Stefan STANGACIU and Prof. Dr. Mi Kyeong LEE

15:00-15:15

Canada

The effects of N-chromosome royal jelly & bee products on
diabetes type 2
Sajad Jazani-Dorche, Hossein Yeganehrad, Maryam Moarefi

15:15-15:30

Japan

MRJP-1 multimer activates cell proliferation of fibroblasts
originated from gingiva and periodontal ligament

Kikuji Yamaguchi, Toru Suzuki, Kiyoshi Murata, Akira Fujii,
Yoshihisa Yamaguchi

15:30-15:45

China

Royal Jelly inhibits the growth of breast cancer in mice
Zhang Shuang, Su Songkun

15:45-16:00

Romania

Transylvanian raw pollen — inhibiting effect on murine colon
carcinoma culture cells; clinical case

Alina Varadi, Rodica Margaoan, Ramona Grosu, Mirela Strant,
loan Cozma

16:00-16:15

China

Proteomic research on the effect of royal jelly on carbon
tetrachloride-induced liver injury in rats

Miao Jing, Luo Yajuan, Shi Peiying, Wu Zhenhong,

Miao Xiaoging

16:15-16:30

Japan

Studies on estrogenic activities of royal jelly and its fatty acids
in vitro and in vivo

Kenji Ichihara, Satoshi Uchiyama, Shou Hotta,

Tsuyoshi Nakanishi

16:30-16:40

Discussion
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Ap |the I’apy Room 106, 17:00 — 18:40, Friday, 18 September

Symposium: Specification Studies of Royal Jelly, Bee Pollen

Chair-Person: Prof. Dr. Badiaa LYOUSSI and Dr. In Phyo HONG

17:00-17:15  Greece A suggestion for royal jelly specifications
Andreas Thrasyvoulou, Chrysoula Tananaki, Dimitrios Kanelis,
Vasilis Liolios, Maria Dimou

17:15-17:30  Russia Royal jelly normalizes microcirculation in the treatment of
thermal injury in rats
Elena Krylova, Anna Solovieva, Petr Peretyagin,
Alina Kovetzkaya

17:30-17:45  Japan 10-Hydroxy-2-decenoic acid, a unique fatty acid in royal jelly,
extends lifespan in nematode Caenorhabditis elegans.
Taketoshi Hata, Yoko Araki, Kenji Ichihara, Yoko Honda,
Shuji Honda

17:45-18:00  China Activity-guided isolation and identification of hepatoprotective
components in rape bee pollen
Liping Sun, Limiao Gao, Pengbo Gao, Xiang Xu

18:00-18:15  Romania Apilarnil (triturated drone larvae) — practical experience
treating patients
Cristina Aosan

18:15-18:30  China Comparative lipidomics analysis of queen larvae and royal
jelly from honeybee (Apis mellifera)
Xiang XU, Limiao GAO, Pengbo GAO, Liping SUN

18:30-18:40 Discussion
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Apitherapy

Room 106, 10:50 — 12:40, Saturday, 19 September

Symposium: Present Situation and Perspectives of Apitherapy

Chair-Person: Dr. Stefan STANGACIU and Dr. Sang Mi HAN

10:50-11:05  United The Apiceuticals : Geographic Medicine
Kingdom James Fearnley

11:05-11:20  China 21Century: Apitherapy Development in China
Ming Xu, Lihong Chen, Jie Wu, Jiangmei Wang, Pingping Hu

11:20-11:35  Turkey Development and recent legislative process on apitherapy in
Turkey
Mehmet Tanyuksel

11:35-11:50  Nigeria Public knowledge, attitude, practice and constraints of
apitherapy: A complementary remedy in health care delivery
in Nigeria
Adeyemi Mufutau Ajao

11:50-12:05  Russia Possible use of apitoxins in normalization of alcohol drinking
Igor Krivopalov Moskvin, Julia Korol, Alexei Krivopalov,
Denis Krivopalov, Elena Fateeva

12:05-12:20  India Clinical efficacy of an ayurvedic bee product Siktha taila & bee
stings in allergic contact eczema (dermatitis)
Sanjeev Sood

12:20-12:40  Discussion

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeepiﬂg fOr RU I’8.| Development Exhibition Hall, 15:00 — 16:40, Thursday, 18 September

Plenary Session

Chair-Person: Prof. Dr. Seunghwan LEE and Dr. Nicola BRADBEAR

15:00-15:30  Trinidad and  Api-tourism: an innovative beekeeping offering for visitors to
Tobago Trinidad and Tobago
Gradstone Solomon
15:30-15:50  Slovenia Apitourism & apiwellness, a promising beekeeping economy
on arise
Tanja Arih Korosec
15:50-16:10  United Urban beekeeping in London
Kingdom Nicholas Bishop
16:10-16:25  Czech The international meeting of young beekeepers (IMYB)
Republic Jiri Piza
16:25-16:40  Korea Introduction and development of western honeybee (Apis

mellifera) Industry in Korea
Sanggyeun Cho, Seunghwan Lee
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Beekeeping for Rural Development  roon10s 1010 11:25 wedescey, 16 septerver

Symposium: Beekeeping for Rural Development | (Europe and Asia)

Chair-Person: Dr. Gladstone SOLOMON and Dr. Nicola BRADBEAR

10:10-10:25  Turkey Queen bee science spurs entrepreneurship
Meral Kekegoglu, P Gog Rasgele

10:25-10:40  Romania Apitherapy for rural development
Cristina Pavel, Stefan Stangaciu

10:40-10:55  Japan Beekeeping, a part of improvements of livelihoods in rural
areas of Nepal
Ram Keshari Duwal, Seunghwan Lee

10:55-11:10  India Meliponiculture for Sustainable Rural Development of North-
eastern India
RajKumar Thakur, Akhilesh Singh

11:10-11:25  India Apiculture for sustainable rural development and increased
crop productivity in India
Raj Kumar Thakur, PK Chakrabarty, Surbhi Gupta, Neha Palliwal

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping for Rural Development Room 105, 13:00— 14:45, Wednesday, 16 September

Symposium: Beekeeping for Rural Development 11 (Africa)

Chair-Person: Ms. Tanja Arih KOROSEC and Dr. Nicola BRADBEAR

13:00-13:15

Mauritius

Hives for the handicapped: Beekeeping on the island of
Rodrigues
Paul Draper

13:15-13:30

Comoros

Keeping quality in Comoros: using bees to create livelihoods
and change destructive practices
Ellen Geisler

13:30-13:45

Togo

Beekeeping for rural development
Kodjo Logou Agossou

13:45-14:00

Croatia

Beekeeping schools — a great chance for rural and sustainable
development

Zlatko Tomljanovic, Ivana Tlak-Gajger, Itana Bukovac, Suncica
Stanic-Gluhinic, Dario Frangen

14:00-14:15

Zambia

Beekeeping as a Livelihood Strategy for Women in Rural
Zambia
Muule Moonga

14:15-14:30

Nigeria

Beekeeping for rural development in Nigeria: A case study of
my involvment in training five hundred farmers.
Oluwaseun Johnson

14:30-14:45

Tanzania

Queen bee rearing in africa:Its impacts in bee
population,pollination and increase of bee products
Philemon Kiemi, Bernad Chove, Shimon Barrel
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Beekeeping for Rural Development Room 105, 15:00— 16:15, Wednesday, 16 September

Symposium: Beekeeping for Rural Development 111

Chair-Person: Dr. Ram Keshari DUWAL and Dr. Nicola BRADBEAR

15:00-15:15

Uganda

Socio economic barriers to increased honey production among
rural households: Case of Northern Uganda
Deborah Ruth Amulen, Guy Smagghe, Paul Cross

15:15-15:30

Tanzania

Beekeeping for rural development
Venance Ntahondi

15:30-15:45

Cameroon

Socio-economic and technical characteristics of beekeeping in
the departments of Bamboutos, MiFi and Menoua in Western
Cameroon

Romuald Patrick Kenmogne Fotso , Meutchieye Félix,

Youbissi Annie, Tchoumboué Joseph

15:45-16:00

India

Agriculture, socio-economic development through beekeeping
of rural indian women.
Sarika Saswade

16:00-16:15

Uganda

Beekeeping for rural development in Uganda
Sarah Ankunda

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping for Rural Development Room 105, 17:00— 18:30, Wednesday, 16 September

Symposium: Beekeeping for Rural Development 1V

Chair-Person: Prof. Dr. Jong Kyun PARK and Dr. Gladstone SOLOMON

17:00-17:15  Tanzania Accessibility to livelihood amenities among women and youth
in western tanzania: The case of beekeeping activities
Angela Mwakatobe, Janemary Ntalwila, Mwanahamisi Mapolu,
Edward Kohi, Steven Nindi

17:15-17:30  Nigeria Assessment of the utilisation of beekeeping technologies in
Ekiti state, Nigeria: Implications for enhancing rural women
livelihoods
Bamigboye Emmanuel, Yusuf Olayinka

17:30-17:45  India Bee keeping empowerment in India
Satyen Yaadav

17:45-18:00  Nepal Bee keeping source of income in llam Municipality, Nepal
Nrishima Khatri

18:00-18:15  Iran Good news about beekeeping in Afghanistan
Reza Shahrouzi

18:15-18:30  Colombia Beekeeping organizations in Colombia and the application

level of quality managment systems for rural development.
Lopez Carmenza
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Beekeeping for Rural Development Room 105, 10:10— 11:40, Thursday, 17 September

Symposium: Indigenous Bees and Conservation |

Chair-Person: Prof. Dr. Seunghwan LEE and Dr. Nicola BRADBEAR

10:10-10:25  Germany The status and prospects of Apis cerana
Kaspar Bienefeld, Holly Jones

10:25-10:40  Ukraine Quality of honey as an indicator of the health of bee colonies
and sustainable production approaches and biodiversity
conservation in beekeeping. International pilot project “more
than honey”
Viacheslav Tsuprykov, Carlos Desmaison Elespuru, Ruslan
Nesterenko

10:40-10:55  Ukraine Mainstreaming conservation and sustainable use of
biodiversity pollinators into Ukrainian production landscapes.
An attempt to spread the successful experience and new
knowledge from small local project to national level
Viacheslav Tsuprykov, Ruslan Nesterenko

10:55-11:10  Nepal Scenario of indigenous honeybee species of Nepal
Khem Raj Neupane

11:10-11:25  India Differential nest site preference of giant honey bee, Apis
dorsata in Bengaluru, India
M.S. Reddy, G.N. Jayaram

11:25-11:40  Uganda Treasuring beekeeping for livelihood transformation and park
conservation: A case study of communities around Bwindi
National Park, southwest Uganda
Robert Ndyabarema, Brian Mugisha

X Guide time: it could be often changed by chairman under condition of symposium

89



BEEkeepi ng fO r R U I’8.| Deve I Opment Room 105, 13:00—14:15, Thursday, 17 September

Symposium: Indigenous Bees and Conservation |1

Chair-Person: Dr. Nicola BRADBEAR and Prof. Dr. Seunghwan LEE

13:00-13:15  Korea Beekeeping industry in Cambodia and Laos (Habitat losses of
wild bees)
Jinyeong Choi, Seunghwan Lee

13:15-13:30  India Forest beekeeping system of Apis cerana colonies by Todas: A
community based conservation approach.
Robert Leo

13:30-13:45  Mexico Community organizing strategies for the conservation of

Scaptotrigona mexicana: a perspective from the Totonac
culture for the appropriation of nature

Atzin Garcia Flores, Maria Reyna Hernandez Colorado,
Crescencio Garcia Ramos

13:45-14:00  Uganda Evaluation of performance of different beehives types used in
Uganda
Robert Kajobe

14:00-14:15  Uganda Honeybee forage plants, bee visitation counts and properties of

honey from different agro-ecological zones of Uganda
Alice Kangave

X Guide time: it could be often changed by chairman under condition of symposium
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BEEkeepi ng fOr RU I’8.| Development Room 105, 15:00—16:30, Thursday, 17 September

Symposium: Apiculture with Indigenous Bees

Chair-Person: Prof. Dr. Ki-jeong HONG and Prof. Dr. Seunghwan LEE

15:00-15:15  India An Integrated technique of sustainable honey harvesting from
the nests of Apis dorsata in plains of Karnataka, India
Narayanappa Nagaraja

15:15-15:30  Cameroon Oku white honey production from Kilum-ljim Forest-
Cameroon
Wirsiy Emmanuel Binyuy

15:30-15:45  Czech Beekeeping in the Czech Republic and Czech association of
Republic beekeepers
Jaroslav Hrabak

15:45-16:00  Indonesia The potential for wild bee honey production
Mochammad Junus

16:00-16:15  Malaysia Sizes of artificial hive and the performance of the stingless bee
Heterotrigona itama in Agropolis unisza apiary.
Abd Jamil Zakaria, Muhammad Muslim Mohd Rodi

16:15-16:30  Benin Perceptions and adaptations of beekeepers and honey hunters
to climate change in the Communes Djidja, Dassa and
Tchaourou located South, center and Northern part of Benin
Gregoire Paraiso, Roméo Ayeleroun,
Franck Akogbeto, Bienvenu Adjoha, Armand Paraiso

X Guide time: it could be often changed by chairman under condition of symposium
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BEEkeepi ng fOr RU I’8.| Development Room 105, 17:00—18:30, Thursday, 17 September

Symposium: Apiecotourism and Urban Beekeeping

Chair-Person: Dr Nicola BRADBEAR and Prof. Dr. Seunghwan LEE

17:00-17:15  Korea Ecological Alternative: Effects of Rooftop Garden on Foraging
of Honey Bee in Urban Landscape
Yoori Cho, Minjoo Lee, Jongho Kim, Sungsoo Yoon, Dowon Lee

17:15-17:30  Australia The Canberra urban honey project: Lessons for the role of
apiculture in sustainable urban food systems.
Mitchell Pearce, Carmen Pearce-Brown

17:30-17:45  Korea A Study on developing a non-nomadic bee-keeping model
forest to promote apiculture, agroforestry and api-ecotourism
in Korea
Ara Seol, Joosang Chung, Shinyoung Park, Wookju Jeong,
Youngji Kim

17:45-18:00  Brazil Entrepreneurial development in Brazil by beekeeping
Demian Condé

18:00-18:15  France Crowdsourcing for starting beekeeping businesses
Milan Wiercx van Rhijn

18:15-18:30  Turkey Creation awareness in students of primary schools about
importance of honey bee for society and environment
Meral Kekegoglu, P Gog Rasgele, F Sahin, M Kambur

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping for Rural Development Room 105, 17:00— 18:30, Friday, 18 September

Symposium: Beekeeping Sector Reviews

Chair-Person: Prof. Dr. Khem Raj NEUPANE and Prof. Dr. Jong Kyun PARK

17:00-17:15  Saudi Arabia  Beekeeping in Saudi Arabia : past, present, opportunities and
challenges
Ahmad Alkhazim Alghamdi

17:15-17:30 Myanmar The Beekeeping in the Republic of the Union of Myanmar
Hlaing Minoo, Siriwat Wongsiri

17:30-17:45  Thailand Apiculture and Pollinator Industry Survey in Thailand
Chama Phankaew

17:45-18:00  Japan Reconstruction of the farmland suffered by Tsunami damage
struk by the Great East Japan Earthquake and revitalization
of apicultural industry
Kikuji Yamaguchi, Makoto Watanabe, Yoshihisa Yamaguchi

18:00-18:15  Korea Beekeeping of Apis cerana in Korean peninsula: history,
present, and future
Seunghwan Lee, Minsuk Oh

18:15-18:30 Nigeria Can beekeeping be sustained in Nigeria?

Oluwasanjo Okunlola, Yusuf Adeyemo

X Guide time: it could be often changed by chairman under condition of symposium
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BEEkeepi ng fO r R U I’8.| Deve I Opment Room 105, 09:00—10:30, Saturday, 19 September

Symposium: Regional Beekeeping |

Chair-Person: Mr. Nicholas BISHOP and Prof. Dr. Seunghwan LEE

09:00-09:15  Nigeria Factors influencing subsistent farmers’ decision to practice
beekeeping in two ogbomoso local government areas, south
western Nigeria
Samuel Adelani Babarinde, Timothy A. Adebayo,
Adebusola A Adepoju, Adetayo D. Adeleye, Odunyemi Ayobami,
Ibukun B. Babatunde, Solomon Yisa

09:15-09:30  Turkey Occupational health and safety in beekeeping — steps in risk
assessment
Cengiz Erkan, Ayhan Gosterit

09:30-09:45  Ghana Top bar honey comb hangers (HCH) for fixing and
transporting honey combs on top bars
Abraham addo, Ansah Allotey

09:45-10:00  Nigeria Management practices to avoid stings of honeybees during
field work
Akpoke Chiegele Christian, Akunne Chidiebere Emmanuel

10:00-10:15  Indonesia Potential of sunflower and mustard greens brassica juncea |
for bees food related to the development of bee tourism in the
village Watu Agung Pasuruan, Indonesia
James Hutagalung, Suhartatik, Wiwin Retnowati, Hardiyanto,
Ahmad Radjaram

10:15-10:30  Tunisia The tunisian experience in organic beekeeping
Abbes Saidi

X Guide time: it could be often changed by chairman under condition of symposium
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Beekeeping for Rural Development Room 105, 10:50— 12:35, Saturday, 19 September

Symposium: Regional Beekeeping Il
Chair-Person: Dr. Ram Keshari DUWAL and Prof. Dr. Seunghwan LEE
10:50-11:05  Ethiopia Constraints and opportunities of beekeeping in Werieleke

District of Tigray region, Ethiopia
Teweldemedhn Gebretinsae Hailu

11:05-11:20  United Arab The path to sustainable beekeeping in the United Arab
Emirates Emirates
Denis Anderson, Ihsan Joma, Mohammed Hammadi

11:20-11:35  Malaysia The potential of high income beekeeping projects in acacia
forest reserves in Malaysia
Zakbah Mian

11:35-11:50  Tanzania Challenges and opportunities for sustainable beekeeping in

miombo woodlands of mlele district western Tanzania
Janemary Ntalwila

11:50-12:05  Ethiopia Honeybee colony marketing and its implications for queen
rearing and beekeeping development in Werieleke district,
Northern Ethiopia
Teweldemedhn Gebretinsae Hailu

12:05-12:20  Nigeria Assessment of the knowledge level on "Apiforestry' among
beekeepers in Oyo State, southwestern Nigeria
Yusuf Adeyemo, Saka Jimoh, A Alarape, Samuel Babarinde

12:20-12:35  Czech Bee the source
Republic Sona Dubna

X Guide time: it could be often changed by chairman under condition of symposium
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Round Table: Beekeepinq Technoloqv and QU8.| iN Room 107, 10:10-12:00, Wednesday, 16 September

Adulteration of bee products. Impact on markets.

Consumption of honey and honey products has grown considerably during the last few decades. With the

internationalization of markets, the adulteration of bee products is a major beekeeping problems. Fraud are many

and are at all levels. The lack of official definitions and efficient official control technologies are elements that

promote these illegal practices. Incomplete traceability makes the situation more difficult. All these elements

deconstruct the market and push down prices. Recently, some countries have strengthened their controls.

- Overview of the actual situation on international market.

- International standard of identity for bee products, the detection of analytical methods, and trade policies and
testing for adulterated products.

- The development of market-reliable indicators derived from modern analysis methods to protect against
adulteration.

- Testing program: implementation difficulties and market impact

Moderator:
Mr. Etienne Bruneau, President of TQ Commission, CARI, Belgium

Dr. Hyun-Woo Oh, LOC President of TQ session, KRIBB, Republic of Korea

Speakers:

Dr. Norberto Garcia, NEXCO S.A. IHEO President, Argentina
Mr. Eric Wenger, Chairman of True Source Honey, USA
Dr. John Rawcliffe, Administrator UMF Honey Association, Australia
Dr. Jonathan Stephens, Comvita Innovation, New Zealand
Dr. Olivier Prunaux, The DG Santé, EU
Ms. Long Xue Jung, The secretary of the China Chamber of Bee Products, China
Dr. Terry Braggins, (terry.braggins@analytica.co.nz), New Zealand,
Using LC-HRMS to determine the authenticity of Manuka Honey in New Zealand

Dr. Lutz Elflein (Germany, lutz.elflein@intertek.com)

Honey adulteration testing at the Intertek Food Servies Lab in Bremen, Germany
Dr. Emel Danarli (Emel.Damarli@altiparmak.com.tr), Turkey
Dr. Dilek Boyacioglu (dilek.boyacioglu@sbs-turkey.com), Turkey
Dr. Cristina Pavel (crispavel@yahoo.com), Romania
Dr. lvana Tlak Gajger (itlak@vef.hr), Croatia
Dr. Abera Belay (ab.berabelay@gmail.com), Ethiopia
Dr. Ming XU (clhb@hotmail.com), China
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Round Table: Bee Health Room 107, 13:00-14:40, Wednesday, 16 September

Vespid Biology, Ecology and Management of Beekeeping

Recent invasion of Vespa velutina into France and Korea provoked diverse questions on their invasion ecology as
well as its impact to honeybee industry. From this Round Table, we discuss various aspects of Vespid hornets and
options for risk mitigation into honeybee.

- First recognition of Vespa velutina in Port City of Busan and its spread

- Compositional change of Vespa species assembly before and after the invasion and its impact on honeybee in
Korea

- Behavioral response of honeybee from Vespa attack

- Behavioral aspects of VVespidae hornets

- Socio-economic impact of invasion of Vespa velutina in France

- Impact of Vespa invasion into France on honeybee health and management

- Beekeepers response of Vespa attack to honeybee colonies

- Trap design for Vespid hornets for catching flying hornet

Moderator:
Dr. Claire Villemente, NHM, France

Prof. Kilwon Kim, Incheon National University, Republic of Korea

Speakers:

Prof. Moon Bo Choi, Kyoungbuk National University, Republic of Korea
Prof. Chuleui Jung, Andong National University, Republic of Korea

Dr. Tan Jiangli, China

Mr. Henry Clement and Mr. Gilles Lanio, Beekeeper, France

Mr. Sangkyun Cho, Beekeeper, Republic of Korea

Mr. JoonGi Lee, Damok, Republic of Korea
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Round Table: Bee Biology Room 107, 15:00-16:40, Wednesday, 16 September

Artificial Bee Food, Risks for Bees and Bee Products Quality

Since humans are keeping bees and are gaining honey from them, and since sugar is available at low prices, bees
are fed nutrients that are not collected by them in the environment. Initially, carbohydrates were primarily used,
but later proteinaceous components were also implemented. Dependent on the management regime, availability
of natural food throughout the year, and climate, different traditions can be observed. These range from feeding
no protein to regularly feeding protein (as pollen or protein from various mostly plant sources mainly mixed with
sugars). The motivation behind these efforts ranges from simply doing something good for the bees, to increasing
brood production or to the absolute necessity of supplying amino acids that are not sufficiently available. Within
a colony, bees have a system of division of labor. In a colony provided with natural pollen, it is mainly the nurse
bees that consume the pollen and thus are supported in their care for the nutrition of the brood and queen, but also
in providing other members of the colony with proteinaceous jelly. If a colony is fed proteinaceous artificial food,
a variety of other members consume this food directly and the distribution of these nutrients is altered. Via the
mouth to mouth feeding between the bees (trophallaxis), the provision of the larvae and the deposition of food in
the pollen or the honey stores, portions of the offered artificial food can be found in various locations. This creates
a nutritional distribution that differs from the distribution of proteins coming from natural sources. This feeding
of artificial food will be discussed in the light of biology and commerce.

Moderator:

Prof. Karl Crailsheim, President of Scientific Commission “Bee Biology” in Apimondia,
University of Graz, Austria (karl.crailsheim@uni-graz.at)

Speakers:

Ken Tan, Chinese Academy of Science, China

Myeong-lyeol LEE, National Academy of Agricultural Science, Republic of Korea
Robert Brodschneider, University of Graz, Austria

Daniel Stabler, Newcastle University, UK

Maureen Conquer, Wild Forage Ltd., New Zealand

Bosco Okello, ApiTrade Africa, Uganda

Jeff Pettis, ARS USDA, USA

Etienne Brueneau, CARI, Belgium

Seungjae Oh, Yasaeng Honey Co., Republic of Korea

100



Round Table: Bee Health Room 107, 17:00-18:40, Wednesday, 16 September

Strategies to Prevent Global Losses of Honey Bees?

Monitoring and Prevention of the spread of new pests to new areas

Effective management of known pests and diseases

Improving nutrition and forage availability for bees

Limiting pesticide exposure both from miticides and the agricultural environment

Working together to improve overall bee health

Moderator:
Dr. Jeff Pettis, USDA-ARS, United States

Dr. Francois Diaz, World Organisation for Animal Health, France

Speakers:

Dr. Franco Mutinelli, Istituto Zooprofilattico Sperimentale delle Venezie, Italy
Prof. Asli Ozkirim, Hacettepe University, Turkey

Dr. Fani Hatjina, Hell. Agricultural Org. DEMETER, Greece

Mr. Henri Clement, National Union of French Beekeeping, France

Mr. Walter Haefeker, EPBA, Germany
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Round Table: Apitherapy Room 107, 10:10-12:00, Thursday, 17 September

Workshop on Standardization of Propolis

Although propolis, so called ‘natural antibiotics’, has various biological activities, international standardization
has not yet been realized. It is due to characteristics of natural products that their chemical compositions are
different between various production areas, depending on kinds of plants according to climate. Even though it is
necessary to standardize propolis internationally for the wide usage of good products. Hence, the issues to be
researched and overcome will be proposed and discussed in this workshop. Furthermore, the way for the
standardization could be suggested through many discussions.

The discussion is open for any issues concerning.

- Global and Korea Propolis Industry Trends

- Proposal for standardization of propolis international standards.

- How can we draw marker compounds for the standardization of the geographically collected propolis?
- Why is it necessary to standardize propolis?

- How are the chemical components of propolis different depending on the region and plants?

- What is reasonable index for the standardization of propolis?

Moderator:

MD. Young-Soo Jin, Vice Presidentof WPSF, Seoul Asan Medical Center

Speakers:

Seung-Wan Lee, President of WPSF, Republic of Korea

Ph.D Vassya Bankova, Bulgaria Academy of Science

Ph.D. Hyun-Sik Kim, Korea Basic Science Institute, Republic of Korea
Nivia Alcici, Brazil Essenciale ltda

Prof. Myung-Sang Kwon, Kangwon National University, Republic of Korea

Ph.D. Sung-Kee Jo, Korea Atomic Energy Research Institute, Republic of Korea
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Round Table: Beekeeping Economy Room 107, 13:00-14:40, Thursday, 17 September

AAA and Asian Beekeeping

From this round table, we discuss various topics on Asian beekeeping development including country report of
recent achievement in beekeeping sciences and industry. Further formal issues on AAA (Asian Apicultural
Association) are discussed. Delegate of every member country of AAA is invited.

Moderator:

Siriwat Wongsiri, Thailand
Kunsuk Woo, Republic of Korea
Cleofas R. Cervancia, Philippine

Lihong Chen, Chiana

Speakers:

Siriwat Wongsiri (Siriwat.W@chula.ac.th), Thailand

Recent development of AAA: issues from regional to industry

Lihong Chen (clhb@hotmail.com), China

Formatting for publication of Economic aspects of Asian Beekeeping industry

Chuleui Jung (cjung@andong.ac.kr), Andong National University, Republic of Korea

Scientific publication of Asian Apicultural Association, the journal of Apiculture: Current and Future
Charn Chooprasit: Thailand beekeeping economy, (charn.cps@gmail.com), Thailand

Ratna Thapa: Current beekeeping economy in Nepal, Nepal

Hlaing Min Oo: Beekeeping status in Myanmar, (drhminoo@gmail.com), Myanmar

Preecha Rod-im and O Duangphakdee: Beekeeping in Thailand: current status and future perspective,
(preecha.rod@hotmail.com), Thailand

Young Rae Kim, Korea Apicultural Agriculture Cooperative, (jiayousong@nonghyup.com), Republic
of Korea
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Round Table: Bee Health Room 107, 17:00-18:40, Thursday, 17 September

Agrochemicals and Intensive Agriculture. Impacts on Bees and Other
Pollinators

Intensive agriculture is modifying and deteriorating pollinators' habitats for nesting and foraging including honey
bee.

Increased exposure of honey bee to diverse agrochemicals including insecticide is considered as one of the most
important drivers of honeybee health decline. Two years ago, EU temporarily banned 3 pesticides belonging to
neonicotinoids family.

From this round table, we discuss followings;

- Beekeepers response from the EU countries: After ban

- Actions from scientific sectors for reducing the exposure to pesticides

- Safety guidelines and researches from industry sectors

- Impact of intensive agriculture on the habitat suitability of wild pollinators
- Honeybee toxicity to diverse pesticides including neonicotinoids

Moderator:
Dr. Fani Hatjina, Institute of Animal Science, Greece

Dr. Geoffrey Williams, University of Bern, Wsitzerland

Speakers:

Dr. Peter Campbell, Syngenta, United Kingdom

Dr. Christian Maus, Bayer, Singapore

Prof. Chuleui Jung, Andong National University, Republic of Korea
Dr. Henri Clement, UNAF, France

Dr. Noa Simon Delso, CARI, Belgium

Dr. Anne Furet, UNAF, France

Dr. Jean Marc Bonmatin, CNRS, France

Dr. Insu Koh, Purdue University, USA

104



Round Table: Beekeeping for Rural Development Room 107, 10:10-12:00, Friday, 18 September

Indigenous and Exotic Bees: Possibilities for Their Conservation,
Management, Co-existence and Markets for Their Produce

As European Apis mellifera honey bees have been moved throughout the world, we are inevitably experiencing
their competition with other bee species that are naturally present. In addition, due to farmland expansion by
human activity and global warming, the habitat of indigenous honey bees is being destroyed. Indigenous honey

bee species may be decreasing in numbers of colonies, and facing extinction in their original regions. This is why
we should consider the status of indigenous bee diversity and think about ways of conserving habitat for wild bees.

The discussion is open for issues concerning:
- Indigenous bee diversity including honey bees, stingless bees, and other pollinating bees.

- Co-existence and competition of exotic (Apis mellifera) and indigenous bees (Apis cerana).
- Conservation of regional indigenous bees

- International efforts for the protection of Asian honey bees

- Markets for honey from indigenous honey bees

- Extensive beekeeping and honey hunting practices, and issues of sustainability

- Sustainable utilisation and conservation of honey and stingless bee populations

- The need for an additional Apimondia Scientific Commission: Bee Diversity and Conservation

Moderator:
Dr. Nicola J. Bradbear, President of Scientific Commission, Beekeeping for Rural Development

Prof. Seunghwan Lee, LOC President of Scientific Commission,
Beekeeping for Rural Development, Seoul National University

Speakers:
Prof. Seunghwan Lee: habitat loss of indigenous honeybee in Laos, Seoul National University, Korea

Khem Raj Neupane: Indigenous honey bee species and honey hunting in Nepal,
(krneupane@hotmail.com), Nepal

M.S. Reddy, G. N. Jayaram: Beekeeping industry and conservation of Apis dorsata in India,
(jenureddy@gmail.com), India

Viacheslav Tsuprykov: Conservation of wild bees for pollination, (gogolmed@gmail.com), Ukraine

Chama Phankaew, Co-existence and competition of Apis mellifera and Apis cerana in Thailand,
Thailand

Kaspar Bienefeld: prospects for Apis cerana, (Kaspar.Bienefeld@hu-berlin.de), Germany
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Wo I’kShOD Room 107, 13:00-14:40, Friday, 18 September

Title: Honeybee Diagnostics PCR Kit by the iNtRON Maxim Technology

Content:

Rapid and accurate diagnostic methods are generally required for the detection of honeybee pests, diseases, and
parasites. iINtRON Biotechnology has developed several diagnostic Kits that apply the latest techniques to identify
bacteria, fungi, mites and viruses that affect honey bees.

The diagnostic PCR detection Kit aims to specifically detect SBV, EFB, AFB and Stonebrood & Chalkbrood in
honeybee with high sensitivity and accuracy. Each product type is made for ready to use. Everything needed for
PCR is included in one tube, which requires minimum handling for the reaction to set up. All PCR components
are premixed and aliquoted in each tube preventing them from cross-contamination. Therefore, the diagnostic
PCR detection Kit will guarantee to deliver results in an accurate, reliable and timely manner.

Time schedule:
1-5 minutes: Greeting and introduction of iNtRON PCR Kkits

5-30 minutes: Presentation for Honeybee diagnostics PCR kit
30-65 minutes: Performance and evaluation of results
65-80 minutes: Q&A time

Coordinator:
Dr. Seol Jae Goo, iNtRON Biotechnology, Inc., www.intronbio.com, Republic of Korea

Experimentor:

Mrs. Kim Bo Min, iNtRON Biotechnology, Inc., www.intronbio.com, Republic of Korea
Mrs. Park Ji Sung, INtRON Biotechnology, Inc., www.intronbio.com, Republic of Korea
Mr. Park Man Soon, iNtRON Biotechnology, Inc., www.intronbio.com, Republic of Korea
Mr. Choi Yoon Hyuk, iNtRON Biotechnology, Inc., www.intronbio.com, Republic of Korea
Mr. Jang Tea Young, INtRON Biotechnology, Inc., www.intronbio.com, Republic of Korea
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Wo rkshop Room 107, 15:00-16:40, Friday, 18 September

Title: Immunochromatographic Detection Technology against Pathogens of Honeybee and the
in Vitro Diagnostic kit Development

Content:

Introduction about the technology, personnel, major products of BIONOTE, INC and introduces the
immunochromatographic assay as a key technology. After introduction about the honey bee pathogens and how
detecting the pathogens using immunochromatographic assay. Introduction about the design, current progress,
release date of the final product. The current prototype will show and be performed. Finally, some prototype will
be provided to the participants as a sample.

Time schedule:
1-5 minutes: Greetings and introduction of Bionote.

5-25 minutes: Oral Presentation

- Introduction of immunochromatographic assay

- Presentation of honey bee pathogens and Application to the
immunochromatographic technology.

25-80 minutes: Practice Time: Performance of the prototype and providing

Coordinator:
DVM Ms. Kang Bo-Hye

Experimentor:
DVM Mr. Yeh Sang-Woo

109



ey Abstracts of
. Oral Presentations

10:00-18:00, (Wed) 16 - (Thu) 18 September
09:00-12:40, (Fri) 19 September
101-106, 1% Floor

2015, 44" APIMONDIA International Apicultural Congress
Scientific Program



Beekeeping Economy

P

Svy
Prof. Dr. Kunsuk WOO, President of BE Commission

College of Agriculture & Life Sciences, Seoul National University,
Republic of Korea

wooks@snu.ac.kr

Prof. Dr. Chuleui JUNG, President of Local BE Commission
Department of Plant Medical, Andong National University, Republic of Korea
cjung@andong.ac.kr

Mission
Promote the development of bee products, commercial activities, improve
the alimentary resources, and welfare of mankind

\-./ "/

'!‘Ps

2015, 44" APIMONDIA International Apicultural Congress /
Scientific Program :



Plenary Session: Beekeeping Economy and Innovation

BEO-023
Beekeeping Economy in Korea: From income generation

to ecosystem se rvice

Chuleui Jung, Sungmin Jeong, Changreol Lee

Department of Bioresource sciences, Graduate school, Andong National University, Andong. GB 760-749, South Korea

Beekeeping in Korea dates back to AD 5 in history book Sagi. Native bee is Apis cerana. European honeybee, A.
mellifera was introduced in early 1900s. Currently ap. 2 million hives are kept, but most of them A. mellifera. A.
cerana population crashed down to 10% due to recent sacbrood epidemics. Honeybee had been provided a source
of incomes ap. 400 million USD for more than 20 thousand beekeepers annually as well as diverse ecosystem
services including pollination. In 2009, Jung estimated the pollination value of fruit and vegetable production
provided by honeybee as 5.8 billion USD. Approximately 50% of the annual production was turned out as the
honeybee pollination service. Incorporating the recent research findings and the circumstantial changes on
pollinating service providers as well as the consumers, further analysis of the pollination service markets and
future research efforts to sustain the service was presented; regional distribution of the market demands and supply,
new policy changes on the bee pollination sectors are proposed.

BEO-008
Role of Beekeeping in the economic development of India:

Challenges and opportunities

Dharam Pal Abrol, Uma Shankar

Division of Entomology, Faculty of Agriculture, Sher-e-Kashmir University of Agricultural Sciences and
Technology Chatha , Jammu 180 009, Jammu & Kashmir, India

India, one of the largest honey producer and exporter in the world, plays an important role in world honey
production and trade. It is a vast country with diversity of climates. Such diversity of geographical features plays
a dominant role in determining the topography, climate and plant species present in the region. It offers great
potential for both migratory and non-migratory beekeeping. The current agricultural transformation, once linked
to apicultural operations, offers much scope for income generation through beekeeping. Only 10 percent of the
existing potential has been utilized so far. India has a potential to keep about 120 million bee colonies that can
provide self-employment to over 6 million rural and tribal families. In terms of production, these bee colonies can
produce over 1.2 million tons of honey and about 15,000 tons of beeswax. Organized collection of forest honey
and beeswax using improved methods can result in an additional production of at least 120,000 tons of honey and
10,000 tons of beeswax. This can generate income to about 5 million tribal families. The study analyses the future
prospects of the beekeeping industry and the policy changes that are required for the same.
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BEO-009
International and national legislation causing

inconsistency to honey trading

Andreas Thrasyvoulouu, Chrysoula Tananaki, Georgios Goras

Aristotle Univesity, Greece

In addition to the European standards of honey and the revised Codex Alimentarius, there are national provisions,
decisions, guidelines, even set of rules for the domestic trading of the product established by local beekeeping
Associations. When we studied all these regulations, we traced differences in the definition of honey, the claim of
the country of origin, the characteristics of monofloral honey types, the control parameters, the establishing of
quality grades and others issues that could result in conditions of unfair competition, which are likely to mislead
consumers, and thereby have a direct effect on the establishment and operation of the common market. In order
to cope with the inconsistency that exists in international legislation regarding honey and to ensure the free
movement of bee products between countries, we propose minimum requirements for all countries that produce,
import or export honey.

BEO-019

COLOSS B-RAP: Bridging bee research and beekeeping
practice.

Norman Carreck?, Sven Branner?, Ralph Biichler®, Bjgrn Dahle*, Johann Fisher®,
Asger Sggaard Jargensen?, Ole Kilpinen?, Lotta Fabricius Kristiansen®, Preben Kristiansen’,
Per Kryger®, Magnus Ljung?®, Patricia Aldea Sanchez®, Josef van der Steen?,
Flemming Vejsna s?, Geoffrey Williams*2
Y International Bee Research Association, United Kingdom
2 Danish Beekeepers Association, Fulbyvej 15, 4180 Sorg, Denmark
3 LLH Bieneninstitut Kirchhain, Erlenstrasse 9, 35274 Kirchhain, Germany
4 Norwegian Beekeepers Association, Dyrskuev. 20, NO-2040 Klgfta, Norway

5 Staatliche Fachberatung fiir Bienenzucht am Amt fur Erndhrung, Landwirtschaft und Forsten Kaufbeuren,
Hofatsstr. 23-25 87600, Kaufbeuren, Germany

6 Apinordica, Haagra 21, 590 34 Tjaellmo, Sweden
" Swedish Beekeepers Association, Borgmaestaregatan 26, SE-596 34 Skaenninge, Sweden.
8 Agroecology, University of rhus, Forggsvej 1, 4200 Slagelse, Denmark
® Competence Centre for Advisory Services, SLU, Box 234, Skara, Sweden

10 Centro de Emprendimiento Apicola de la Universidad Mayor, South Amerigo Vespucci 357, Las Condes,
Santiago, Chile

1 Plant Research International, Wageningen University and Research Centre, Business Unit Plant Research
International, Wageningen, Netherlands

12 Institute of Bee Health, Vetsuisse Faculty, University of Bern, Bern, Switzerland
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Since its establishment in 2008, the COLOSS (Prevention of honey bee COlony LOSSes) association has been
successful in bringing together bee research scientists, bee health specialists and extension advisors to study the
causes of global honey bee losses, and now has a substantial output of papers published in refereed scientific
journals. The newly established COLOSS B- RAP Core Project has the mission to bring the results of this new
research to the beekeeping target audience. Analysis of the causes of colony losses suggest that in many cases,
these, such as starvation, queen failure or failure to effectively control pests and disease, should be preventable by
timely actions by the beekeeper. Through study of existing extension and training practices, which vary widely
from country to country, B-RAP aims to understand the reasons why beekeepers may be slow to adopt innovative
management methods. Improved extension and information dissemination can thus motivate beekeepers to change
their management practices to reduce future honey bee colony losses.

Symposium: Societal Innovation for Beekeeping Economy |

BEO-012
The campaign "The Bee, sentinel of the environment':

how communities and business stakeholders can help
beekeeping

Henri Clement

National Union of French Beekeeping (UNAF), France

As French beekeepers have faced for several years a serious increase of death rate among the colonies, the National
Union of French Beekeeping (UNAF) has promoted for the last 10 years an environmental awareness campaign
called “Abeille, sentinelle de I’environnement” (1). This program encourages communities or business
stakeholders to protect the bees’ environment. Partners sign an environmental charter with several commitments
as “Not using pesticide”, “Planting melliferous flowers”, etc. This operation turned out to be very successful since
more than 50 partners have joined the project: regions, counties, cities or prestigious locations such as le Chateau
de Versailles. An important number of hives has been set up on buildings or green areas with the support of local
beekeepers. The hives establishment and honey harvesting are real opportunities to show people and politicians
how important bees and pollinators are. Every year, UNAF and its partners organize a national event named
“APIdays” in more than 70 places in the same time. Open to a large public, this free event helps to present the
honeybees’ products and to better understand bees’ mortalities. In 2014, there were more than 200 press releases
on national and international radio, TV, or newspapers. Beehives in our cities highlighted the beekeeping situation
in our countryside and particularly in the area of field crops. With its 10 years of experience, UNAF will be able
to provide the beekeepers information and tools to develop such a program in their own countries. (1)The Bee,
sentinel of the environment

BEO-013
Urban beekeeping in Taiwan

Yue Wen Chen
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National I-Lan University, Taiwan

Colony collapse disorder (CCD) is a phenomenon in which honey bees abruptly disappear. Many researches had
showed the pesticide pollution in beekeeping environment is one of the main caused factors. In order to save bee
population from the dramatically loss, we encouraged Taiwanese people to keep honey bee colonies at the city
area of the North Taiwan. The urban beekeeping program had been conducted by Taiwan Apicultural Society and
Syin-Lu Social Welfare Foundation since 2014. We collaborated with some companies and constructed 6 apiaries
which were more than 100 bee colonies totally at their private area, especially at the rooftop of city buildings.
Honey bees seem to live successfully at this urban area. The virgin queen can mate and lay fertilized eggs even
though their hive located at the rooftop of a 100 m building. The benefits and challenges will discuss in this
presentation.

BEO-035
Does proximity and size of blue orchard bee nests predict

almond nut yield?

Insu Koh!, Eric Lonsdorf?, Derek Artz3, Theresa Pitts-Singer®, Taylor Ricketts!

L University of Vermont, USA
2Frank & Marshall College, USA
3 USDA-ARS, Pollinating Insects Research Unit, USA

The use of managed honey bees to enhance crop pollination has become increasingly uncertain due growing losses
of managed hives. In response to these losses, growers of almonds, apples, and other orchard crops have begun to
explore alternatives to honey bees by enhancing nesting habitats for native bees by placing nest boxes within the
orchards. The spatial influence of these nest enhancements on crop yields has been poorly studied. Here, we
analyzed yield data from almond orchards in California. We predicted that almond yields increase with decreasing
distance of nests and increasing size of nests. We located different size of nest boxes of native blue orchard bees
in 16 plots (3.8 ha per plot) across the 61 ha orchard area and released 4000 female and associated male O. lignaria
bees from the center of each plot. We measured nut weight of a total of 216 almond trees in 2011. Then we
developed a spatially-explicit model to predict the density of bees foraging from the nests to each almond trees,
using a range of distance decay parameters (i.e., average foraging distances for bees). We compared the
relationship between the predicted bee densities with measures of nut yields for individual almond trees. We found
that nut yields significantly increased with our measure of bee density and that the best estimate of foraging
distance was roughly 60 m. This result and approach can be applied to find optimal solution of the spatial allocation
of insect pollinator nest habitats in orchards.

BEO-030

Beekeeping practices and bee pollination

Jude Ssettaba
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Native Products Itd, Uganda

Beekeeping is emerging as Avery successful agricultural practice for local people in rural areas of less developed
countries. Not only does the practice of beekeeping have intrinsic health benefits through providing food source
of great nutritional value which is lacking in rural areas, but beekeeping requires few inputs and capitalizes on a
ready supply of pollen. Beekeeping as a Commercial Enterprise may not be easily done by an individual but can
easily be achieved by a couple of individuals who can produce collectively for the market which currently outstrips
supply locally. Beekeeping practice in developing countries is majorly done in local hives using traditional
methods which comprises approximately 85% and the other 15% use top bar & frame hives. Despite the types of
technologies, majority of the beekeepers still use old beekeeping practices based on their forefather’s know how
techniques and this could also explain why the yields are low coupled with poor quality of the honey. Bees are the
most effective pollination agents second to none. Bees pollinate about 80% of the various plants (more than half
of food crops) & vegetation to yield fruit. Pollination is the biggest benefit mankind gets from bees like Dr. Albert
Einstein was quoted “if bees disappeared from the surface of the earth, man would have no more than 4 years to
live. No more bees, no more pollination, no more food....no more man.” This is how important bees can be as
regards pollination. Bee pollination can increa se yields by 45% and above.

BEO-011
The Economic Benefits of Integrating Beekeeping into

Cashew Farms in Ghana and Benin

Kwame Aidoo?, Mary Adzanyo?, Rita Weidinger?, Andre Tandjiekpon?

L University of Cape Coast, Ghana
2 African Cashew Initiative

The study investigated the income benefits of integrating beekeeping into cashew orchards in Ghana and Benin.
A possible integration of crops and animals into cashew farms was also studied. Two cashew farms with similar
growth characteristics were selected from different communities in Ghana and Benin. A 1 ha plot of 70 cashew
trees were marked and 2 strong Apis mellifera adansonii colonies placed by it. A second plot in a different
community was also selected and 70 trees marked but without honeybees. Treatments were replicated 4 times at
different locations in both countries. Colony weights, total nut yields per plot were recorded weekly. Two hundred
nuts were sampled from each plot and weighed. Honey, beeswax and propolis harvested were weighed and
recorded. Eighty (80) farmers in Ghana and 40 in Benin were interviewed on cashew farm integration. Honeybees
on farms increased nut yields by 116.7 % in Ghana and 212.5 % in Benin. Nut yield/tree increased from 4.2-9.1
kg in Ghana and 2.16-6.75 kg in Benin. Two honeybee colonies produced 41.4 kg honey, 2.8 kg beeswax and
0.74 kg propolis in Ghana; in Benin 27.48 kg honey, 1.84 kg beeswax and 0.5 kg propolis. Total annual income
of farm with honeybee was US$ 591.74/ha/yr in Ghana and in Benin US$ 575.96. Cashew farmers could keep
poultry birds, sheep, goats, snails and grow ginger, cocoyam, and black pepper under cashew trees.
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BEO-026
Determining of consumer preferences and consumer

profile oriented to honey:
A case of Izmir-Turkey

Gamze Saner, Fatih Baki, Hakan Adanacioglu, Diran Giiler

Ege University, Turkey

Bee products (primarily honey) have important effects on human health and nutrition. The honey consumption
per capita (app.1 kg) is not enough, although Turkey’s honey production is the second in the world honey
production. In this study, the consumption of honey and consumer preferences are investigated in the province of
Izmir of Turkey. The research data was collected from selected 118 consumers in 11 central districts of Izmir
province using face- to- face survey method in the production year of 2013. The socio-economic characteristics
of consumers, consumption of bee products, consumption frequencies, preferences of honey and the other bee
products are given in detail. Average honey consumption per capita is found as 1.55 kg. in research area. It is
determined that men consume more honey than women and 82% of consumers is consumed packaged honey. It
is determined that consumers notice product’s reliability (4.92), flavor (4.78), expiration date (4.69), origin (4.69),
variety (4.44) precisely and food safety is very important for consumers. Conjoint Analysis (CA) was used to
estimate consumer preferences for comb honey in this research. The place where consumers prefer to purchase
honey (38.48%) was identified as the most important factor, followed by origin of honey (30.65%), brand
(11.60%), honey price (10.88%) and color of honey (8.39%).

Symposium: Societal Innovation for Beekeeping Economy Il

BEO-010

Manuka: The Biography of an Extraordinary Honey

Cliff Van Eaton

Not so long ago, in a small island nation in the South Pacific, beekeepers produced a most peculiar honey. It was
much darker than the clover honey everyone put on their toast in the morning, and it tasted very different. In fact,
the honey was a problem: it was hard to get out of the combs, and even harder for beekeepers to sell. Today that
honey, manuka from New Zealand, is known around the world. It fetches high prices, and beekeepers do
everything in their power to produce as much of it as possible. Wound dressings containing manuka honey are
used in leading hospitals, and it has saved the lives of patients infected with disease-causing bacteria that are
resistant to standard antibiotic drugs. The book entitled Manuka - The Biography of an Extraordinary Honey
chronicles the remarkable ‘rags-to-riches’ story of manuka honey. It’s a great tale of science, in which an
inquisitive university lecturer found something totally unexpected in a product everyone had written off. It’s also
an entertaining account of the way that a seemingly simple discovery caught the international media’s attention,
helping enterprising New Zealanders to develop manuka honey-based products and take them all around the globe.
But above all else it’s a story of hope for the future, sounding a note of optimism in a world that for good reason
feels saddened and sometimes even afraid about the future of the special relationship we humans have always had
with those marvellous creatures, the honey bees.
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BEO-034
Beekeeping technology and quality issues in India:

Contribution of VSBT, Baramati

Dhananjay Wakhle!, Vivek Khalokar?, Sushama Chaphalkar?

Vidya Pratishthan's School of Biotechnology, Baramati, Dist. Pune, MH, India

%Vidya Pratishthan's School of Biotechnology, Baramati, Dist. Pune, Maharashtra, India

Honey collection (hunting), as depicted on rock paintings found in Central India and use of honey is known as per
Ayurvedic systems for medicine and health in India since ancient times. However, beekeeping as an industry to
some extent has been a recent development since last 50 — 60 years only. Beekeeping activities are restricted to
some pockets. Moreover, perhaps India is the only country blessed with 4-5 species of natural honeybee colonies.
Diversity of honey bees ecotypes, biology and behavior demands specific technologies for respective targeted
activities. At present, the main focus of beekeeping in India is for production of honey to meet demand in local
market and for export. Estimated total of about 70,000 tonnes of honey, including honey from giant rock bees
Apis dorsata in forests and mountains, Apis mellifera and Apis cerana from apiaries and even from Apis florea
and to some extent produced from stingless bees Trigona irridipennis. The demand of beekeeping for honey and
other valuable bee products besides for pollination of crops by honey bee colonies to increase yields, have been
increasing very rapidly due to awareness and publicity. The most potential areas in different states in India in
general and especially Baramati and other areas in Maharashtra state, the beekeeping may boost by systematic
planning and application of modern technologies. In view of this the VSBT, Baramati, has been undertaking
various training programmes and need based research projects to promote beekeeping among farmers. The data
and results are presented in this paper.

BEO-042
The meliponiculture for honey production in Thailand

Duangphakdee O., Rod-im P.

King Mongkut’s University of Technology Thonburi, Ratchaburi Campus, Bangkok, Thailand

Honey from stingless bees has recently become of interest because of its medicinal properties. Comparisons of
honey and propolis yields from four common species of stingless bee of Thailand (Trigona pagdeni, Trigona
laeviceps, Trigona terminata, Trigona fuscobalteata) kept in the wooden boxes showed that the total yields from
best to worst for honey production was T. pagdeni, T. laeviceps, T. terminata and then T. fuscobalteata; and for
propolis T. terminata, T. pagdeni, T. laeviceps and T. fuscobalteata respectively. The compositions of honey from
three stingless bee species, T. pegdeni, T.laeviceps and T. terminata, collected from experimental areas in
Ratchaburi province, Thailand were analyzed for apparent reducing sugar, calculated as invert sugar, moisture
content, apparent sucrose, water insoluble solids, mineral (ash), acidity, diastase activity, hydroxymethylfurfural
and food additives contents. The results revealed that stingless bee honey has free acidity and moisture content
higher than maximum established for A. mellifera honey while total reducing sugars content were lower than a
minimum established for A. mellifera honey.
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BEO-022
Indonesian beekeeping in maximizing its development and

honey bee products

Musthoha Iskandar?, Mohammad Candra?, James Hutagalung®, Budi Santosa?

! president Director Forest Owned Enterprise Perhutani, Indonesia

2 Indonesian Apiculture Association, Indonesia

3 Departement Parasitology Faculty of Medicine Universitas Airlangga and Indonesian Apiculture Association,
Indonesia

Background: Beekeeping is an environmentally friendly agribusiness and useful in improving the community
welfare, especially for people around the forest. It increases income and nutritional quality by providing bee
products such as honey, pollen, royal jelly, propolis etc. Additionally, bees are very potentia pollinators in
agriculture. Three main beekeeping activities in Indonesia are: collecting honey of forest bees (Apis dorsata),
cultivating local honey bee Apis cerana & Trigona as well Apis mellifera. Method: One of State-Forest Owned
Enterprises, (Perum perhutani), initiated to focus the development in three areas, West Java for Apis cerana,
Central Java for Apis mellifera and in East Java A. cerana and Trigona. The methods applied: 1. Business
Evaluation, 2. Participatory approach, 3. Policy Maker approach, 4. Technology Guidance and Training, 5.
Demonstration Plot. The results are improvement of A mellifera beekeeping in Central Java and East Java new
product development of ready to drink honey water and also in West Java for Apis cerana. Conclusion: some
improvements, high participation of beekeeping stakes holders are urgently needed. Current policy of forestry
development switching from forest maximizing to sustainable forest. The new paradigm of forest resource
management in the future is not solely the production approach, but should include natural resource management
(Resource Based Management), cooporating the synergy of ecological, economic and social community through
pro-community development approach (Community Based Development).

BEO-037
Beekeeping in Mongolia

Khaliunaa Tsevegmid

HB GROUP NGO, Mongolia

In Mongolia first introduction of honeybee Apis mellifera was in 1959 and it has been scientifically developing
since mid of the 70s. Ten years later the number of bee colonies was reached to nearly 4000 only in the forest
steppe zone. Economy transition period-since 1990 two decades in Mongolia the number of bee colonies and
beekeepers was dropped-off. However, it is now increasing and attracts interests of many people, thanks to few
specialists who saved the root of the beekeeping in Mongolia during the crisis period. Raising interest to have
and keep bee colonies influences very positively to livelihood of families in countryside of the country and good
as well as to the natural vegetation cover. Nowadays Mongolia has around 500 beekeepers, of them 96% are
beginners or hobby beekeepers and only 4% is more professional people who have at least 50 and more bee
colonies and 20 years work experiences. We will present and discuss in detail the beekeeping status of Mongolia.
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BEO-001
Beekeepers’ perceptions of agricultural cooperatives: Case

study of milas district

Tayfun Cukur

Mugla Sitki Kocman University, Turkey

Agricultural cooperatives are very important organizations for farmers in rural areas. Farmers could buy cheaper
agricultural inputs through cooperatives, sell their agricultural products more expensive thanks to the cooperative.
Also agricultural cooperatives could contribute to agricultural production increases.

Agricultural ccoperatives can be classified as follows agricultural services and procurement (purchasing)
cooperatives, agricultural processing and marketing cooperatives, agricultural production cooperatives, and
agricultural credit cooperatives. Agricultural cooperatives are established to protect the economic rights of farmers
and to gain more profits. Milas district has a significant potential for beekeeping. As of 2013, beekeeping activities
carried out 67 neighborhoods (village) in Milas district. There are 726 beekeepers in Milas district. Milas district
has a 133 955 hives. Total honey production is 3348 tonnes and wax production is 2248 kg in the district. The
research depends on survey data will be collected from beekeepers in Milas district. There are three objectives of
this research. The first aim of the research is to determine the socio-economic status of the beekeepers. The second
aim of the research is to determine the perspectives of beekeepers about cooperatives. The third aim of the research
is to identify factors that impact on the cooperative membership of beekeepers.

Symposium: Current Situation of Beekeeping Economy

BEO-038

21 Century: The status and trend of beekeeping
development in China

Lihong CHEN?, Ming Xu?, Jie Wu?, Pinpin Hu®, Jianmei Wang®

! Apicultural science association of China
2 Department of International Cooperation of Chinese Academy of Agricultural Sciences (CAAS)

3 Institute of Apicultural Research of CAAS, Apicultural Science Association of China

China is an ancient country, a big agricultural country and also a large apicultural country in the world. China
beekeeping has a long and rich history. The Chinese government has attaches importance to the protection of
beekeeping. Since the national strategy of The 12th Five-year-plan of National Beekeeping and the National
Beekeeping Regulation issued, China apiculture has made enormous strides and well developed. In 2014,
Apicultural Science Association of China (ASAC) statistics show that China possesses approximately 9,200,000
honeybee hives, 300,000 beekeepers, over one thousand bee products enterprises and academic institutions on
apiculture in the whole country. The output of honey is averagely 400, 000 tons, royal jelly 4,000 tons, bee pollen
4000 tons, beeswax 6000tons, propolis 400 tons and some drone pupae and larvae per year in China. 50% of the
all bee products are exported to EU, Oceania, American, African and Asian countries. More importantly, ASAC
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has set up more and more Bases of Bee Products Safety and Standardization in main beekeeping provinces and
has made a great improvement on bee products quality.

BEO-016
Improving beekeeping economy by moving bee colonies

Tibor Vargapal

PROMED - velie produkty, s.r.o., Slovakia

Climate changes and intensification of economy in recent years led to a reduction in the number of regular honey
harvests from 3 or 4 harvests per year to 1 or 2, what is not sufficient for beekeeping economy. We solved this
situation by moving bee colonies to have 3 or 4 honey harvests per year. We move bee colonies after rapeseed
honey harvest to acacia forests and then is one part of bee colonies moved to linden forests and another part to
raspberry fields. After that we move bee colonies to conifer forests for honeydew. After above mentioned main
honey harvests we move bee colonies to Solidago canadensis fields, so bees can collect enough pollen for winter
generation and honey for winter, so we can reduce costs for feeding for winter.

This is how we are trying to ensure good economy of beekeeping.

BEO-033
An overview of apiculture and its constraints in Nepal

Sunil Aryal®, Chuleui JUNG?

'Entomology Division, NARC, Nepal

2Andong National University, Republic of Korea

Beekeeping has been in practice since ancient time in Nepal. It is one of the high value and income-generating
activities for majority of people in Nepal. Diverse climatic conditions of Nepal inhabit five species of honeybee
out of which Apis laboriosa, A. dorsata, A. cerena, A. florea are native whereas Apis mellifera was introduced and
is being reared commercially. Three sub-species of A. cerana, viz. A. cerana indica, A. cerana himalaya and A.
cerana cerana are colonized in different regions of Nepal. A. cerena is cultivated on local as well as in modern
bee hive. However, most of the annual honey production comes from wild honeybee. Number of hives recorded
during 2012/13 was 169,000 with 1625 MT of honey production. Hive productivity is very low due to problems
associated with apiculture. Inadequate knowledge on benefit of pollination, low quality of A. cerena, inadequate
bee research program, colony migration and absconding, pesticide application, inadequate data on bee floral
identification and carrying capacity, quality control, and poor hive management are the major concerns for
beekeeping in Nepal. Though attempts have been made to address a few issues such as pest and disease
management, behavioral study of wild honey bees, pollination and floral diversity, but most of the problems are
unattended because researches on beekeeping is very scattered and not well organized. Ample opportunities are
available to promote apiculture for pollination and hive product. This paper reviews on honeybee diversity, honey
production, problems in apiculture, and areas for future study in Nepal.
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BEO-027
Pine honeydew honey; importance, conditions of

production and economy

Muhsin Dogaroglu!, Banu Yucel?, Gamze Saner®
'Doga Beekeeping Company, Tekirdag/Turkey
2Ege University, Faculty of Agriculture, Department of Animal Science, Izmir/Turkey

3Ege University, Faculty of Agriculture, Department of Agricultural Economy, lzmir/Turkey

Pine honeydew honey is produced by honeybees from secretions of endemic insect (Marchalin a hellenica Genn.)
that of indigenous from the coast of Aegean Sea with part of West Coast Meditearraen and they make it into richly
flavoured reminisce nt of sweet molasses. The pine honeydew honey offers such a unique physicochemical
parameters that it is not similar to any other honey. In general, sucrose level of pine honeydew honey determines
below the CODEX and EU standards whereas reducing sugar, mineral contents and pH levels could be found
higher so, special properties of pine honeydew honey necessitate a specific consideration of CODEX different
from floral honey. Otherwise, most pine honeydew honey might be considered out of standart and tricky. Turkey
ranks the 2nd place for number of bee hives and 4th place for honey producing in the World beside of the the
biggest honeydew honey producer and exporter in it. While the production amount could be change by years,
92-95% (app.25.000 tonnes) of the pine honey in the world is produced in the Aegean region of Turkey. Mugla
Province obtains only app.80% of the Turkish pine honeydew honey production. Turkey exports 95% of the annual
production of pine honey. There is a great demand for Turkish Pine Honey from abroad with its quality and aroma.
Provided that some measures are taken, Turkey is surely ready to share with whole world “sweet blessing” god
gifted to this unique geography.

BEO-005
The Beekeeping Economy in Japan

John Hamilton

Aichi University, Japan

This presentation will begin with an analysis of a strawberry house pollination contract in Japan. The speaker has
lived in Japan for more than 30 years with long ‘holidays' in England, and contrived to keep bees in both countries
for most of that time. At present his bees in Japan are in a bamboo thicket in Seto Akazu near to Nagoya. It is
April and shade and ventilation are about right, but there is a danger that bamboo shoots will come up under the
hives and tip them over. So they have to be watched carefully. Japanese beekeepers migrate. The Aichi beekeepers
from around here start the year pollinating strawberries in greenhouses. Honey starts coming in about now from
clover, vetch and then Acacia and Citrus. Next the pollination of pears (Nashi) in Anjo and Sanage is important.
At the end of May beekeepers truck their bees north to Iwate and Akita for the horse chestnut and acacia again,
and some go on to Hokkaido. A friend who lives in Gifu used to take his bees to Otoinep in the north of Hokkaido
for the thistle and lime honey. There is a problem with bears up there.

In this presentation there will also be information about Cerana beekeeping in the mountains, comparing it with
Cerana beekeeping in Korea and China, and comments on migratory beekeeping in Western China and the
pollination of Japanese Fuji apples in Xinjiang, west of the Taklimakan desert.
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BEO-017
Impact of honey bee on the economy of Bangladesh and

chemical characters of Bangladesh honey

Hasan Fuad El Taj!, Chuleui Jung?, Andreas Thrasyvoulou®

1 Hajee Mohammad Danesh Science & Technology University, Bangladesh
2 Andong National University, Republic of Korea

3 Aristotle University of Thessaloniki, Greece

The history of beekeeping in Bangladesh is not very old and started successfully from 1977 with Apis cerana
indica. Bangladesh has a great potentiality of beekeeping due to its favourable weather condition prevailing round
the year and plenty of multi- seasonal plants or crops nectar and pollen producing plants throughout the country.
About 200 species of plants are identified as the hosts of bee in Bangladesh. At present around 25,000 skilled and
unskilled beekeepers and 2,000 bee-farms are involved in Bangladesh. The forest, Sundarbans is the largest
mangrove forest in the world where about 75% natural honey is produced by giant bees, Apis dorsata. The amount
of honey produced through beehives and derived naturally from the Sundarbans is estimated about 6,000 tons per
year. Beekeeping also enhances the yield (more than 30%) of important agronomical and horticultural crops due
to bee pollination. About 200 species of plants are identified as the hosts of bee in Bangladesh. Bangladesh has
immense potential to export honey and the earning from honey export during February-June period in 2013-14
was $23125. In 2013, the honey from different origin of Bangladesh included Apis mellifera and Apis dorsata was
analysed. Twelve samples were tested and found moisture % ranged from 17.7-23.1, electrical conductivity 0.17
—0.55 mS/cm, HMF value N.D-370 mg/kg, pH 3.26 — 4.25, Acidity 15-30 meg/kg, Fructose 29.04-44.90 and
Glucose 35.57- 43.63. Sucrose % detected from two and trehalose from single samples; however melezitose and
melibioze were not detected from any samples.

Symposium: Political Aspects for Boosting Beekeeping Economy

BEO-036
An overview for the implications of natural bee keeping

management that to boost beekeepers profits.

Kunsuk Woo

Seoul National University, Republic of Korea

Since 2009, in order to find out international bee products market environment at some countries; USA, Italy,
Japan, Thailand, and South Korea were working surveyed. Among the bee products, focused on retail market
prices of 21 kinds of honey. There are some remarkable cases of some kinds of bee products appear different
prices at different region or countries. In the niche market, we know that many of these interactions beekeeping
industry are not simple stories of intimate relationships between one-on-one. Recently, domestic prices are
increased than of the international market. Current environment of the beekeeping industry certainly points to the
need for new approaches and ways of thinking. Natural beekeeping management is right way at the consumers
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demand. In the future to provide for our long-term bee products quality, maintain a sound sustainable basic for
economic activity. This also one of the reasons why the consumer is willing to pay a premium for organically
certified bee products. Promote and explore the value and bee products diversification based on domestic market
studies. Key words: bee products, natural beekeeping, market environment, organic.

BEO-040
Mainstreaming conservation and sustainable use of

biodiversity pollinators into Ukrainian production
landscapes. An attempt to spread the successful experience
and new knowledge from small local project to the
national level

Viacheslav Tsuprykov, Ruslan Nesterenko

Environmental NGO

The long-term challenge for Environmental NGO “Gogolmed” is to ensure that Biodiversity of pollinators
conservation is mainstreamed into production and marketing of agricultural business, in order to create community
incentives to conserve and enhance biodiversity of pollinators including honey bees in Ukrainian land while
maintaining appropriate incomes to satisfy beekeepers family needs for livelihood and wellbeing. There are three
main barriers to achieve this: -the institutional framework is not sufficiently capacitated to address the needs of
an emerging biodiversity-based beekeeping business sector, based on sustainable harvesting and production
principles; -at the community-level, sustainable beekeeping production approaches and biodiversity conservation
efforts are inadequate due to low incomes from present product categories; -community revenues are limited due
to low prices in honey market, due to the fact that high-quality honey, produced using sustainable methods of bee-
keeping in the natural area, beekeepers are forced to sell as a regular honey. The project will directly address these
barriers through the three major components of the project: 1. Building national capacity for support of
Biodiversity Beekeeping Business. 2. Piloting Community-based Social Enterprises in valuable Ecoregions. 3.
Mainstreaming Biodiversity Business into the supply chains of high-value consumer markets. Our strategy
addresses the most critical underlying driver of biodiversity pollinators loss; the failure to account for and price
the full economic and human health value of ecosystem pollination service and goods.Especially, it concerns of
high-quality honey, an essential functional product in the diet of every modern person, one of the last surviving
natural products.

BEO-015
Impact of projects and financial support on the growth of

beekeeping sector and beekeepers: A case of Tanzania in
East Africa

Stephen Msemo
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Tanzania Forest Services (TFS) Agency, Tanzania

Most of beekeepers in Africa are doing substantial beekeeping to meet family necessities and only few are
practicing commercial beekeeping. The Government in most countries have restrictions and standards that regulate
importation of honey. Consumers of honey are very keen to quality, safety and authentic the situation which few
actors (beekeepers in developing) are able to meet these requirements. The Governments are putting effort to
maximize production by supporting beekeepers with bee equipment; extension services and facilitates market
access including provision of credits. A number of projects are being implemented to support communities to
undertake beekeeping as an income generating activity. Desk review method used to collect information on
projects and financial supports in Africa, whether it helps beekeepers to grow. Interview approach also applied to
beekeepers and other actors based on the Research Question (RQ). Data analysis was due to Qualitative method
using grounded theory, coding quotations (statements) from interviewees and from the literature review. Findings
were presented through table and discussion based on coded statements. Results revealed numbers of beekeeping
interventions happening were focused to improve beekeeping sector and concentrated on the provision of beehives,
storage and packaging facilities and trainings. It also proved failure on the aspect of sustainability to beekeepers
at the end and what beekeepers and beekeeping entrepreneur’s wants and needs were not within the scope of the
project objectives. It is recommended interventions to focus factors that address low production, quality of the
products and entrepreneurial process to individual beekeepers in a corporate.

BEO-006

The design and effect prediction of subsidy policy on
positive- externality industry-take subsidies for mobile
bee-keeper purchase for example

Yun Gao, Zhijun Zhao

Institute of Agricultural Economics and Development, China

An identification and evaluation on agriculture externality is an essential precondition to subsidize agriculture. In
China, the annul value of honeybee pollination reached 242.9 billion RMB (about 40.5 billion US dollar), while
it was 14.6 billion US dollar in the 90’s of last century in United States, which is 143 times of that of honeybee
products. As Chinese agricultural is becoming more specialization, increasing in scale, productivity and utilizing
of herbicides and pesticides, it confronted serious pollinator decline. The main obstacle to the establishment and
growth of pollination services is the problem of “hitchhiker”. This paper attempts to identify policy problems in
the commaodity program which efforts to promote pollination services issued by the Federal government of U.S.,
to help Chinese government avoid these mistakes in each effort to establish pollination services and beekeeping
development. In this respect, we pose four main questions: who should pay for pollination service, does subsidy
for promote pollination services, what is the focus of subsidy should be, and how the subsidy affect. The paper
took subsidies for bee industry for example to analyze breakthrough and policy framework of subsidy policy and
carried out an evaluation of subsidies adopted data of fixed observation point of national bee industry program. It
showed that to implement subsidies for mobile bee- keeper purchase is the most feasible, appropriate and
economic intervene measurement to internalize the externality of bee industry based on current situation of China.

127



BEO-018
Exploring opportunities and constraints for payments for

pollination services in Africa

Aske Skovmand Bosselmann?, Lise Hansted?
1 University of Copenhagen, Denmark

2 Danish Beekeepers Association, Denmark

Payments for pollination services (PPS) can play an important role in securing an adequate crop yield for farmers
while generating a new source of income to beekeepers, also in Africa, where small-scale bee keeping is
widespread. Combining a global pilot survey of PPS-schemes among beekeepers associations with a review of the
sparse PPS literature, this study identifies and discusses the opportunities and challenges for PPS to work in
agricultural regions of Africa. Worldwide, PPS-schemes exist in many countries, but besides South Africa, PPS-
schemes are mainly unknown on the African continent. Willingness of farmers to pay for pollination have been
shown in specific locations, but willingness depends on awareness which is often low; a widespread perception
exists among farmers of pollination being freely and adequately provided by nature thus a low demand for
pollination services. Other constraints include widespread traditional beekeeping and limited number of large-
scale beekeepers or beekeepers associations with sufficient number of beehives; poor rural infrastructure and low
transport capacity among beekeepers limiting mobility for timely provision of pollinators; and limited institutional
capacity and political prioritization for pollination markets, which hinders national strategies for PPS. Furthermore,
international pollination projects often do not include research on economic incentives for pollination services.
Other research needs include institutional mechanisms and economic trade-offs between service delivery and
honey production, a disincentive for beekeepers to engage in pollination services. With an institutional framework
to support the development of pollination services market, pollination services could be an important add- on to
national and local beekeeping economy.

BEO-032
Government attach more importance to apiculture and

promote beekeeping development in China

Lihong Chen, Ming Xu, Jie Wu, Pingping Hu, Jiangmei Wang

E-mail: clhb@hotmail.com

Apicultural science association of China, Institute of Apicultural Research of CAAS, China

As is known to all, China is the biggest beekeeping country in the world. Since new century, government has
attached more importance to beekeeping and promulgated a series policy such as Beekeeping Regulation of China,
The Twelfth Five-Year-Plan of National Beekeeping Development, Green Channel, Beekeeping License, Bee
pollination Technology, Bee Quarantine Practice and so on. The government also issues a series standards, for
example, Regulation of Beekeeping Technique, Protocol of Diagnosis for Foulbrood Disease, Bee Products
Production Management Regulation, Green Food-Bee Product etc.and provided massive financial supports for
bee research. All of these make great promotion for Chinese beekeeping rapid and standardize development.

Nowadays, China has abundant nectar resources in correspondence to its vast land territory to feed the largest
honeybee population in the world. Around 8.9mln honeybee hives, including Apis mellifera and Apis cerana, are
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under the care of beekeepers in the whole country. Most beekeepers have to practice migratory beekeeping in
pursuance of the nectar blooming season from south to north of China in order to harvest as much as possible
honey and produce more royal jelly, propolis, pollen and drone pupa. At present, the average annual yield of honey
is about 400,000tons, royal jell 4000 tons, propolis 500 tons and bee pollen 6000 tons, which position China to
the top producer of honeybee products in the world. Bee products procedures are also growing gradually with
standardization and specialization and get higher quality of product promotion.

Symposium: Market Innovation for Beekeeping Economy |

BEO-025

Honeybee Products Market of China
-Performance in 2014 and Prediction for 2015

Ming Xu?, Lihong Chen?

86clh@sina.com; chenlihong@caas.cn
! Department of International Cooperation of Chinese Academy of Agricultural Sciences (CAAS), China

2 Apicultural Science Association of China (ASAC), Bee Research Institute of CAAS Xiangshan, Haidian District,
Beijing, 100093, China

China is a major beekeeping country in the world. It ranks the first in the world in terms of production of honey,
royal jelly, pollen, propolis. Its annual honey production varied from 400 to 450 thousand tons. Its capability for
fresh royal jelly production can be fetched to more than 4,000 tons annually accounting for 90% of the world total
production of royal jelly, with over 10,000 tons potential for annual pollen production. The honeybee products are
not only for export in exchange for foreign currency, but also are consumed in the domestic market. The
performance and market information of honeybee products for 2014 are elaborated and the predictions are made
for 2015.

BEO-004
The social laboratory analysis of solution for beekeepers’

marketing problems (a case study of Turkey)

Murat Emir

Ondokuz Mays University, Turkey

Turkey comes 2nd after China in terms of its presence of 6 million bee colonies, and its annual production of
about 100.000 tons of honey. The biggest problem facing beekeepers in Turkey is their lack of sufficient marketing
methods and capacity. The aim of this study is to present solutions to the marketing problem of beekeepers in
Turkey. In the study observations and applications (also called a ‘social laboratory’) were utilised. Social
laboratory (SL) means that the theoretical information of social sc iences are tested against the conditions on the
field. Initially the concepts of marketing and selling are compared. Afterwards, suggestions for solutions of the
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SL created for the marketing of bee products are presented. Some marketing methods for a variety of bee products
are applied and observations pre- and post-marketing are analysed. As per the results of the SL, it has been
identified that honey marketing depends on mutual trust, consumers prefer to buy the honey they find to their taste
from persons or companies that they feel as trustworthy, beekeepers who cannot sell their products for the prices
they wish to sell can minimise their marketing problems by basing the main elements of marketing on
trustworthiness and work ethics. Apart from these, preparing a customer database, making note of the transactions,
taking good care of the product packaging, informing the consumers through product advertisement, identifying
customers’ wants before selling products and after sales of the product getting customer feedback are some
methods that can solve marketing problems.

BEO-031
Honey bee as source of nutritional product: Scientific

insight
Sampat Ghosh, Chuleui Jung

Andong National University, Republic of Korea

We studied the possibility of incorporating the honeybee (Apis mellifera, Apidae) as a marketable product as
human food and animal feed. Honeybee is among few insects domesticated with large population in small space.
Nutritional analysis showed high potential, i.e. higher protein and ash and less fat content. Adult honeybee
contained higher amount of protein (52%) than that of brood (36 to 46% in larval and pupal stage). Almost all
essential amino acids were found. Adult honeybee contained less amount of fat (7%) than brood one. Unsaturated
fatty acid (66.8%) was higher than the saturated.The higher value of PUFA: SFA (0.5) indicated higher nutritional
quality of the oil. The higher ash content indicated better source of minerals. The use of honeybee as a source of
nutrition advocates health benefits and possibly additional source of income for beekeepers, given some obstacles
resolved.

BEO-041
Global and Korea propolis industry trends

Lee Seungwan

Seoul propolis co., It. Republic of Korea

Propolis is a natural antibiotic made by honeybees and commonly used in nutraceuticals in health care, drugs,
cosmetic and medicinal preparations because of its antiseptic, antiinflammatory, and anesthetic properties. The
developments in propolis research and technology using propolis extracts in nutraceuticals, cosmetics and drugs
have been applied internationally for a patent since 1970s. Looking at trends in international patent applications
for the last 20 years, the use of propolis has been more dedicated to the development of products rather than
method for extracting propolis. The patents after the mid-2000s show that method for improving the water-
solubility of propolis extracts has been extensively studied in order to be substituted for ethanol extract of propolis.
Thus, demand propolis is expected to continue growing in the markets and it will be being used in many areas
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with increasing success. Increasing healthcare cost, rising aging population and the growth of emerging middle
class in China and developing countries in Asia are one of the key factors driving the growth of the global
nutraceuticals market. The global nutraceuticals market are expected to reach $120 billion (USD) in 2016.
Additionally, as a natural supplement, propolis market is expected to increase significantly in the future.

BEO-021
Using geographic information system to evaluate honey

and pollen potential on a territory

Michel Bocquet

Apimedia, France

Territorial collectivities are willing to develop policies to help the beekeeping sector, in order to increase honey
production, pollination services and biodiversity in land management. For this purpose, they need a precise
geographical approach, and a good evaluation of the honey potential. A method to evaluate nectar and pollen
potential at territory scale on a weekly base using GIS (Geographic Information System) has been developed.
Using a phytosociological approach, the vegetation of homogenous zones on the territory is quantified. A foraging
area, for instance, is usually divided in more than one thousand polygons and more than 30 homogeneous zones,
on which the botanical survey is done. The collected data are linked to a phenologic and a nectar/pollen database
to calculate the production. This method has been used to evaluate the impact of the evolution of land planning
on bee potential, to identify high and low periods of nectar flow, to evaluate the impact of pesticide practices on
bees. This tool is a support to better understand the use of the landscape by honeybees in order to discuss the origin
of pollutants or pollen incomes in the colony. For beekeepers, we can plan the organization of the season, and
improve the colony renewing without reducing the honey production. The next step is developing a better
integration of climatic data to improve the precision of the evaluations, and applying the method for a better use
of bees on the monitoring of the environmental quality.

BEO-024
Market survery and quality assessement of locally

distributed honey: Case study in Gyoungbuk province

Chuleui Jung?, EunRan Cho?, Seunghee Lee?

tAndong National University, Republic of Korea

2 Dept Plant Medicine, Andong National University, Republic of Korea

Honey has a long history of human consumption, and is mostly consumed in its unprocessed state (i.e. liquid) after
extraction. It is taken as medicine, eaten as food, or incorporated as an additive in a variety of food and beverages.
Global production is 1.5 million MTs in 2010. The major supplier countries are China followed by Mexio,
Argentine and Turkey. Global imports of honey is increasing. Biggest buyer is EU followed by US and Japan. In
Korea, honey production has been dramatically increased now upto 25-30 thousand MTs but most of them are in
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domestic consumption. For the sustainable beekeeping development, honey production and marketing would
follow the international standard called Codex. As a basement information, we did a market survey of honey
displayed in the local markets and those quality were analyzed based on the international quality assessment
standards. In the most categories, bottled honey satisfied the standards but some are questionable for the
adulteration based on the pollen contents or stable radioisotope analysis. Further consideration and research area
are discussed

Symposium: Market Innovation for Beekeeping Economy Il

BEO-014
Mead production, the perfect beverage

Brian Schlueter, Celina Pennisi

Moonstruck Meadery, USA

In our discussion we will explore what mead is, its history, and components of mead. A short introduction of how
mead in produced and the many varietals of mead. Processing methods including fermentation of honey, clarifying
by filtration, and still and carbonation bottling or kegging. Required equipment to start up in mead production.
We will share a look at the some trending information from the United States and the opportunities of growing
this market and utilizing its existing abundant resources to the world.

BEO-002
Enhancing sustainability and competitive bee industry for

economic growth in Malaysia

Mohd Mansor Ismai

Universiti putra malaysia, Malaysia

Sustainable beekeeping industry generates profit to agro entrepreneurs, firms and industries in the supply chain.
Through pollination services, the industry directly and indirectly producing food, and conserve forest and
biodiversity in Malaysia. The contribution of beekeeping industry to economic growth and food security in
Malaysia depends on sustainable production of bee products and by-products through augmenting bee population,
food standard, safety and quality, and efficient marketing and trade strategies. Beekeeping also plays a major role
in wealth creations, socio-economic development and environmental conservation. It is a source of health food
and wound healing. The bee products can also be used as raw materials for various industries. But the most
important of all is its usage as potential preventive measures and treatment of Non Communicable Diseases (NCD)
such as cancer, diabetes, respiratory and liver diseases. Thus, the research program attempts to increase bee
populations, and hence, bee products that meet the Malaysian Standard, safety and quality for new formulation of
commercial health supplements and NCD treatments. By doing so, the beekeeping industry is expected to create
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new source of wealth along the supply chain from upstream to downstream activities in line with the Malaysian
government aspiration of diversifying high income projects.

BEO-020
Beekeeping in Russia

Larisa Prokofyeva

FSBSI “RI of Beekeeping”

According to the last data the number of bee families in the Russian Federation is 3.3 mln at that 92 % at private
farms. It is necessary to point out that private beekeeping during the years of economic reforms has turned to be
more stable not only in preserving the number but in increasing bee families’ productivity as compared with the
social sector. It has provided the dynamic growth of cash honey production in the country during last years. At
the expense of small beekeepers in a case of total families’ number decrease by 1.5 mln. during last 20 years the
production of cash honey has increased from 48-50 to 65-68 thousand tons. Taking into account that the forage
resources state of beekeeping has not improved during last decades at the expense of cutting the areas with honey
plants one can consider the increase of honey production per one bee family as a result of bee families quality
improvement and the use of progressive technologies. In a case of state support there exists a real possibility for
the dynamic development of beekeeping in our country. Based on some honey gathering and social-economic
parameters one can forecast the increase of number and cash honey production in Russia by 2-2.5 times.

BEO-003
Bee products marketing and its marketing strategies for

the future:
Case of Turkey

Fgen Cukur, Tayfun Cukur

Mugla Sitki Kocman University, Milas Vocational School, Department of Management and Organization, Turkey

2Mugla Sitki Kocman University, Milas Vocational School, Department of Marketing and Advertising, Turkey

Beekeeping has been played a critical role in rural development and increasing in importance day by day.
Beekeeping has a significant additional value in both macro economy and micro-economy. On the other hand,
sometimes marketing problems are negatively affect to the beekeeping industry. Therefore, determining the
marketing strategy for bee products must be detected. Sustainability of Turkey in the world honey sector will be
solve current marketing problems strategies and determine marketing strategies for the future. From past to present
Mugla province has been produced the majority of Turkey pine honey production. Mugla province continues to
take place in a important position in the world and Turkey honey industry. Also, Milas district is first place in
beekeeping industry of Mugla province. In this study, survey will be face to face with beekeeping producer in
Milas District. First, current marketing structure of the products obtained from beekeeping activities in beekeeping
farms (marketing channels, market price and so on.) will be revealed. Then, problems of beekeeping farms in the
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marketing phase of bee products and solutions will be investigated. Also, in this research, different marketing
strategies for ensuring the sustainability of the added value in terms of creating the marketing of bee products in
the rural development of the region will be determined.

BEO-028
Introduction to beekeeping industry in Iran

Sayed Mazaher Sayedi?, Alireza Abbasian!, Mahmood Salesi*, Mansour Kimiaei?,
Shahabodin Mosharaf*

!lsfahan province center for Agriculture and Natural Resources

2 |ran veterinary organization

Iran, having over six and a half million honey bee colonies ranks second following China as a huge apiculture
industry worldwide. The growth of apiculture industry in Iran has been very high such that the statistics of colonies
during the last 20 years indicates a growth of over %100. Along with increase of the colonies, axillary industries
such as honey packaging factories and workshops, manufacturing apiculture tools, wax sheeting, hive making,
apiculture clothes, manufacturing drugs and food supplements from apiary products, and specialty laboratories for
honey bee products have experienced a significant growth. About a hundred Iranian are directly involved in this
industry. Several higher education centers in the academic study of honey bee have been established such that
numerous educated people are serving in this industry. In the past most attention was paid to honey production
however, nowadays production, processing and sale of other honey bee products such as pollen, propolis, and
royal jelly is prosperous in such a way that traders sell their products not only in Iran but also in the neighboring
countries along the coasts of the Persian Gulf. We dare say that beekeepers in the Middle East and newly
independent countries of the former Soviet Union provide all beekeeping industry needs from our country.

BEO-007
Protect African bees, in order to preserve our future and

global food security

Norber Mbahin, Simplice Nouala
African Union — Inter African Bureau for Animal Resources

Today, a major decline in honey bee (bee apocalypse) has put agriculture, healthy lifestyles, and worldwide food
security at risk. This decline in bee health has been linked to a variety of factors, including those influenced by
the activities associated with both beekeeping and crop production such as online trading of various bee breeding
packages, eggs and other is a powerful factor of globalization of bee diseases; intensification of commercial
beekeeping and miticide resistance who has increased bee susceptibility to Varroa mites (pest s and disease); the
lack of a varied diet due to declining wild spaces and increased monocultures — have led to malnutrition (lack of
Forage & nutrition); the use of pesticide and other crop protection products can incidentally expose bees
(Incidental Pesticide Exposure), and lastly management and selective breeding practices may reduce genetic
diversity (Hive Management).
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What could be the mains apiculture policies to be adopted by African Union member States to avoid the bee
apocalypse? Also sharing some data on honey production in Africa will be discussed in this presentation.

BEO-029
Inclusive business in competing market chains: The case

of Ethiopian honey

Paulos Desalegn Woldesellassie

SNV - Netherlands Development Organization, Netherlands

Ethiopia is among the top ten producers of honey in the globe with more than 1.4 million beekeepers. The honey
sector is one of the few sectors that had the most inclusive ability to achieve transformation and growth across all
categories of rural households in Ethiopia. Ethiopia’s total honey production reached more than 48,711 ton in
2014. The potential production is more than 10 times the current levels. This is because of its large resource base
and low barriers to entry. The demand increased from domestic and export markets. The significant volume of
honey goes to a local drink called ‘Tej’ making. Some proportion goes to table honey consumption in the big cities
with a growing trend in the local consumption. At the same time Ethiopian honey export showed significant
growth starting from 2005. The main destination are Europe, Sudan from Africa and Middle East countries (Saud
Arabia, UAE, Oman, Yemen) in total to more than 18 countires. In general Ethiopia honey is fetching more than
the average price for the conventional honey export price. Efforts were made by government and nongovermental
organizations to encourage more inclusivness business and export growth. The incentives from the two competing
market chains (domestic that is dominated by the local drink Teje and the export market) creates dynamics in the
growth of sustinable inclusinvess business. Lessons and trends in the country reviewed and the paper summarizes
the main findings.

BEO-039
Effect of harvesting method and hives model on the

amount of honey produced by the bee colonies in Algeria.

Zohra Ghalem Berkani

Higher Normal School Kouba

The effect of the method of harvesting the honey yield and that of the hive model on the evolution of brood and
honey production. The comparative study was conducted on bee Apis mellifera intermissa breed reared in two
models hives (Langstroth and Dadant) in northern Algeria. Two harvesting methods were tested. The single
harvest and partial harvests. The results show the interest of the method of partial harvests that produces far more
honey than the single harvest; the effect is significant. This finding was verified in two hives models. This
advantage seems to be attributable to the release of the space inside the pipes hives to harvest partielles.Ce factor
seems to stimulate the queen to intensify its spawning activity and the workers to reap more nectar.

As for the hive model, the results are for the Langstroth hive. This by its undoubted benefits allows a better
evolution brood over the Dadant; the differences are quite significant. For its part, the Langstroth hive helps
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provide greater honey production as Dadant. In the latter, more voluminous, settlements are increasingly
confronted to climatic hazards and develop late compared to those housed in Langstroth and are less active during
the honey.
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Plenary Session

BBO-061
What’s new in honey bee science?

Karl Crailsheim

University of Graz

Scientists and members of the public are being attracted more and more by honey bees. From early 2013 until
mid-2015, thousands of articles were published in reviewed scientific journals; in the 2 most important ones
(Science and Nature) alone, 59 contributions dealt with bees! During recent decades, the number of honeybee
publications has steadily increased. Multiple stress factors have been suggested as reasons for honeybee losses
in the northern hemisphere, and the mite Varroa destructor is still one of the most important ones. The ongoing
discussion about the impact and role of agrochemicals used in agriculture is one of the most exciting themes.
This contribution presents a short review of these major topics, and emphasizes the increasing importance of their
influence also on the fate of non-honey bee pollinators.

BBO-049

A global view of small hive beetles and the COLOSS
network

Peter Neumann

Vetsuisse Faculty, University of Bern

An undesired effect of globalisation is the widespread occurrence of pests and pathogens. This often results in
multiple infections / infestations of bee colonies and an almost indefinite number of possible interactions with
other factors compromising bee health, e.g. pesticides and nutrition. To promote bee health and mitigate losses of
colonies, an international approach seems to be required to avoid redundancies and instead foster mutual
enrichment.

Here, | will give an overview of the current global small hive beetle situation as an example of an emerging bee
health factor. Small hive beetles are generalists native to sub-Saharan Africa and reproduce in association with
honeybees, bumblebees, stingless bees, fruits and meat. They have become an invasive species and introductions
have been recorded from America, Australia, Europe and Asia since 1996. While SHB are usually considered a
minor pest in Africa, they can cause significant damage to social bee colonies in their new ranges, thereby calling
for adequate mitigation. | will also provide a short update of the COLOSS network (prevention of honeybee
Colony LOSSes), which has been initiated to promote bee health at a global scale.
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BBO-017
A new approach for honeybee breeding - Genomic

selection

Kaspar Bienefeld!, Andreas Spotter!, Norbert Reinsch?, Manfred Mayer?, Pooja Gupta®

Institute for Bee Research Hohen Neuendorf, Germany

2 Leibniz Institute for Farm Animal Biology Dummerstorf, Germany

In order to identify the genes involved in honey bees’ Varroa tolerance, a honey bee SNP (single nucleotide
polymorphism) chip with 44,000 genetic markers was developed at the Institute for Bee Research Hohen
Neuendorf (Mol. Gen. Resources: 12:323-332). Altogether, 22,000 individually labeled workers were monitored
by infrared video technique to observe their response to Varroa-infested brood cells. 122 highly hygienic worker
bees and 122 non-hygienic sisters were genetically analyzed with the help of the SNP chip. Four genetic markers
showed a highly significant genome-wide association with uncapping behavior towards Varroa-infested cells.
Inspection of the genomic region around these markers led to the discovery of putative candidate genes. In addition
to detecting genetic markers for traits of interest, high density SNP chips can also be used for genetic evaluation.
Traditional breeding programs rely mainly on phenotypes, plus pedigree information. Genomic selection is a new
approach for improving quantitative traits that use whole-genome molecular markers. Genomic prediction
combines marker data with phenotypic and pedigree data in an attempt to increase the accuracy ofbreeding and
genotypic value prediction. Using next generation sequencing of drones from different A.m. carnica populations,
a new 100,000 SNP chip is in development, aiming to initiate genomic selection for traits of Varroa resistance,
productivity, and gentleness in honey bees.
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BBO-039
Regulation of macronutrient intake by adult worker

honeybees and bumblebees

Daniel Stabler, Geraldine Wright

Newecastle University, United Kingdom

Bees eat an unusual diet. Specialization on nectar and pollen provides bees the possibility of regulating their intake
of carbohydrates and proteins independently, as nectar is mainly carbohydrates whereas pollen is mostly proteins
and fats. In this talk, | will describe experiments designed to test how honeybees and bumblebees regulate their
intake of carbohydrates, proteins, and fats. We have found that carbohydrate regulation is mainly independent of
protein intake. Bees prioritize their intake of carbohydrates above protein and will over-eat protein to gain
carbohydrates if necessary. Nurse honeybees tolerate diets high in protein or free amino acids and will self-select
diets higher in protein/amino acids. In contrast, foragers have more difficulty regulating the amount of protein
they eat and function best over a narrow range of protein in diet. Foraging age worker honeybees and bumblebees
require relatively little protein - as little as 0.1% of their diet — and die rapidly when fed diets high in protein or
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free amino acids. We have also found that bees feeding on a protein such as casein consume 3x as much to gain
amino acids as bees fed with diets composed of free amino acids. Workers regulate their intake of fat around an
optimum level, and prioritize fat below protein. The implications of our work for bee husbandry and land
management to optimize bee nutrition will be discussed.

BBO-029
Food consumption and food exchange of caged honey bees

using radioactive labelled sugar solution.

Robert Brodschneider, Vera Kupelwieser, Anika Libor, Karl Crailsheim

University of Graz, Austria

We estimated the distribution of sugar solution within groups of caged honey bees under standard in vitro
laboratory conditions as used for toxicity tests. AC polyethylene glycol was used as marker to analyze consumption
of each bee after group feeding. Labelled sugar solution was unequally distributed in bees in 36 of 135 investigated
cages compared to a theoretical equal distribution (Kolmogorov-Smirnov, p0.05). As equality parameter, we
calculated an intake ratio by dividing the intake of the 90th percentile bee by the intake of the 10th percentile bee
(trimming the distribution to the inner 80 to eliminate outliers). These intake ratios ranged from 1.3 to 94.8 in 133
cages, 8.8 on average, further supporting an unequal distribution of food among caged bees. In another experiment,
starved and marked bees were added to the cages in a ratio of 10:5 or 20:20 after the initial set of bees consumed
all the labelled sugar solution. The transmission of this labelled initial sugar solution by trophallaxis within 48
hours to added bees was 26.3 (10:5) or 45.1 (20:20). Our results demonstrate that differences in food intake may
exist within caged bees although a substantial amount of food is also shared among bees after feeding. However,
group feeding may not provide all bees in a cage with the same amount of testing compound.

BBO-020
Larval metophrene application affects the live weights of
the queen bees and ovariole numbers of the worker bees
(Apis mellifera L.)

Osman Kaftanoglu, Cahit Ozturk
Arizona State University, USA

Juvenile hormone analog metophrene has been used extensively in sericulture to increase the cocoon yield and
silk productions. It also affects the queenliness of bumblebees and ants. We have tested the sub lethal doses of
metophrene on the development of honey bee queens and workers. Fourth instar worker larvae were treated with
12.5 ug metophrene in 2 pl acetone. Fourth instar queen larvae were treated with 12.5 pug and 25 g metophrene,
one day before the cells are sealed. No lethal effects were observed on the queen and worker larvae at given doses.
Live weights of the control queens, 12.5 pg and 25 pg metophrene treated queens were 207.2+19.82 mg;
225.52+21.13 mg and 232.22+18.69 mg respectively. Sub lethal dose of metophrene prolongs the larval period
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and the queen larvae consumes more food and grow bigger. Therefore, metophrene treated queens were
significantly heavier than the control groups (P<0.01). The average live weights of the control and metophrene
treated worker bees were 101.57+6.99 mg and 103.81+£10.25 mg respectively. The average ovariole numbers of
the control and metophrene treated worker bees were 8.76+5.44 and 28.16+20.60 respectively. Application of
metophrene did not affect the live weights of the worker bees since the worker cells were sealed and there was no
more food in the cells to grow further. However, it increased the ovariole numbers significantly (P<0.0001).

The effects of metophrene application on queen rearing and the lifespan of the worker bees are discussed.

BBO-041
Brood rearing status of the honey bee is associated with

acetylcholinesterase 1 expression
Kyungmun Kim, Young Ho Kim, Ju Hyeon Kim, Si Hyeock Lee

Seoul national university, Republic of Korea

The acetylcholinesterase 1 (AmMAChEL) of the honey bee is known to be abundantly expressed both in the central
and peripheral nervous systems. AmMAChEL exists mostly in the soluble form with little catalytic activity and has
non-neuronal functions. Our preliminary observation showed that AMAChE1 expression fluctuated between the
forages and nurses. A more systematic expression profiling of AmAChEL over a year cycle on a monthly basis
revealed that AmAChEL was predominantly expressed during the winter. However, no significant difference in
AmMAChHEL expression was noticed between the nurse and forager workers. Interestingly, AmMAChE1 expression
was inhibited when bees were allowed for brooding by placing overwintering bee hives in green houses with the
supplement of pollen diets whereas it was resumed when the bee hives were removed from the green houses,
thereby suppressed brooding. To confirm whether brooding status is a main determining factor for the suppression
of AmAChE1 expression, active bee hives were placed in a screen tent, thereby hindering foraging, until brooding
was completely suppressed, and then allowed to restore brooding by removing the tent. The AmAChEL expression
in the head was up-regulated when brooding was suppressed whereas its expression was down-regulated when
brooding was resumed. These findings demonstrate that AMAChEL expression in the central nervous system (i.e.,
head) is related with brooding status of honey bee. To understand the connection between the AMAChEL
expression and other pathways related with brood rearing, currently in progress are the analyses of head
transcriptomes of honey bee workers with or without their brooding suppressed.

BBO-023
Juvenile hormone regulates the production of 10-hydroxy

decenoic acid in mandibular gland of honeybee workers
(Apis mellifera)

Shaokang Huang, Bihua Ying, Xin Su, Lihua Ling, Wenbing Chen

College of Bee Science, Fujian Agriculture and Forestry University, China
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10-hydroxy decenoic acid (10-HDA), the main unsaturated fatty acid secreted by mandibular glands of honeybee
worker (Apis mellifera), plays an important role in honeybee development and caste differentiation. In order to
elucidate the relationship between juvenile hormone and 10-HDA in workers, we analyzed the 10-HDA in the
head and juvenile hormone titre in the rest parts of 0-, 5-, 10-, 15, 20-, 25-day old workers kept in cages. the results
showed that they were high positively correlated (y=3.401x-40.593, y:10-HDA, x:JH, r=0.999). After 25ug, 50ug,
200ug of juvenile hormone analogue(JHA) applied to the dorsal thorax of 0-day old worker (<24h) individually,
10-HDA contents significantly increased three days later comparing with those of solvent control (isopropanol )
and blank groups. Furthermore, the ultrastructure revealed that the secretion structures, like collection canals and
microvilli in gland cells of treated bees, were thicker and more abundant respectively. It suggested that juvenile
hormone probably regulated the 10-HDA synthesis in mandibular gland of worker bees.

BBO-018

Effects of feeding honey bees (Apis mellifera,
Hymenoptera: Apidae) with industrial sugars on foraging
behaviour and colony development

Ahmet Guler!, Deniz Ekinci?, Selim Biyik!, Ali V. Garipoglu!, Hasan Onder?,
Hasan Kocaokutgen®

aguler@omu.edu.tr
! Faculty of Agriculture Animal Science Department
2 Faculty of Agriculture Department of Biotechnology
S Faculty of Arts and Science Department of Chemistry, Ondokuzmayis University, Turkey

In the present study, 130 honey bee colonies fed with different levels (5, 20 and 100 L/colony) of various
commercial sugars, including High-Fructose Corn Syrup 85 (HFCS-85), High-Fructose Corn Syrup 55
(HFCS-55), Glucose Monohydrate Syrup (GMS), Bee Feeding Syrup (BFS) and Sucrose Syrup (SS), for 2
months were compared with colonies fed with no sugar (control) in terms of their colony loss, worker bee
population, brood rearing, hive weight, wax production and foraging behavior. Utilization of industrial sugars by
honey bee colonies showed differences in terms of colony performance parameters. Honey bees did not use GMS
eagerly, resulting in increased worker bee loss (50%) in winter and decreased worker bee numbers over time. SS
and BFS had a positive effect on wintering ability, wax production and hive weight. The highest foraging was
observed with BFS. Sugars containing high levels of monosaccharide (such as GMS) and fructose (such as
HFCS-85) were not used efficiently or adequately by honey bee colonies, whereas the sugars containing fructose
and glucose at rates of 40% and 30% (BFS and HFCS-55), were utilized efficiently.

BBO-045
Peculiarities of honey flow by bee families of different

origins have genetic base

Nicolaj Kharitonov

FSBSI “RI of Beekeeping ”, Russia
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Our comparative tests of bee families of the interbreed type of middle Russian breed “Prioksky” got by crossing
middle Russian and gray mountain Caucasian bees as well as Carpathian, gray mountain Caucasian and middle
Russian taking into account 5-7 times during the season the honey stock and the sealed brood in brood nests of
experiment bee families. During three years of tests we have got similar results and discovered that differences in
honey flow remain.

Different breeds bee families’ adaptation to honey stock accumulation at definite type of honey flow has an exact
genetic basis and must be one of the most important characteristics of any bee breed both natural and artificial.
This feature manifestation lies in the fact that during the evolution of any race (breed) of bees in definite honey
flow and climatic conditions (these two factors are inseparably connected with each other). It provides some
biological strategy of the maximum honey stock accumulation to survive unfavorable conditions in a definite
period of the honey flow season and from definite plants. By the time of using this honey flow the bee family gets
the maximum number of bees. This strategy is rigidly fixed by natural selection. One should consider this feature
on all the stages of the selection process. It is closely connected with other features of the geographical race
differing one race from another: exterior, physiological, biochemical, behavioral ones. Its difference fro m other
features is that it appears on the level of the bee family all-in-all.
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BBO-016
Identifying nectar storage patterns and honey ripening

processes with non-invasive diagnostic radioentomology

Michael Eyer?, Peter Neumann?, Vincent Dietemann?®

!Agroscope, Swiss Bee Research Center, CH-3003 Bern, Switzerland; 2. Institute of Bee Health,
Vetsuisse Faculty, University of Bern, 3003, Bern, Switzerland
2Institute of Bee Health, Vetsuisse Faculty, University of Bern, 3003 Bern, Switzerland; 3. Zoology and En
tomology Department, University of Pretoria, Pretoria, South Africa
3Agroscope, Swiss Bee Research Center, CH-3003 Bern, Switzerland; 3. Zoology and Entomology
Department, University of Pretoria, Pretoria, South Africa

Honey bee workers collect sugar solutions in their environment as fuel for their metabolic processes. Once brought
into the hive by foragers, the secretions are transferred to receiver bees that distribute them to hungry nest mates.
After metabolic needs have been covered, the surplus of collected carbohydrates is stored in wax-cells and ripened
to produce honey. Honey stores enable colonies constant carbohydrate supply when foraging is not possible. The
processes involved in carbohydrate storage and ripening are not well understood, which is surprising given the
econo mic and nutritional value of honey. We used Diagnostic Radioentomology, to monitor descriptively the cell
filling and honey ripening processes, over time. Measuring density of storage cell content as a token of sugar
concentration, we were able to indirectly describe the behaviour of workers, which stored and ripened nectar. Over
12 days, more than 1,000 cells were measured in three colonies. Visual inspection of density-patterns within
individual cells revealed non-homogeneous content, suggesting that workers do not thoroughly mix nectar during
ripening. In most cases, sugar concentration of cell content increased steadily over time, but fluctuated in some
cells, decreased or remained stable in others. Relocation of cell content was frequently observed, confirming its
importance in the ripening process. The sugar concentration in capped-storage cells was significantly higher than
in partly-capped cells, suggesting that final cell content ripening occurs when capping has already started. A better
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knowledge of these mechanisms might help beekeepers improve their colony management in order to promote
honey ripening and harvest quality.

BBO-021
Longevity extension of worker honey bees (Apis mellifera)

by royal jelly: optimal dose and active ingredient

Yang Wenchao, Tian Yuanyuan, Miao Jing, Wu Zhenhong, Miao Xiaoging

College of Bee Science, Fujian Agriculture and Forestry University, Fuzhou, China.

In the Western honey bee, Apis mellifera, queens and workers have different longevity although they are derived
from the same genome. Queens consume royal jelly (RJ) as the main nutrition source throughout their life,
including adult stage, but workers only have chance to do that when they are less than 3 days old in larva stage.
In order to explore the effect of royal jelly and its components on longevity of worker honey bees, we first
determined the optimal dose of RJ for prolonging longevity of workers. A method of obtaining relatively long
lived workers was developed. We then compared bee collected pollen from different plants to the optimal dose
of RJ. Lastly, we tried to determine which factor(s) is responsible for this effect by comparing longevity of
workers fed with RJ crude protein extract (RJCP), RIJP30 and RJP60 obtained by precipitation with
ammonium sulfate and ethanol extraction of RJ (EERJ). We found 4% RJ was the optimal dose for longevity
extension and the main factor in inducing this effect may be RIP60, which protein or other factor(s) in RJP60 is
responsible for this effect needs further study.

BBO-042
Analysis of bacterial communities in the guts of Asian

honey bee Apis cerana and Eurpean honey bee Apis
mellifera

Jae- Hyung Ahn!, In-Pyo Hong?, Sang-Hoon Han?, Jaekyeong Song?!, Hang-Yeon Weon*

! Agricultural Microbiology Division, National Academy of Agricultural Science, Rural Development
Administration, Republic of Korea
2 Sericultural & Apicultural Materials Division, National Academy of Agricultural Science, Rural
Development Administration, Republic of Korea
3 Department of Plant Quarantine, Animal and Plant Quarantine Agency, Republic of Korea

In this study, we surveyed the bacterial community structure in the guts of Asian honey bee Apis cerana and
European honey bee Apis mellifera using both culture-independent and culture-dependent methods.
Pyrosequencing analysis of the 16S rRNA genes showed that both honey bee species harbored 18~22 bacterial
species (analyzed at a 97% similarity cut-off) in their guts and most of them are highly similar to the known honey
bee gut-specific ones, with Lactobacillus and Gilliamella as the predominant bacterial gener a. In the other hand,
the bacteria affiliated with Lactococcus, Spiroplasma, Flavobacter iaceae, and Enterobacteriaceae were much
more abundant or exclusive in the guts of A. cerana while so were those affiliated with Bifidobacterium,
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Snodgrassella, and Frischella in the guts of A. mellifera. Although the two honey bee species harbored the same
putative bacterial species (at 97% similarity cut-off) of Lactobacillus and Gilliamella, these bacterial groups were
clearly different at the strain level (at a 100% similarity cut-off) between the two honey bee species. The above
results substantiated the previous observations that honey bee guts are dominated by several specific bacterial
groups but also showed that their abundances can be variable among honey bee species. This study also suggested
that the gut bacteria might establish a specific relationship with a honey bee species. We isolated more than 100
bacterial strains from the guts of two honey bee species using various culture conditions, among which two lactic
acid bacteria showed an inhibitory effect against Paenibacillus larvae subsp. larvae, the causal agent of American
foulbrood.

BBO-032
Proxy indicators of queen bees amd drones quality

Lubov Savushkina, Anatolii Borodachev

Grading of queen bee quality requires at least two years so the need for early selection of high-quality queen bees
according to different characteristics arises during their breeding. Studies have shown that the proxy indicators of
the quality of future queen bees may be mass selected eggs for their breeding and the volume rebuilt queen cells,
as there is a positive average correlation between them (r=0,57; 0,48). When analyzing of correlations between
exterior characteristics and mass of unmated queens the highest positive correlation is identified with the length
and width of the third sternite (r=0,77; 0,56) and negative between the width of the front wing and the weight of
queen bees (r=-0,30). A close correlation of the mass of unmated queens with the number of egg tubes is defined
as 0,72, and the mass of laying and unmated queens is 0,51. A positive correlation between these features allows
realizing an objective and early selection of high-quality queen bees. Although the direct influence of the mass of
the queen bees on their egg production is caused by many factors, determining by the external and internal
conditions of bee-family life these symptoms are positively correlated (r=0,31). Studies have shown that the mass
of drones closely correlates with mass of their seed-breeding plots (r=0,74), under the average correlation with
number of sperm (r=0,44) and exterior characteristics: the length and width of the front wing (r=-0,58; -0,51) and
tarsal index (r=0,60).

BBO-015
Biological analysis of iron-metabolism protein genes in

Apis cerana cerana

Feng Liu?, Zhaohua Liut, Wenfang Qi?, Fanggui Xi2, BaohuaXu !

! Shandong Agricultural University, China
Z Apiculture Institute of Jiangxi Province, China

Transferrins (Tfs) and ferritins (Fers) play important roles in maintaining intracellular homeostasis by scavenging
reactive oxygen species. However, few Tfs and Fers have been functionally characterized in Apis cerana cerana.
In this study, we identified three genes, AccTf, AccFTH and AccFTL, and investigated their connection to
antioxidant defense. The gene structures, including complete ORF were verified that coding peptides with 712
(78.6 kDa), 219 (25.5 kDa) and 218 (25.2 kDa) amino acids, respectively. Multiple sequence alignments revealed
higher sequence identity of AccTf, AccFTH, AccFTL with other insects (Apis florea, Apis mellifera, Apis dorsata
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and Bombus terrestris). AccTf was mainly detected in fourth instar larvae, whereas AccFTH were highly
concentrated in pink-eyed pupa. The expression level of AccTf was the highest in fat body. However, the
expression levels of AccFTH and AccFTL were the highest in middle gut. AccTf was induced by temperature (4,
16, 25 and 42 oC), H202, UV, heavy metal (FeCI3 and HgCI2) and pesticide (paraquat, imidacloprid, decamethrin
and cyhalothrin). AccFTH was up-regulated by H202, UV, thiamethoxam, phoxim and down-regulated by 4 and
42 oC, deltamethrin and cyhalothrin. After treated with FeCI3, the iron concentration in hemolymph increased
and the transcript levels of AccTfand AccFTH were markedly up-regulated. These results indicate that AccTf and
AccFTH might respond to various environmental stresses, protect against reactive oxygen species and induced by
free iron ions and functioned in iron storage and transportation

BBO-033
Correlation of biological and farm useful characteristics of

honey bees (Apis mellifera L.)

Vyacheslav Lebedev

FSBSI “RI of Beekeeping”, Russia

We have studied correlation links between the level of the family provision with the fodder, the brood growth,
the bees' physiological state and their winter resistance. The research took place in 1974-2004. We have
discovered keen positive correlation between the pollen mass in the beehive and the brood number (r =
+0.818+0.136), as the same link between bee-bread in the beehive and the brood number till August (the period
of brood growing before and during the honey flow) is weaker (r = +0.425+0.297). The number of the brood
being grown in August is strongly connected with the amount of protein fodder kept in the beehive (r =
0.731+0.122) as at that time there are not many blooming polliniferous plants and bees largely depend on the
amount of bee-bread kept in the beehive. The bee-bread in the beehive weakly influences the protein in the
organism of bees (r = 0.014+0.002) as while growing the brood bees use the reserve fat and nitrogen compounds
of their organism thereby compensating protein deficit preventing imperfect individuals. High productivity of
bees closely correlates the bee-bread amount in the beehive during the whole season (r = 0.617+0.043). Besides
high productivity of bees closely correlates pollen gathering (r = 0.582+0.14), nectar bringing (r = 0.697+0.054)
and brood growing (r = 0.737+0.124).

BBO-019
Transcriptome comparison among mandibular glands of

the honeybee (Apis mellifera L.) queen and workers
Yu-Qi Wu, Huo-Qing Zheng, Christian Pirk, Fei Meng, Fu-Liang Hu

College of Animal Sciences, Zhejiang University, Hangzhou 310058, P.R. China

Secretions of mandibular glands (MG) have important caste-specific functions associated with the social evolution
of honeybees. In queens the MG produce pheromones involved in regulating the behavior and reproduction of
other members of the colony, in workers secretions of these glands include fatty acid components of the royal
jelly. The complex regulation of MG function is further influenced by social and environmental signals associated
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with reproduction. In order to identify candidate genes associated with caste and reproductive state, we compared
the gene expression patterns of MG between queens, queenright workers and queenless workers with activated
ovaries by means of high-throughput RNA-sequencing technology. In total 5457 genes were differentially
expressed among these samples. Of these, 2629 were differentially expressed when comparing queens and
queenright workers, 2761 in case of the queenright and queenless comparison and the highest one, 4662 genes
showed expression differences when laying workers and queens are compared. Multi genes associated with the
caste specific mandibular gland secretion biosynthesis were identified, including several genes related to the
hydroxylation and oxidation of fatty acid, providing an important clue for clarifying the mechanisms underlying
the MD production of mandibular fatty acids. Our results unravel the molecular basis of mandibular gland
biosynthesis and provide new insights into the molecular mechanisms involved in mandibular gland functions.

Symposium: Genetics & Breeding

BBO-064
The role of germplasm cryopreservation in honey bee

breeding and conservation

Walter S. Sheppard

Washington State University, USA

Historically, the geographic distribution of Apis mellifera was greatly expanded by human-assisted transportand
the species can now be found on continents and in regions of Asia previously free of Apis mellifera. This range
expansion was accompanied by bottleneck events that, together with colony losses due to Varroa mites, reduced
genetic diversity in many populations. Fundamental to selective breeding programs is a genetically diverse
starting population, a requirement that can be a challenge to attain in areas where honey bees are derived from
introduced populations. Recent advances in germplasm cryopreservation methods now make it possible to
preserveviable honey bee semenfor extended periods of time and use such semen in breeding and conservation
programs. In addition to adding genetic diversity into current breeding stocks viainstrumental insemination,
cryopreserved imported semen of desired subspecies or strains could be used to produce new populations of the
imported stock via insemination and repeated backcrossing. We report here our use of cryopreserved semen from
A. m. carnica and A. m. ligustica to supplement current US breeding stocks and semen from A. m. caucasica and
A. m. pomonella to introduce new subspecies diversity to managed honey bee populations.

BBO-060
Chalkbrood resistance associated SNP markers in honey

bees, Aips mellifera, by whole-genome resequencing

Yuanzhen Liu?, Limin Yan?, Zhiguo Lit, Wei-Fong Huang?®, Subas Pokhrel Xiaoyan Liu?,
Songkun Su*

! Fuajian Agriculture and Forestry University, China

2 Zhejiang University, China
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3 Fuajian Agriculture and Forestry University & Illinois Natural History, Prairie Research Institute,
University of Illinois, Champaign, Illinois, United States of America

4 Fuajian Agriculture and Forestry University & Zhejiang University, China

Chalkbrood disease seriously impairs brood growth and productivity of colonies. Honey bees can develop
chalkbrood resistance naturally, and studies demonstrated that the regions on chromosomes 2 and 11 were
associated with chalkbrood resistance. The detail mechanisms were not fully understood, and no easy method is
available for selecting and breeding resistant bees. SNPs that can be applied as genetic markers and even to find
the genes involving in the resistance development are needed. We conducted whole-genome resequencing (5-25x
coverage) to compare chalkbrood resistant and susceptible larvae selected by chalkbrood inoculation in vitro. 12
genomic libraries, 14.4 Gb sequence data, were analyzed using SNP finding algorithms. Specific SNPs existed in
resistant individuals were selected and confirmed by PCR and Sanger sequencing. The SNP, C2587245T, located
in the second intron of Mrjp5, was statistically supported to correlate with the chalkbrood resistance though all
trials. We also noted the risk of developing chalkbrood was much less in larvae of C/C genotype on C2587245T
than the T/T genotype, and the frequency of C allele in larvae from CR colonies was significantly higher than that
from CS colonies (P < 0.05). C2587245T was statistically supported to serve as a molecular marker in larvae or
queen for the chalkbrood resistance breeding programs.

BBO-037
Breeding and selction activities for

Carniolan honeybee (Apis mellifera carnica) in Slovenia

Peter Kozmus

Beekeepers Association of Slovenia, Slovenia

Today, Apis mellifera carnica is the only subspecies reared in Slovenia and supposed to be the second most spread
honeybee subspecies in the world. The Service for Carniolan Bee Selection Program was established at the
Agricultural Institute of Slo venia in 1984. The Beekeeping Association of Slovenia is how registered as the
Breeding Organization for Carniolan Bee and the “Authentic Carniolan” is a trade mark for indigenous Carniolan
breeding material. The two levels of breeding activities include: a) the basic examination of honeybee colonies
carryied out in all apiaries; b) the second level is carried out in queen rearing apiaries under the supervision of
Beekeeping Association of Slovenia and Agricultural Institute. The field production test of queens is organised
and the breeding values of queen mothers are evaluated. The colony performance test is conducted in the progeny
of each of the breeding colonies. Racial characteristics, honey production, swarming tendency, gentleness and
tendency to remain calm on the comb, varroa tolerance of breeder colonies are tested. The performance test of
honeybee queens is conducted on approximately 700 queens yearly. Queens are delivered to approximately 40
queen testing apiaries and after the evaluation the breeding values for main characters are estimated. Bee breeders
with the support of professional service rank the potential breeder colonies and suggest them as breeding colonies
in the next generation. The service ensures to perform effective selection and queen rearing program with
approximately 30,000 queens recorded in the Herd Book.
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BBO-013
Breeding and selection of ylca honeybee (Apis mellifera L.)

ecotype in respect to hygienic behavior

Meral Kekecoglu!, p Gog Rasgele?, A. Burgut®, M. Kambur?!
! Dlizce University, Turkey
2 Duzce University, Turkey

3C ukurova University, Turkey

Honeybee diseases are particularly important problem for beekeeping. Hygienic behavior (HB) of the honey bees
is considered to be a potential characteristic associated with resistance to bee disease and many pathogens. With
the present study, artificial selection for HB of honeybees of Ylca district in Duzce province of Black Sea Region
of Turkey was carried out. To determine the performance of HB of the bees in Ylca district, pin-killing method
was applied to 250 colonies. Observation were made of each of the following characters: number of capped cells,
empty cell, punctured cells, uncapped cells, cells with pollen and honey, cells with brood partially removed. The
frequencies of the various sequences of the characters were calculated for the hygienic colonies and non-hygienic
colonies. According to the results, HB of these colonies was detected in 24 and 48 hours. Among of these colonies
performing HB over 95% were selected at second step. We compared the stages of uncapping and removal of
hygienic (H) and non-hygienic (NH) honeybee colonies. The Hygienic bees were significantly faster at detecting
dead brood in the cells than the NH bees. The best performance in the HB of five colonies was observed and they
were selected breeder queen for artificial insemination. In conclusion the hygienic colonies were derived from
Ylca honeybees. The results of this study demonstrate that HB is a highly desirable trait. The amount of Varroa
destructor in colonies can be reduced by requeening colonies with instrumentally inseminated queens from a
hygienic line of bees.

BBO-052
Selecting Mugla honey bee (A.m. anatoliaca) for hygienic

behavior

Devrim Oskay?, Rahan Vgn Tunca?, Meral Kence®, Aykut Kence®

INamk Kemal University, Turkey
2Mula Stk Kogman University, Turkey
3Middle East Technical University, Turkey

Honeybee diseases and pests have become resistant to the commonly used and previously effective treatment
chemicals. Different studies have shown that honeybees have genetically determined mechanisms for disease
resistance such as hygienic behavior. In this study we aim for genetic improvement in Mula Honeybee (A. m.
anatoliaca) resistance to American foulbrood diseases. In our project 200 Mugla bee (A. m. anatoliaca) colonies
collected from Mugla province. Colonies were identified with genetic methods. The colonies were kept in standard
Langstroth hives. The experimental colonies were evaluated for their hygienic behavior using the pin-killed test
for 24 hours. Colonies evaluated 2 times for hygienic behavior on April each year. The colonies showing hygienic
behavior over %95 in at least two measurements were selected and used as breeder colonies for queen production.
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Daughter queens instrumentally inseminated with 10 | of semen from randomly collected drones from the whole
population. All inseminated queens were marked and introduced 3 Langstroth frames nuc boxes with pushing
cages. We used “Closed Population” breeding program. Hygienic behavior increased in the population after 3 year
of selection on queens with mating control (instrumental insemination) from 43% in 2012 to 63% in 2013 to %91,7
in 2014 in 2015 to %96,86. Hygienic behavior ratio was significantly different among 2012, 2013, 2014 and 2015
(P <0.001). Heritability was 0,35 for 1.year between 2. year, 0,77 for 2.year between 3. year, 0,61 for 3. year
between 4 year.

BBO-044
The directions of bee selection in Russia

Anatolii Borodachev, Lubov Savushkina, VVladimir Borodachev

FSBSI “RI of Beekeeping ”, Russia

In recent years studies on bee breeding were focused on development of new preservation genofond methods,
selective improvements of lines, sorts, improvement of reproduction techniques of queens. Federal State
Budgetary Research Institution «State Research Institute of beekeeping», the information center of selection,
provides research and methodological instructions and coordination of bee breeding, improvement of selection
programs, development selective techniques, preparing the stock breeding scientific and technical documentation.
Throughout the Russian Federation due to difference of climatic conditions Apis mellifera mellifera L., Apis
mellifera caucasica Gorb., Apis mellifera carpathica are recommended to breeding. In recent years resulting in
purposeful breeding work Bashkir breed and other improved breed types, such as «Prioksky», «Orlovsky»,
«Tatarsky», «Burzyanskaya bortevaya», «Maykopsky», «Krasnopolyansky» were selected. In the state register of
the Russian Federation for cultivation in Russia are enrolled on 10 breeds and breed types. Conducted research
and given the molecular genetic characterization of the allele Fund of Apis mellifera mellifera L., Apis mellifera
caucasica Gorb Apis mellifera carpathica with using mitochondrial DNA and nuclear DNA microsatellites. The
given data about genetic markers of investigated species of bees will be applied for development genetic control
methods of origin and passportization. For bee breeding the regulatory document such as the regulation on state
nature reserve for the conservation of the gene pool of indigenous breeds (population) honeybees, rules for
classification of tribal farms engaged in bee breeding, national standard for Queen bee, interstate standard on the
bee colony.

BBO-050
Microsatellite markers through next-generation

sequencing for bee breeding in Apis mellifera in Korea
Hye-kyung kim!, Iksoo Kim?, Myeong-Lyeol Lee!, Yong-Soo Choi!, Byung Rae Jin®
! National Institute of Agricultural Science and Technology, Republic of Korea

2 Chonnam University, Republic of Korea

3 Dong-A University, Republic of Korea
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Microsatellites, a special class of repetitive DNA sequence, have become one of the most popular genetic
markers for population/conservation genetic studies. However, its application has been impeded by high
development costs, a lack of available sequences, and technical difficulties. We adopted next-generation
sequencing (NGS) to elucidate the microsatellite markers of Apis mellifera. In this study, a total of 51
individual, 6 Apis mellifera strains preserved in our research center was typed for 9 polymorphic
microsatellite loci. We performed genotype analysis to determine the efficiency of this method as applied to
population genetics. We obtained 205 Mbp of nucleotide information from 45,476 Contigs reads. A total of
20,580 repeat motifs was identified; di-repeats were 2-fold more common than tri-repeats. [GT]n repeats
were the most frequent di-repeats, respectively. Of the 20,580 repeat motifs, 42,469 microsatellite primer
pairs were derived and we selected 50 microsatellite primer pairs. PCR amplification of 50 primer pairs
yielded 26 amplicons and we selected 9 polymorphic markers for 6 population, 51 individual Korean Apis
mellifera. The PIC values of the 9 new microsatellites varied from 0.5432 to 0.8945 per locus. The result of
phylogenetic analyses revealed that that 51 individual bees clustering 6 groups based on maintaining the
population. In this study, we successfully selected Apis mellifera microsatellites primer pairs that shows
appropriate polymorphisms.These data suggest that these markers are very useful and effective for evaluating
genetic diversity and it could be used as the potential of the markers for genetic analysis of honey bee.

Symposium: Behavior & Neurology

BBO-058
Odor representations in the honey bee brain

Paul Szyszka

University of Konstanz, Germany

Honey bees primarily rely on olfaction to locate flowers. Tracking down a flower by its odor poses a particular
challenge: small scale air dynamics cause floral odors to occur in turbulent plumes in which they intermingle
among themselves and with background odors, creating temporally complex patterns of different concentrations
and odor mixtures. Additionally, odors from different flower species can be very similar. How do honey bees
detect, recognize and find the right flower in such a complicated odor environment? We now know that bees can
identify the molecular composition of flower scents, and that they use temporal stimulus cues to separate odors
coming from different flowers. | will show the current knowledge about the olfactory capabilities of honey bees
and how we explore the neural correlates of odors in the laboratory. | will present data from brain imaging to show
how the chemical identity of an odor is encoded in the first olfactory brain area, the antennal lobe. | will then
show, how this neural code for chemical odor identity is transformed such that it supports odor discrimination and
odor learning in a higher brain area, the mushroom body. Finally, | will present data from behavioral,
electrophysiological and functional imaging approaches to shed light on neural mechanisms of odor-background
segregation that enable honey bees to find the right flower in its complicated olfactory environment..
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BBO-054
Functional characterization of an amino acid-sensing

gustatory receptor in honeybee and its application to
bioelectronic tongue

Je Won Jung, Hyung Wook Kwon

Seoul National University, Republic of Korea

Insect taste system is responsible for choosing profitable food sources and for nest mate recognition. Taste
substances are recognized by gustatory sensory neurons that express putative seven- transmembrane proteins
in the gustatory receptor (Gr) family. The Gr family is encoded by many related but diverse genes, and genome
projects have revealed 13 Gr genes in the honeybee. Yet, the gustatory tuning of the molecular receptors encoded
by these gustatory receptor genes remains unknown. Here we first functionally characterize a gustatory receptor
responding to umami taste L-amino acids in the western honey bee, Apis mellifera. Using Ca2+ imaging assay
and two-voltage clamp recording, we first report that one of the gustatory receptors of honeybee, AmGr10,
functions as a selectively tuned amino acid receptor in taste neurons. We also demonstrate that sensitivity of
AmGr10 to these L-amino acids were dramatically enhanced by 5’-ribonucleotide (IMP). In addition, we
report a floating electrode-based bioelectronic tongue mimicking honeybee taste systems for the detection and
discrimination of umami substances. This strategy enables us to discriminate between L-monosodium glutamate
(MSG), best-known umami tastant, and non-umami substances with a high sensitivity and selectivity. By
combining electrophysiological and molecular approaches, AmGrl0 is a unique umami taste receptor
responding these results provide basic knowledge for further research on the gustatory coding in insect species.
In addition, this floating electrode-based bioelectronic tongue mimicking insect taste systems can be a powerful
platform for various applications such as food screening, and it also can provide valuable insights on insect taste
systems.

BBO-057
Foraging dance of dwarf honey bee, Apis florea

Siriwat Wongsirit, Sitthipong Wongvilas?, Natapot Warrit?, Sureerat Deowanish?,
Orawan Duangphakdee®, Lihong Chen*

! Graduated School, Maejo University, Thailand
2 Department of Biology, Faculty of Science Chulalongkorn University, Thailand
3 King Mongkuz’s University of Technology, Thailand
4 Apiculture Research Institute of Chinese Academy of Agriculture Science, Thailand

Foraging dance of Dwarf honey bee, Apis florea is one of honey bee’s communication systems. This newly
discovered behavior system contrasts with Karl Von Frisch’s two theories of Apis mellifera’s forging dances; (1)
the round dance which does not specify its flower location (2) the waggle dance, which identifies the flower
location over 100 m. away. This study investigates colonies of A. florea dance orientation in the forest at Saiyok
District in Kanjanaburi Province, Thailand. For the study convenience, these bee colonies were moved to the
research station near the original area. These workers were trained to fly from their nest to the flower source at
the distance of 30, 50, 100, and 200 m. Foragers were marked with water color. Foraging dance was recorded and
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analyzed. It could be concluded that either closer or further than 100m, the Dwarf honey bee could perform waggle
dance only. In other words, they do not perform the round dance in any circumstances.

BBO-024
Egg-laying behavior of reproductive worker honeybees in

gueenless colonies of Apis cerana

Ratna Thapa!, Siriwat Wongsiri?2, Myeong Lyeol Lee3, Yong Soo Choi?,
Hyung Wook Kwon*

1 TU, Nepal
2 Graduate School, Majeo University, Chiang Mai, Thailand
3 Department of Agricultural Biology, RDA, National Academy of Agriculture Science, Jeonju, Republic of
Korea
4 Major in Biomodulation, College of Agriculture and Life Sciences, Seoul National University, Seoul,
Republic of Korea

The eastern multi-comb honeybees, Apis cerana, play a crucial role in pollination, and poverty alleviation in
developing countries. The colony frequently loose their queen during absconding and honey harvesting times;
workers start to lay eggs. We investigated the egg-laying behavior of workers in three queenless colonies of A.
cerana. We found that the laying-workers retained 1 to 4 mature eggs in their ovaries, and on an average laid
4.0+5.1 of eggs per cell per week. Additionally, on an average, the laying- workers spent 109.2+67.5 seconds
per cell to lay eggs. In this study, we showed for the first time that a single worker cell of A. cerana retained
up to 33 eggs in queenless colonies. We did not observe false-queen in A. cerana queenless colonies. The workers
of queenless colonies built new comb and reared the new queen without successful development of the queen
from laying-worker eggs. The colony activities such as participation of food collection, and nest defense are
normal as in queenright colonies.

BBO-008
Honey bee Apis cerana eavesdrop on other bee species’

alarm pheromone to avoid predator risky

Ken Tan

Chinese Academy of science, China

Abstract: Pollinators face considerable predation risk when foraging, while the pollinators developed
sophisticated skills to anti- predator, honeybee release alarm pheromone to inform its conspecific mates if
they were attacked by predator during their foraging, however, if this alarm pheromone can detect by
heterospecific bees is still unknown. In the present study, eastern bees (Apis cerana) were trained to a foraging
site, then tested them via two choice assay, which one feeder with conspecific (Apis cerana) and heterospecific
(Apis dorsata and Apis mellifera) alarm pheromones paired with a control feeder respectively. Which were main
components of alarm cues of the Apis dorsata alarm pheromone can be detected by Apis cerana were
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determined as well. The results showed that eastern bees response to both conspecific and heterospecific bee
venom extracts, and also avoid to the main components of heterospecific alarm (Isopentyl acetate, gamma-
octanoic lactone). Foragers changed their foraging strategy to avoid feeders contain risky cue indicated that
similarity of the alarm components of Apis can eavesdrop by the other species may raise the fitness of eastern
bees and other species as well.

BBO-005
Abundance and Architecture of Natural nests of colonies

of honey bee (A. mellifera) in selected plant communities
along the coast in Rufiji District Tanzania.

Karengi Slaa

Ministry of Natural Resources and Tourism, Tanzania

A study was carried out in three plant communities in Rufiji District Tanzania to examine and assess Abundance
and architecture of the natural nests of honey bee colonies. The three plant communities were: riverine, mangrove
and coastal hill forests. We used quadrants of the size 20x50m to survey the natural nests of honey bee in both in
holes in the ground and on trees. A total of 80 natural nests and 255 trees with potential nests were observed.
Among of the 80 natural nests 95.2% were from tree cavities and rest were from termite mounds. The natural nests
of A.mellifera colonies were significantly related to plant community type, species richness and trees with
potential cavities. Furthermore abundance of natural nests of A.mellifera colonies were significantly predicted by
percentage of diameter size-class distribution of bigger trees in community forest structure of the three vegetation
types. The density of natural nests of A.mellifera colonies was higher in coastal hill forest, followed by riverine
forest and lastly mangrove forest, that is 36,24 and 20 respectively.

For trees preference by honey bees for setting natural nests fall in to three categories, namely tree base,stem and
branches. The volume of the natural nests in cavities of trees were significantly correlated with the diameter at
breast height (dbh), number of combs and total comb area. The information on abundance and architecture of
natural nests of colonies of honey bee (A.mellifera) generated during this study add knowledge that can provide
insights into conservation and survival strategies.

BBO-034
Evolutionary advantage of honey bees dying after they

sting
Mogbel EI-Niweiri

National Centre for Research, Sudan
It is quite well known that honeybee die after sting because, it can’t pull the stinger back out. It leaves behind not

only the stinger but also part of its digestive tract, plus muscles and nerves. This massive abdominal rupture is
what kills the bee. However, the evolutionary advantage of this feature is still controversial and has never been
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well explained. In this paper two reasons were suggested to demonstrate the evolutionary benefits that can be
gained from dying after stinging in honey bee species: 1/ Die after sting attack because the bee after stinging
became fatigue, lazy and very easy to be track while flying back to her colony. In this case predators and enemies
will be able to locate and destroy the honey bee colony.2/ Die after sting attack because if not die the bee might
be contaminated with her victim pathogenic load which induce transmission of parasites and diseases to her
healthy colony and consequently colony collapse. Preliminary evidences support these suggestions from the
literature were discussed, this finding would have great role in understanding not only the evolutionary advantage
of honey bees dying after they sting but the evolution of the defensive behavior in the entire social insect.
Experimental tests were suggested for further confirmation of these hypotheses

Symposium: Genomics & Molecular Marker

BBO-056
Molecular markers were screened to be related to high

royal jelly yield trait

Songkun Su!, Xiaoyan Liu!, Zhiguo Li', Shupeng Xu', Weihong Meng®, Wenfeng Li?,
Shaowu Zhang®

! College of Bee Science, Fujian Agriculture and Forestry University, Fuzhou, China
2 USDA-ARS Bee Research Lab, BARC-East Bldg, 306, Beltsville, MD 20705, USA
3 Research School of Biology, College of Medicine, Biology and Environment, The Australian National
University, Canberra, Australia

Royal jelly is the principle food of queen and young larvae, which contains abundant bioactive substances and
is well known as one of the natural healthy foods for human being. Genetic markers related to high royal jelly
yield were summarized in this study. Zhenongda No. 1 Italian bees (ZND-No. 1), a strain with high royal jelly
yield, and low royal jelly yield Italian honeybee (American Italian bee) were re-sequenced to exploit SNP
markers using SLAF-seq technology. The Genome Wide Association Study (GWAS) was used to seek key
genes related to high royal jelly yield. As a result, twenty-one SNPs were screened, and 83 genes were annotated
near them. In order to reveal the underlying mechanism, we carried out biological analysis on these potential
genes. GO analysis indicated that they participated 3 processes, including biological process, cellular
component and molecular function. KEGG analysis showed that they were involved in 24 pathways, and the
main pathways were related to nutritious material synthesis and metabolism, the formation of nerve
receptors and ligands, and three singling pathways. Furthermore, we collected 50 honeybees from each strain
to verify the 21 SNPs. Primers were designed from DNA sequences involved the novel loci, and then verified
by PCR amplification and DNA sequencing. Finally, four SNP loci showed significant difference in allele
frequency between ZND No.1 and American Italian bee groups (P<0.05). This study provides molecular
genetic markers to identify high royal jelly yield trait of honeybees.
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BBO-048

Cytochrome C oxidase subunit I (COI)-COlI ingtergenic
sequence noncoding AT-rich region haplotype groups of
Apis mellifera species

Xing-an Li, Yunbo Xue

Jilin Provincial Key Laboratory of Honeybee Genetics and Queen Breeding (Jilin Provincial Institute of
Apicultural Science), China

Apis mellifera (A. m.) is with mtDNA specific for cytochrome C oxidase subunit I (COI)-COII ingtergenic
sequence noncoding AT-rich region (COI-COIl NC or COI-NC-COII). This region has considerable DNA
variability in both length and sequence, for which it has been used extensively as a polymorphic marker of mtDNA
for analyzing Dral RFLP and SNP among A. m. geographic subspecies. Here, mtDNA of A. m. lineage in Africa,
which are characterized by 28 Dral RFLP patterns, is composed of 3 COI-COIl NC haplotype groups of A. m.,
i.e. the groups with both P and Q elements where P can also appear in two types of variations (PO and P1); mtDNA
of A. m. lineage in western Europe, which are characterized by 90 Dral RFLP patterns, is composed of 1 COI-
COIl NC haplotype group of A. m., i.e. the group with both P and Q elements; mtDNA of A. m .lineage in eastern
Europe, which are characterized by 25 SNP patterns, is composed of 1 COI-COIl NC haplotype group of A. m.,
i.e. the group only with Q element; mtDNA of A. m. lineage in western Asia, which are characterized by 29 Dral
RFLP patterns, is composed of 3 COI-COIl NC haplotype groups of A. m., i.e. the groups with both P and Q
elements where P can also appear in two types of variations (POand P1). COI-COIl NC polymorphic analysis of
A. m. can add new knowledge on insect taxonomy for A. m, i.e. COI-COIl NC haplotype groups of A. m.

BBO-025
Expression biomarkers can be used to select for complex
traits in honey bee breeding: results of three generations
of selection for hygienic behaviour

Shelley Hoover?!, M. Marta Guarna?, Robert Currie®, Stephen Pernal®, Leonard Foster?

! Alberta Agriculture and Forestry, Canada
2 University of British Columbia, Canada
3 University of Manitoba, Canada

4 Agriculture and Agri-Food Canada, Canada

We demonstrate that protein markers can be successfully used to breed livestock, using the honey bee as a model
system. Selecting traits when breeding honey bees is very time-consuming, and it can be difficult to measure large
numbers of traits on broad populations, thus limiting the scope of breeding programs. We used a panel of protein
markers to guide selective breeding for hygienic behaviour in honey bees through three generations.
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To establish our initial breeding population, we surveyed the hygienic behaviour of 635 colonies from 38
commercial beekeeping operations across western Canada in 2011. From the 635 colonies surveyed, 100 colonies
were randomly selected from across the region to serve as benchmark unselected stock. In addition, we selected
100 queens from colonies with the highest hygienic behaviour scores in their apiaries. Over the next two years we
reared three successive generations from this initial population in one of two ways: 1) using the response of
parental colonies in the classic freeze-killed brood assay for hygienic behaviour as a positive control, or 2) using
the levels of the previously identified expression markers. In addition to these selected lines, the benchmark stock
was maintained through open mating, as a negative control.

By the third generation, bees raised through marker-assisted selection had increased levels of hygienic behaviour,
and were able to resist disease as effectively as bees raised through conventional selective breeding for hygienic
behaviour, with no detectab le loss of other desirable traits such as honey production.

BBO-062
Conservation of Aculeate silk gene copy number for 155

million years: the riddle of ‘why four proteins?’ partially
solved.

Jakkrawut Maitip?, Holly Trueman2, Benjamin Kaehler?, Gavin Huttley?, Panuwan
Chantawannakul?, Tara Sutherland?

!Chiang Mai University, Thailand
2CSIRO, Austalia
SAustralian National University, Austalia

Around 150 million years ago multiple gene duplication events in the precursor of the aculeate Hymenoptera
(bees, ants, hornets) gave rise to four silk genes that have been conserved in all species investigated to date.
The retention of a copy of each homolog in all species implies a critical role for the proteins in silk formation
or function. Yet the proteins have similar amino acid composition and coiled coil molecular architecture and,
individually, self assemble into the native coiled coil structure with material properties equivalent to material
generated from all four silk proteins. In this study we identified, produced and characterized the four silk
proteins from Apis dorsata, the giant Asian honeybee. The proteins were readily purified, allowing us to
investigate the folding behavior of solutions of individual protein in comparison to mixtures of all four
proteins. In contrast to individual proteins, a mixture of the four proteins formed coiled coils that were stable
against dilution and detergent denaturation. The results are consistent with the formation of a
heterotetrameric coiled coil protein complex where each protein contributes to one strand of the molecule.
The mechanism of silk protein coiled coil formation and evolution is discussed in light of these results.

BBO-053
Genome information on Asian honey bees and its

perspectives

Hyung Wook Kwon, Doori Park, Murukarthick Jayakodi, Je-won Jung, Tae-Jin Yang
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Seul National University, Republic of Korea

The honey bee is a social insects and provide better understanding of molecular and neural mechanisms
underlying many aspects of social behaviors relevant to the agricultural industry as well as basic science. In
contrast to the western honey bee, Apis mellifera, which served as a model species and its genome sequence
has been revealed in 2006, the genome of the Asian honey bee, Apis cerana, has not yet been sequenced.
Here, we report that using de novo assembly methods, we produced a 238 Mbp draft of the A. cerana genome
with new annotation of 10,651 genes. Seventy-two percent of the A. cerana-specific genes had more than
one GO term, and 1,696 enzymes were categorized into 125 pathways. Genes involved in chemoreception
and immunity were carefully identified and compared to those from other sequenced insect models. These
included 10 gustatory receptors, 119 odorant receptors, 10 ionotropic receptors, and 160 immune -related
genes. Further, In an attempt to identify long intergenic non- coding RNAs (lincRNASs) and their possible
involvement in honey bee development and diseases in Apis cerana and Apis mellifera. We identified 2,470
lincRNAs with an average length of 1,011 bp from A. cerana and 1,514 lincRNAs with an average length of
790 bp in A. mellifera. This study will contribute to a better understanding of the complex behaviors and
biological and hormone signaling pathways as well as various diseases of the Asian honey bee and to
anticipate its future evolutionary trajectory.

BBO-047
Real-time polymerase chain reaction method to determine

MRNA levels of heat shock protein genes in diapause
honeybee (Apis mellifera carnica) during overwintering
period

Xing-an Li, Yunbo Xue

Jilin Provincial Key Laboratory of Honeybee Genetics and (Queen) Breeding (Jilin Provincial Institute of
Apicultural Science), China

One of the many challenges beekeepers face is minimizing honeybee colony losses during winter period. Diapause
honeybees during overwintering period are physiologically different from honeybees in the spring and summer
periods, as appear to be focused on their unique tolerance to withstand the winter. Relatively high levels of mMRNA
transcripts for heat shock proteins (Hsps) are shown in diapause insects during overwintering. Quantitative real-
time PCR is one of the most accurate methods to measure small change in mMRNA levels for individual genes.
Obijective of the present study was to utilize real-time polymerase chain reaction method to determine mMRNA
levels of Hsps genes that are abundantly expressed in diapause honeybee workers during overwintering period.
Co-up-regulation of four Hsps genes was observed, including Hsp-60, Hsp-70, Hsc-70 and Hsp-90. Our findings
indicate that expression pattern of Hsps genes in diapause honeybee during overwintering period is highlighted as
a potentially physiological index to understand honeybee colony with cold resistance.

158



BBO-038
Evaluation of Apis mellifera syriaca bee conservation using

comparative genome hybridization.
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4Science Department, Science Faculty, Jerash University, Jordan.
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Apis mellifera syriaca is the native honeybee subspecies of Jordan and much of the Middle East. It expresses
behavioral adaptations to a regional climate with very high temperatures, nectar dearth in summer, attacks
of the Oriental wasp and is resistant to VVarroa mites. The A. m. syriaca control reference sample (CRS) in
this study was originally collected and stored since 2001 from "Wadi Ben Hammad", a remote valley in the
southern region of Jordan. Morphometric and mitochondrial DNA markers of these honeybees had shown
highest similarity to reference A. m. syriaca samples collected in 1952 by Brother Adam of samples collected
from the Middle East. Samples 1-5 were collected from the National Center for Agricultural Research and
Extension breeding apiary which was established for the conservation of A. m. syriaca. Our objective was to
determine the success of an A. m. syriaca honey bee conservation program using genomic information from
an Array-based Comparative Genomic Hybridization (aCGH) platform to evaluate genetic similarities to a
historic reference collection (CRS). Our results had show insignificant genomic differences between the
current population in the conservation program and the CRS indicated that program is successfully
conserving A. m. syriaca.  Functional genomic variations were identified which are useful for conservation
monitoring and molecular markers were identified which may be useful for breeding programs designed o
improve locally adapted strains of A. m. syriaca.

Symposium: Environment & Population

BBO-055
Prevalence of Nosema species in a feral honey bee

population: A 20-year survey

Juliana Rangel, Kristen Baum?, Robert Coulson?, Spencer Johnston®, Brenna Traver®

! Texas A&M University, USA
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Nosema spp. are microsporidian pathogens of honey bees that cause nosemosis, a disease implicated in colony
losses worldwide. Few studies have measured Nosema spp. levels in feral honey bees. We evaluated the presence
and infection intensity of Nosema apis and N. ceranae in a feral Africanized honey bee population in south
Texas from 1991-2001 and in 2013. Overall, less than 6% of samples had Nosema spp. spores. Nosema apis
was only found in samples from 1991 to 1995. Conversely, N. ceranae was found every year examined, ranging
from 16.7% infection in 1991 to 85.7% in 2013. There were no effects of temperature or rainfall on either
infection over time. This suggests that feral honey bees are relatively free of Nosema spp. compared to managed
colonies. More studies on the incidence of Nosema spp. in feral honey bee populations are needed.

BBO-012
Rescue project for the native bee in Sweden

Per Thunman

SBR, Sweden

Until mid 1800 Apis mellifera mellifera, the black bee, was the absolutely dominant bee in Sweden. It is well
adopted for the climate with long winters. It can fly at somewhat lower temperature and uses less food during
the winter than other races. Unfortunately, a massive import of ligustica and carnica led to hybridisation of the
black bee. The hybrid between mellifera and carnica does not differ much in colour from a pure mellifera but
has a temperament that is bad. It was therefore said that the mellifera was an aggressive bee and it lost its
popularity. In 1990 a project started for saving the mellifera bee. A message was sent to the bee-keepers asking
them if they believed they had pure mellifera in their hives. Around 150 persons gave a positive answer and
were asked to send samples of their bees. By using morphological values 10 colonies were considered pure.
Over the years some more colonies were found that seem to be pure. By using mtDNA we can see 30 different
lines. The main characteristics used in the selection are colour and wing pattern where we look mostly at cubital
index and the discoidal angle. To secure pure mating we have some islands and remote areas where only
mellifera exists but apart from that artificial insemination is also used. The Swedish government and WWF
supported the project at the start but without the efforts from enthusiastic bee-keepers it would have failed.

BBO-051
Apis cerana collapse in Korea by sacbrood virus

Yong Soo Choi, Myeong Lyeol Lee, Man Young Lee, Hye Kyung Kim, Kyu ho Byeon

NAAS, Republic of Korea

South Korea has over 38 million of managed honey bee (Apis cerana) colonies before 2009 years ago, which
produce the highest quantity of honey in the Korea; however, almost colony (99%) were collapsed by Korean
Sacbrood Virus (KSBV) in South Korea. Korean Sachrood Virus (KSBV) is the pathogen of A. cerana Sacbrood
disease, which poses a serious threat to honeybee A. cerana, and tends to cause bee colony and even the whole
apiary collapse. Colony collapse of A. cerana was first reported on the Pyeong-Chang of the South Korea in 2009.
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Symptoms of KSBV include the rapid transmission of larval stage honeybees (A. cerana), many dead larvae found
in the bottom of hive and comb. Honeybees (A. cerana) are a very important species because they provide a
number of pollination services for various ecosystems in some provinces (ex. jeon-nam, jeon-buk province). They
are also extremely important organisms within human society, both agriculturally and economically. The fact that
a direct cause has been determined suggests that colony collapse is a complex problem with a combination of
natural and anthropogenic factors. Possible instigators of colony collapse include: wax moth, viral and fungal
diseases, increased population, decreased genetic diversity, climate changing and a variety of other factors. The
interaction among these potential causes may be resulting in immunity loss for honeybees and the increased
likelihood of collapse.

BBO-035
Diploid males in a managed stingless bee species

population is responsible for ca. of 8% of new colony
losses

Ayrton Vollet Neto!, Vera Lucia Imperatriz-Fonseca?

'Universidade de S&o Paulo, Brazil
2Instituto Tecnoldgico Vale, Belém, PA, Brazil

Sex determination system in the eusocial stingless bees (Apidae, Meliponini) is based on the combination
of alleles at the complementary sex determination (CSD) locus. In this system, males are haploid and females
are diploid. However, diploid males can develop from fertilized eggs when they are homozygous at a single sex
locus (when a queen performs a matched mating). Since the queen is mated with only one male in stingless
bees, ca. of 50% of the diploid brood that was supposed to be females (workers) develop into males. In that case,
the queen is executed and there is low success rate of colony establishment. We forced queen replacement in 83
colonies of a managed population of Scaptotrigona depilis, an important species in stingless bees’
beekeeping (meliponiculture). We analysed the brood produced by the new queens and identified diploid
males at first by the proportion of males in the brood combs, and later we genotyped in four microssatelites loci
to confirm ploidy. Seven queens out of the 83 (~8%) produced diploid males. Using the formula PMM=2/n,
where PMM is the proportion of matched mating, and n is the number of sex alleles, we estimated the number of
sex alleles in 23,7 with a 95% confidence interval of 15 to 350 alleles. Our results indicates that diploid male
production can be an issue that significantly affect the production of new colonies in managed populations of
stingless bees. We suggest to increase males’ genetic diversity in the breeding area to attenuate this effect.

BBO-030

Comparing Three Bee Breeds in Their Natural Damage by
Four Diseases

Andrei Berezin, Nicolai Kharitonov

FSBSI “RI of Beekeeping”, Russia

161



Selection of lines resistant to diseases is one of the most important tasks of beekeeping nowadays. The first
approach to solve it is studying the natural resistance to different bee breeds diseases. The aim of our work has
been to study the natural damage by ascospherosis, varroosis, nozematosis and European foul brood of middle
Russian, Caucasian and interbreed type of middle Russian breed “Prioksky” in the same conditions so that to
get some definite information about differences of their resistance to diseases. During the test of damages by
diseases we have also taken into account farm useful features of bees families according to standard
methodologies (G.D. Bilash, N.I. Krivczov, 1991; Ya.L. Shagun, 2000). Comparing three bee breeds: gray
mountain Caucasian, middle Russian and interbreed type of middle Russian breed “Prioksky” in their farm useful
features has mainly proved the results of the previously conducted experiments in Ryazan oblast. The analysis of
data concerning the natural damage of the breeds being tested by nozematosis, ascopherosis, European foul bro
od and varroosis lets make a conclusion about larger resistance of interbreed type of middle Russian breed
“Prioksky” and middle Russian breed bee families to nozematosis than the bee families of gray mountain
Caucasian breed. We have not noticed any differences in resistance of the tested breeds to three other diseases.

BBO-027

Effects of sublethal dosage of fungicides (propiconale,
tebuconazole and triadimefon) on honey bee growth

Wan Yi Chen, Yu Wen Chen, Yu Shin Nai

National Ilan University, Taiwan

Honey bee (Apis mellifera L.) plays a vital import role for the pollination in agricultural ecosystem as well as
generates products of high economic value. However, the pesticide pollution in beekeeping environment is
threatening honeybee population and consequently, affects agricultural yields. Effects of three widely used
fungicides (propiconale, tebuconazole and triadimefon) on honeybee growth were studied herein. Our
preliminarily results showed that the toxicity of fungicides studied to bees is low; the LD50 of propiconale at 96
h was 77.5 g/per bee and tebuconazole and triadimefon were higher at 100 g/per bee. Furthermore, the capped-
brood, pupation and eclosion rates were also recorded after treating with different dosages of three fungicides.
The result revealed that the sublethal dosage of fungicides although affected little on honeybee larvae growth,
but once they developed into adult bees, the olfactory associative behavior was impaired if they had been
previously exposed to propiconale during larval stage. These fungicides, if combine with acaricide pesticide of
fluvalinate, commonly used for Varroa mite control; will become a potent toxin to the honeybees. These results
revealed the potential negative effects of multiple pesticides usage on honeybee growth.

BBO-014
Seasonal population dynamics and performance

evaluation of the Apis mellifera jemenitica and imported
hybrid honeybee colonies in Southwestern Saudi Arabia

Yilma Tadesse, Ahmad Al-Ghamdi, Nuru Adgaba, Awraris Getachew, Anwer Al-Maktary
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King Saud University, Saudi Arabia

The aims of this study were to assess the seasonal population dynamics and evaluate the performance of Apis
mellifera jemenitica (Amj) and imported hybrid honeybee colonies (ihhc) and to identify possible reasons for the
deterioration of the honeybee populations in the lowlands and highlands of southwestern Saudi Arabia. Data
regarding the performance and population dynamics parameters were gathered from the two types of honeybee
colonies (25 colonies of each) for one year (April 2013 through March 2014), and tested statistically. The results
indicated that at low altitude, Amj colonies maintained higher populations (P < 0.05) than ihhc and produced more
(P < 0.05) honey. They were able to hoard three times more (P < 0.05) pollen and produce more (P < 0.05) queen
cells than ihhc colonies in both the low and highland areas. Amj colonies had almost double (P < 0.05) the annual
survival rate of ihhc colonies and had greater (P < 0.05) adult bee and brood populations throughout the year.
Failures to cope with dynamic, unpredictable, and resource-limited environmental conditions were the most
challenges for the populations of the ihhc colonies. Generally, Amj was observed to perform better in both
beekeeping production landscapes and had higher survivorship and productivity than ihhc in the unpredictable
and erratic beekeeping areas of Saudi Arabia.

Symposium: Diversity & Ecology |
BBO-006

Genetic variations among Apis florea

Sushama Chaphalkar

Vidya Pratishthan's School of Biotechnology, Baramati, Dist. Pune, MH, India

Nine agro-climatic zones within Maharashtra were screened for genetic diversity of Indian honey bee Apis florea.
The objective of the study was to understand the gene flow across the country. The other collaborators were studies
on Apis florea within different regions of India. The two species of dwarf honey bees include Apis andreniformis
Sm. and Apis florea F. In this study the genetic diversity was done by using Mt DNA amplification analysis within
Apis spp. are being ecomapd both via geo climatic as well as genetic variability in this research. Nine agro climatic
zones within Maharashtra (across 330 miles) were chosen for this National Collaborative survey by VSBT. Studies
related to polymorphism and allelic frequency Micro Satellite marker studies have related Polymorphism and
allelic frequency. To study the polymorphism and allelic frequency the microsatellite markers were used for the
finding out the heterozygosity and homozygosity within population. The Analysis of molecular variance
(AMOVA) was done for the population of Apis florea across the region by microsatellite markers and the
percentage of variation within population was 80-82%. Different software’s were used for this study like PHYLIP
for the determination of maximum likelihood tree construction, MEGA.
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BBO-007
New haplotypes variations of Apis koschevnikovi and Apis

cerana in Indonesia based on cytochrome oxidase 1 (CO1)
of mitochondrial DNA

Rika Raffiudin, DZULFAQOR, Tri Atmowidi

Bogor Agricultural University, Indonesia

Indonesia, the homes for the highest number of honey bee species, two of them are Apis koschevnikovi and A.
cerana. A. koschevnikovi in Kalimantan shows declining population due to the transformation land use. Whereas
Apis cerana is Asian honey bee with native distribution from China to the Philippines archipelago. Nine
haplotypes of Cytochrome Oxidase Subunit I (COI) of mitochondrial DNA of this bee from Malaysia, Brunei,
Thailand, Taiwan, Korea, Japan, and Russia were recorded in GenBank. However, there is no A. cerana COI
haplotype data from Indonesia. Currently, there are 15 haplotypes of COI gene of A. koschevnikovi has published
in GenBank database, but none resulted from Indonesia as well. We used Cytochrome oxidase subunit I (COl ) in
mitochondrial DNA (mtDNA ) as suitable molecular marker with DNA barcode-based technology. A.
koschevnikovi were explored in South Kalimantan Hulu Sungai Selatan (HSS), Hulu Sungai Tengah (HST),
Kotabaru (KB), Tanah Bumbu (TB), and Balangan (BL). A. cerana was explored from Java, Lombok, and
Sumbawa and Flores islands. Here we report the four new haplotypes of Apis koschevnikovi, two of the haplotypes
are the common haplotype. two haplotypes of A. cerana from Java and Flores Island and one haplotype from
Lombok and Sumbawa. This variations might be due to the isolation of islands by the sea. Phylogenetics study
showed A. cerana from Lombok, Sumbawa, and Flores were also clustered in one group separated from the
mainland samples. This explained the arising of those four islands from the land at shallow sea level during
Pleistocene.

BBO-004
Biology of red dwarf honeybee, Apis florea Fabricius in

plains of Karnataka, India

Narayanappa Nagaraja

Bangalore University, India

The biology of dwarf honeybee, Apis florea in respect of vertical nest distribution, brood rearing activity,
seasons of swarming and absconding was recorded. The results showed that, the colonies of A.florea were well
distributed on different arboreal nesting structures vertically between 4 to 6 m above ground level in greater
numbers (35%). Despite the nests were found up to 12 m above ground level, only a few nests were recorded
at lower heights. Furthermore, the brood rearing activity of the colonies was continuous throughout the year
and showed fluctuations seasonally. The greater brood rearing activity was recorded during summer (March
and April) followed by winter seasons (October and November). However, low brood rearing activity was
recorded during June and July. The bee colonies showed seasonal production of drones and queen bees and
greater numbers of drone and queen cells were found during summer season (March and April). There was no
drone and queen production during rainy season (June to September). The colonies of A. florea produced a
maximum of 5 swarms/colony but most of the colonies produced only 1 to 3 swarms/colony in a year. Similarly,
the absconding tendency of A. florea colonies was recorded high during dearth season for bees (March to May.
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It is concluded that, A. florea is well adapted to plains of Karnataka through active brood rearing, swarming and
absconding behaviours.

BBO-010
Extreme food-plant specialisation in Megabombus

bumblebees as a product of long tongues combined with
short nesting seasons

Jie Wu?, Jiaxing Huang?, Jiandong An?, Paul Williams?

YInstitute of Apicultural Research, China
2 The Natural History Museum, China

Megabombus bumblebees have unusually long tongues and are generally more specialised than other
bumblebees in their choice of food plants. The phylogeny of Megabombus bumblebees shows that speciation
was concentrated in two periods. Speciation in the first period (ca 4.25-1.5 Ma) is associated with the late rise
of the Hengduan Mountains at the eastern end of the Qinghai- Tibetan plateau. Speciation in the second period
(1.2-0.3 Ma) is associated with climatic cooling in the northern forests. The most extreme food-specialist species
belong to the second group, which may point to climate as a factor in specialisation. These extreme
specialist species occur either in the far north (Bombus consobrinus), or at high elevations (Bombus
gerstaeckeri), in situations where long tongues coincide with the shortest nesting seasons. Species with the
longest tongues but occurring further south (even at high elevations) use a broader range of food plants

BBO-028
Variability of the morphometric characteristic of the bees

Apis mellifera adansonii in relation with the climatic zones
in Benin

Armand Paraiso!, Waliou Abiola?, Valére Salako?, Franck Akogbeto!, Romain Glele
Kaka¥, Ambaliou Sanni?

L University of Parakou, Faculty of Agronomy, Bee Pathology and parasitology laboratory, Benin
2 University of Abomey-Calavi, Nigeria

Honeybees, Apis mellifera L. (Hymenoptera: Apidae) ensure nearly 80% of the pollination carried out by insects.
In agriculture, they are responsible for pollination of more than 20.000 plant species, and can increase crop yield
by 15 to 50%. Studies on bee’ morphometric characteristic variability in relation with the ecological zones are
seldom in Benin and African countries, south of Sahara. The objective of this work is to study the relation
between the morphomoetric characteristics of the bees in Benin and the ecological zones. To this end, 100 to
300 bees were collected from thirty (30) localities) belonging to eight phytodistricts and the three climatic zones
of Benin. From each study site, two to three hives were examined and 100 to 300 bees were collected. In the
laboratory, 70 to 100 bees were chosen and fourteen (14) morphometric characters were measured on each bee
using a microscope provided with graduated eyepieces. Variance analysis, principal component analysis and
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discriminant analysis were performed using SAS.9.2. The results of the study showed that, the Sudano-
Guinean zone and the Sudanian zone were the most morphological distant (D=47.55) while, the Guineo-
Congolean zone and the Soudano-Guinean zones were the closest (D=16.34) zones. This suggested that there
are two great zones of morphometric variability of bees in Benin. The first is constituted of Guineo-Congolean
and the Sudano-Guinean zones, and, the second is the Sudanian zone. This diversity of bees’ population in
Benin is an asset for selection programs and bees species preservation in Africa.

BBO-063
Temporal and Spatial Variations of sex ratio of Osmia

cornifrons and O. pedicornis (Hymenoptera:
Megachilidae) in Korea

Youngmi Kim?, Chuleui Jung?

! Department of Bioresource Sciences, Graduate school. Andong National University / Sericulture and
Entomology Experiment Station, Gyeongsangbuk-Do Foundation Original Seed Production Center,
Republic of Korea
2 Department of Bioresource Sciences, Graduate school. Andong National University, Republic of Korea

Mason bees in Megachilidae are important pollinators especially in early blooming fruit trees. Among 9 species
of mason bees, Osmia cornifrons is the most dominant followed by O. pedicornis. Since asymmetric distribution
of male and female adults and resulting competence on pollination activity as well as future generation production,
study on sex determinants has important implementation. Here we provides the results of a decade study of wild
population sex ratio variation among regions and years. Female ratio of O. cornifrons ranged between 0.25 and
0.46 with average of 0.37 while that of O. pedicornis varied between 0.04 and 0.24 with average of 0.13. Female
ratio was in increasing pattern on O. pedicornis for the last decade while stable in O. cornifrons. Significant
variation existed among different regions. Climate factors seemed influence the sex ratio through differential
provision of food resources of flower pollens. Further implementations of the finding were discussed.

BBO-059
Arthropods associated with stingless, Tetragonula spp., bee

nests

Kietyl Gerd Balais!, Franz Kevin Manalo?, Alejandro Fajardo Jr.?

IN/A, Philippines
2San Pablo Science High School
3Institute of Biological Sciences, UP Los Bafios

Meliponiculture is gaining popularity in the country as a means of producing honey and for pollinating select high
value crops. As a result, colonies of stingless bees were removed from trees and relocated to beekeeping yards.
However, reports of increasing mortalities, absconding and outbreaks of pests among domesticated stingless bee
colonies is cause for concern. It is hypothesized that this is a result of the process of relocating wild colonies.
The relocation process disturbed the ecological balance around the nest and paving way for the emergence of
a pest species. To better manage colonies, a survey of arthropods found on wild stingless bee nests and hive
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colonies was conducted. Three hived and 3 wild colonies were used in the study. The overall appearance of
the nests were described. Samples were taken from the surface of the nests and hive. Seventeen genera from
9 orders were identified. Most dominant in wild nests were Myrmecine ants, a predator of insects and other
arthropods. In hived colonies, scavenger ants belonging to the genus Tapinoma abound.

Symposium: Diversity & Ecology I

BBO-036
How to reveal the enigma of structure of natural honeybee

nest and apply the solution to create effective beehive for
the modern apiary?

Vasyl Priyatelenko?, Victor Fursov?, Elena llienko*

Private Beekeeping Enterprise, Zherdova, Kiev District, Ukraine
2Schmalhausen Institute of Zoology of National Academy of Sciences of Ukraine, Kiev, Ukraine

TASKS OF STUDY: 1) To reveal reasons of high efficiency and disease’s resistance of honeybee colonies in
natural nests; 2) to apply it in modern beehives. MATERIAL. Five natural honeybee nests were studied in
hollow trees. Revealed principles were applied on 50 honeybee colonies in V.Priyatelenko’s beehives in
private apiary. RESULTS. It was found that number of honeybee combs in natural honeybee nest is only 7-8,
and their length is initially 40-50 cm. Then honeybees build nest vertically down. Usually expansion of combs
is not more than 26 cm in length. It was found that in natural nest honeybees can build a long comb, up to length
of 40-50 cm. Then honeybees are building further small wax connections and burr combs to walls of dwelling
that provides strength of whole structure of nest. The building of honeybee nest starts from formation of parallel
honeycombs. Place of attachment of combs is crucial for structure of whole nest. In natural conditions, like in
hollow tree, honeybees use wooden ceiling of bees’ dwelling to attach its honeycombs. It was found that surface
of ceiling is covered with thick layer of wax and propolis (at least, 3-5 mm). This special coating takes minimum
three functions: 1) protection of wood from decay; 2) it seals space between combs; 3) it provides healthy,
propolized water for honeybee colony. This propolized part can be considered as basement of honeybee nest
which provides integrity and holistic structure of honeybee nest. These peculiarities were applied in V.
Priyatelenko’s beehives.

BBO-040
Population structure of the Korean Bombus ignitus

(Hymenoptera: Apidae) as revealed by microsatellite
markers

Taeman Han' In Gyun Park, Hyung Joo Yoon, Haechul Park

National Academy of Agricultrual Science, Republic of Korea
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Bumblebee, Bombus ignitus, which is indigenous to Korea, Japan, and China, has been recognized as a
valuable pollinator for both crops and wild plants. This species has now become commercially important as
a pollinator because of its use in the agricultural industry, particularly for greenhouse pollination. For long-
term management and effective conservation of B. ignitus, an understanding of the genetic structure of its
naturally occurring populations is practically important. In this study, the genetic structure among the five
populations of B. ignitus in South Korea was assessed using nine microsatellite loci. These markers showed
high levels of genetic variablility, with the number of alleles ranging from 6 to 22 and the frequency of the most
common allele ranging from 0.11 to 0.66. Only the Sabuk (SB) population showed a genetic significant among
all pairs of populations (P<0.001) across the nine microsatellite markers, suggesting a lack of gene flow
among those population. The phylogenetic analysis showed evidence supporting our hypothesis that the
Taebaek population is genetically more divergent than the other populations. Overall, our result suggest that
the Korean populations of B. ignitus ight have undergone geographic isolation and have become highly
separated spatially from one another, thereby having a limited range of migration among their local habitats.

BBO-043
Study Of genetic diversity and relationship some Honey

bee species using RAPD molecular markers

Budiguppe Kapanigowda Chikkaswamy

Sigma BioSCience Research Center Bangalore Karnataka, India

Genetic relationships between 10 were assayed with Random Amplified Polymorphic DNA (RAPD) markers,
which distinguish individuals, as well as reflecting the inherent variation and interrelationships among the Honey
bee species. 5 decamer RAPD primers were used in the present study. Over 105 reproducible bands were generated
by RAPD primers, out of which, 92.2 polymorphic bands were identified, conferring 97.6% polymorphism. All
the primers produced typical banding in each of the Honey bee species, suggesting the applicability of this test in
Honey bee species identification. Most of the individuals of the test exhibited to have unique molecular genotype.
Population genetics structure analysis of these species further revealed high genetic differentiation coefficients
(Gst), the heterozygosity among populations (Ht) showed with the low gene flow (Nm) when the 1st cluster was
paired with other Honey bee species On the basis of these parameters and the results of cluster analysis. It is
concluded that three species can be considered as a separate group of Honey bee species, whereas the others may
be grouped as separate clusters. A dendrogram was constructed using Wards Euclidean distance methods. Based
on the number of bands the Honey bee species were grouped to form1-2 clusters. The data provided genetic
variability of Honey bee species from Karnataka, India and also provided information for future management and
conservation of Honey bee species

BBO-022
Correlation between ovarian development and vitellogenin

secretion in Mason bee, Osmia cornifrons
Kyeong Yong Lee!, Kwang Sik Lee?, Hyung Joo Yoon?, Byung Rae Jin?

! National Academy of Agricultyral Science, Republic of Korea
2 Dong-A University, Republic of Korea
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The Osmia cornifrons bee plays an important role in pollinating fruit trees, such as apple trees. To better
understand diapause and oviposition in O. cornifrons, we investigated the correlation between the ovarian
development and secretion level of OcVg protein in hemolymph. During ovarian development in wintering the
number of oocytes progressively increased in comparison with the length of the ovaries and the oocytes. After
emergence, the oocyte and ovary sizes developed until 6 days after emergence and declined after 6 days, but
the number of oocytes decreased gradually. The secretion level of OcVg protein in hemolymph revealed that
during wintering, the secretion level increased from 1 month to 2 months and then stagnated after 2 months.
After diapause, the secretion level increased gradually until day 6 of the newly emerged adult from cocoon
stage, and thereafter gradually declined, remaining detectable until day 30 of the adult stage. The correction
analysis between ovarian development and OcVg secretion level in hemolymph found that in wintering, the
number of oocytes was positively correlated to OcVg secretion level. After diapause, the ovary and first oocyte
lengths and the number of oocytes showed significant changes in OcVg secretion level and positively correlated
with OcVg secretion level, respectively. These results suggest that there is a significant interaction between
ovarian development and the secretion level of OcVg protein and the pattern of ovarian development and
secretion of OcVg protein are stage-specific in the O. cornifrons female.

BBO-046
Morphometric diversity of indigenous honeybee, Apis

florea in district Faisalabad and Chakwal of Punjab,
Pakistan

Samina Qamer
National honeybee Research Institute, Islamabad, Pakistan

The selected bee species Apis florea is native honeybee species of Pakistan and called “chotii makhi”. Thirty to
sixty samples of worker honey bees from each hives were collected from Marzipura, Chak 279 Rb, Chak 29
Jb, Shakot, Bhawana, G M Abad, Chak 30 Jb Pansara, Chak 32Jb and Chak 33 Jb areas of district Faisalabad
and Kallar Kahar, Dhok Talian, Chak Bakar Shah and Ratta Shrif from district chakwal, Pakistan. These bees
were preserved in 70% alcohol before analysis. Thirty morph-metric characters which includes the body
weight, body length and body width, number of strips on thorax, number of segments of abdomen, sub
segments of antennae, length and width of fore and hind wing and leg, cubital index (a ratio of lengths of two
wing vein) of forewing and the number of humuli present on anterior margins of hind wing, basistarsus
length and width were measured. Number of humuli were found 11 and 12 and cubital index in the range of
2.88-3.08 and 2.75-3.1 in A. florea species from Faisalabad and Chakwal districts, respectively. Number of
humuli and Cubital indexes appeared most important characteristics in discrimination of worker bees from
ecologically different niches. Length of hind leg (5.92-5.54mm and 5.6-5.81mm), width of basitarsus (0.58-
0.62mm and 0.59-0.64mm), width of 2nd (1.64-1.78mm and 1.71-1.74mm) and 4th (1.45-1.47 and 1.44mm-
1.51mm) tergite showed variation in A.florea collected from Faisalabad and Chakwal districts.
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BBO-031
A protocol for mitochondrial DNA analysis and

assessment of genetic variation in natural populations of
stingless bees (Tetragonula spp.)

Bernabeth Jo Tendero', Rita Laude?, Ma. Carmina Manuel?, Rosalina Tandang?,
Celia dela Vifa3, Neilyn Villa3

! Graduate School, UPLB; DOST-ASTHRDP, Philippines
2 Institute of Biological Sciences, UPLB; UPLB Bee Program, Philippines
3 Institute of Biological Sciences, UPLB, Philippines

To assess the genetic diversity of the stingless bee, Tetragonula populations, modification of a Waldschimdt, et
al. (1997) protocol for DNA lIsolation and testing of the cross amplification of primers designed for mitochondrial
genes in Melipona were done. The modifications includes absence of liquid nitrogen during maceration, amout
of extraction buffer used, deproteinization using 24:1 chloroform: isoamyl instead of just chloroform. The
modified procedure resulted in DNA samples with an average concentration of at 100ng/ul and purity of 1.8-
2.0. Three out of the seven primer pairs tested were consistent with the PCR products previously reported. These
three primer pairs were able to amplify two regions of the mitochondrial genome, namely COI/COII and 16S/20S,
of forty-one (41) Tetragonula spp., collected from selected apiaries in the provinces of Laguna, Quezon,
Batangas, Cavite, Albay and Sorsogon. Genetic diversity was assesed using Polymerase Chain Reaction —
Restriction Fragment Length Polymorphism (PCR-RFLP). The resulting PCR products were digested using 5
restriction enzymes namely, Cla I, Dra I, Hae 11, Hinf I and Nde I, to generate restriction patterns that were used
to assign the population into haplotype groups. The bands were scored and 47 loci were detected. Using the
software GenAlEx, pairwise genetic identities and genetic distances were computed. A dendrogam was
constructed and bootstrapped using PowerMarker, analyzed in the Consense package of Phylip3.96 and viewed
using MEGA 6. The developed PCR-RFLP protocol was discriminating enough to provide preliminary genetic
diversity assessment even with a small sample size.

BB0-002/003
Egyptian honeybee race Apis mellifera lamarckii

cockerell.1-Morphometric study and 2-Bological study

Mahmoud EL-Feel*, Mohamed Abd Al-Fattah?, Sayed Haggag®, Ahmed Hegazi®

! Beekeeping Research Department, Plant Protection Research Institute (P.P.R.l.), Agric. Res. Center,
Giza, Egypt
2 Entomology Department, Faculty of Agriculture, Cairo University, Egypt
3 National Research Centre, Dokki, Giza, Egypt

Egyptian honeybee, A. m. lamarckii, is likely one of the oldest subspecies (race) of honeybee cultivated by
mankind and is likely the oldest race of honey bee cultivated by human in Egypt for a long time. Twenty five
queen right observation hives, in fact with open mated pure queens, were established and transported to the Siwa
station of Apiculture Research Department, Samples of 20 young workers from each colony were taken from the
middle of brood nest, then the bees were killed by ethyl acetate to insure the fully extension of the proboscis, All
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numbers of the bees was mounted for studying morphological characters, The following parts of the Egyptian
honeybee workers (Apis mellifera lamarckii) were dissected from each individual bee which taken from 25
colonies in two successive years. The flagellum, the left hind leg: femur, tibia, basitarsus: length and width, wax
mirror: length and width, the proboscis: submentum, mentum and alaglossa, the left forewing: length and width,
cubital index, tomentum index, the number of hooks on left hind wing. From six honey bee colonies chosen of
Apis mellifera lamarckii, It was very important to begin with eggs newly laid in an empty comb using a marked
frame inserted in the middle of the experimental hive where it daily examined for eggs, the cells of this comb were
of the worker size, once the eggs were found to be laid in the cells, then Examination at 2 hours intervals (six
examination sessions were conducted per day for each colony) the area full of eggs was bounded by pieces of
wood and the data of egg lying wrote on a prepared map having hexagonal drawing of the same area of cells used
(100 cells: 10 columns and 10 rows). Six honeybee colonies of the Egyptian race in spring season were used in
this experiment. To find out the purity of the transported bees to Siwa Oasis after many generations determined,
the duration of egg, larva and pupa (sealed brood) developmental stages, in hours and days of the Egyptian
honeybee workers cells were evaluated. Individuals (egg: n = 235 cell, larva: n = 252 cell, pupa: n = 229 cell, life
cycle: n = 163 cell) were calculated of all workers.
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Plenary Session

BHO-064
Activities of the world organization for animal health

(OIE) in support of bee health

Francois Diaz

World Organisation for Animal Health (OIE), France

The World Organisation for Animal Health (OIE) is an intergovernmental organisation established in 1924 with
180 Member Countries (as of September 2015). Its mandate is to improve animal health, veterinary public health
and animal welfare world- wide; the health of bees is included in the OIE remit. Under this general mandate, the
OIE is dedicated to: - ensuring transparency of the animal disease situation world-wide, including diseases
transmissible to humans (see paper on the World Animal Health Information System), - collecting, analysing and
disseminating veterinary scientific information, - providing expertise and promoting international solidarity for
the control of animal diseases, - guaranteeing the sanitary safety of world trade in animals and animal products, -
improving food safety from the farm to the abattoir, - promoting animal welfare through a science-based approach,
- improving the legal framework and resources of national Veterinary Services. In application of its mandate, the
OIE has published different Standards related to bee diseases. They are mainly laid down in two publications: the
Terrestrial Animal Health Code and the Manual of Diagnostic Tests and Vaccines for Terrestrial Animals. For
bee diseases, the OIE and its Member Countries can benefit from the support and expertise of several OIE
Reference Laboratories. The OIE also published recently a publication titled bee health and veterinarians (2014)
providing useful information to all the actors involved in the management of the health of bees.

BHO-035
Overview of the knowledge gained in France on the Asian

yellow- legged hornet, Vespa velutina (Hym: Vespidae),
and its invasion in Europe

Claire Villemant, Quentin Rome

Muséum National d'Histoire Naturelle, France

The abundance and impact on honeybees of the Asian hornet Vespa velutina caused great concern among
French public authorities and beekeepers. Since 2004, the hornet spread throughout most of France and, from
2010 to 2014, successively arrived in Spain, Portugal, Belgium, Italy and Germany. We present here the
knowledge gained by French scientists on this species and its expansion in Europe. 1.The invasion is monitored
by the MNHN, mainly by nest recording through public warning (http://inpn.mnhn.fr): after ten years, the
hornet already spread out 360 000 km2(more than 2/3 of France). 2.The invasion risk was assessed using modeling
tools of climatic suitability: V. velutina is expected to spread throughout Europe and recent climate change
scenarios showed that future range expansion may be even larger. 3.A genetic study of V. velutina populations
from France and Asia enabled to describe the history of the invasion: the hornet originates from Chinese
provinces adjacent to Shanghai and the strong consanguinity in French population indicates that a unique but
multi-mated queen was probably introduced in France. 4.Dissection of 77 nests from France showed that mature
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colonies can produce up to 13,000 individuals and several hundreds of founder queens.5.Contrary to Asian
honey bees, Apis mellifera in France is unable to defend against V. velutina attack while the hornet mainly
impacts colonies by disturbing foraging. 6. Two native parasitoids (a conopid fly and a nematode) now attack V.
velutina in France but they seem unable to slow down the invasion

BHO-068
Epidemiology of honeybee pathogens in Europe, recent

studies and findings in Hungary

Petra Forgach?!, Petra Dedkné Paulus?, Istvan Gorgics®, Gero Behl*, Tamas Bakonyit,
Miklds Rusvai®

! Department of Microbiology and Infectious Diseases, Faculty of Veterinary Science, Szent Istvan
University, Hungary
2 National Food Chain Safety Office, Veterinary Diagnostic Directorate, Laboratory of Parasitology, Fish-
and Bee Diseases
3 Faculty of Forestry, University of West Hungary
4 Department of Pathology, Faculty of Veterinary Science, Szent Istvan University, Hungary

Between 2012 and 2014 a harmonised, pan-European epidemiological surveillance programme was set up in 17
European Member States to study honeybee colony losses and the main honeybee diseases. By the results, in
Hungary the overwintering mortality decreased from 8.3% (2012-2013) to 4.8% (2013-2014), the seasonal
mortality were 2% and 1.6%, while the yearly mortality was measured 9.9% and 6.3% in the study years,
respectively. American foulbrood was demonstrated in a maximum of 1.5% (2012-2013) and 0.5% (2013-2014),
Varroa mite infestation in 1% and 1.1%, respectively, while nosemosis in 9.9% and 6.3%. Within the official
diagnostic investigation on the occurrence of European foulbrood, American foulbrood, varroosis and nosemosis
done by the National Reference Laboratory for Bee Health in the recent years, the overall presence of these four
agents are detected in a higher rate than in the surveillance study, not only in samples of clinically ill but also in
samples of apparently healthy colonies. In our study on the natural spread of bee pathogens, 34 samples of six
different wasp species (Vespidae) collected in Hungary and 15 samples of three different wasp species collected
in Germany were investigated by polymerase chain reaction in order to detect five honeybee viruses, Nosema spp.
and Paenibacillus larvae. In the samples, the presence of all five bee viruses, Nosema spp. and Paenibacillus larvae
was detected in different distribution. By phylogenetic analysis genetic similarity of wasp-origin and bee- origin
pathogens were found. By our results the spread of bee pathogens by wasps seems to be likely.
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BHO-030
Host-parasite specificity in the Apis — Varroa complex in

Asia

Paul Page!, Ninat Buawangpong?, Panuwan Chantawannakul?, Peter Neumann®, Vincent
Dietemann*

1 Agroscope - Swiss Bee Research Center, Schwarzenburgstasse 161, 3003 Bern, Switzerland
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2 Bee Protection Center, Department of Biology, Faculty of Science, University of Chiang Mai, 50200, Chi
ang Mai, Thailand
3 Institute of Bee Health, University of Bern, Bremgartenstrasse 109, 3001 Bern, Switzerland
4 Agroscope — Swiss Bee Research Centre, Schwarzenburgstasse 161, 3003 Bern, Switzerland

The ectoparasitic mite Varroa destructor shifted from its original host, the Eastern honey bee (Apis cerana Fabr.),
to the Western honey bee (A. mellifera L.) and is now one of the major biotic threats to beekeeping globally.
Previous studies suggest that host specificity may exist between A. cerana host populations and their Varroa
haplogroups, which is relevant for our understanding of host-parasite adaptations. However, strong behavioral
(reproductive) and genetic data are often lacking to ascertain the basis of this specificity. Moreover, the
biogeography of these host-parasite associations has been elucidated based on mites of unidentified reproductive
status. We readdressed host specificity in this Apis-Varroa complex at a higher resolution by genetically
identifying Varroa mites that are able to effectively reproduce on local A. cerana lineages and on the long-time
introduced A. mellifera, in three distant locations in Thailand. We also investigated the potential of multiple colony
infestations, i.e. with more than one mite haplogroup, relying on a large sample size within colony and within
location. This approach will allow us to define local adaptation and host specificity at a finer scale, providing us
with a solid basis to unravel the biological mechanisms underlying the apparent capacity of some V. destructor
haplotypes to successfully infest A. mellifera colonies worldwide.

BHO-046
Resistance to Varroa: What have viruses got to do with it?

Joachim Rodrigues de Miranda® Peter Neumann?, Orlando Yanez?
1 Swedish University of Agricultural Sciences
2 University of Bern, Germany

Varroa destructor is currently the most devastating pest of honeybee colonies in large part because of its role as
a highly efficient vector of several honeybee viruses, initiating and accelerating within-colony virus epidemics
that kill the colony within a few years, unless the Varroa population is kept under control. Despite this lethal
outlook, there are a few well-documented honeybee populations that have adapted to survive untreated Varroa
infestations. One such population was established 15 years ago as a natural selection experiment on Gotland,
an island in the Baltic Sea. Current research is focused on the different traits that this population has developed
that permit it to survive long-term with untreated Varroa infestation. Here we will address the role that virus
infections have played in the adaptation process and in the continuing survival of this population in the absence
of Varroa control

BHO-050
Breeding Apis mellifera L. resistant to Varroa and PMS

with superior production traits in India

OP Chaudhary, G Narendra Kumar, HD Kaushik

CCS Haryana Agricultural University, Hisar. India
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India is a classical example of Varroa catastrophe manifesting in mass colony destruction, low
production/productivity and extreme honey contamination, ultimately leading to hugely escalated management
costs. Available control methods have many limitations and spill-over deleterious effects. An effort to breed
Apis mellifera L., resistant to Varroa and parasitic mite syndrome (PMS) with higher production potential was
thus, initiated at Hisar (Haryana), India. Starting April 2013, Varroa sensitive hygienic (VSH) behavior was
studied by pin-pricking pupae cells on a compact brood frame. Time taken by worker bees to completely
remove dead brood was recorded at 2 hour intervals. Colonies were classified into four groups viz. highly
sensitive (HS, upto 4 hours), moderately sensitive (MS, up to 8 h), sensitive (S, upto 24 h) and least sensitive (LS,
>24 h). Of 41 colonies, 3 (7.3 %) were HS, 7 (17.1 %) MS, 14 (34.2 %) S and 17 (41.5 %) were LS. Hygienicity
was found to be uniform across observation period (months) and independent of colony strength (bee
frames/colony). Significantly lower numbers of Varroa mites were recorded in HS (3.5/colony) group,
followed by MS (7.9) and S (11.4). Mites were maximum in LS (16.7) group, signifying importance of behavior
in resistant breeding. Colonies when further subjected to colony growth parameters (CGPs) though exhibited
significant variations among different hygienic groups, but clearly lacked any definite trend. Based on CGPs, 12
colonies among four groups were finally selected, considering hygienic behavior and production traits, for
further screening and breeding program.

BHO-058
Competitive effect of Varroa destructor and Tropilaelaps

mercedesae in
Apis mellifera brood cells

Dongwon Kim, Chuleui Jung

Andong National University, Republic of Korea

Varroa destructor and Tropilaelaps mercedesae mites are ectoparasitic to honey bee having similar life
cycle and damage symptoms. Both invade into the last instar larval cell and reproduce during capped brood
period of honey bee development. We studied possible competitive interaction of invading frequencies and
consequent population effects of two species. One hundred cells of newly sealed prepupal stage of honey bee
were opened and counted founding females of each species from 10 hives of A. mellifera. This monitoring
continued at weekly interval from July to October 2014. Both mite population increased and decreased after the
peak densities of 39 and 42 mites/cell for V. destructor and T. mercedesae respectively. Coincidence rate of the
cell was very low, but high only when potential cells to invade were extremely limited. Population growth rate
of each mite species was lower in the hives where infestation rates of both mites are similarly high than in the
hives with asymmetric infestation rate. Our results showed the possibility of discrimination of each invading
species, and negative competitive effect on each population level.

BHO-005
Impact of honey bee hygienic behavior on Varroa

destructor infestation and reproduction in unselected
stocks
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Gil Leclercg?, Nicolas Gengler?, Eric Haubruge!, Bach Kim Nguyen?®, Frédéric Francis?

! Functional and Evolutionary Entomology Unit, Gembloux Agro-Bio Tech, University of Liege, 2
Passage des Déportés, B-5030 Gembloux, Belgium
2 Numerical Genetics, Genomics and Modeling Group, Animal Science Unit, Gembloux Agro-Bio Tech,
University of Liege, 2 Passage des Déportés, B-5030 Gembloux, Belgium
3 BeeOdiversity, 32 Rue du Berger, B-1050 Ixelles, Belgium

In honey bee breeding programs the hygienic behavior is a character widely (if not exclusively) used to quantify
the tolerance of a colony to Varroa-mites. This behavior was reported to limit partially the growth of the
parasite population by removing the infested brood. However in several publications the benefits of the
hygienic behavior were evaluated using comparisons between hygienic and non-hygienic stocks (i.e. whether
or not it was selected for this character). In this way, they assumed implicitly that there is no difference between
these stocks for other characters, which are potentially involved in the mite population growth. In multiple
cases this assumption was found very uncertain. For this reason, we re-evaluated the possible benefits of that
behavior regarding the tolerance to mites in an unselected stock. In our experiment, data were obtained from
colonies which never experienced any hygienic test. These colonies were equally distributed in 3 apiaries in
Belgium. The hygienic behavior was evaluated twice in each colony using freeze-killed brood tests. We also
measured the mite reproductive success, as well as the infestation rate for the phoretic and reproductive
phases of the parasite. The results of this study provided new insights on the impact of the hygienic behavior
on mite infestation and reproduction in unselected stocks.

BHO-031

Antibacterial activity of different types of honey produced
by many methods

Abdelhaliem Meshref, Yasser Abdelaliem

Faculty of Agriculture, Fayoum University, Egypt

Ten types of citrus honey were used, ripe and unripe honey from the frame directly. Fresh honey and after one
and 2 years ago. Many types of onion honeys was also tested, fresh and after one and 2 years. Lyophilized onion
and citrus honey were tested. Nine pathogenic bacteria were tested: E.coli, S.enteretidis, L.monocytogenes,
B.cereus, B. subtilis, St. aureus, St. mrsa, P.aerogenosa and C. albicans. The well diffusion assay revered that
development of inhibition zone of growth depended on the type and concentration of honey, as well as the test
pathogen. The potency of honey sample were arranged desceldingly as follow citrus ripe, citrus 2 years, citrus
Iyophilized, onion lyophilized and onion 1 year. The MIC test was adapted from Patton et al (2006) with slight
modification. By visual inspection the MICs of citrus honey ranged from 3 mg/ml for E. coli to 7 mg/ml for
B.cereus for onion honey MIC ranged from 4 mg/ml of honey was 3 mg/ml for E.coli and s. enteritides while the
highest concentration was 8 mg/ml for B.cereus, the lowest MBC of onion honey was 5mg/ml for E.coli,
S.enteriteids and S. aureus. An antibiotic sensitivity test was cared out to help shoes the most effective antibiotic
(16 types of antibiotic were tested) against nine types of bacteria to compare with honey samples
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BHO-045
Efficacy evaluation of organic treatments against VVarroa

mite in different climatic zones during the whole year

Petra Stahl, Rudolf L. Scherkl

Veterinary, Austria

The test item is a ready-to-use Suspension, a fixed combination product consisting of oxalic acid and formic
acid. It is indicated and may be utilized against varroa mites in bees during the whole year, applicable in autumn,
winter and spring. The main constituents oxalic acid and formic acid have been already used for Varroa
destructor fighting, but in mono products, partially via other administration pathways and/or in other
concentrations. So both its complex composition and its special administration make the product unique. Doses
of 15 to 45 ml, depending on colony size, given by trickling up to 5 times, depending on mite infestation level
have been tested in different European climate regions (continental, maritime and mediterranean climate). The
overall average efficacy of the test item at all locations and time of treatment (autumn, winter and spring) was
84.5£9.2%. In all autumn treatments the efficacy averaged 85.0£7.8%, in winter treatments 96.8+7.1% and
84.5+9.2% in spring treatments. The tolerability of the combination product was better than after application of
the single drug. Based on the findings and data in the preclinical and clinical studies, the multiple treatments
with the test item during autumn, winter and spring time is an effective concept to control Varroa destructor in
honey bee colonies which could be included in the regular control intervals of the colonies.

BHO-033
Coumaphos and clove oil rotation can reduce residues in

bee products and Varroa mite resistance risk

Ahmet Onur Girisgin® Levent Aydin, Shimon Barel?

1 Uludag University, Turkey
2 Kimron Veterinary Institute, Israel

We conducted two studies with the aim of reducing the risk of chemical residues in bee products. In one study,
coumaphos, a synthetic acaricide and clove oil, an effective essential oil against Varroosis, were selected as
representative acaricides to test and measure their residue levels in honey and beeswax after exposure of hive to
applicable treatment and dose.The residue trials with coumaphos and clove oil were conducted in Turkey and
Israel according to the label instructions for Varroa control. The second study was conducted to determine the
stability and sustainability of clove oil components in beeswax samples from hive. A treatment of 50 ml of
1% clove oil was applied in combination with emulsifiers and modes of introduction. The distribution of
coumaphos and clove oil within the hive, and contamination of honey or beeswax were examined and
measured. All samples were analyzed by Gas Chromatography/Flame Photometric Detector/Mass Spectrometry
(GC/FPD/MS) at the Israeli Veterinary Institute. The concentrations of coumaphos in wax samples were in t