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Violet-winged mining bee
(Ancfena agilissima)

Polinator diversity project
Upper Rhine Valley, Gemany

Feed a Bee and %’
Sustainable Agriculture

n the next 40 years, the world population s expected to grow from seven to aimost
ten bilion people. Finding solutions to increase yields and to protect polinators is
critcal to food production and agricultural sustainabilty.

There is no ‘one fits all’ soluion or approach to providing and ensuring both
pollination services and agricultural productivty. Both are infenced by the cimate,
environmental factors, land use, pests and diseases of crops and their polinators,
and the agronomic practices in the different regions of the world. Our *Feed a Bee' /
b iture providing farmers with

the latest technologies that help them be competitive, productive and sustainable,
whie concepts safety of agronommic
practices and increasing polination efficiency, worldwide.

Pollinator Biodiversity in Agricultural Landscapes.
Avariety of projects help us understand how to better achieve conservation or
of diversity i th ! landscape. Our long-
n for instance, explores
measures at enefit polinators.

Alternative Pollinators for Agricultural Crops
Many important crops, especially in the tropics, are not optimally polinated by honey
bees, and other polinators are not always readily available. Our umbrela project to
develop native bee species for managed polination in Latin America, Africa and Asia
works towards providing optimized polination services to farmers.

Safe Use of Crop Protection Products
We are involved in various actviies going beyond polinator safety testing and risk
assessment during product development, ke approaches to ensure polinator-
friendly pesticide appiication. For instance, we support the innovative Dropleg
application technology, allowing famers to apply crop protection products below
the blossoms of a flowering crop, to minimize the exposure of polinal

Bee Nutrition
Working to ensure polinators have enough good nutition at their disposal in the
agricuitural landscape is of key importance for sustainable crop polination. We have,
for instance, looked into the development of cover crops as bee forage in Canada.

Understanding In-Crop Pollinator Communities
Investigating which polinators ocour in which crop, and what their activity patterns
are, helps us to ensure tailor-made protection by more targeted pesticide use. We
studied these communities in various Key crops in South America.

Optimization of Crop Pollination
We aim to find out whether biodiversity enhancement measures interfere with crop
pollination eficiency or i, for instance, patches of natural vegetation can boost crop
polination. We investigate this, amongst others, in appie orchards in Germany and in
avocado in Chile.

Pollinators need us
Let’s join forces!

‘and research partners around the world.
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Dropleg appiication technology

Native bees for crop polination

Improved melon polination i Brazil

Coftee polination in Colombia

Impacts of natural vegetation and
landscape structures on polination in
‘avocado orchards in Central Chile

Feed

a Bee

I Foraging and nutrition
I Pollinator biodiversity

Effects of hedgerows and nesting aids on
polination services, bee diversity and natural
pest control in apple orchards in Germany

Biological and chemical diversity of
ranian honeys.

Developing standards for wild bee
monitoring in Germany

I Research to combat honey
bee pests and diseases

I Hive management

Polinator community stucies in
key crops of South America

Selective breeding of Varroa-resistant
bees

Healthy Hives 2020 LATAM: bee health monitoring and beekeeper training,
e.g. in Chile, Colombia, and Argentina

Anew way to combat Varoa via a plastic strip with holes that
contains a varroacide (Varroa Gate technology)

Development of a Small Hive Beetle
pheromone trap

&

The
Small H|ve
Beetle -

2 doady and dangorous boo parasio

bee care

Small Hive Beetle brochure

Healthy Hives

My Pl e p\a, an mponam ole in agriculture. Of these, no other
relevant to agriculture than
the }\one) bee (Aprs me/h/era). even in regions where it is not a native insect.

O Hoekty Hives’ scienifc actites work lowards ¢ eter mdevslandu‘g and
‘monitoring of bee health, pi o
d better e poots r peliogens.

Varroa Gate and Supporting Projects
Anovel approach to control the parasitic Varroa mite has been developed by Bayer
in a cooperative approach between Bayer's business unit Animal Health and the
Bee Care Genter. In 2017, this technology fist came onto the European market

in certain countries. We continue to support the Varroa Gate technology, e.g. by
investigating Varroa resistance to varroacides.

Alternative Methods of Varroa Control
Many beekeepers prefer alterative Vaoa treatment options over synthetic
varroacides - we are also active in this field. For instance, with a project to optimize
the application of formic acid against Varroa.

Varroa-Resistant Bees
Another sustainable souton besides Varoa conlra couva be w breed Varmoa-
resistant bees. We support this

two research partners, which includes breeding and dsp :)ymem of resistant bees.

Solutions for Pests and Pathogens other than Varroa
Apart from Varroa, other pests and pathogens threaten honey bee health - we work
on approaches to control them, Such as the development of a pheromone trap for
the Small Hive Beetle.

Optimization of Beekeeping Practices
Beekeepers have the important task of ensuring their colonies stay healthy and
strong. Improvement of beekeeping practices can, therefore, transiate into improved
honey bee health. We work, for exampie, on the optimization of digital beekeeping
and smart hive technologies to faciltate the monitoring of managed honey bee
colonies.

Monitoring of Factors Influencing Bee Health
The key fact ting bee health are sill

many regions.

We help o identify them and implement concrete measures to improve the
situation. For instance, through our large-scale project Healthy Hives 2020 LATAM
in Latin America that fosters at the same time best practice implementation among
beekeepers.

BV
PROJECTS
WORLDWIDE

e
bee care £

Excellence in
Pollinator Science

Bayer firmly believes that protecting the health of
bees and other pollinators is a shared responsibility
of all stakeholders, including the crop protection
industry. That is why, in 2011, Bayer established a
dedicated Bee Care Program.

The program draws on the company’s wealth

of experience and expertise in the fields of crop
protection and animal health. The aim is to strike a
balance between contributing to the health, safety
and diversity of pollinators, while helping farmers

to optimize their agricultural productivity. At the
same time, we actively encourage dialog and
communication on the topic of pollinator health in an
honest and transparent manner with all interested
stakeholders.

Dialog

‘Sustainable

Agriculture

I Responsible pesticide use
I Beekeeper / farmer relations
I Crop pollination

A science program
fit for purpose!

Join us

on this important journey!

Leafoutter bee
(Megachie rotundata)

The Bee Care
Science Program

The comprehensive Bee Care Science Program —
soon to comprise more than 30 projects worldwide —
addresses some of the main threats and opportunities
for pollinators and pollination, which require a tailor-
made approach corresponding to local and regional
differences.

Bayer brings in its expert knowledge and experience,
collaborating with partners around the world — such
as scientists at universities, research institutes and
beekeeper organizations — on local and regional
projects for poliinator ecology, honey bee health,
crop poliination efficiency and the safety of pesticides
to pollinators. Being recognized as a true partner in
the scientific community starts with being seen as a
scientifically competent and active partner, and we
take pride in contributing to bee and poliinator health
via leading-edge, collaborative research.
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PROJECTS
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Feed a Bee and %i
Sustainable Agriculture

Our Feed a Bee / Sustainable Agriculture scientific
activities contribute by providing farmers with the latest
technologies that help them be competitive, productive
and sustainable, while also developing even better
concepts to enhance pollinator safety of agronomic
practices and increasing pollination efficiency, worldwide.

Compilation avalable to
polinators, worldwide.
Cooperator: University of Freiburg, Germany

Compilation of a field handbook for identification of polinators of Braziian crops,

Native Bees for Crop Pollination
in East and Central Africa
d poli d

evaluation of the polination eficiency n horiculusal rops

Cooperators: Interational Centre of Insect Physiology and Ecology (CIPE) in
Kenya, University of Wageningen in the Netherlands, Royal Belgium Institute of
N 1 o

@ Native Bees for Crop Pollination in Thailand

Identification of native bee species with potential as managed polinators of mango
and development of rearing protocols.
Cooperator: Kasetsart Universiy, Bangkok

@ Development of Standards for Wild Bee Monitoring in Germany

Dx it d to
measure ecosystem senvices provided by them in Germany.
: o),

@ Vegetable Pollination in Kenya

Determination of key polinator species of vegetables grown by smallholder farmers
inWester Kenya. Capacity buicing on polinator conservation,
Cooperators: Kenya National Museum and Jomo Kenyatta University, Nairobi

Improving the Nutrition of Pollinators and Other Beneficial
@ Insects in New Zealand
Analysis of content to trition of polinators and
beneficias.
Cooperator: University of Lincoln, Canterbury

@ Melon Pol

Development of practical apicultural and crop management measures 10 Opti
melon polination and yield.
Cooperators: Federal University of Ceardi and Brazilan melon growers

Development of an online tool to provide the public, growers and beekeepers with

ion in Brazil

providing information on their biology and references for pollinator- ming
practices.

Cooperators: Federal University of Ceard; University of Freiburg, Germany; Syngenta.

Pollinator Diversity in the Upper Rhine Valley
in Germany

the effects of measures
on pollinator along-t h,eg.a

flowering stips.

Cooperators: Institut fir Agrarskologie und Biodiversitt (IFAB), Institut for
Landschaftsckologie und Naturschutz Bihl (LN)

Impacts of Natural Vegetation and Landscape Structures
on Avocado Pollination in Central Chile

the efect of natural o

polination effciency by honey bees and native polinators
Cooperator: Fraunhoer Chile Research Foundation

@ Effects of Hedgerows on Apple Pollination

in Germany

Evaluation of the effects of dierent types of orchard hedgerows on polination
services and bee diversity in appie orchards, folowing the concept of Integrated
Pest Management (PM)

Cooperators: University of Freiburg, Kompetenzzentrum Obstbau-Bodensee (KOB)

@ Coffee Pollination in Colombia

O the. fion and 1 coftee
and thei in

and on piants that ectar or pollen
sources for bees.
Cooperator: University of Séo Pauio, Brazil

Artificial Diets for Bee Colonies in a Melon-Growing Area
in Brazil

Development of an artificial diet which can easily be prepared locally for bee
colonies used for managed polination under challenging environmental conditions.
Cooperators: University of Séo Paulo and Braziian melon growers

Pomegranate and Onion Pollination i India

Providing subsidized honey bee hives to smallhoider famers for polination and
offring trining on crop protection and beekeepi
Cooperators: CropLife Asia Project with local collaborators, supported by Bayer

Cocoa Pollination in Ivory Coast

Jinate i

application regimes.
Cooperators: Project with
Bayer Bee Care Science
CONCLUDED PROJECTS

Feed a Bee and Sustainable Agriculture

FitBee - Dropleg, Germany, 2011 - 2015
New application technology that can reduce pesticide exposure of polinators

Cooperators: 3

® Flowering Strips for Pollinators in Japan

Development of a seed mixture, as a source of nectar and pollen, with native
Japanese flower species that are already part of the local ecosystems.

1 d polinators and

development of rearing protocals.
Cooperator: Federal University of Ceard

@ Native Bees for Crop Pollination in Mexico

bee species for

mango, vanilla and rambutan.
Cooperator: ECOSUR Mexico

and lower the p pollen, nectar and honey. Follow-up activities
ongoing.
Cooperators: University of Hohenheim, Lechler, Amazone, Syngenta

FitBee - Sublethal Effects of Neonicotinoids, Germany, 2011 - 2014

vee-year the effect of
insecticide, thiacloprid, on honey bee colony health and performance n the field.

Bee Institute, Goethe (Overursel Bee
Research Institte)

Pollinator Community Studies in Key Crops of South America, 2012 - 2016
Field studies in different crops (e.9., Gitrus, grapes, beans) to better understand the
local polinator communities and to improve knowledge about potential exposure
of polinators to pesticide appiications in the crops.

Brazi (various crops), 2013 - 2016 | Cooperators: Syngenta, BASF, Eurofins

Chile (grapes), 2014 - 2015 | Cooperator: Ceapi Mayor, Chile

Colombia (beans), 2014 - 2015 | Cooperator: National University of Colombia

Peru (citrus), 2015 - 2016 | Cooperator: National Agricultural University

La Moina, Peru

Vespa velutina - Beehive Protection Against the Asian Hornet,
France, 2014 - 2017
Project to research the behavior of the Asian Horet to find a solution to control

Healthy Hives

Our Healthy H\ves scientific activities work towards a
better and itoring of the

factors influencing honey bee health, developing ways to
optimize beekeeping practices and better combat honey
bee pests and pathogens.

Bee Health Monitoring Chile

Monitoring of bee health and influencing factors in Central Chie.
Cooperator: Fraunhofer Chie Research Foundation

@ Healthy Hives 2020 LATAM

Bee and activities d educal
bealy di practices in Latin

(e.g., Chile, Colombia, Argentina)

Cooperators: Fraunhofer Chie Research Foundation and local partners

Breeding of Varroa-Resistant Bees
in the Netherlands and Germany
Activities 1o breed bees which show resistance towards Varroa.
“ooperator: University of Wageningen, the Netherlant

Development of Varroa Resistance under

Isolated Conditions in Barbados
Analysis of the evolution of Varroa resiience under |sa!aleu oonamons
Cooperator: Arista Bee Ressarch Foundation, the Neth

Monitoring Varroacide Resistance in Varroa Mites
in New Zealand, France, Hungary, Germany and the USA

Development of an overview of the pyrethroid resistance situation in Varroa mites
in various key countries.
Cooperators: University of Halle, Germany; Plant & Food Research, New Zealand.

Precision Apicuiture and Best Practice Demonstration
in Belgium, the Netherlands, Germany and the USA

Remote d Bayer
and at the Bayer Bee Care Apiary.

Development of a novel dispenser for varroacidal substances in beefives, such as
formic acid.
Cooperators: University of Bochum, Germany; WaldWieseHolz UG, Berlin, Germany

‘Small Hive Beetle - Attract & Kill Trap

Development of a novel trap for the Smal Hive Beatle.
Cooperator: Palacin Engineering, USA

‘Small Hive Beetle - Identification of Pheromones.

Identification of sexual pheromones of the Small Hive Beetle to develop a
o ssed trap.
Cooperators: University of Bern, Switzerland; INRA, France; Auburn University, USA

Healthy Hives 2020 North America

Several projects spanning the research priorities Varroa, queen genetics, best
practice management and smart hive technology are funded to improve honey bee
health in the United States by 2020.

Cooperators: Project Apis m., Colorado State University, Advanced Beekeeping
Solutions, Cullaborate LLC, Appalachian State University, University of Salford,
University of Calfornia-Riverside, Washington State University

® ‘Small Hive Beetle Brochure

Development of an information brochure on the Smal Hive Beetle.

@ Biological and Chemical Diversity of Iranian Honey

Biological \d analysis of to optimize
beekeeping practices and profitabiity of beekeeping i Iran.

‘Cooperators: Iran National Union of Beekeepers (INUB); Universiy of Gétingen,
Germany and others

Molecular Characterization of the Effects of Formic Acid as
Varroacide

Molecular characterization and elucidation of the mode of action of formic acid
used to control Varroa, and of s effects on honey bees and Varroa mites.
Cooperators: Free University Berln, Germany, supported by German Prolessrona/
Beekeepers" Association (Deutscher Berufs- und Enwerbsimkerbund DB
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Varroa Gate
in Europe, New Zealand and Latin America,
2012-2017
Anew product to conrol Varoa, A plasic siip
with holes, impregnated with a varroacide, is fit to
the front of the entrance of a beehive, preventing
re-i m!es!amn by Varroa.

Cooper Bayer. busrness unit Animal Health;
Blensmnsmut Kirchhain; Universitat Halle, Germany
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Varroacide screening (acaricides, biologics)
in Europe, 2012 - 2015

Screening of substances which may be candidates
for development of novel varroacides.

‘Cooperator: University of Hohenheim, Germany
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Honey bee (Apis melifera)

By joining forces and establishing a true, global pollinator
science network, we have the highest chance of contributing,
with tangible results, to the health of bees and other pollinators.
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the spread of the invasive insect in France and other European couniie. s e,

Cooperator: INRA (National Institute in Agronomy Research, France o N e B . USDA VDI
@ iford a 3 P o

Cover Crops as Pollinator Forage in Canada, 2015 - 2017 i X ¢ =

Evaluation of cover crops for their sitabilty as polinator orage; development of a o

technical guide for growers,
Cooperator: Polinator Partnership Canada
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