
www.julius-kuehn.deJKI - Institut für Bienenschutz

Bees and Beekeeping

Dr. Jens Pistorius

Institute for Bee Protection, Alemania



JKI - Institut für Bienenschutz

Beekeeping in Germany

Carnica & Buckfast

Very relaxed bees! (not always…)

Most beekeepers are hobby

beekepers, ~97%

~100.000 beekeepers, ~ 800.000 

registered colonies



www.julius-kuehn.deJKI - Institut für Bienenschutz

„commercially used pollinators in Germany: 

Honey Bees, Bumble Bees (B. terrestris), Orchard Bees (Osmia rufa)

> 560 Bee species in Germany
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A life without bees would be sad

Foto: Louis Masai Michel
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Bee gone. Shelf empty. 

Fotos: 

Utopia.de

www.julius-kuehn.de
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Pollination: Essential for Quantity and Quality 

- e.g. Fruit formation, nutrients
Bee-pollinated Self/wind-pollination

Photo: C. Westphal
Photos Strawberries:   M. Krewenka

If pollination was not done properly, small or poorly

developped fruit are the consequence

(u. a. Leuenberger, 1933; Krewenka et al. 2006; Klein et al 2007)

Photo: J. Crane
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Decline of honey bees? 

There is no such thing as a general decline for honey bees – but frequent

winter losses, pesticide poisoning, sometimes poor development- but no

„Bienensterben“  

Grafik: G. Liebig



Federal Research Centre for Cultivated Plants

federal risk assessment authority and research institute

Mandated by legislation (Pflanzenschutzgesetz, 

Gentechnikgesetz, Chemikaliengesetz)

8

JKI-

Bundesforschungsinstitut 

für Kulturpflanzen

• 17 subinstitutes at 10 different locations

• 600 hectars research field area

• ca. 35.500 m2 greenhouses

• ca. 20.000 m2 laboratorys

http://intranet.julius-kuehn.de/index.php?eID=tx_nawsecuredl&u=4&g=2,4&t=1515177837&hash=87e1b83dd639cc85fd9dbb0bfe826c6cfdabdad9&file=typo3temp/pics/bbfc068750.jpg


Institute for Bee Protection

Braunschweig & Berlin

Brunswick  

Berlin

Research

Scientific 

assessment

Policy-Advice
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I. Risk assessment of plant protection products/bees

II. Examination center for bee poisoning incidents

III. Research on risks of pesticides to bees

Institute for Bee Protection

Tasks related to: 

Plant Protection Products (PPP)



Multipe threats to bee health

Interrelationship of bee health Stressors Adapted from Le Conte et al., 2010

Varroa

www.julius-kuehn.de
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Institute for Bee Protection

Tasks and field of work

• Risks for pollinators and pollination services

• Risk mitigation: (Chemical) Plant Protection, Cropping systems

• Interaction of bees and: Agriculture, Horticulture, Forestry, Wine and

Fruit production, Urban green

• Bee protection/ promotion of bee-wellbeeing, also in urbanized areas

• Benefits of bees for agriculture

Policy-Advice
Scientific 

assessment
Research
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I. Risk assessment of plant protection products/bees

II. Examination center for bee poisoning incidents

III. Research on risks of pesticides to bees

Institute for Bee Protection

Tasks related to: 

Plant Protection Products (PPP)
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Exposure profile and factors

that influence exposure

• Exposure crop dependend- every crop has a specific exposure profile

and plant protection neesd

• Crop attractivity – Nectar (Flower/extrafloral nectaries) and/or Pollen

• Plant protection Product (PPP) and the active substance- properties, 

systemicity, persistence, mode of action, timing of application and

application rate

• Application type:

– Spray – before, during or after flower

– Seed treatment - time from seed to flower, crop type

• Mode of application: 

• Type of sprayer/ sowing machinery  application of precise amounts

• Nozzles and drift reduction- a measure to reduce exposure

 Residue levels in bees and bee relevant matrices
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Tank mixtures

• Application of tank mixtures- several PPP in the same spray 

application

• For some combinations of PPP additive, for some even

synergistic effects are known

• Also adjuvants, additives, fertilizers can be added but are less

problematic

• Number of potential combinations to high to be tested-

strategic approach necessary to identify critical combinations

• Some combinations e.g. Pyrethroids* EBI-Fungicides, or

Neonicotinoids Acetamiprid/Thiacloprid * EBI-Fungicides are

known. The combined application leads to a change of the

bee classification (from non hazardous to application after bee

flight or no application on flowering crops) 
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Beekeeper treatments

• Also the beekeepers treatment with acaricides against varroa

has an influence and may stress bees

• Fat-solulable residues can accumulate in wax- if possible, use

formic/oxalic acid for treatment

• Oxalic acid on „broodless“ bees, formic acid when brood is

present- and avoid overtreating the bees, as this can harm the

colony and reduce your honey yield

• In Germany counting natural mite fall to bottom board before

treatment and again counting 14 days after the treatment

recommended to assess the efficacy of treatment (and

identifcation of those who need another load) 
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Propolis

Not for official sale from beekeepers due to

classification as „medicine product“ – only big

vendors can afford analyses. 



JKI - Institut für Bienenschutz

Forage in Germany

Agriculture: Fruits (Apple, Cherries), Oilseedrape, (Sunflower), 

(Aspargarus) (Buckwheat). Becoming popular- flower strips in agriculture, 

impact on honey flow yet unclear. 

Bees can also be exposed in crops/situations that are no „honey crops“
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Honey Dew

Photos: Kurt Lange 

Aphids- when „mass infection“ of trees, they produce

honey dew

These honeys have the highest market value!!! 

(9-12 € /500 gr.)
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Honey Market

• In Germany honey „varieties“ are sold

• Varieties achieve higher prices than „mixtures“

• Honeys: Spring, Summer, Oilseed Rape, Acacia, Tilia, Fichte 

(Picea Abies), Tanne (Abies Alba), Heather, Buckwheat, 

Chestnut, and some less common varieties

• Range ~5 to 12 €/ 500 gr.

• „organic“ honey achieve ~1-3 € more / 500 gr.
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A few words about: Resiudes… in Honey…

Cosmic.de

Bees have a „particle filtering device“ and

partially may reduce other residues

In most cases the discussions on traces of 

resiudes in honey- are disproportionate. 

IRRELEVANT from toxicologic Point of 

View. 

Honey is a very healthy product!
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Honey issues

• Recent test: moderate marks; frequent mistakes were wrong

declaration of the botanical/regional Origin, and classical

quality parameters such as invertase-enzyme activity

(destroyed by heating or wrong storage) 

• Maximum residue levels - vendors do not buy honeys if the

exceed the MRL 

• Pyrrolizidine-alkaloids – only a problem when certain wild 

plants occurr in masses (Senecio-type plants, also Borago)
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Wax issues

• Wax is from market values interesting product

• ~12-20 €/kg

• Virgin wax

• But “scandals“ in the last years:

– Adulteration of waxes with cheap wax

Problems with colony development

 „Intoxication“ by wrong waxes! 

Breaking combs – bee frames break, honey combs break….

– very high residues of PPP/Biocides in very few batches
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German Bee Monitoring

Number of a.s. per pollen sample

Graph: Deutsches Bienen Monitoring 
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Further bee products

• Pollination services:

– in some growing regions farmers pay up to ~35 €/colony in apples

– Slightly higher even in special breeding scenarios, 

e,g, breeding of/seed production of oilseed rape: ~ up to 50 €

– Special services: cleaning service of orchids (extrafloral nectaries

produce sugar water, bees come as „cleaners“ to avoid spread of

black fungi that would not look nice to consumer

– Seed production of medicinal plants etc

• Royal jelly

• (Propolis)

• (Pollen)

• Bees for rent
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Accurate farming and obeying law is key for

bee protection! 

• State Plant Protection services

– give advise to farmer

– responsible for surveillance, have the legal power for inspection

of farm, farmer practices, samples of tank and plants

– May mandate fines

– Assist beekeeper if there is an incident

• Machine testing – listed and approved machinery for PPP 

application only
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Concerns- bees/pesticides

• Incidents

• Weakening of colonies

• Overwintering capacity

• Fitness and disease resistance

• short-term and „long-term“

• Lethal (and „relevant“ sublethal) effects

• Residues in hive products
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„ I have an incident“ – what is the cause?
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Methodology & examination of bee incidents
biological and chemical analyses
 poisoning or other causes e.g. diseases?
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Possible reasons for bee damages

Time /Symptoms

• Winter losses of colonies

• Weakening during season

• Acute poisionings

e.g. from pesticides

Possible Causes (monocausal / multifactoriell)

• Parasites, Diseases, Viruses

• Poisoning on purpose

• pesticides

• Bee keeper and beekeeper´s activities

• Farmer and agricultural activities

• Other factors? Mobile phones….?

• Other substances?
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Possible Symptoms of bee poisoning

• Classical poisoning symptoms of bees: Trembling, shaking, 

cramping, vomiting, orientation disorder, aggressivity…

• Acute Mortality

• Loss of foragers

• Brood damages: z.B. dead brood, deformed brood e.g. 

Insegar-eyes,...

• Delayed development of individuals or of colony

• Amount of Bees and bee brood

• Abnormal behaviour at the hive entrance

• Poor success of queen breeding/ death of queens..
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Factors influencing the occurrence and the 
extent of poisoning damage

• Attractivity of treated crop(s), attractivity of other untreated
crops

• Individual behaviour of colonies– single colonies of an apiary
can be damaged by pesticides in cases of „small“ 
contaminated areas- when fields are treated usually most-all 
show symptoms

• Strength of colony

• climatic Conditions

• Distance apiary – „toxic“ crop

• Exposure: Attractivity , Extent and relevance of the exposure
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Not every incident is a pesticide poisoning! 

High acute mortality from one day to the next,

thereafter increased over weeks to months. 

Single colonies affected at 2 apiaries. 

Several residue analyses show traces of 

different actives but no clear picture. 

ABPV BQCV CBPV DWV SBV

+ +++ - - ++
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Black Queen cell virus infection of worker brood

Other example of incidents but no link with
pesticides

Photos: Frank Neumann CVUA
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Methodology & examination of bee incidents
biological and chemical analyses
 poisoning or other causes e.g. diseases?
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Active Substances-Top 10 

Active Rank Total 2010 2011 2012 2013 2014 2015 2016 2017 2018

Dimethoat 1 63 4 18 7 10 13 3 4 2 2

Clothianidin 2 33 6 5 2 5 5 1 2 2 5

Fipronil 2 33 7 1 3 2 4 5 8 1 2

Chlorpyrifos 4 22 9 1 0 3 2 1 1 1 4

Imidacloprid 5 20 2 2 2 3 5 4 0 1 1

l-Cyhalothrin + Azol 6 19 0 0 6 4 2 3 2 2 0

Indoxacarb 7 18 2 2 2 2 5 0 3 1 1

a-Cypermethrin + Azol 8 13 2 2 3 2 2 0 2 0 0

Etofenprox 8 13 4 0 2 0 2 1 2 2 0

(z-) Cypermethrin 10 12 0 3 1 2 2 1 2 0 1
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What causes acute mortalities? 

• Most frequent causes of bee poisoning incidents with pesticides: 

Misuse and Abuse of products, ignorance of product label by the 

farmer, disregard of good agricultural practices

• Poisoning incidents so far known for misuses of sprays, spray 

drift, tank mixes, dust drift, but none for guttation

• „It“ is not „the neonic´s“- it is all about specific risks for the

different applications and intended uses

• The potential magnitude of effects is different for the different 

exposure routes

• Acceptability of effects is different in different continents: acute

effects may result in colony damage to losses, but depending on  

circumstances some effects can be compensated
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Conclusions

• A number of pesticide poisoning incidents is reported 

every year.  

• But- likely that not all incidents are reported and samples 

sent in for analysis.  

• Not all reported incidents are due to pesticides. 

• In about 20 - 50 % (in regular years) of received samples 

we can conclude on causality or involvement of 

pesticides. In some years with, e.g. 2003 & 2008 this 

fraction was even a lot higher. 
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Bees and agriculture- conclusions

• There are numerous and important research issues related to pesticides 

and bees 

• All mankind activities influence what bees encounter as environment

• Agriculture certainly has an influence – this includes and goes beyond PPP

• Discussion on PPP should come (back) to (more) rational grounds (in 

Europe..)

• Also discussion on “detected residues” and relevant amounts should be 

rational!  

• Increases and decreases are observed for numbers of Non-Apis pollinators 

but these can also not be linked to single causes

Work on bees and the interactions with pesticides, but even more  

agriculture in general is important – as well as an improvement of 

their co-existance and optimization of mutual benefits 
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Agriculture and Apiculture are synergists! 

• Protecting bees and pollinators from adverse side effects 
has positive impact on crop yield

• Bees and other pollinators are good environmental 
indicators, also- and especially – thanks to beekeepers-
who know the health of their bees

• Plant protection is/may be necessary in some cropping 
systems – wise activity benefits farmer´s profit long-term

• Many plant protection activities are uncritical, high(er/est) 
concern are insecticides 

• Reducing exposure is always helpful - also for non-toxic 
substances

•  Be wise and precise: protecting crops and bees is 
possible
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Thank you for your attention! 
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Programa de conferencias

• Miércoles 6 de febrero a las 17 hs

“Pesticides and risks to bees” en Facultad de Química 

• Jueves 7 de febrero a las 17 hs

“Pesticide testing methodologies for bees” en IIBCE

• Viernes 8 de febrero a las 16 horas

“Routes of exposure for bees and pesticide risk
assessment” en Facultad de Química

• Viernes 8 de febrero a las 17.15 horas

“Bee poisoning incidents and international activities
to protect pollinators”

• Lunes 11 de febrero a las 10 hs

• “Bees and  beekeeping ” en INIA (a definir)


