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Initial issues

What are the criteria for defining the well-being of a
colony?

o Hypothesis 1: Well-being is correlated with resilience

e Hypothesis 2: Practices closest to natural adaptation
(Darwinian principle) increase resilience

Taking into account bees natural living conditions
in production
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Goals of the Focus Group

« Specific approach
« Apply the principles of "agroecology” to beekeeping

> Minimize differences between conditions of man-managed honeybee
colonies and evolutionary adaptation environment

> Integrate in beekeeping practices as much as possible the natural living
conditions of bees while being productive for beekeepers

e ——

“colonies first” production needs
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3 sources of motivations

- 57000 of beekeepers
Society (France, 2018)

Ethical consideration of animal welfare in animal production

Professional beekeepers
Current critical context for bees survival
Consider changes in their practices

Amateur beekeepers

Do not depend on their hives for production and income
Looking for extensive beekeeping practices
Growing number

® amateur (<50 beehives)

M semi-pro (50-149 beehives)
pro (> 150 beehives)
77% of production

| | N
—_— — & eip-agri E=

uuuuuuuuuuuuuuuuuu

funded by the European Commission



Issues

How to guide bekeepers closer to the natural living
conditions of bees on their farms while remaining

productive?
\ /
“colonies first” | production needs

660 000 European beefarms
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Our methodology

-Monitor-and-control- Vasroa. 9
-Remove-colonies-with-high-infestation-
rates-to-limit-the-spread-of- Va/roagmites=

-Competition-for-foraging, reproductive’
problems, transmission-of-pathogens-
and parasites.q

-Create-small-apiaries-(depending-on-the-
local-conditions)-(ex: -no-more-than-10-

From the literature: Stress on which beekeepers can provide
opportunities for intervention at their apiary levels

-Organic-acid- ides, mechanicaland thermal methods-onlyq
-Diligent-diagnosis-of infestation=

colonies) =

-Limitation-of-swarming9q
-Energy-cost-of-colonythermore
(hivesinsulation)-and-stressfort
keep-up-with-favourable-interna
‘climateq
-Antibacterial-action-ofthe'chen
properties-of-the-hive-building-r
(I:mltauon of the-rate-of-infestat
the-Varroa-parasite-and'micro-

organisms )=

—Hivasctrichirad nanmatng chuildinas

See Annex
for detailed results

-Standardslimiting-the-number-of-bee-colonies-in-apiary=

aterial(wood-or-polystyrene-only fornucleis), no*
rotection,no*varnish, regular-disinfection-of hive-
st-and-steam-onlyq

‘ofwood: not-planed for-safehousing beneficial-

ensuring that-bees-can-properly manage the‘internal-
re{(good-ventilation-management)=

-*Natural'selection-hampering-(via*
drones'gene)«’
-“Thermoregulation-and-queen-egg-
Iaymghampenn91

~Keepingup-genetic-diversity, based-onswarm-driveq
~Possibility ‘of having-a-broodless periodfinked-to-swarming=

-*Reduction-of* queen'hfenme “disruption
of natural-choice-of’| ‘bybees-
themselves,

-Locally-adapted-geneticsq
-Selections-of-bee-colonies-accordingto-
vitality traits. =

-Preference for-Apis mell -andits ecotypespremisesy
-Obligation‘to"buyorganic'queens-and-swarms-(max.10%-of'non-
organic'swarms)q

=

‘upadaptation to
geographical-locations=
1
-*Reduction-of'worker-bees quality=

-Leave-honeyin'sufficientproportion for-the winter-provisions§
-Organichoney-or-sugar-on

Limitthe-harvest(1-to-2-kg-honey-per-
hive)=

1
-Troubles-on-colony-weight-gain-
evoluhon 'pathogen and-parasite*
tr

-Avoid-relocation-of-hives-onlyto-local-and-
regional'migrations= 4

1

- Energehc burden to-produce-wax,"
chemicalr
unknown-origin=

in‘waxfrom

Avoid-using-waxfrom-unknown-origin=

funded by the European Commission

~Any relocation-of-apiaries equires information with the-certifying*
bodyq

-No'migrationto* conventional-cropsfor-harvest-or-hiveproducts*
downgradedx

-Frequentremoval-of-old-combs(progressive renewalof body waxes-
over3-to5-years)with-organicwaxy

-Recycling'of virgin-wax-onl

-Waxprocessinawith-heat-only, no"solventsx=
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Example of one stress factor:
Beehive construction and location

How to guide bekeepers closer to the natural living
conditions of bees on their farms while remaining
productive?

How to help beekeepers to develop beehives and
practices around closer to the natural living conditions
while allowing harvest, migratory, economic constraints

ALRICULTURE & INNOVATION
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What are honeybees natural living conditions?

Dream home for honeybees T. Seeley (2010, US)

Nest entrance height above the ground: high entrance, 5 m

Size of entrance to the nest: small entrance, 12.5 cm?

Space of the cavity: spacious cavity, 40 litres

Entrance direction: south

Cavity dryness: the honeybees can remove wet substance and waterproof a leaky cavity
Cavity draftiness: honeybees can caulk cracks and holes with propolis
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From associations, craftsmen, etc.

o—

“colonies first”

productlon needs
, \ 1 iy

Biomimetism
for beehives

Bees in the wild,
bees in trees,
bees as our teachers

AGRICULTURE & INNGVATION
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Diversity of beehives over times and practices

—

Beekeeping
practices

« Hunter-
gatherer »

« Traditional »
« handcrafted »

« Modern »
« Productive »
« Industrial »

« Biodiversity »
« Shelter »

Beehive
types

No beehive
Natural sites
(hollow

trees C|IffS)

Various shapes made
from locally available
materials

Square wooden hive
with movable frames
and possible
enlargement

Newly developed
shapes and
materials to imitate
nature

Source :

inspired from Adam, A. (201985

Models locally

adapted

- Dadant,

- Langstroth,

- Voirnot,

- Deutsche
normal,

- Warré,

- Alsacienne
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Current issues related to the hive

How to measure that a hive provides a habitat close to the
local natural living conditions (assumed to be optimal)?

e Need for :

- criteria to characterise quantitatively the beehive habitat
- measurement tools easy to implement

- interpretation tools for beekeepers to act

% oip-agr
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Most manufacturers sell temperature sensors
as an objective way to measure the health of a colony
within the hive

Hive Health and Production Monitoring roousense’)

Monitor hive health Hive | We have been working closely with industry leaders to provid€ Beehive Health MonDoring solutions

Help your bees thrive. By n@g apiary hea@an take action to improve your bees’ general health so they're able to focus
on building their hive. Hives that are struggling and require intervention are quickly identified, minimising loss of bees.

The BuzzBox Mini is your smart hive

monitoring assistant. We use artificial Much as E ctors better understand the stresses of their patients, our equipment reveals
intelligence d tHedhealth metrics of bee hiv his allows the beekeeper to make hive adjustments based on
report updates to your mobile faCtS, not hunches. BROODMINDER

<3 osbeehives

All the data gathered from these sensors are used by our algorithms to understand your hives and send you

suggested actions for improved(olony health. 0 ApisProtect

## OrniQ  Better Knowledge fof Bee Health
Our User Interface enables you to directly compare data from multiple sensors to provide a level @nto colony health and behaviour that is

otherwise unattainable.

Using Beebot you are joining the era of digital beekeeping by collecting valuable data, easily accessing it from anywhere on any device and even sharing with advisors

and customers. Bee smart anc@thy bees with@ pollenity

Brood chamber tem P. nerQr./*, Les données, collectées toutes les heures par les capteurs, sont
s_ensor @w Ifwaager consultables via une application dédiée. Hygrométrie,

_ What about the bee s health? Profit from the sensors brood Rais température..
_ chamber temperature measurement. It gives yo Make more informed decisions leading to — rapideme { 'état de santé

d breeding activities of the bees. lower mortality and higher frame counts.

grmations offrent la possibilité de connaitre

e l'essaim d'abeilles v hostabee:® -
' European Commission



Measuring the in-hive temperature is dependent on
the environment

Sky Clouds

F X.clouds

-
- \
RN BN

-
-
S- o

- 1

- ' FX,ground

B v Hiveorientation

Simple in-hive temperature is the sum of a set of environment factors
Need beehive thermal modelisation
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For more information (Cari Conference, 07/01/2021) — M e
https://www.researchgate.net/publication/348579012 Temperatlife: et “isoiatich" dés ruches



https://www.researchgate.net/publication/348579012_Temperature_et_isolation_des_ruches

Conclusion

e Work done in each bee farms (to a certain extent)
o Solutions tools to actual bees problems

Conjugating production and bees « well-being » within the bee farm

Needs for innovation

- Assess quantitatively the impact of each stress factor
on the bees well being
- Offer decision-making tool for beekeepers

‘ Give beekeepers quantitative data to make an informed choice of

? Avoid polarization on "a truth" - which would oppose good and bad
approaches to beekeeping
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Annex

Stressfactorsx

Risksforthe-well-beingof-beesx

Solutions-interms-of-Darwinian-
beekeepingpracticesx

Solutions-interms-of-organicbeekeeping-practicesx

Diseases-andbiological-agentsq
- Varrod

-*Effect of*microorganisms-(fungi, bacteria,

virus)q
X

=

-Monitor-and-control* Va/ro3. 4
-Remove-colonies-with-high-infestation
rates-to-limit'the*spread-of* Varrogmites=

-Organic-acid'yarroacides, mechanicalandthermal'methods-onlyq
-Diligent-diagnosis-of-infestation=

Apiary'management9]
-*Spacing-of-the-colonies =

-Competitionfor-foraging, reproductive-

problems, transmission-of-pathogens-

and-parasites.q
=

-Create'small-apiaries‘(depending-on-the-
local'conditions)*(ex:*no*more-than-10-
colonies)=

-Standards limiting'the-number-of-bee-colonies-inapiary=

Beehive-construction-andiocationy]
-*Geometry,volume-and-architecture+
-*Beehivewallthicknesse+

- Timber-building'materialx

-Limitation-of-swarming9

-Energy-costof-colonythermoregulation*

(hive-insulation)-and-stressfor-beesto-
keep-up-with-favourable-internal*
hygrothermal climateq
-Antibacterial-action-of-the*chemical
properties-of-thehivebuilding'material*
(limitation*of the rate-of infestation-by"
the-Varroa-parasiteand micro-
organisms )=

-Hivestructure*(geometry, building
material, ‘wallthickness) reproducingthe-
parameters-naturally-chosenby-wild
domestic'colonies‘in-nature*(naturalnest).q
-*Choose-appropriate-hivefocation-
(shadow, safe from-disturbers-and-hazards-
from-agriculture)-and-beehive-vertical*
position§]
-Provide-uncontaminated-watersourceq
-Use'movable-boardsx

-Fromnatural'material(wood-orpolystyrene-only for-nucleis), no*
chemical'wood-protection,no-varnish, reqular-disinfection-of-hive*
materialwith-heat and-steam-only9q

-Interior-surface-of wood: not*planed for-safehousing beneficial*
organisms-(chelifera), 9
-'Beehive-shape-ensuringthat'bees-can-properly'manage the‘internal
climate-of-the-hive‘(good-ventilation'management)=

Brood-and-colony management]
-*Dronebrood-removalg
-*Brood nest disruptionx

-*Natural'selection-hampering-(via-
drones-gene)+
-“Thermoregulation-and-queen-egg"
laying-hampering§

=

-4

-Keeping-up-genetic-diversity,‘based-onswarm-driveq
-Possibility-of-having-a-broodless periodinked-to*swarming=

Colony-geneticsselection]
-*Queen-shipping-and-tradeq
-*Rearing-of-queens-on-selected-eggs=

-*Reduction*of*queen‘lifetime, -disruption*

of'natural-choice-ofpatrilines by bees-
themselves,-unadaptationto-

geographicallocations=

-Locally-adapted-geneticsq
-Selections-of-beecolonies-accordingto-
vitality traits. =

-Preference for4pjs mellifera mellifera-and-its-ecotypes-premisesq
-Obligationto*buy-organic'queens-and-swarms(max.10%-ofnon-
organic:swarms)q

=

Honey-and-pollenharvestq] Limitthe-harvest(1-to'2'kg-honey-per- -Leavehoney-in-sufficient'proportionfor-the'winter-provisionsq
-*Compensating-artificial diets = -*Reduction*of-worker-bees"quality= hive)= -Organic-honey-or*sugar-only=
Migratorybeekeeping¥] q -Avoid-relocation-ofhives-onlyto-localand* | -Any-relocation-of-apiariesrequires-information-withthe-certifying

-*Relocations for-honey-harvest=

-Troubles-on-colony-weight-gain-
evolution,'pathogen-and-parasite-
transmission=

regional'migrationsx

body9q
-No'migration-to* conventional'crops for-harvest-or-hiveproducts-
downgraded=

Waxmanagementy]
-*Waxremoval-and-replacementx

1
-*Energeticburden-to*produce-wax,"
chemical'remainingiin-waxfrom-
unknown-origin=

Avoid-using'waxfrom-unknown-originx

-Frequentremoval-of-old:combs(progressive renewal-of body-waxes*
over-3-to'5-years)with-organicwaxq

-Recycling-ofvirgin'wax-onlyq
-Waxprocessingwith-heat only, no*solvents=
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