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Methods in honey bee research

French German Summer School, 2" of July 2015

Research Question —

KEEP KEEP
CALM CALM

AND AND

FORMA TEST YOUR
phAEOaN ISSER HYPOTHESIS

Research Question determines Research Methods
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Stressors and honey bee health
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Parasites Pesticides Environment

Management
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Pictures: Google image, A. Wild
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Superorganism Honey bee

Group of organisms forms cooperative unit to propagate their genes
(Seeley, 1989)

Individual bee: www.telegraph.co.uk
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Study level

Individual level

Investigations in the
laboratory or the field

e
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Pro’s and con’s of study levels

+ realistic hive conditions

- no standardisation, high workload, often small sample size

+/- semi-realistic conditions, partial standardisation

Individuals — cage trials in the laboratory
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Parameters and measures

Effects

Lethal Mortality Strongest effect
Defined outcome

Sublethal

Physiology:

e.g. immune system, body mass

Behaviour: Different effect

e.g. social behaviour, foraging levels
Reproduction:
e.g. fithess, sperm quality, etc.
Other:
e.g. orientation, performance...
w

Search of the right method(s)
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» Research question? J

e Study level (colony vs. Individual bee, queen, drone, worker)? \/
e Parameters & measures (effects)? J

* Methods?
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BEE BOOK

www.coloss.org/beebook

COLOSS

BEEBOOK

Volume I:
Standard Methods
for Apis mellifera
Research

6t by Vincond Do, s . 6, Potos Konmant

COLOSS

BEEB OO/

Volume II:

Standard Methods for
Apis mellifera Pest
and Pathogen Research

e by Vimcend Dnetemann e O i Pater Nassmn
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Standardization of bee research:

COLOSS BEE BOOK
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COLOSS
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Standard Mathodolo
for A if

Practical research
guidelines for direct use by
scientists, extension
specialists and
beekeepers

Section 1- A. mellifera research Section 2 — Pest & pathogen
methods research methods

A i

in
o
(o
o
)
jn
]
m
m
-]
Q
[s]
=

Behaviour

Chemical ecology
Molecular biology
Physiology & biochemistry
Toxicology

Cell culture

Colony strength
Endosymbionts

In vitro larval rearing
Maintaining adults in vitro

Miscellaneous techniques

Epidemiology
Estimating colony losses
Acarapis woodi

Aethina tumida

Ascophaera apis & Aspergillus
spp-
Galleria melionella

Melissococcus pulutonius &
associates

Nosema apis & Nosema ceranae
Paenibacullus larvae
Tropilaelaps spp.

Varroa spp.

Viruses

29 chapters by >170 authors

www.coloss.org/beebook
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dhruviabs.com

Field methods: Exposure to stressors
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A. Troxler
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Field methods: Colony level

60'000 Colony strength
50'000 Colony development

40'000
30'000
20'000
10'000
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Colony strength: u

Liebefelder estimation method T

land.ces.ncsu.edu/pollen/ agroscope.admin.chii
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Liebefelder estimation method e

Liebefeld Colony Strength Estimation Method Datasheet o m

Study [Date [Location [Time [Hive Nbr. [# Honey supers
Personnel Sampled (Y/N) ___~250 bees for Varroa, Frame: ___ ~100 bees for viruses; Frame:
___~100 bees for Nosema; Frame:
Cal (0-100 Observed (M) | # Supersced. Gueen Cels | # Swarm Queen Cels % Cols hotes
N | meas [ G2 voney [ poten | eans | aueen | cune | o |rov. [0 cums | o e S8 D08
a
1
b
a
z b
a
3
b
a
< b
a
5 b
a
9 b
a
’ b
a
9 b
a
¢ b
102
b
a
1
! b
a
12 b
Notes Cat. % cover
0
25 0-25
50 26-50
75 5175
100 76-100
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Liebefelder estimation method s
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Liebefelder estimation method ———
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Field methods: Behaviour
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Bees display a number of interesting behaviours:

In-hive:
Grooming, trophallaxis, undertaking, ..

Entrance/outside of hive:
flight activity, guarding, drifting, ...

S
What is necessary for

observations of specific bees?
Scheiner et al. 2013, Standard methods for behavioural studies of Apis mellifera, BEEBOOK
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Labelling bees for field and lab

Another example: Longevity of stressor-exposed honey bee workers in colonies
(summer and winter bees)

Color code

(group-specific)

Platelet no. - :
(individual) Daily or weekly collection and counts of marked bees
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Field methods: Orientation & Navigation

Harmonic radar: Tool to track bees over the range of several hunm
(up to 3 km)

transponder
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Scheiner et al. 2013, Standard methods for behavioural studies of Apis mellifera, BEEBOOK

01.07.2015

10



01.07.2015

Field methods: Flight activity
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Lab methods: Individual level dissections

Workers, queens and drones

Carreck et al. 2013, Standard methods for Apis mellifera anatomy and dissection, BEEBOOK

Lab method: u
Olfactory conditioning of workers

Naive bee — Conditionned proboscis
no proboscis extension extension

Conditioning by pairing the odour with a sucrose droplet

Scheiner et al. 2013, Standard methods for behavioural studies of Apis mellifera, BEEBOOK
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Field and lab methods: Drones

Pictures DCA: Scheiner et al. 2013

Pictures: G.Williams
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Bees during development
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PR I B I I TR

Molecular lab methods
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Field, lab and molecular methods:

Parasite quantification

b
Field, lab and molecular methods: u
Parasite quantification
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Combination of field and lab methods

Example 1: Interactions of pesticides and u
Nosema ceranae in honey bees? —
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Field: Exposition to pesticides

-
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Lab: Exposition to parasite

Treatment groups

Control Pesticides

N. ceranae Pesticides & N. ceranae
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Field: Observations and data collection

UNIVERSITAT
BERN

Daily records Daily observations

Scheiner et al. 2013
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Example 2: Bee health surveys

German bee monitoring : Field screening and sampling

Field screening

~ 1200 colonies
Ongoing since 2004

Samples

Stand 28.01.2013

www.bienenmonitoring.org/
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Take home message

> Study level
> Parameters & measures

N
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