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The beginning of the story
All seems to be started in France in 
1994.

Many French beekeepers have claimed
that a mysterious hive « weakening »
appeared in many apiaries.

They have been describing various
symptoms ranging from behavioural
disturbance and massive bee mortality
that would appear within the few days
of the first visit of foragers to 
sunflowers or during the following
winter1. 

The mysterious death
of honeybees

1Hopquin B. Le Monde, 25 june(2002) 



All seems to be started in France in 
1994.

This mysterious phenomenon
coïncided with the beginning of the
use of sunflower seeds coated with
the systemic insecticide 
imidacloprid (Gaucho ®).

Theimidacloprid, systemic
insecticide, is produced and
marketed by the company BAYER 
® in 140 countries and for 
protections of 70 different crops²

Gaucho

The beginning of the story

²Cox, C. J Pestic Reform, 21: 15-21 (2001)



��� �������	
 � �
���� ���
�� �

« Bad weather for the bees»



��� �������	
 � �
���� ���
�� �

« Bad weather for the honeybees »« Today, our honeybees. Tomorrow, our children »



For explaining this mysterious collapse, the
French researchers had several leads…..

Varroa Infestation
Diseases

Polliniferous and
nectariferous plant

Honeybee



For explaining this mysterious collapse, the
French researchers had several opposite leads

Varroa Infestation
Diseases

Varroa and its related diseases
were pointed out to explain the
honeybee colonies collapse.

In 1999 and 2000, in 41 aparies
from different regions of France 
severe bee mortality were observed
and several serious diseases
(CBPV, Nosema, SBV, AFB,…) 
were also present³.

In same time, the resistance of the
varroa to the acaricides usually
used was highlighted in France4. 

3 Faucon & al. Beeworld, 83: 14-23 (2002) 
4 Trouiller & al. Apidologie, 33: 357-366 (1998) 



For explaining this mysterious collapse, 
French researchers had several leads…

The assumption of the pesticides as risk
factor also appeared: 

Other studies reported also residues of
imidacloprid and/or fipronil in pollen 
and/or nectar at levels that are 
potentially dangerous to bees3,4,5.
In toxicological tests, when individual
bees are exposed to sublethal doses of
Imidacloprid or Fipronil (1-10 µg/kg), 
their performance in olfactory
learning6, associative learning7, 
memoring tests8, orientation capacity9

and foraging activity10 is impaired.
3Bonmatin & al. Anal. Chem. 75: 2027-2033 (2003),
4Bonmatin & al. J. Agric. Food Chem. 53:5336-5341 (2005),
5Halm & al. Environ. Sci. & Technol. (2006)

6 Decourtye & al. Hazards of pesticides to bees. 259-268  (2001),
7Decourtye & al. Ecotox Environ Safety 57:410-419 (2004),
8 Decourtye & al. Pest. Biochem. Physiol. 78: 83-92 (2004)
9Decourtye & al. Chemosphere (Submitted) (2008)
10Colin & al. Arch. Environ. Contam. Toxicol. 47: 387-395 (2004)
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For explaining this mysterious collapse, 
French researchers had several leads…

The assumption of the pesticides as risk
factor becameconflicting: 

In 2002 a field survey was initiated on 
French apiaries. Residues of imidacloprid
and fipronil in pollen loads from traps were
reported in all apiaries; but no honeybee
colonies mortality was observed11.
Moreover, when Imidacloprid was fed to 
colonies in syrup or pollen at amounts likely
to be found in the fields, development and
survival of colonies were equivalent in 
treated and control colonies12.

11Chauzat & al. J. Econ. Entomol. 99: 253-262 (2006)
12Faucon & al. Pest Management Science  (2004)
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For explaining this mysterious collapse, the
French researchers had several opposite leads

Varroa Infestation
Diseases

Systemic insecticides
Nectar and Pollen 

??
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« When an activity raises threats of harm to human health or the
environment, precautionary measures should be taken evenif 
some cause and effect relationships are not fully established
scientifically. …. »http://www.sehn.org/precaution.html

The French government applied this principle and
prohibited on all the French territory the use of two
systemic insecticides (the GAUCHO® and the
REGENT®) in crops of corn and sunflower; these
insecticides are being regarded as pesticides in charge 
for the bees colony collapse and (4 successive stops in 
1999, 2002, 2004 and 2006 on Gaucho).



Gradually the European population and the
authorities were sensitized with the environmental
impact of the pesticides.

Like OGM, the pesticides are not popular in Europe. 
The laws authorizing the pesticide marketing are 
moreover into constraining and strict.  

For 2010, 50% of the pesticides should not be used
more. 
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The first exit of the pesticides 
Schoune,C. Le Soir, 24 octobre (2007)

Gradually the European population and the
authorities were sensitized with the environmental
impact of the pesticides.

Like OGM, the pesticides are not popular in Europe. 
The laws authorizing the pesticide marketing are 
moreover into constraining and strict.  

For 2010, 50% of the pesticides should not be used
more. 
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The crop protection with insecticide seeds treatment: 
« l’exception française »

���� �������
	���� ��
��
����

?



Published reports 
in 2005 and 2006 

The honeybee colonies decline is not only a 
French disorder

The Netherlands

Germany

France

Switzerland

Spain

Diseases, Varroa

Nosema cerana

Diseases, Varroa

Diseases, Varroa

EurBee, Prague (2006)

?
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The honeybee colonies collapse in The
Netherlands
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The honeybee colonies collapse in Spain

The imidacloprid is not authorized in Spain, the fipronilis applied
only to 5% of the sunflower crop in Iberian Peninsula and the
honeybees losses were again important after the winter 2005/2006 
in most of the Spanish regions . 

?



The honeybee colonies collapse in France
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In spite of precautionary principle concerning the use ofsystemic
insecticides, colony mortalities were observed in the majority of
the French departments after the winter 2006 
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Since 1999, in Wallonia, (Belgium), the French-speaking beekeepers 
and their associations also announce honey bees mortalities which 
would be related to the insecticide use for seed treatments and more 
particularly the imidacloprid. 

Honeybee colony collapse in Mettet
(Belgium) (2005)
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However, the assumption of systemic insecticides 
to explain the honeybee colonies collapse disorder
cannot be applied such like to the Belgian
situation.

France

Belgique
1.610.000 ha39.982 haEscourgeon

379.000 ha85.185 haBeet

1.633.000 ha54.454 haMaize

644.000 haNDSunflower

FranceBelgium

CountriesCrops

The honeybee colonies collapse in Belgium



The honeybee colonies collapse in Belgium

Belgian authorities did not apply the precautionary
principle concerning use of new systemic insecticides.  

A multifactorial approach was set up during 4 years

(2004-2008):  
- An exploratory study

- A multifactorial analysis
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• How do we define this mysterious honeybees disorder?

• Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality?  

• Do there exist several potential risk factors related to 
the honeybee colonies collapse ? 

The honeybee colonies collapse in Belgium: 
a preliminary approach
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By consulting the various scientific reports and « peer-
review » publications on honeybee, a great number of
terms were identified: 

–Weakening

–Mortality
–Depopulation
–Disappearance

–Collapse

The honeybee colonies collapse in Belgium: 
a preliminary approach

How do we define this mysterious honeybees disorder?
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Mortality is defined as being the deaths frequency. It corresponds 
to the deaths number in a population for a given period

The concept of "weakening" somewhat remains very undefined and 
confused. Weakening seems to characterize an unsufficient workforce 
of honeybees colonies and is related to a weak decrease in the 
population density of a colony

The term “depopulation” or “ depletion” of the honeybee colonies 
is characterized by a progressive reduction in the number of 
honeybees in a hive

Collapse or disappearance characterize a fast honeybees loss 
within a colony carrying out to its destruction.

The honeybee colonies collapse in Belgium: 
a preliminary approach

How do we define this mysterious honeybees disorder?
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By consulting the various scientific reports and « peer-
review » publications on honeybee, a great number of symptoms
were identified: 

– Mortality (in spring, in summer, in winter,..)
– Development Disorders
– Reproduction Disorders
– Queen Disorders
– Loss of Honey production (25% less in France)
– Behavioural Disorders
– Insufficient workforce

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality?
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Bees died in the cells and concentrated on a small
surface

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



Bees died in the cells on a small surface–
unsufficient workforce but alive colony

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



Brood in mosaic – Cluster of dead bees concentrated in the
top of the frame

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



Abnormal construction  – absence of brood –
mouldy pollen 

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



Variable localization of
the dead honeybees

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



Empty hives or important accumulation 
of dead bees on the floor

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



In the field, 48 symptoms were listed on the level of the colony
or the bee

• conflicting

ex: empty hive or important quantity of bees
died at the bottom of the hive

• deep

• ex: Abnormal behavior

• conspecific

ex: trembling bees

crawling bees

Acariose

Nosemose

ABPV

CBPV

SPV

Intoxication

The honeybee colonies collapse in Belgium: 
a preliminary approach

Can we define symptoms clearly and establish a 
diagnosis of the honeybee mortality in the hive?



a) The anthropophyletic action:
• Reduction in diversity of polliniferous and nectariferous plants 
• Agricultural practices
• The use of the pesticides,
• Treatments of seeds and insecticides systemic.

b) Other potential risk factors :
• Infestations of varroas and diseases,

• In Hivechemical treatments,
• Climatic conditions,
• Food resources.

The honeybee colonies collapse in Belgium: 
a preliminary approach

Do there exist several potential risk factors?



a) The anthropophyletic impact:
• Reduction of biodiversity and agricultural practices

– Intensive Agriculture (weed treatment, monocultural practices) (Bäckman & Tiainen, 2002)
– Habitat fragmentation (urbanization) (Dawson, 1994)

The honeybee colonies collapse in Belgium: 
a preliminary approach

Do there exist several risk factors?



a) The anthropophyletic action:
• The use of pesticides in agriculture

– Direct effects (insecticides) (Atkins, 1992 ; Greig-Smithet al., 1994 ; 
Fletcher & Barnett, 2003).

– Indirect effects (fungicides) (Belzunces & Colin, 1993)

The honeybee colonies collapse in Belgium: 
a preliminary approach

Do there exist several risk factors?



Which factors could be implied in the honeybee colonies co llapse?
��	
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Beekeeping

Diseases

Mites
Virus

Bactéria
Protozoa

Honey
Bee

Agriculture

Pesticides

Insecticide
Herbicide
Fongicide

Hive Feeding

Miticide Resistance

Lack of knowledge and
methodology

Amateur Use

Hive Treatment

Breeding - Selection

Smoking

Electric and magnetic fields

Local pollution and industries

Handling Error

Environment

Water Availability
water

Inappropriate environmental
nutritive ressources

Climate changes
Synergies  

Combinations



3 hives

1 apiary

100 miles 60 m
iles

1,8 miles

16 agricultural areas

The honeybee colonies collapse in 
Belgium: a multifactorial approach


