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In the past

» During XIX Century
Foulbrood in the USA

» Beginning XX Century
Acarine disease in UK
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1) Dead bee colony
inside the beehive




Colony Losses & Organic Beekeeping
Sunny Beach - Bulgaria — 27 August 2010

Gilles RATIA

Screen
4/97

2) A few dead bees
left in the cells
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3) Empty beehive
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Colony Collapse Disorder

457,000
pages
in 2008
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Colony Collapse Disorder

8,620,000
pages in
2010!
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" BL: Bee Losses

» Annual bee colony mortality up to 1990:
5t0 10%

»|Current annual bee colony mortality (but not every year
and not everywhere):

25 to 40% (:’Huge ‘'economic impact

»|Possible : - |
Sooooe et professional bee farms!
400 weak colonies
»|Bee farm =——p - 40% for artificial swarm
1,000 colonies = 600 colonies production

:.9.5.0.:strong colonies :2004veak colonies

3% o “fér’fioney production
20 years ago! today yP




Colony Losses & Organic Beekeeping . Screen
Sunny Beach - Bulgaria — 27 August 2010 Gilles RATIA 9/97

Other impacts

» Human food production (less pollination)

» Biodiversity
(less pollination)
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WHY?
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" Possible factors

= 1)
2)

3)

4)

9)

6)

7)

8)

9)
10)

Pesticides

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions
Climate changes

Synergism between factors
Single still unknown factor
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1) Pesticides
» 1.1 New generation of pesticides + their metabolites
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1) Pesticides

» 1.1 New generation of pesticides + their metabolites
J‘/\\*‘/ - N \\ <« Imidacloprid
Mo/ Commercial name:

N" N7 i Gaucho® Confidor®,...
NO, Company: Bayer™

Cl”
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'1) Pesticides

» 1.1 New generation of pesticides + their metabolites

/’/"\ P \
o N \ <« Imidacloprid

M > L ’ Commercial name:
. N i Gaucho® Confidor®,...
NO, Company: Bayer™

O '\ligE ok
f.\/*Ll’ al [ < Fipronil
Call

F3C v~ Commercial name:
=N G Regent TS®, Schuss®,
N® Metis®, Trident®,...

Company: BASF™
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fipronil
(sulfoxide)

hy and
metabolism

A

0 CF;

sulfone

hv

N
Fi N j
Fy
Cl NH,
desulfinylfipronil

Metabolites

A

detrifluoromethyl-
sulfinylfipronil
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1) Pesticides
» 1.1 New generation of pesticides + their metabolites

Other neonicotinoids

4 Thiamethoxam

()
CI%SJ/\N\(N“‘CHS Commercial name:
N \N Cruiser®
o.N"

Company: Syngenta™

N ’</“ p K < Clothianidine
S N‘\(N“‘Me Commercial name:
| Poncho®
Company: Bayer™

“NO,
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1) Pesticides
» 1.1 New generation of pesticides + their metabolites
Other neonicotinoids

= M <« Thiacloprid
Commercial name:

N |
cn  Calypso®
°NAN cH
U\/' 3 <4 Acetamiprid
S N\n/CH3 Commercial name:

NCN Supreme®

&E ECH <« Dinotefuran
\E 3 Commercial name:

NO, Safari®
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Toxicity / Bees (LD50 ng/bee) - Dr. JM Bonmatin (CNRS) France

. . ... . DL50
pesticide ® utilisation nglab Tox/DDT
DDT Dinocide | insecticide | 27 000,0
amitraze Apivar i/acaricide | 12 000,0
coumaphos Perizin i/acaricide | 3 000,0
tau-fluvalinate* | Apistan i/acaricide | 2 000,0
methiocarb Mesurol |insecticide 230,0
carbofuran Curater |insecticide 160,0
A-cyhalothrine Karate |insecticide 38,0
deltamethrine Décis insecticide 10,0
thiamethoxam Cruiser |insecticide 5,0
fipronil Regent |insecticide 4,2
clothianidine Poncho |[insecticide 4,0
imidaclopride Gaucho |insecticide 3,7
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1) Pesticides
» 1.1 New generation of pesticides + their metabolites
» 1.2 Other conventional pesticides + their metabolites

UL LK

W/

Phospholupud
molecule

VLG TN

.Il

P amants.of / Alpha-Fiéihe gratein Hydrophobic tails
cytoskeleton (Integral protein)

Integral protein
{Globular protein} Surface protein

Cholesterol
Glycolipid

Peripherial protein

Cytoplasm

» Pyrethrins / Pyrethroids, Oxadiazines, Phenyl pyrazoles,
Oxadiazines, Phenyl pyrazoles / Cyclodienes, Chloronicotinyls
Nicotine / Spinosad, Organophosphates / Carbamates,
Atropine, Macrolactones, etc.
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'1) Pesticides

» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them
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1) Pesticides
» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them

Proved synergy: Deltaméthrine

+ Bifenthrine reduces the laying of
eggs (small colony) and increases
the larvae period (more varroas!)
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1) Pesticides
» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them
» 1.4 Other sources of intoxication

a

i

Sugary exudate at the base of the leaves
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'1) Pesticides

» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them
» 1.4 Other sources of intoxication

Contaminated dew and rainwater
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'1) Pesticides

» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them
» 1.4 Other sources of intoxication

Toxic dust behind seeders!

. . X m or km
(] %
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'1) Pesticides

» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them
» 1.4 Other sources of intoxication

» Year 1
Treated crops

/

» Year 2
Untreated
crops but

still toxic!
e

Soil remanence between two crops
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'1) Pesticides

» 1.1 New generation of pesticides + their metabolites

» 1.2 Other conventional pesticides + their metabolites
» 1.3 The possible synergism between them
» 1.4 Other sources of intoxication

Pollution of runoff water
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Possible factors

= 1) Pesticides
2) Varroas
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" Possible factors

1) Pesticides
2) Varroas
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Possible factors

1) Pesticides
= 2) Varroas

3) Bee diet
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Possible factors

1) Pesticides Monocultures

2) Varroas + weedkillers
3) Bee diet

» 3.1 Biodiversity: decrease of pollen sources

-

Vicious circle!
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet

» 3.1 Biodiversity: decrease of pollen sources
» 3.2 New generation of bee food, notably from corn

(+ GMO?)

Bee metabolism
~ g impact

-------------

Possible traces
" of pesticides
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet

» 3.1 Biodiversity: decrease of pollen sources
» 3.2 New generation of bee food, notably from corn

» 3.3 GMO: Genetically Modified Organisms
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Possible factors

1) Pesticides
2) Varroas

= 3) Bee diet
4) Colony management
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet
4) Colony management

» 4.1 Multiplication of migration = stress of the colonies

Thousands
of km
E—
several
times
| year
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Possible factors

1) Pesticides

2) Varroas

3) Bee diet

4) Colony management

» 4.1 Multiplication of migrations = stress of the colonies

» 4.2 Social concentration = overgrazing
+ unhealthy environment




10 000 beehives on the same
spot for Pinus brutea honeydew!
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Rounding-up in Japan before
migration via ferry-boat

— J—

I o
™ o)
w R W
5P ¥
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet
4) Colony management

» 4.1 Multiplication of migrations = stress of the colonies

» 4.2 Social concentration, overgrazing and affected environ.
» 4.3 Queens and package bees international trade

A) Biotope

inadequacy
B) Disease

vectors
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet
4) Colony management

» 4.1 Multiplication of migrations = stress of the colonies
» 4.2 Social concentration, overgrazing and affected environ.
» 4.3 Queens and package bees international trade

» 4.4 Repetitive feeding

» 4.5 Prophylatic use of
antibiotics every year!
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" Possible factors

1) Pesticides
2) Varroas

3) Bee diet
= 4) Colony management
5) Diseases, virosis and parasitism
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Possible factors

1) Pesticides

2) Varroas

3) Bee diet

4) Colony management

5) Diseases, virosis and parasitism
Opportunistic? / Marker?

B

. Screen
Gilles RATIA o,

» 5.1 Nosema ceranae

T e T
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet
4) Colony management
5) Diseases, virosis and parasitism

» 5.1 Nosema ceranae

Proved synergy: Imidaclopride affects the
glucose-oxydase activity (sterilization of the
internal environment, included food)
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Possible factors

1) Pesticides

2) Varroas

3) Bee diet

4) Colony management

5) Diseases, virosis and parasitism

» 5.1 Nosema ceranae Opportunistic? / Marker?
» 5.2 |APV = Israeli Acute Paralysis Virus  Opportunistic?
T e | Marker?

o
-




Colony Losses & Organic Beekeeping . Screen
Sunny Beach - Bulgaria — 27 August 2010 Gilles RATIA 48/97

Possible factors

5) Dis. ses, virosis and parasitism

Asprns A\QUBSEma cerfmzazy ants” Rasberry Small beetle
Vespasvelupia |sifarafcachinadgaaieaiys Aethina tumida

» 5.3 Arrival of new parasites and predators

Fly
Senotainia tricuspis
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet
4) Colony management

= 5) Diseases, virosis and parasitism
6) Other exogenous pollutions
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Possible factors

1) Pest|C|des o

Varroas
3) Bee diet
4) Colony management

5) Diseases, virosis and parasitism

6) Other exogenous pollutions
» 6.1 Industrial
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Possible factors

1) Pesticides
2) Varroas

3) Bee diet
4) Colony management

5) Diseases, virosis and parasitism

6) Other exogenous pollutions
» 6.1 Industrial
» 6.2 Agricultural (other than on crops)

PrelwaidpiFiagapit iR tomnritesheep
JrigEeraaitidedhianifng on wild

grapevine in "Reunion” island
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Controversial subject involving several sources:
GMS + Edge + UMTS + HDPSA+ Wifi + WiMax + HD TV
+ meteorological radars + satellites, etc.
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" Possible factors

1)
2)
3)
4)
5)
= 06)
7)

Pesticides

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions
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1)
2)
3)
4)
o)
6)
7)

Possible factors

Pesticides

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions

» 7.1 Accumulation varroa treatments in wax + metabolites
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'-!'\

» 7.1 Accumulation varroa treatments in w

\
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The accumulation of two miticides (tau-
fluvalinate + coumaphos) in wax could
block the detoxification action of bee
enzymes against pesticides
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1)
2)
3)
4)
o)
6)
7)

Possible factors

Pesticides

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions

» 7.1 Accumulation varroa treatments in wax + metabolites
» 7.2 Do-it-yourself treatments against bee diseases/parasites



Colony Losses & Organic Beekeeping

. Screen
Sunny Beach - Bulgaria — 27 August 2010 Gilles RATIA 64/97



Colony Losses & Organic Beekeeping . Screen
Sunny Beach - Bulgaria — 27 August 2010 Gilles RATIA 65/97

1)
2)
3)
4)
o)
6)
7)

Possible factors

Pesticides

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions

» 7.1 Accumulation varroa treatments in wax + metabolites
» 7.2 Do-it-yourself treatments against bee diseases/parasites

» 7.3 Products to protect wood
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" Possible factors

1)
2)
3)
4)
5)
6)
m 7)
8)

Pesticides

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions
Climate changes
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» 8.1 More frequent droughts and fires
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» 8.2 More frequent floods
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Marchalina hellenica Genn. |

(Sternorrhyncha: Coccina: Margarodidae)

Pinus
brutea

» 8.3 Decrease in aphid population
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" Possible factors

1)
2)
3)
4)
9)
6)
7)
= 8)
9)

Pesticides
Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions

Climate changes
Synergism between factors
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o
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Different readings depending on |
the local context
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1)
2)
3)
4)
o)
6)
7)
8)

Possible factors

Pesticides
Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions
Climate changes
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n
Possible factors
1) Varroas

3) Bee diet
2) Colony management

3)
8) Climate changes
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Plants pulled up by the shepherds
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1)

2)

3)

4)

9)

6)

7)

8)

= 9)
10)

Possible factors

Pesticides
Varroas
Bee diet
Colony manage t

Diseases, virosjs and parasitism
Other exogenoys pollutions
Other endoger‘.ls pollutions
Climate changes

Synergism between factors
Single factor still unknown
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11) \Eccentric factors

A\ Ozone depletion

described by few
religious fanatcs
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1 2
Keywords GO‘,‘ )gle French | English
pages pages
bee mortality diseases 852000 | 123.000
bee mortality pesticides 65 100 113.000
bee mortality varroa 42 500 51.500
bee mortality “climate change” 36 900 43.700
bee mortality biodiversity 287 000 38.500
bee mortality (GMO OR OGM) 10 300 25.000
bee mortality “Nosema ceranae” 2930 16.300
bee mortality stress colonies migration 415 13.700
bee mortality (“Israeli Acute Paralysis Virus” OR IAPV) 1710 5.900
bee mortality (“queen rearing” OR “queen breeding”) 25000 1.880
bee mortality “water pollution” 1990 616
bee mortality (“hertzian pollution” OR electrosmog) 505 491
bee mortality sugar feeding 13 600 430
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To sum up

» The weakening of bee colonies and the abnormal
mortality rate could be due to the result of multiple
factors, combined differently according to the

biotopes and bee management.

» The bee‘s immune system is thereby diminished
and beekeepers no longer have room for error!
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Management
under
Organic
Standards

omts
TP m|n
O res§

f‘nﬁ
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Possible factors

1) I

2)
3)
4)
o)
6)
7)
8)

Varroas

Bee diet

Colony management

Diseases, virosis and parasitism
Other exogenous pollutions
Other endogenous pollutions
Climate changes
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~ First: good location of the apiaries!
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Possible factors
1) M
2) Varroas
3) I

4) Colony management

5) Diseases, virosis and parasitism
6) Other exogenous pollutions

7) Other endogenous pollutions

8) Climate changes
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Feeding with honey sirup
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Possible factors
1) M
2) Varroas
3) E—

4) M

5) Diseases, virosis and parasitism
6) Other exogenous pollutions

7) Other endogenous pollutions

8) Climate changes
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Reasonable migrations
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Possible factors
1) M
2) Varroas
3) E—

4) I
5) I

6) Other exogenous pollutions
7) Other endogenous pollutions
8) Climate changes
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Biological material sources
Preference is given to the use of local
ecotypes of bees
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Possible factors
1) M
2) Varroas
3) E—

4) I
5) I
6) I

7) Other endogenous pollutions
8) Climate changes
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Again the choice of the location
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Possible factors

1) I

2) Varroas

3) I

4) M

5) I
6) I

7) I

8) Climate changes
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Internal recycling or use of org. wax
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Possible factors

1) I

2) Varroas

3) I

4) M

5) I
6) I

7) I

8) Climate changes
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The international beekeeping sector
is in trouble!

THE
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i

To be(e) or not to be(e)!

T'hank you

Gilles RATIA — Apimondia President
silles@apiservices.com
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