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 Team Leader & MSU Liaison:  Gary Thompson

 U.S.  Leads:  David Rogers, Caydee Savinelli, John Imaraju, & Dan 

Vincent

 - Reviewed by full team

 - 3 University Experts Reviews Scheduled

 EU Team:  Chris Longhurst, Ralf Nauen, Philippe Camblin, Russell 

Slater, &Tessa Knox 

 - Opportunity for broader review 

 - Need Peer review by non-Industry experts

 Brazil: Odeni Fernandez 

3

http://www.irac-online.org/index.asp


Insecticide Resistance Action Committee

Picture Williams
Picture UC

http://www.irac-online.org/index.asp


Insecticide Resistance Action Committee

Acknowledgements

 This project was made possible by funds from the 

U.S. Department of Agriculture Cooperative State 

Research, Education, and  Extension Services 

(USDA CSREES) and the Insecticide Resistance 

Action Committee; and supported by the Michigan 

State University Department of Entomology and 

Project GREEEN

 Additionally, we would like to thank:

– Lee Duynslager                               - Paul Glasser

– Qiang Xue                                        - Brittany 

Harrison

– Oscar Castaneda

http://www.irac-online.org/index.asp


1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

Fig 1. Evolution of arthropod insecticide resistance from 1908 to 2011.

          (species, compounds and total number of cases).

A  570 species

B  9,913 cases of resistance

C   338 compounds
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Top 10 Resistant Species (based on number of a.i.’s resistant to) 

Tetranychus urticae

93

Plutella 
xylostella

81

Myzus persicae

73

Leptinotarsa decemlineata

51

Musca domestica

50

Blatella germanica

43

Boophilus microplus

43

Panonychus ulmi

45

Bemisia tabaci

45

43

Helicoverpa armigera



11-20 Resistant Species (based on number of a.i.’s resistant to) 

Heliothis virescens

35

Culex pipiens pipiens

36
Phorodon humuli

34

Culex quinquefasciatus

32

Tribolium castaneum

32

Lucilia cuprina

25

Rhizoglyphus robini

22

Anopheles albimanus

21

Aphis gossypii

41

34

Spodopotera litura



Frequency of Cases by Mode of Action
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Submitting to APRD: Arthropod and Mode 

of Action



Submitting to APRD: Geographic Location



Submitting to APRD: Status, Impact, and 

Comments on Resistance



Submitting to APRD: Referencing Information
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APRD + GIS

 Nearly every case of resistance in the APRD is 

associated with some form of geographic 

location: city, county, state, province, country, 

etc, although geographic coordinates are ideal 

because they are the most accurate.

 Currently, we are working on creating GIS 

maps with IRAC data of pesticide resistance in 

the European Pollen Beetle.
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European Pollen Beetle Resistance

Locations where EPB is highly susceptible to insecticides
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European Pollen Beetle Resistance

Locations where EPB is susceptible to insecticides
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European Pollen Beetle Resistance

Locations where EPB is moderately resistant to insecticides
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European Pollen Beetle Resistance

Locations where EPB is resistant to insecticides
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European Pollen Beetle Resistance

Locations where EPB is highly resistant to insecticides
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European Pollen Beetle Resistance

Composite of all levels of EPB resistance to insecticides
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Fig. 2. Usage of the Arthropod Resistance Database 
for 2010
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Fig. 1. Annual Hits x1000 to the Arthropod Pesticide Resistance Database From 
2009 to 2011
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Current state of database

 Annual literature surveys

 Online case submission system

 IRAC Expert Survey
– Excel file reporting system

– Currently contains records from the United 
States for 2006-09, the EU for 2007-09, Brazil 
08-09, and Africa mosquitoes for 2009.

– Contains IRAC disclaimers and definitions

– Must be simple and high level to be manageable
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March 2010 to 2011 Visits to the IRAC section of the APRD
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European Pollen Beetle Resistance

Impact of the resistance of the pollen beetle (High) 2009
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Goals & SMART Objectives
(

Goals Objectives Timeline

Identify and track 

the scope and 

nature of insect 

resistance issues.

 International industry expert survey with data on the occurrence and

impact of insect resistance.

On going

Inclusion of the 

IRAC expert 

survey into the on-

line MSU database

 To provide the public with perspective on the scope and impact of insect

resistance as opposed to just the historical occurrence as now available.

 To get validation and additional input from comments from the global

audience that will lead to strengthening and greater recognition of IRAC as

the experts.

Completing 

4th year

Improve utility of 

survey

 Development of web searchable information, geography maps and statistical 

analysis

Make a 

decision in 

2011

Expand 

geographical 

coverage of survey

 To engage additional country groups in the survey and expand geographical 

coverage

Explore at 

Spring 

Meeting

Develop 

Succession Plan 

for post GT

 To ensure continuity need to establish focal points in 2011 March 2011
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