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INTRODUCTION
Primary pests appear in each season in most important crops and require human
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Global Resistance in B. tabaci Across
Insecticide Classes

Carbamates Pyrethroids Cyclodienes IGRs Neonicotinoids
Location
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Early Outbreaks of B. tabaci — India ca. 1920s

“In case of severe infestation of the cotton leaves not even a
millimetre of leaf space is free from some stage of the pest”
R.B.C.S Misra & K.S. Lamba, 1929. Bull. No. 196, Agricultural Research Institute, Pusa, India
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Increase in cotton acreage in India
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Competing Models of Pest Outbreaks

RESOURCE EXPANSION
e Agricultural Intensification
e More Suitable Crops

e More Favorable Agronomic
Practices, etc.

Pest Increases

Increased
Pesticide
Use




Examples of Neonicotinoid Resistance in B. tabaci

Almeria, Spain
|srael
Guatemala
Arizona




Protected Agriculture in Southern Spain and
North Africa
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Resource Expansion in Almeria
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LC,, = 25,388

Bioassay Results on
Biotype Q held in UC
Riverside Quarantine
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Biotype Q from Almeria
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Bioassay Results on Biotype B from
Guatemala

LCqys = 18.9
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Comparison of Biotype B Whiteflies from
Guatemala and Arizona to Two Neonicotinoids
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H— Resistance and Cross-
| Resistance Patterns in Israel

a tabaci (Homoptera: Aleyrodid

ammiprid and thiame

Acetamiprid Thiamethoxam

Location
Lab Susc.

Ayalon (early)

Ayalon (late)

Carmel (early)

Carmel (late)

W. Negev (early)
W. Negev (late)

LCq, RR Strain

Acetamiprid- Acetamiprid-
selected selected

Thiamethoxam- | Thiamethoxam-
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Decline in B. tabaci numbers
In the Imperial Valley as
é > determined by CC traps
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Cauliflower in
Imperial Valley — Late
September 2005
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Systemic Uptake
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Uptake Volumes Measured for Each Systemic
Uptake Bioassay

Leaf burn after 24 h uptake
of 320 ppm imidacloprid
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Bioassay Results on B. fabaci adults collected in
Imperial Valley, 1 July 2004
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Bioassay Results on B. fabaci adults collected in
Yuma, AZ 1 July 2004
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Bioassay Results for Imidacloprid on B. tabaci
Collected in Imperial Valley
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Bioassay Results for Imidacloprid on B. tabaci
Collected at Maricopa Agricultural Center, AZ
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Performance of a Mac Field Strain Following Establishment

as a Greenhouse Colony Without Selection
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Summary of LCsy Ratios for B. tabaci Adults
Collected in Imperial Valley and Maricopa

Compound

Imperial Valley

Maricopa

Acetamiprid

32

48

Dinotefuran

65

52

Imidacloprid

Thiamethoxam




In Situ vs. Laboratory Bioassays




Pre-harvest stage




Comparison of Imidacloprid Titers in Crown Leaves
in the at-Plant Treatments
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Concentration of Imidacloprid in
Cotton Leaves Used in Uptake
Bioassays
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Bioassay Comparison of Adult Whiteflies Collected
on Cotton at Mac vs. on Melons in Phoenix
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In Situ Bioassay Results for Mac vs. Phoenix Whiteflies
(48 h exposure)
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Impact of Imidacloprid on Immatures

Cotton plants grown in clean
greenhouse completely free
of Wfs

First node leaf on each plant
infested with 20 adults held in
clip cage

Adults removed after 1 day to
produce a synchronous
cohort of eggs

Leaves randomly selected at
intervals for bioassays

— 1 day old eggs
3 day old eggs
Settled firsts
2nds
3rds
4th

24 h uptake followed by a 2
day exposure period before
reading results; 8 day
exposure for eggs




Proportion of Hatched Eggs According to
Concentration of Imidacloprid in Uptake Solution
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Probit Results for B. tabaci Eggs

1 day eggs LC.,=4.1
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Summary

* Responses of B. tabaci populations to various
neonicotinoids are not always uniform, i.e.
iInconsistent expression of cross-resistance

Results of systemic uptake bioassays are based
on solution concentrations and likely exaggerate
susceptibilities relative to field concentrations

Resistance assessments based on adult B.
tabaci only underestimate the full capacity of
neonicotinoid treatments to control infestations
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