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B. tabaci in Arizona

• Whiteflies (biotype B) invaded 

Arizona in the early 1990s.

• Very severe losses to the 

agricultural industry.

• Honeydew excreted caused 

sticky cotton that could not be 

sold at a premium price after 

outbreaks in 1992 & 1995.
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Dramatic demonstration of success of the 

integrated management paradigm

Dramatic demonstration of the vulnerability of 

IPM to resistance (or resistant biotypes)



Elements of the Success
--Whitefly Management in Arizona--

 Improved sampling and thresholds

 Emphasis on conserving natural 

enemies

– delay use of pyrethroids as much as 

possible

 2 IGRs: pyriproxyfen and 

buprofezin

– Use limited to once each per season



Arizona’s IGR-based 
resistance management strategy
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St. Louis – Bemisia tabaci, Q-biotype Symposium – April 3, 2006

Bemisia tabaci
(sweetpotato whitefly)

Q-type B-type

Esterase banding pattern to 

differentiate biotypes

Two important biotypes are B- and Q-types. The

most dominant biotype world-wide is B, whereas

Q is to a greater or lesser extent restricted to the 

Mediterranean basin (e.g. Almeria Spain).

Biotypes of Bemisia tabaci
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Whitefly IPM…
…depends on 3 basic keys
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Chemical “Bio-residual”
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Bioresidual

Overall killing power of an 

insect control technology, 

including the direct effects 

of the technology (i.e., 

chemical residual) and the 

associated natural 

biological mortality.

Ellsworth & Martinez-Carrillo, 2001
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AZ Cotton IPM Plan

• Whitefly sprays have been reduced by 71% to 

around 1 spray per season

– saved > $100 million in control costs and yield savings 

in its first 5 years.

• Multiple elements 

– sampling

– effective chemical use

– foundation of avoidance

Conclusions
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• Success has been based on:

– Research and extension team working together with 

Industry

– Research-based guidelines for sampling & thresholds,

– Access to effective, selective insecticides

• Long bio-residual activity

– A comprehensive educational outreach campaign

Conclusions



India

Recommendations:

• Selective insecticides • Neem/castor oils, soaps, etc.

• No excessive urea • NPK Split doses

• Monitor w/ stick traps • Vacuum suction traps

• Sowing before end of April • Desi cotton or WF- and CLCuV-

tolerant varieties / hybrids

• Robust policy for rigorous

screening of varieties/hybrids for 

insect and virus tolerance 

• Appropriate spray methods--

undersurface

• Weed control



Exceptional Technology 
Requires Exceptional Stewardship



20 Years of Sustainable Management 

of Cotton Pests in AZ

Dr. Peter Ellsworth, ISBGMO 2017



Exceptional Technology….

Requires Exceptional Stewardship

Thank you


