Adoption of proactive resistance management practices to control Bemisia tabaci in Arizona and California
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The goal of this project was to prepare pest
managers to proactively manage whitefly
resistance at the landscape level by providing

them:

(1) Basic education on 1%t principles of
resistance management: limiting the use of
chemistry, diversifying modes of action, and
partitioning chemistry through space and time
(supporting refuges) (Fig. 1); and

(2) Insecticide Use Maps as decision-support
tools for partitioning chemistry through space
and time regionally.

We evaluated changes in grower / pest manager

limit insecticide use to the lowest practical levels, (2) diversify
modes of action through time (i.e., rotation), and (3) partition

usage of chemistries through space or time (i.e., create refuges).

Insecticide Use Maps

Maps depicting usage levels in 2014 and 2015 of
the 6 whitefly modes of action at the section-
level were provided to pest managers for use in
making spray decisions (Fig. 2). Usage maps
organize previously unavailable landscape level
information and provide pest managers a tool
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insecticide use. Respondents with a higher influence on whitefly sprays tended to have more knowledge of prior insecticide

use.

Influence of Maps

. o an Naciciane
knowledge and intentions to adopt with future that allows them to make educated decisions Influence of Knowledge on Decisions Of UeCisions
s - about insecticide use while following the
work planned for measuring insecticide use incinl £ resist ¢
X . . rinci resistance management.
behaviors regionally to determine the success of P i c s of resistance manageme Legend i W 100% of the time
our project. i e | <0049 sprays fag acre || W 76-99% of the time
) 2 0.049 sprays / ag acre 51-75% of 3

. @ o of the time

Educating Stakeholders 20135 sprays g ace 26-50% of the time
U5 @ 20.367 sprays / ag acre )
& 21.000 sprays I ag acre 1-25% of the fime
Our education program (described above) - prave 19 0% of the time l ol
reached ~300 farmers & pest managers in — ) )
Arizona & California over 2 years and = ) B B I Definitely Likely Possibly Not
included ksh h 40 @ Figure 5. Survey participants quantified the degree to .
included workshops where pest managers which their knowledge about the previous year’s Figure 6. 60% of pest managers surveyed over 2 years
learned to access and interpret Insecticide — il insecticide use influenced spray decisions for indicated they would definitely (26%) or likely (34%) make
Use Maps. v % ] = w 4 L i whitefly. Almost half of respondents indicated that use of Insecticide Use Maps [a]. An even larger percentage
| this k ledge infl d their spray d more (75%) of respondents indicated that maps would definitely or
We measured changes in knowledge (Fig. 3), 5 5 - i . than 51% of the time, and 15% responded that all of likely influence their actual spray decisions [b].
J

intention to use maps (Fig. 4-6), and changes
in behavior (Fig. 7) using pre & post surveys
at meetings and online, a post-season
telephone survey of map users, and pesticide
use data to evaluate outcomes. There were
measureable gains in knowledge (Fig. 4).
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Figure 2. Insecticide Use Map showing 6 levels of use
(unshaded = no use) for one mode of action. Maps for 6
insecticide modes of action were available to pest managers as
a decision support tool for managing whitefly resistances.

their spray decisions were influenced by this
knowledge.
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and known local whitefly resistances.

Pest managers learned the
fundamentals of resistance
management and have self-reported
their intent to follow the 1+
principles by using their knowledge
of previous year’s insecticide
applications (i.e., the Insecticide Use
Maps we developed).
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Adoption can be measured using
pesticide usage records. These
records will show levels of adoption
through changes in usage patterns
over space and time (e.g., Fig. 7).

Importance

This project demonstrated that a
knowledge of spatial and temporal
insecticide use patterns can inform
whitefly spray decisions and enable pest
managers to proactively reduce specific
selection pressures and thereby
theoretically reduce the potential for
resistance development.

These principles are most effective for
preventing resistances when communities
are empowered with decision tools and an
understanding of resistance principles. Our
Insecticide Use Maps and trainings
provided pest managers the tools and skills
necessary to combat resistance.
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