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Managing alfalta weevils: resistance




How does insecticide
resistance develop?
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Insecticide resistance

























Insecticide Resistance Action Committee
created mode of action groupings
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PYRETHROIDS, PYRETHRINS

DOT, METHOXYCHLOR

NICOTINIC ACETYLCHOLINE RECEPTOR (NACHR) COMPETITIVE MODULATORS
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Cross resistance
SULFOXIMINES

BUTENOLIDES
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Loss of Als puts pressure on remaining
ones and any possible new ones







Insecticide resistance in weevils in CA
and across the Western US




Nothing new: see 1960’s Utah
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cash by the bushel for Orland Manternach!

Resistance of the Alfalfa Weevil to Heptachlor! : _- HEPTACHLOR

V. E. Aveese and C. C, Buckexsrary ‘ Vige soil insecticide

Entomology Rescarch Division, Agr. Res, Serv,, : : *A,/y"*lncreases corn yield
USDA., Beltsville, Md. iR > 5 35 bushels

_ " per acre!
Reports (USDA 1062, 1963; Bissell and Harding 1963,

SOIL INSECT CONTROL

or

th other operations.
BUSMELS BETTER — lhpl o i mn P prote N per
pound. It's easi o ! nt odor. For
further inforn

VELSICOL CHEMICAL CORPORATION
3:|o Ea: Chicago i, 1

"ask for

EPTACHLQR

SOIL INSECTICIDE

SEED TREATERS . .. for extra protection during germination
Just mix HEPYACHLOR with seed in planter box!
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Resistance can

INDOXACARB

disrupt weevil S Pt

MODE-OF-ACTION GROUP NUMBER!: 22A

Mad nagement . LAMBDA-CYHALOTHRIN*

(Warrior 11 with Zeon) 1.28-1.92 fl oz
MODE-OF-ACTION GROUP NUMBER!

BETA-CYFLUTHRIN*
(Baythroid XL) 1.6-2.8 fl oz
MODE-OF-ACTION GROUP NUMBER!

MALATHION
(Malathion 8-E)
MODE-OF-ACTION GROUP NUMBER!;

SPINOSAD
(Entrust SC)z 2-4 fl oz
MODE-OF-ACTION GROUP NUMBER!: 5




Unfortunately, few new insecticides
in the pipeline for alfalfa [weevil]




In California, insecticide resistance in
weevils is clearly an issue and may be
growing worse
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ALFALFA & FORAGE NEWS

News and information from UC Cooperative Extension about alfalfa and forage production.
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Alfalfa Weevil Resistance to Pyrethroid Insecticides

found in Intermountain Alfalfa Fields

Author: Steve Orloff
Author: Larry Godfrey
Author: Kevin Goding
Author: Laurie Askew
Author: Daniel H Putnam

Published on: May 12, 2016

"May you live in interesting times..."

-Reported to be a Chinese curse







Insecticide rate

Recommended
(1) 2x

Field % Mortality

Conventional field 1 5%

Conventional field 2 10%

Conventional field 3 3%

Conventional field 4 15%

Conventional average 8%
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Palo Verde Valley




History of greater pyrethroid use 2
noorer control with pyrethroids
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Scott Valley: 2018
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“We’ve had to learn to live with higher levels”




Do not appear to be substantial issues
with resistance for other alfalfa pests,
thus far

UC Statewide IPM Project ) b
© 2000 Regents, University of Califorfis®

UC Statewide IPM Project
® 2001 Reqgents, University o

C Statewi ject
© 2000 Regents, University of California



How can we reduce the likelihood that
insecticide resistance will develop?

IPM

* Without insecticides,
no selection pressure

e Alternative tactics



Good basic agronomic practices + cultural
practices targeting key pests




Good basic agronomic practices +
cultural methods

e Goal: Vigorous crop
* Good variety
* Proper irrigation
* Good nutrient management
* Proper cutting schedule
* Good weed management
* Avoid herbicide injury

 Cultural controls
e Early cutting (?)
* Delayed cutting/regrowth (?)
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With insecticides, follow the
orinciples of IPM

* Monitor pests
e Use action thresholds ___

ONLY NECESSARY APPLICATIONS

* Follow best practices for applications
* Follow label recommendations for rates
* Monitoring to detect issues + communication




How to best use insecticides with
different MoAs to manage resistance?
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What about mixtures of MoAs?

* Generally not recommended “
* Rely on “redundant killing”
* In practice, risk of selecting for resistance

to BOTH

* Issues with dispersing pests where single
insecticides and mixtures are used across
landscape

* OK for: treatments following thresholds
AND IF each insecticide has activity against
only one pest



Rotating MoAs is most favored

e Rotate between insecticides with
different group #s

* Try to target different generations
of the pest with materials with
different group #s




* Very limited options

* Pyrethroid > pyrethroid >
pyrethroid > pyrethroid >
pyrethroid = BAD ' Genaraso

MODE-OF-ACTION GROUP NUMBER!: 22A

o Rotate between groups . LAMBDA-CYHALOTHRIN*

(Warrior II with Zeon) 1.28-1.92 fl oz

MODE-OF-ACTION GROUP NUMBER!: 3A

* Ideally, follow a plan at the . BETA-CYFLUTHRIN®

(Baythroid XL) 1.6-2.8 fl oz

farm/landscape |eve| (dISpersa|) MODE-OF-ACTION GROUP NUMBER!: 3A

 Same material in adjacent fields,
different materials across the .
Ia ndscape (Malathion 8-E) 1-1.25 pt

MODE-OF-ACTION GROUP NUMBER!: 1B

. SPINOSAD
(Entrust SC)2 2-4 fl oz
MODE-OF-ACTION GROUP NUMBER!: 5




Conclusions

» Keep tools in the toolbox

Start with good agronomic
practices

Follow basics of IPM

Rotate MoAs, pay
attention to group #s

We CAN delay resistance
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New Project! !-—%DA

RAW (Resistant Alfalfa Weevils)
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