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Red suntlower seed weevils

* Annual pest of SD and sunflowers

« Severe infestations can result in
50-80% of achenes being infested

— Larvae feed on developing seed

* Primarily managed using foliar
iInsecticides
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The problem?
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The problem?

* Field outbreaks 10-
1000x over threshold

* Reported pyrethroid
failures

 Need to document if
due to resistance
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2020 VS 2021 Summary

* Reduced susceptibility:

— Lambda-cyhalothrin: 2 of 12 (17%) vs 17 of 24
(71%) locations

— Esfenvalerate: 2 of 12 (17%) vs 11 of 24 (46%)
locations

— Zeta-cypermethrin: 7 of 12 (58%) vs 20 of 24 (83%)
locations

* ND sites showed no signs of reduced
susceptibility
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2021 VS 2022 Summary

* Reduced susceptibility:

— Lambda-cyhalothrin: 17 of 24 (71%) vs 29 of 30
(97%) locations

— Esfenvalerate: 11 of 24 (46%) vs 27 of 30 (90%)
locations

* ND sites showed no signs of reduced
susceptibility
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Dose Response Experimental Design

« 5 treatments with six doses per active ingredient:
— Acetone
— Asana XL (ug/vial): 2.65, 5.295, 10.59, 21:18, 42.365, 84.725
— Warrior Il (ug/vial): 1.67, 3.34, 6.675, 18.85, 26.705, 53.405
— Baythroid XL (ug/vial): 1.17, 2.34, 4.68, 8.36, 18.72, 37.44 (2023 only)
— Delta Gold (ug/vial): 0.94, 1.88, 3.76, 7562, 15.04, 30.09 (2023 only)
— 0.125x, 0.25x, 0.5x, AX, 2x, 4x highest labeled rate

« RSSW adults collected at the onset of flowering to R5.3

« 20 adults placed in vials 24 hr after collection
« Evaluated 24 hr after being placed into vials

 (Calculate LD50 and LD90 values
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Glass Vial Bioassay Method
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2021 Dose response results

2021 North Dakota Asana XL 0.11 0.9 21.18
Warrior | 0.07 0.6 13.35

Hughes Co. Asana XL 2.77 33 21.18

Warrior | 5.44 39 13.35

Hyde Co. Asana XL 5.94 37 21.18

Warrior Il 15 220 13.35

Sully Co. Asana XL 10.6 96 21.18

Warrior Il 10.5 144 13.35
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2022 Dose response results

2022 North Dakota Asana XL 0.11 0.9 21.18
Warrior | 0.07 0.6 13.35

Hughes Co. Asana XL 7.5 127 21.18

Warrior | 20 180 13.35

DLRF Asana XL 1.43 127 21.18

Warrior Il 2.71 68 13.35

WRRF Asana XL 0.66 4.1 21.18

Warrior Il 0.27 4.68 13.35
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Resistance Ratios

« LD30 test population/LD50 susceptible
population

 RR < 5: population is susceptible
* RR 5-10: population is moderately resistant

 RR > 10: population is highly resistant
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Resistance Ratios

2021 Hughes Co. Asana XL 26
Warrior 81
Hyde Co. Asana XL 56
Warrior I 229
Sully Co. Asana XL 99
Warrior |l 157
2022 WRRF Asana XL 6
Warrior Il 4
DLRF Asana XL 13
Warrior 40
Hughes Co. Asana XL 70
Warrior 293
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2022 Conclusions

* Reduced susceptibility:
— Lambda-cyhalothrin: 29 locations
— Esfenvalerate: 27 locations
— 1 SD location and all ND locations susceptible to both

 Resistance confirmed for Asana XL and Warrior Il

» Cross-resistance could be an issue for pyrethroids
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2023 Dose response results

2023 North Dakota Asana XL 1.97 2.34 |21.18
Warrior |l 1.24 1.47 |13.35

Baythroid XL | 0.86 1.03 |9.36

Delta Gold 0.7 0.83 |7.52
Hyde Co. 1 Asana XL 9.95 102 21.18
Warrior I 11 112 13.35

Baythroid XL | 0.248 116 9.36

Delta Gold 1.14 184 7.52
Hyde Co. 2 Asana XL 11 91 21.18
Warrior |l 14 63 13.35

Baythroid XL | 5.33 23.6 ]9.36

Delta Gold 0.02 0.31 |7.52
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2023 Dose response results

2023

Chemical  LD50 LD90
Potter Co. Asana XL 36 284 |21.18
Warrior Il 32 181 |13.35
Baythroid XL | 12 51 9.36
Delta Gold | 58 1708 | 7.52
Sully Co. Asana XL 40 1491 | 21.18
Warrior Il 37 156 |13.35
Baythroid XL | 11 43 9.36
Delta Gold | 60 1136 | 7.52
83-14 Junction Asana XL 1.4 |52 21.18
Warrior Il 26 204 |113.35
Baythroid XL | 2.59 | 24 9.36
Delta Gold | 8.1 183 |7.52
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2023 Dose response results

Chemical LD50

2023  Pennington Co. | Asana XL 23 106 21.18
Warrior Il 9.58 106 13.35

Baythroid XL | 0.94 15 9.36

Delta Gold | 166 44462 7.52
Haakon Co. Asana XL 12.4 44 21.18
Warrior I 20 116 13.35

Baythroid XL | 4.7 26 9.36

Delta Gold 25 291 7.52
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2023 Dose response results

2023  Hand Co. | Asana XL 23 106 21.18
Warrior I 9.58 106 13.35

Baythroid XL | 0.94 15 9.36

Delta Gold 166 44462 7.52
DLRF Asana XL 12.4 44 21.18
Warrior I 20 116 13.35

Baythroid XL | 4.7 26 9.36

Delta Gold 25 291 7.52
WRRF Asana XL 0.32 5.4 21.18
Warrior Il 0.04 3.41 13.35

Baythroid XL | 0.07 2.45 9.36

Delta Gold .007 2.79 7.52
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Resistance Ratios

2023 Hyde Co. 1 Asana XL 28
Warrior I 275
Baythroid XL 4
Delta Gold 163
Hyde Co. 2 Asana XL 31
Warrior I 350
Baythroid XL 76
Delta Gold 3
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Resistance Ratios

2023 Potter Co. Asana XL 103
Warrior 800
Baythroid XL 171
Delta Gold 8,286
Sully Co. Asana XL 114
Warrior 925
Baythroid XL 157
Delta Gold 8,571
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Resistance Ratios

2023 83-14 Junction Asana XL 4

Warrior 650
Baythroid XL 37
Delta Gold 1,157

Hand Co. Asana XL 66
Warrior |l 240
Baythroid XL 13
Delta Gold 23,714
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Resistance Ratios

2023 Pennington Co. | Asana XL 66
Warrior 240
Baythroid XL 13
Delta Gold 23,714

Haakon Co. Asana XL 35

Warrior 500
Baythroid XL 67
Delta Gold 3,571
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Resistance Ratios

2023 DLRF Asana XL 35
Warrior 500
Baythroid XL 67
Delta Gold 3,571

WRRF
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2023 Dose response summary

» Confirmed resistance to:
— Asana XL (8 of 10 locations)
— Warrior Il (9 of 10 locations)
— Baythroid XL (8 of 10 locations)
— Delta Gold (8 of 10 locations)

e |s it cross-resistance?

— Can we prove Baythroid XL and Delta Gold haven't
been used extensively?

Y SouTn DAKOTA STATE
=) UNIVERSITY EXTENSION www.extension.sdstate.edu © 2023 South Dakota Board of Regents



The continued problem

 Failures: 2017, 2018, 2019, 2020, 2021, 2022,
2023

» Reduced pyrethroid susceptibility observed in
2020, 2021

* Pyrethroid resistance confirmed in 2021, 2022,
2023

* Large RSW populations persist in SD
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Illegal applications?
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Illegal applications?

SPECIFIC USES — FIELD CROPS (continued)

Sunflower Maggot
Sunflower Moth
Sunflower Seed Weevil
Sunflower Stem Weeuvil

Application Rate Acres Last
treated | Application
per gal of (days to

Crop Insect Ib ai/facre | floz/acre | AsanmaXL | harvest)
Sunflower | Sunflower Beetle (except CA) 0.0075-0.03| 145-58 88 - 22 28

Banded Sunflower Moth 0.03 - 0.05 h.8-9.6 22-13

Beet Armyworm*

Cutworms

Grasshoppers

Heliothis (complex)

Leafhoppers

*Aids in control.

Do not apply more than 0.2 Ib ai/acre per season.

Grasshopper — For control of first and second instar grasshopper nymphal stages

a rate range of 3.9 to 5.8 fluid ounces of product per acre (0.02 - 0.03 Ib ai/A) can
be used. Correct timing of spray applications to the first and second instar nymph-
al stages and thorough coverage is critical to achieve optimum control. For grass-
hopper nymph stages larger than second instar, use Asana XL at use rates of 5.8
to 9.6 fluid ounces of product per acre (0.03 - 0.05 Ib ai/A).
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Rate

Crop Target Pests Ib ai/A fl oz/A
SUNFLOWER
Cutworm species 0.015-0.025 0.96 - 1.60
Sunflower Beetle
Banded Sunflower Moth 0.02-0.03 1.28-1.92

Fall Armyworm!
Grasshopper species
Head-Clipper Weevil (Adult)
Japanese Beetle (Adult)
Leafhopper species
Meadow Spittlebug

Painted Lady (Thistle) Caterpillar
Seed Weevil (Adult)
Spotted Cabbage Looper
Stem Weevil (Adult)

Stink Bug species

Sunflower Maggot (Adult)
Sunflower Moth
Woollybear Caterpillar

Beet Armyworm23 0.03 1.92
Spider Mite species?

Remarks

» Apply as required by scouting, usually at intervals of 5 or more days. Timing and frequency of applications should be based
upon insect populations reaching locally determined economic thresholds.

» Apply with ground or air equipment using sufficient water to obtain full coverage of sunflower heads and/or foliage. When

applying by air, apply in a minimum of 2 gal of water per acre.

Do not apply within 45 days of harvest.

Do not apply more than 0.12 |b ai (7.68 fl oz or 0.48 pt of product) per acre per season.

Do not apply more than 0.09 Ib ai (5.76 fl oz or 0.36 pt of product) per acre per season after bloom initiation.

* Do not apply as an ultra-low volume (ULV) spray.

TUse higher rates for large larvae.
2Suppression only
3See Resistance statement under General Directions for Use.
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2023 Malathion

» Malathion received an emergency crisis
exemption

* 1.6 pints/acre, maximum of 2 applications 5
days apart

* August 16-31, 2023

» Highly toxic to bees (6 PM-12 AM applications)
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So what for 20247

* None of the labeled products will work in every
county/field

— Pyrethroids shouldn’t be used in SD in 2024

— Exponent (synergist) increased mortality ~10-15%
compared to Asana XL alone in the lab

— Lab tests always show better efficacy than field

» Section 18 for chlorpyrifos?

* Planting date
— Planting date with insecticide
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In accordance with Federal law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, this institution is prohibited from discriminating on the
basis of race, color, national origin, sex, age, disability, and reprisal or retaliation for prior civil rights activity. (Not all prohibited bases apply to all programs.)

Program information may be made available in languages other than English. Persons with disabilities who require alternative means of communication for program
information (e.g., Braille, large print, audiotape, and American Sign Language) should contact the responsible State or local Agency that administers the program or
USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-8339.

To file a program discrimination complaint, a complainant should complete a Form AD-3027, USDA Program Discrimination Complaint Form, which can be obtained
online, at www.usda.gov/sites/default/files/documents/usda-program-discrimination-complaint-form.pdf, from any USDA office, by calling (866) 632-9992, or by writing a
letter addressed to USDA. The letter must contain the complainant’s name, address, telephone number, and a written description of the alleged discriminatory action in
sufficient detail to inform the Assistant Secretary for Civil Rights (ASCR) about the nature and date of an alleged civil rights violation. The completed AD-3027 form or
letter must be submitted to USDA by:

mail: fax: email: intake@usd

U.S. Department of Agriculture (833) 256-1665 or (202) 690-7442; Lol b S L

Office of the Assistant Secretary for Civil Rights T . .
1400 Independence Avenue, SW This institution is an equal opportunity provider.

Washington, D.C. 20250-9410; or

SDSU Extension is an equal opportunity provider and employer in accordance with the non-discrimination policies of South Dakota State University, the South Dakota Board of
Regents and the United States Department of Agriculture.

Learn more at extension.sdstate.edu.
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Conforme a la ley federal y las politicas y regulaciones de derechos civiles del Departamento de Agricultura de los Estados Unidos (USDA), esta institucién tiene prohibido discriminar
por motivos de raza, color, origen nacional, sexo, edad, discapacidad, venganza o represalia por actividades realizadas en el pasado relacionadas con los derechos civiles (no todos
los principios de prohibicién aplican a todos los programas).

La informacion del programa puede estar disponible en otros idiomas ademas del inglés. Las personas con discapacidades que requieran medios de comunicacion alternativos para
obtener informacién sobre el programa (por ejemplo, Braille, letra agrandada, grabacion de audio y lenguaje de sefias americano) deben comunicarse con la agencia estatal o local
responsable que administra el programa o con el TARGET Center del USDA al (202) 720-2600 (voz y TTY) o comunicarse con el USDA a través del Servicio Federal de Transmision
de Informacion al (800) 877-8339.

Para presentar una queja por discriminacién en el programa, el reclamante debe completar un formulario AD-3027, Formulario de queja por discriminacion del programa del USDA,
que se puede obtener en linea, en www.usda.gov/sites/default/files/documents/usda-program-discrimination-complaint-form.pdf, en cualquier oficina del USDA, llamando al (866) 632-
9992, o escribiendo una carta dirigida al USDA. La carta debe contener el nombre, la direccion y el numero de teléfono del reclamante, y una descripcion escrita de la supuesta accion
discriminatoria con suficiente detalle para informar al Subsecretario de Derechos Civiles (ASCR, por sus siglas en inglés) sobre la naturaleza y la fecha de la presunta violacion de los
derechos civiles. La carta o el formulario AD-3027 completado debe enviarse al USDA por medio de:

correo electrénico:
correo postal: fax:

U.S. Department of Agriculture (833) 256-1665 0” (202) 690-7442; brogram.intake@usda.gov.
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410; o’

Esta institucién ofrece igualdad de oportunidades.

SDSU Extension is an equal opportunity provider and employer in accordance with the non-discrimination policies of South Dakota State University, the South Dakota Board of Regents and
the United States Department of Agriculture.

Learn more at extension.sdstate.edu.
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