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Integrated Pest Management (IPM)

AIPMis the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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ABelongs to theMirid family of true bugs.

ALygusbugsare small (5 mm; 0.18 inch) withercingsucking mouthparts
Variation of green to brown color.

AWings folded over the abdomen withdastinct scutellum (triangle area) witl
heart shapebehind the head.




Lygusoug identification
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ABe aware of loolalikes.

AAphidsare very small, soft bodied, with piercisgcking mouthparts. Look
similar to early stagéygus Lygusnove quickly compared to aphids.

AAlfalfa plant bugsare alsoMirids. Thinner and twice the size bjjgus3/8
Inch). Legs have speckled black spots.



Lygusoug biology

AOverwinter as adults. Movement to overwintering sites in the fall.
ASites include plants crowns, litter, debris, field margins, natural areas.
ABecome active and mate in spring.



i 7 s+ Photos by Surendra Dara, UCCE andl Rddne Coop

AEgggieposited in plant tissue. Hatch withirdlwks
ANymphshave 5 instars (immature stages) developing-& honths.
AHave 34 overlapping generations per year (SW Idaho).




Lygusbug feeding

APiercingsucking mouthparts
APrefer reproductive plant parts (buds, flowers, seeds)
AReproductive stage alfalfa vs nearly any other plant

ALFALFA WINS



Lygusug feeding
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AVery broad host range 7

AOrnamental perennialgpénstemonand lupine)
AWeeds (Russian thistlkpchig mustards)




Lygusbug damage

AResults irPhysical Damagfom probing.
Alnject salivary enzymes into plant tissue.

AResults irChemical Damage
ADeformed growth
ADeath of plant tissue



Lygusbug damage

ACause blasting (drying) of flower buds.
ALeads to flower, seed pod shedding.
AA component of reduced seed numbers.



Lygudug damage
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AMost damage results from feeding on immature seeds in developing p«
AUpwards of 70% of damage caused by late instafs éhd adults.

A5 YIS 200dzNBE ¢9A0K GKS 3IANBSY as
ALeft unmanaged, losses can reach 50% to nearly 100%.



Integrated Pest Management (IPM)

AIPMis the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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Lygugorevention

AManagement of weeds
AManagement of overwintering sites




Integrated Pest Management (IPM)

AIPMis the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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Lygudug management

AMonitoring
A Sweep sampling

Plantstage #LygugSweep |

Prior to bloomand  >4Lygus Active management
pollinator release

During bloom to 8-10 Lygus Active management
seed set
Alfalfaseed set 10-15Lygus Active management

and maturing




Lygudug management

AMonitoring

ASweep sampling

Plantstage

Prior to bloomand
pollinator release

During bloom to
seed set

Alfalfaseed set
and maturing
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Integrated Pest Management (IPM)

AIPMis the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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Lygudug management

AChemical control
APREBloom: Organophosphates afyrethroids

POISON

KEEP OUT OF REACH OF CHILDREN
READ SAFETY DIRECTIONS BEFORE OPENING OR USING

% Dow AgroSciences

Lorshan* 750 WG

Insecticide

ACTIVE CONSTITUENT: 750 g/kg CHLORPYRIFDS (an anticholinesterase compound)

GROUP INSECTICIDE

For control of certain insect pests in FRUIT and OTHER SITUATIONS as specified in the Directions
For Use Table.

WATER SOLUBLE PACKAGING. KEEP DRY.

Dow AgroSciences Australia Limited /BN, 24 003 771 659
20 Redbarough Road FRENCHS FOREST NSW 2086

WA SOWaIOSCiEnCes. com au

CUSTOMER SERVICE TOLL FREE 1-800 700 096,

= Trademark of Dow AgraSciences

@ Dow AgroSciences

RESTRICTED USE PESTICIDE

DUE TO TOXICITY TO FISH AND AQUATIC ORGANISMS
FOR RETAIL SALE TO AND USE ONLY BY CERTIFIED APPLICATORS,
OR PERSONS UNDER THEIR DIRECT SUPERVISION, AND ONLY FOR
THOSE USES COVERED BY THE CERTIFIED APPLICATOR'S CERTIFICATION.

3

W warri

with Zeon Technology

Insecticide
Active Ingredient:
Lambda-cyhalothrin!
[1a(5*),3a(Z)]{}-cyano-(3-phenoxyphenyl)methyl-
3{2-chloro-3,3,3-trifluoro- 1-propenyl)-2,2-
dimethylcyclopropanecarbaxylate .. ........................... 11.4%
Other Ingredients: 88.6%
Total: 100.0%

Warrior Insacticide with Zeon Technology contains 1 1b. of active ingredient
per gal and is a capsule suspension.

1synthatic pyrethroid

KEEP OUT OF REACH OF CHILDREN.

WARNING/AVISO

Si usted no entiende la etiqueta, busque a alguien para que se la expligue a
usted en detalle. (If you do not understand the label, find someone
to explain it to you in detail )

See additional precautionary statements and
directions for use in booklet.
EPA Reg. No. 100-1112

Product of the United Kingdom
Formulated in USA

SCP 1112A-L3) 1109
310383

syngentao

_Specimen Label

RESTRICTED USE PESTICIDE

For retail sale to and use only by Certified Applicators or persons under
their direct supervision and only for those uses covered by the Certified
Applicator's certification.

%MDOW AgroSciences

Insecticide

#Trademark of Dow AgroSciences

For control of listed insects infesting listed field, fruit,
nut, and vegetable crops.

Active Ingredients:
chlorpyrifos: O,O-diethyl-O-
(3.5.6-trichloro-2-pyridinyl)
phosp horothioate ...
Lambda-cyhalothrin: [1af
cyano-(3-phenaxyp henyl)methyl-3-
(2-chloro-3,3,3-trifluoro-1-propenyl)-2
2-dimethylcyclopropanecarboxylate.
Other Ingredients.
Total .

.28.12%

EPA Reg. No. 62719-615

Contains 2.503 |b chlorpyrifos and 0.129 b lembda-cyhalothrin per gallorg
Contains petroleum distillate.

ACTIVE INGREDIENT:
OFnothoato (0.

carbamoyimetny
INERT INGREDIENTS: 565
TOTAL 100.0%
1 gailan contains 4 pounds of dimathoute

KEEP OUT OF REACH OF CHILDREN
WARNING/AVISO

Sl Usted no
Supliqua A L
nc somec

Seo Insida of beoklet for compiata P tatoments
and Diections: For Use.

EPA Reg. No. 66330-223  EPA Est. No. 51086-GA-001
AD 090106-A

101749

Product of Denmark

Formulated in the United States with U.S. and
Iimparted ingredients.

Net Contents: 2.5 Gallons

Dimethoate 4E

SYSTEMIC INSECTICIDE ORGANOPHOSPHATE

FIRST AID

FOR CHEMICA
or accidert. cal CHEMTREC 1800424

This product Is an organophosphorus ester hat innibits.

s product may cause

holinesterass INNDILON. ANDGOTS & BOpRING




Lygudug management

AChemical control
AReduced efficacy becauselgfgugesistance issues
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Driving Pesticide Resistance

First Generation

Resistant

/ﬁ\ Susceptible



Driving Pesticide Resistance

Later Generations

Resistant

/ﬁ\ Susceptible



Lygudug management

AChemical control
AReduced efficacy becauselgfgugesistance issues
ANeed for chemical rotations

RESTRICTED USE PESTICIDE Loeran* 750 WG

DUE TO TOXICITY TO FISH AND AQUATIC ORGANISMS | nsectici de
FOR RETAIL SALE TO AND USE ONLY BY CERTIFIED APPLICATORS,
OR PERSONS UNDER THEIR DIRECT SUPERVISION, AND ONLY FOR ACTIVE CONSTITUENT: 750 g/kg CHLORPYRIFOS (an anticholinesterase compound)

THOSE USES COVERED BY THE CERTIFIED APPLICATOR'S CERTIFICATION.

| Grour H INSECTICIDE ﬁ GROUP i I :l |NSECT|C|DE
w a r r I o r :: mmcemin insect pests in FAUIT and OTHER SITUATIONS as specified in the Directions

w Ith ZEon TEC h n (:)I('_'.iggqt3 WATER SOLUBLE PACKAGING. KEEP DRY.
Insecticide

Active Ingredient:

Lambda-cyhalothrin!

[1ee(5*),3ee{ ) 2)-cyano-(3-phenoxyphenylimethyl-
3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-
dimethylcyclopropanecarborylate ... ... oo ool 11.4%

Other ingredients: 88.6%
Total: 100.0%

Warrior Insecticide with Zeon Technology contains 1 ib. of active ingredient
per gal. and is 2 capsule suspension.

Tsynthetic pyrethroid




Group 1: Acetylcholinesterase (AChE) inhibitors oy s mpnesnstive o s grougs e showr)

Mode of Action Classification

Group 13: Inhibitors of chitin biosynthesis, type 0

Insecticide Resistance Action Committee

The Key to Resistance Management

Meore information on IRAC and the Mode of Action Classi ion is available from:
www.irac-online.org or enquiries@irac-online.org

Group 8: Miscellaneous non-specific (multi-site) inhibitors

Group 9: Selective homopteran
feeding blockers

Group 11: Microbial disruptors
of insect midgut

Gi 19: Och ine itochandrial complex 1l electron
nreraleptct ag;:'l:'filsnt:ng transport inhibitors

Group 22: Voltage-dependent
sodium channel blockers

‘Group 3: Nicotinic acetylcholine
receptor (nAChR) allosteric modulators

Group 13: Uncouplers of oxidafive phos- Group 14: Nicotini lchaline
phorylation via disruption of proton gradient

=

receptor (nAChR) channel blockers

v




Group 1: Acetylcholinesterase (AChE) inhibitors (only major representatives of the groups are shown)

o,
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o E foai-c!
scH,
Methiocarb

Group 1: Acetylcholinesterase inhibitors
1A Carbamates
1B Organophosphates

Gy
CHOHCH,

Group 2: GABAyated chloride channel agonists
2A CyclodieneOrganochlorines
2B Phenylpyrazolef~iproles

Group 3: Sodium channel modulators
3APyrethroid¢Pyrethrins
3B DDTMethoxychlor

3A Pyrethroids 3B DDT,
Pyrethrins Methoxychlor

Group 4: Nicotinic acetylcholine receptor agonists
4A Neonicotinoids

4B Nicotine

4CSulfoxaflor




Lygubug management

ABloom period

AOptions more critical because of insecticide toxicity to pollinators and
beneficials




Lygubug management: Trial 1

Idaho pesticide efficacy trials
Trial 1. Insecticide rotations for bloom period lygus control

ABloom period
e N e Y N 2

Transform | sulfoxaflor 4C, neonicotinoid 1.5 oz
Beleaf flonicamid 9C, feeding blocker 2.8 0z
novaluron 15, Chiton synthesis inhib. | 12 oz
2 Beleaf 2.8 oz
Transform 1.5 oz
12 oz
: 3 Beleaf 2.8 oz
Dr. Jim Barbour Transform 1.5 oz
Univ. of IdaheParma lambda cyhalothrin 1.9 oz
4 Beleaf 2.8 0z
Assail acetomiprid 4A, neonicotinoid 2.3 0z
Transform 1.5 oz
5 uTC n/a n/a n/a

Applications at 2 week intervals



Bloom-Period Insecticide Trial 1

Mean number of Lygus adults per sample on each sample day

and over all sample days on treated and untreated plots
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Bloom-Period Insecticide Trial 1
Mean number of small Lygus nymphs per sweep on each
sample day and over all sample days on treated and
untreated plots
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Bloom-Period Insecticide Trial 1

Mean number of large Lygus nymphs per sweep on each
sample day and over all sample days on treated and
untreated plots
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Trial Highlights

ATreatments reduced small and largggusnymphs.

ATransformBeLeafRimonp
ABeleafTransformWarrior
ANo major impact or.ygus

rovided best suppression
rotation least suppression
oredators from any rotation treatment




Lygudbug management: Trial 2

Idaho lygus pesticide trial
Pesticide treatments

Pesticide Rate Class/IRAC | Manufact
Appllcatlons (oz/acre) group urer

Transform WG 1.50 Sulfoxamlnel
1 2.25
2 1.50
2 2.25

Warrior 1.92 Pyre;grmd/ Syngenta

2




ldaho efficacy trial results

Mean number of small Lygus nymphs on each sample day and
and over all days on treated and untreated plots
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Idaho efficacy trial results

Mean number of large Lygus nymphs on each sample day and
over all days on treated and untreated plots
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Trial Highlights

ATreatments reduced small and largggusnymphs.
A2 applications better than 1 for both low and high rates.

ATransform (2 applications) provided equal or better suppression than
2 applications oBelLeabr Warrior.




Trial Highlight€Beneficials

ATransform (1 application) did not reduce predator numbers.

ABelLeafreatments (1 or 2 applications) did not reduce predator
numbers.

ATwo applications of all other insecticides reduced predator numbers.

ATransform at 2.2%z/acre likely could be applied late evenings, or
early mornings without a significant hazard to adult ALCB.

rd -




%\Dow AgroSciences

Avallability of management

ATransform approved in 2013.
ASulfoxaminensecticide (IRAC group 4C)
AActs on nicotinic acetylcholine receptors

ASystemically active

AGood activity on sap feeding insects

ALower activity on most predators and pollinators.




%\Dow AgroSciences

Avallability of management

ATransform approved in 2013.
ATransform revoked in 2015.

ATransform emergency use approval denied in 2016 because No data
showing that:

ALyguspressure has increased.

A Available products are not effective.

AEconomic losses on alfalfa seed yield increased dramatically as a result of
Lyguspressure.




Lyguamanagement research

AUSDANIFAAIfalfa Forage and Research Program Grant

ADeveloping an attractant fdrygusderived from host plant volatile
compounds.

Zain Syed Johanna Brunet Ricardo Ramirez
Univ. of Kentucky USDAARS/Univ. of Wisconsin  Utah State Univ.



Chemical ecology of the bug

Conspecific odors
Sex pheromones

Mate

Adult
host

Odors from
Alfalfa cultivars
Wild alfalfa
Wild hosts

Odors from
Alfalfa cultivars
Wild alfalfa
Wild hosts

Egg lay




