Integrated Pest Management of
Lygus in Alfalfa Seed Production

Ricardo Ramirez
Utah State University
Department of Biology

£ Usy

UtahStateUniversity
DEPARTMENT OF BIOLOGY EXTENSION




Integrated Pest Management (IPM)

* IPM is the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.

C IDENTIFICATION ’)
PROGRAM




Lygus bug identification
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* Belongs to the Mirid family of true bugs.

 Lygus bugs are small (5 mm; 0.18 inch) with piercing-sucking mouthparts.
Variation of green to brown color.

* Wings folded over the abdomen with a distinct scutellum (triangle area) with
heart shape behind the head.



Lygus bug identification
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Alfalfa plant bug
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 Be aware of look-alikes.

* Aphids are very small, soft bodied, with piercing-sucking mouthparts. Look
similar to early stage Lygus. Lygus move quickly compared to aphids.

* Alfalfa plant bugs are also Mirids. Thinner and twice the size of Lygus (3/8
inch). Legs have speckled black spots.



Lygus bug biology

Adult Lygus

* Overwinter as adults. Movement to overwintering sites in the fall.
e Sites include plants crowns, litter, debris, field margins, natural areas.
* Become active and mate in spring.



Lygus bug biology
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* Eggs deposited in plant tissue. Hatch within 1-4 wks
 Nymphs have 5 instars (immature stages) developing in 1-2 months.
* Have 3-4 overlapping generations per year (SW Idaho).



Lygus bug feeding

* Piercing-sucking mouthparts
* Prefer reproductive plant parts (buds, flowers, seeds)
* Reproductive stage alfalfa vs nearly any other plant

ALFALFA WINS



Lygus bug feeding

* Very broad host range

* Ornamental perennials (penstemon and lupine)
* Weeds (Russian thistle, kochia, mustards)



Lygus bug damage

* Results in Physical Damage from probing.
* Inject salivary enzymes into plant tissue.

e Results in Chemical Damage.
* Deformed growth
* Death of plant tissue



e Cause blasting (drying) of flower buds.

* Leads to flower, seed pod shedding.
* A component of reduced seed numbers.



Lygus bug damage

* Most damage results from feeding on immature seeds in developing pods.
e Upwards of 70% of damage caused by late instars (4-5) and adults.

* Damage occurs with the green seed since they can’t penetrate hard seed.
* Left unmanaged, losses can reach 50% to nearly 100%.



Integrated Pest Management (IPM)

* IPM is the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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Lygus prevention

* Management of weeds
 Management of overwintering sites




Integrated Pest Management (IPM)

* IPM is the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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Lygus bug management

* Monitoring
* Sweep sampling

Prior to bloom and >4 Lygus Active management
pollinator release

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

and maturing




Lygus bug management
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Integrated Pest Management (IPM)

* IPM is the use of multiple pest management strategies and the
judicious use of pesticides to prevent, reduce, or eliminate pests.
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Lygus bug management

* Chemical control

* PRE-Bloom: Organophosphates and Pyrethroids

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-phenaxyphenyl)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 Ib lambda-cyhalothrin per gallon
Contains petroleumn distillate.

ACTIVE INGREDIENT:

INERT INGREDIENTS:
TOTAL
1 gailan contains 4 pounds of dimathoute

KEEP OUT OF REACH OF CHILDREN
WARNING/AVISO

S1Ustd no
Supliqua A L
nc somec

Seo Insida of beoklet for compiaty Procauticnary Statamants

and Diections: For Use.

EPA Reg. No. 66330-223
AD 090106-A
101749

Product of Denmark;

Formulated in the United States with U.S. and Hoiinestarass Inniof

imported ingredients.

EPA Est. No, 51066-GA-001

Dimethoate 4E

SYSTEMIC INSECTICIDE ORGANOPHOSPHATE

FIRST AID

100,

CLOTHING:
Imeneciataly wih pior
on %0

This product Is an organophosphorus ester hat inhibits
cholnestorase.
NOTE TO PHYSICIA

s product may cause
ANGTS 8 S0P,

Net Contents: 2.5 Gallons

Manufactun

Arysta LifeScience North Amesic:



Lygus bug management

* Chemical control
* Reduced efficacy because of Lygus resistance issues

Pesticide Resistance may be defined as ‘a genetically based (heritable)
decrease in susceptibility to a pesticide in a population’.
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Lygus bug management

* Chemical control
* Reduced efficacy because of Lygus resistance issues
* Need for chemical rotations

RESTRICTED USE PESTICIDE Loeran* 750 WG

DUE TO TOXICITY TO FISH AND AQUATIC ORGANISMS |nsect|0| 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-
dimethylcyclopropanecarboxylate

Other ingredients:

Total:

Warrior Insecticide with Zeon Technology contains 1 1b. 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)

Group 1: Acetylcholinesterase inhibitors
1A Carbamates
1B Organophosphates

Group 2: GABA-gated chloride channel agonists
2A Cyclodiene Organochlorines
2B Phenylpyrazoles (Fiproles)

Group 3: Sodium channel modulators
3A Pyrethroids/Pyrethrins
3B DDT, Methoxychlor

3A Pyrethroids
Pyrethrins

Group 4: Nicotinic acetylcholine receptor agonists
4A Neonicotinoids

4B Nicotine

4C Sulfoxaflor




Lygus bug management

* Bloom period

* Options more critical because of insecticide toxicity to pollinators and
beneficials.




Lygus bug management: Trial 1

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

* Bloom period

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 0z
Dr. Jim Barbour Transform 1.5 0z
Univ. of Idaho-Parma 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

* Treatments reduced small and large Lygus nymphs.

* Transform-BeLeaf-Rimon provided best suppression

e BeLeaf-Transform-Warrior rotation least suppression

* No major impact on Lygus predators from any rotation treatment



Lygus bug management: Trial 2

Idaho lygus pesticide trial
Pesticide treatments

Pesticide No. Rate Class/IRAC | Manufact
Applications | (oz/acre) group urer




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

a 80 40 I

8 /Ié

2 60 s 30 4 b

o 2 bo "

() o i -

Q40 20 i cd 4

2 | d

< 10 d d i g
>

P

N S L O U
N) & QL
O O B B D DD AP
? KT A4Y 4¥ AP gY@ KD 4
Days after Treatment & & N il

P D $'z>‘ &
& Trans1.50 oz x1 " BIf 2.80 oz x1
~®=Trans1.50 oz x2 ~* BIf 2.80 oz x2 —=uTe
"% Trans2.25 oz x1 “* War1.920zx1 ~*GF 2.750z x2

~*=Trans 2.250z x2 ~_ War 1.92 oz x2




Trial Highlights

* Treatments reduced small and large Lygus nymphs.
* 2 applications better than 1 for both low and high rates.

* Transform (2 applications) provided equal or better suppression than
2 applications of BelLeaf or Warrior.



Trial Highlights: Beneficials

* Transform (1 application) did not reduce predator numbers.

* BelLeaf treatments (1 or 2 applications) did not reduce predator
numbers.

* Two applications of all other insecticides reduced predator numbers.

* Transform at 2.25 oz/acre likely could be applied late evenings, or
early mornings without a significat hazard to adult ALCB.
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%_‘Dow AgroSciences

Availability of management

* Transform approved in 2013.
* Sulfoxamine insecticide (IRAC group 4C)

rrrrrrrrrrrrrrrrrrrrr Sciences LLC

e Acts on nicotinic acetylcholine receptors

e Systemically active

* Good activity on sap feeding insects

e Lower activity on most predators and pollinators.



%_\Dow AgroSciences

Availability of management

* Transform approved in 2013.
* Transform revoked in 2015.

rrrrrrrrrrrrrrrrrrrrr Sciences LLC

* Transform emergency use approval denied in 2016 because No data
showing that:
* Lygus pressure has increased.
* Available products are not effective.

* Economic losses on alfalfa seed yield increased dramatically as a result of
Lygus pressure.




Lygus management research

 USDA-NIFA-Alfalfa Forage and Research Program Grant

* Developing an attractant for Lygus derived from host plant volatile
compounds.

Zain Syed Johanna Brunet Ricardo Ramirez
Univ. of Kentucky USDA-ARS/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




Lygus host plants

Queen Anne’s lace (wild carrot)




What plant smells are out there?

Chenopodivem alby

Medicago sativa

"200

rapalus paucifior

QO

Z~2-Hexenyl Acetate
Eucalyptol
Bera Ocimene

Z~
E-Beta Ocimene
Caryophyllene

®m 3-Hexen-1-ol o
m Alpha Pinene -
B Sabinenc -
® 3-Carene Lt
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ldentifying the attractant (=bait)

Signals — Reception

What they smell? b “S— How they smell?

Plant Chemistry Ultrastructural Studies of the olfactory organs
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Aphids in alfalfa

W. Hodgson
Extension Entomclegy Specialist

‘What You Should Know

= Aphids are soft-podied insects that remove piant sap.
from stems and leaves.

« Heavy infestafions can reduce plant viger, and cause.
leaves fowit, curl or become moffied.

Plant Damage

Aphids have piercing sucking mouthparts and remove
Phioem or planf sap juices with a fexibie styiet [Fig. 1).
Wingless aphids are not very mobile insects, and fend fo.
stay on one piant. As a result, some plants can become
heavily infested as fhe colony grows over fime. Winged
‘aprics locate pofential hosts by using visual cues, and

2 1o

vector disea:
faacing, andt e planh o daceaate i producivy,

be plant fissue
feed. As ophids pierce piant fissue, the styiets pick Up
small virus parficles. Aphids can then vector, o fransmit,

. cutivars ana nep
reduce e negative effecs of apnias in afalia.

Aphididae. Aphids

plant ai

Persistenny Transmitted viuses are incorporated info
e saiivary gianas and ean be passed on for e fite of
me apnia. Hor-perient dseases, somerimes caled

5 phick belong in the order Hemiptera and famiy

and forags crops, with of least si kinds in Utah

aimy  are oniy pasied on 1o e next
piant whie proting. Aflata pia wim a arge coeny of

alfatfa [Table 1) other
insects in alfalfa with a hand lens. In genera, aphids are

1/16.1/4"in length. Aduits have a pair of long antennoe,
@ pair of cornicies [that resembie failpipes] fowards the
end of the abdomen and a couda at fhe fip of the
atdomen [Fg.1)-The arennoe id i ing siate

iost plonfs and fhe comicies release alarm phermones
e colony of predators.

pierting <

infected piants wit die or pecome severwv stuntea.
Apnics mat vector disease become economicary
important in agricuture ana norficuure because mey
‘can significanny reduce quaiity and yieia,

j i

conices

\

 (fight] of @ general aphid body. showing characteristic features !
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Lygus bug in alfalfa seed

Extersion Entomelogy Specialst

What You Should Know

« Lygus bug s the primary pest of aifafa grown for seea
in Utan. When in high numbers, lygus bug can prevent
seed production or severely reduce yield potential

= gany make

« Lygus bug management often overiaps with flower
polination, and 5o products shovid be carefully applied
1o avoia bee kit

Ygus bug. Lygus lineolaris, is a rue plant bug in the
family Miridae (Fig. 1). Sometimes fhis insect is aiso
cosac e lons . [y Duﬂ s native

United Sates and Canada. Westem tomaned piont

Dug, L nerperus, i ciosely reiated 10 the lygus bug

ana nas overapping distributions in the westem United

States. Lygus bug has @ wide nost range of more fhan

350 piants ana is considered damaging wherever it

oceurs. In genera, lygus bug prefers crops, vegetabies,
rops. In Utan, lygus <

the main pest of affalfa seea procuction. Heavy feeding

on all tne growing points (e.g.. buds, flowers, pods) can

severaly reduce seed yiex potential

Fig. 1. Adult lygus bug o tamished plant bug.

Box Eider Ceunvy Extension

Fig. 2. Lygus bug nymph.*

Description and Life Cycle

There are 23 generations of Iygus bug in Utah. As with
Gt rue Dugs, IYgus bug NYMPNS NG GaUTs Nave pierc-
ing SuCKing MOUINPGITs. AdUTts seek snetter in the fall fo
‘overwinter and become active again in eary spring.

E9g: Lygus bug eggs are writisn, signtly curved, and
‘about 1.7 mm long and 0.5 mm wide. Eggs are
inividualy inserted info piant tissue or at e base of
leaf biades. Tne fop of the egg s flattened and is
‘where the hatching nympn escapes. Eggs incubate
for 614 days depending on temperature.

Nymph: Lygus bugs go mrougn five instars before
i . Your s

ng
rea antennae, and can be misidentified as aphids
Fig. 2). As the nympns mature, they devesop four
wing Pacs and five biack spots on tne orax ana
abdomen. Totai Gevelopment fime for all five instars
ranges from 1530 days.

Adurr Fully Geveloped aaults reach 4-6 mm i length,
nave dark, siender antennce and obvious eyes
[Fig. 1). Body coloration is variable, butin generatis
e green or yelow wih brown of Diack manings
on the legs, wings and head. Overwintering aduits
are darker nan spring aduts. AUl readly move:
from piants ¥ disturped.

poge
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