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— Medical Geographer / Disease Ecologist
— Mosquito Killer (CA)
— PHP Program Manager
— Self-taught lawyer, lobbying, marketer

* You
— Entomologists

* Us
— Team
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: A federal | state collaboration (est. 1963)

* Publicly funded (USDA, land-grant
universities, etc.)

 HQ In Rutgers U.
« 125 FTE’s; $20+ million/yr.

» Goal: Support pest management product
registration in small markets
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U IR-4 Mission Statement

To faC|I|tate regulatory approval of
sustainable pest management
technology for specialty crops and
specialty uses to promote public
wellbeing.
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Zika Virus —the Game-Changer

WHAT GUILLAIN-BARRE SYNDROME
DOES TO A NERVE

NORMAL NERVE DAMAGED MYELIN

Baby with Microcephaly
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[ Travel-associated cases reported
B Locally acquired cases reported
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Alaska Hawaii ‘ Puerto Rico klands American 5amoa
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Vulnerable

IKA
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Aedes aegypti distribution
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B testonc data (Mortan and Tieker 1585)
Recent information (Esen and Moore 2013

*This map was developed using currently available nformation. Aedes aegypll mosquito populations
(a known vector of chikungunya) may be detected in areas not shaded on this map, and may not be
conssstently found in all shaded areas. The shaded areas are NOT locatons of chikungunya transmission.
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Haone dama (Moran ana Tinker 1565)

“This map was developed using currently available information. Aedes albopictus mosquito populations
(a known vector of chikungunya) may be detected in areas not shaded on this map, and may not be
consistently found in all shaded areas. The shaded areas are NOT locations of chikungunya transmission
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Hate 9 B. Distribution of Aedes cegypti—USA: AL, AR, DC, FL, GA, IL, IN, KS, KY, LA, MS, MO, NC, OK, 5C, TN, TX, VA
146), MD (716), NY (48}, NJ {232), AZ {490), OH (Berry & Parsons, pers. comm. 1978); Mop modified after Morlond &
linker {500); Tax. 42, 431.

Aedes aegypti distribution before Ae. albopictus



TProtecting from

Zika Virus Disease

Today 2+ Years 5+ Years?
Prevent Disease Vaccinate| Cure
Action How? Who? Federal Role
Prevent ¢ Drain Standing o Indi\{ileuals e Educate
] Water e Families e Support Local Govt.
Mosquitoes .
e Communities
Avoid & e Travel with Care ° Indi\{i.duals e Educate
Repel e Screens / AC e Families el 1abl babl '
p. o Repellents Li e.y available I?ro ably we
Mosquitoes in 2018 in the future

e Protective Clothing
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 In Cancellation: Temephos, Resmethrin, Allethrin, Agnigue

 Human Health High Risk: Chlorpyrifos, OP’s generally
« Ecorisks — Endangered Species + Pollinators
* Defining data & risk assessment needs w/ EPA & users
Critical Needs: Malathion, Naled
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o Bifenthrin

o Deltamethrin

o d-Phenothrin = Sumithrin
o Etofenprox

o Resmethrin
Pyrethrins

Permethrin

Prallethrin

OP’s

Malathion

Naled = Dibrom
Chlorpyrifos

O o o ®lo o o0
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Innovation = New Tools

The Aedes Control Toolbox - Tactics & Techniques

Established 2016 Add 2017-18 Add 2019+ Add
Personal ¢ Avoid Mosquitoes ¢ Next-Gen Clothing ¢ Next-Gen Repellents
Protection |eRepellents (on Skin)
e Treated Clothing
Family & e Drain Water & Clear |eATSB (Garlic) e Treated Curtains e ATSB (Conv.)
Household Trash oLOT ¢ ATSB (25b) o LOT
¢ Physical Barriers o DDVP o LOT o  Toxin on Water

o Screens/AC

e Treated Nets

e Attract & Kill, HS

o  CO2-baited Traps

e Larvicides (Bti tablets)
e Adulticides

o Spatial (Coils, etc.)
o  Misting Systems

o Fungus +IGR
o  Sticky Trap
e Larvicides
o Potable
Water
e Spatial Repellents
o 25b

e Autodissemination of
IGR

e Indoor Spatial Bite
Protection

o  Pyrethroid

e Indoor Spatial Bite
Protection
o  Non-pyrethroid
eLaser?
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The Aedes Control Toolbox - Tactics & Techniques

Established 2016 Add 2017-18 Add 2019+ Add
Local Govt. & | e Drain Water & Clear |eGround Spray e Ground Spray e New Pesticides
Community | Trash o  ATSB (Garlic) o Larvicides ¢ Ground Spray
eBiological Controlof | o IRS o  ATSB (25b) o ATSB (Conv.)
Larvae (Fish, etc.) o Indoor Surface o LOT oSIT
e Ground Spray Sprays oSIT o  Chemical
o Larvicides e LOT o  Wolbachia vs. o lIrradiated
o  Adult Space oSIT Aedes aegypti e RNAi
Spray o  Wolbachia vs. o RIDL e Wolbachia vs.
o  Outdoor Residual | Aedes albopictus pathogen
e Education,
Mobilization
Large-Scale |eAerial Spray e Aerial Spray (Next- e Area-wide SIT

o  Adulticides
o Larvicides

gen equipment &
formulations)

¢ Next-gen GM
mosquitoes
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« Deltamethrin aerial application
« Larvicide in drinking water

* Indoor residual spray

« Treated curtains
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» 2016: DDVP; Sticky trap \ ’f* - ‘/im
» 2017: Fungus + IGR . ¢
« Autodissemination
. Attractive Toxic Sugar Baits (ATSB) éﬁf, oY
+ 2016: Garlic L KR
« 2017: Additional 25(b)
« 2018: Conventionals (Boric Acid, etc.)
« Host-seeking traps (efficacy?)
« Survelllance traps
* Improved attractants
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* Wolbachia
» Cytoplasmic incompatibi
» Cytoplasmic incompatibi

« Pathogen transmission o
« GM Insects

 RIDL (Oxitec)

New Tools — Mating Disruption

ity — Ae. albopictus
ity — Ae. aegyptus
Isruption

« Pathogen transmission dlsruptlom N

e Pheromones?
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 New Al classes & Al's
* Biopesticides
« IVCC
* New topical repellents
 New application Technolonv
« Treated fabrics ‘ ‘
* Clothing -7
 Bed nets
« "Spatial repellents”
« (Cattle fever tick control
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comiie s oA shaa at al 2015
* Egg

Larval

Emergence

Sugar-feeding

Mating

Blood-feeding

« Oviposition
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Optimization of Interventions

« Shot Gun (Try Everything)

* Horse Race (Which is “Best™?)
* Crew Race (Synergy)

* Relay Race (Sequence)
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Pest Management
Solutions for Specialty

Crops and Minor Uses ° 1. Reduce Habitat

« 2. Reduce Adult Population
— Spray (outdoor & indoor?)
— Start
— Attract & Kill (mixed intervention)
« 3. Targeted Attack on Adult Females

— Release sterile males (GM-RIDL,
Wolbachia, etc.)




Mosquito Control to Prevent Zika Virus Disease:
Key Roles and Responsibilities

Action How? Individuals Federal AMCA
' & Families Govt. Request

¢ Drain Standing
Water

Prevent
Mosquitoes

e Travel with
Care

Avoid & Repel | e Screens / AC
Mosquitoes | e Repellents

e Protective
Clothing

Find e Mosquito
Mosquitoes Surveillance

Kill

. e \Vector Control
Mosquitoes
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e Support Existing, Proven Tools

Cr

 Temephos
« Others in Cancellation (Resmethrin, Allethrin, Agnigue)
« At-Risk (OP’s)
« Support New Tools
 Efficacy, Comparative Efficacy
* Regqgulatory Support
 Data Support
« Drinking Water, Indoor Residual Spray, Organics
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« Solving Problems

Organics

Replacing Lost Products

* Moving Product Module Online
« Cornell funding?

_arval Control in Drinking Water
ndoor Residual Sprays / Surface Sprays

Aqua Data Stud 0.0 [Instance Manage =]
Fle Edit Server Query Automate Took DBATools ERModeler Window Help
FRERPODDBERE - [=] ) mformix-dbs ) saiservernas
i Servers. a T8 db2admin@DB2 - LUW [Instance Manager] x | 4> E
DB2-LUW A — g
£ My Schera G &5 A
% z:‘em 7 Summery | 5 Regsiry Parameters /(5 Database Parameters | [ Database Manager Parameters |
rage
e et Focls _ Partion | Parameter Value Value Flags Deferred value Deferred Value Flags
B 1 o alt_collate NONE NONE A
B IBMDEFAULTBP 2 o app_ct_heap_sz 256 NONE 256 NONE il
B T ERN) appgroup_mem sz 30000 NONE 30000 NONE
[ Teblespaces 4 0 appl_memory 10016 AUTOMATIC 10000 AUTOMATIC
IBMDB2SAMPLEREL 5 0 appheapsz 256 AUTOMATIC 256 AUTOVATIC
IVAN_PRT_TEST & o archretrydelay B nonE ) NONE
IVAN_PRT_TEST1 70 auto_db_backup  OFF NONE oFF NONE |
IVAN_PRT_TEST2 g o auto_del rec obi  OFF NONE OFF NONE
IVAN_PRT_TEST3 s o auta_maint on NONE o NONE
SYSCATSPACE w o auto_prof_upd oFF NONE oFF NONE
SYSTOOLSPAC 1o auto_reorg OFF NONE OFF NONE
SYSTOOLSTMPSPACE 2 auto_reval DEFERRED  NONE DEFERRED NONE
TEMPSPACEL 13 o auto_runstats OoN NONE on NONE
USERSPACEL ECI suto_stats_prof  OFF NONE oFF NONE
uT_Tst | 15 o auto_stmt stats  ON NONE on NONE
gement ® 0 auto_thl_maint on NONE o NONE
Lurrent Activity 7 autorestart on ONE on NONE
ecurity ECH avg_oppls 1 AUTOMATIC 1 AUTOMATIC
roups ECIC bacup_pendng  NO NONE no NONE
oles E blk_log_dsk_ful o NONE no NONE
sers 21 o blocknorlogged no nonE no NONE
ADMIN 2 o buffpage 250 NONE 250 NONE
ASD 23 o catzlogeache sz 1 NONE -1 NONE
DB2ADMIN 24 o chngpgs_thresh 60 NONE 0 NONE
FCY_L 25 o codepage 1208 NONE 1208 NONE
MELS @ % 0 codeset UTF8 NONE UTFS8 NONE
3 e T g o colate_info NONE NONE
Gl countr 1 NONE 1 NONE
7] servers [ 5 Fies | L Projects | 9 o i o n o newE o

Local Database Servers [ NextGen Servers / DB2 / DB2 -LUW

191,440 2,665 M8 | [
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* Challenges
— Confounding
— Size
— Timing
— etc.
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* Vector Competence vs. Capacity

 Hypothesis:

— Is Aedes albopictus protecting NJ from
Zika Virus!?




The

LEW e Conmuncaions

Pest Management
Solutions for Specialty
Crops and Minor Uses

 |R-4 Communications team

e Publications
 \Website

« Social Media
USDA (NIFA, ARS, etc.)
MAGA Design / Dan Roam (pro bono)
Rutgers
National Geographic, NY Times, etc
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* \We must evaluate vectorial capacity
In Aedes spp.

A © We must learn, fast, how to integrate
- established and novel vector control
Interventions to control Aedes.

e \ector control Is critical, effective,
and at risk.

— Government must help.
— We must help.




