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Spotted Wing Drosophila (SWD): Drosophila suzukii

* From southeast Asia

* First detection in US: CA, 2008

* Detectedin NCin 2010

* 30+ different crop and non-crop hosts

* Females with serrated ovipositor

* Pesticide resistance detected in some populations
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Resistance monitoring and de

California strawberries 2020
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Percent mortality at: Percent mortality at 6.89 ppm =

847.77 ppm = LC90x8 for a susceptible population LC99x2 for a susceptible population
927.94 ppm = LC99x2 for a susceptible population

Percent mortality
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A UNIVERSITY OF (fass R
€y Oregon State MICHIGAN STATE B Cornell Universii UF WasINGTONSTATE [\ [ BT\ 3l smm e oveasirs o USDA
'-‘-l GEORGIA © Uni\;ge.;'sity UNIVERSITY oW Sornell 24 }&%m &JTGERS BSRTEA ngglﬁﬁ.lsy [ LSRN (/N |VERSITY @MAINEﬁ




G e 0 VR ANINES NN E BT b "SWD Ao
' ? o « o ‘”669\6
. Moving from Crisis Response to Long-Term /& el
(3
Integrated Management of SWD: A Keystone '

| Pest of Fruit Crops in the United States
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Ganaspis brasiliensis

Photo: Kent Daane



enemies of SWD. Surveys are
underway to document these

Adult flies locate

Spotted-wing Drosophila (SWD) is
a major pest of soft fruits world-wide.
Parasitoid wasps are effective natural

and understand their biology.

currently
species

suitable fruit

+ Serrated ovipositor Wasp emerges
cuts through fruit skin from host===-~,

puparium

_ Adult males
have spots
on their wings

Egg with ,"'
breathing tubes

First instar larva

Life cycle of
Drosophila
suzukii

Puparium protects
fly pupa

Pupa ready

to eclose '+
..... Unparasitized

,-'maggot

SWD possesses a potent
immune system that can
detect, and encapsulate,
foreign invaders.The
foreign body is then »
ejected from the body Maggot immune ‘,"
cavity at the next molt; system detects---~
research into this ability

an invader; egg
is ongoing in the USA. is encapsulated

Fortunate maggot .-
avoids detection

Female w'asp finds

healthy maggot and
lays an egg inside
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Wasp ready to
eclose having
consumed -, s
maggot host u..i L Puparium
| * protects
developing

wasp

Life cycle of
Leptopilina
species

Wasp larva

Wasp egg hatches

».  and larva develops
"""" in maggot host;
dead-end for host

Wasps such as Leptopilina
have co-evolved with their
host, and knock out the host
immune system using viruses
harbored within their genome.




Main native parasitoids in

Al 3 " -
RSN,

America after SWD invasion

Tested for augmentaktive control of SWD

Pachychrepoideus Trichopria drosophilae Leptopilina heterotoma
vindemmiae

Reviewed in Lee et al. 2019; Wang et al. 2020
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Asobara

From China and South Korea
*SWD’s native range*

/&N UNIVERSITY OF a‘,"' t o G J TATE
@ GEORGIA ) Jregonstate MICHIGANSTATE (i) comavonenss UCDAVIS RUTGERS UF Berkeley Wi @M AINE S22Tes

0 Univer51ty UNIVERSITY OF CALIFORNIA sy



Asobara

From China and South Korea “more common in early fruit
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Asobara

*more common in later, rotted fruit From China and South Korea
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Asobara Leptopilina Ganaspis
(G3-strain)

—— Chymomyza amoena
Scaptodrosophila lebanonensis
_|: Drosophila auttifera
Drosophila funebris I
—— Gitona americana

Drosophila psudoobscura
l:{ [ Drosophila persimilis I b
Drosophila subobscura

4 Drosophila willistoni
Drosobhila cardini E male
Drosophila putrida LI Female
Drosophila hydei
Drosophila tripunctata
Drosovhila baramelanica

Drosobhila robusta
Drosophila montana
Scaptomyza elmoi
Samoaia leonensis

Drosobhila melanogaster
Drosophila simulans

Drosophilid species tested

Drosobhila suzukii
Hirtodrosophila duncani I
Drosophila busckii
Drosobhila sturtevanti
Drosophila immigrans
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Offspring per female after a 24 h exposure period to host UC Berkeley
larvae in artificial diet

Kent Daane
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WA 2,820

ME 6,300 .

1 soo '
* < NH 800
l P
PA 7 350 NJ 15,000
li @®@® oczzrs
M@ D 7,355
’ / ® NC 6,735
. - GA 16,233
Total number released:
@ 2022: 51,515 G. brasiliensis < FL1,700
®7023: 110,289 G. brasiliensis
2023: 2,012 L. japonica Kent Daane

UC Berkeley
R T NN

UNIVERSITY OF  (oge () oo Grate MICHIGAN STATE
GEORGIA 5 Untiersity . UNTVERSITY Q)



.
h

North Carolina Ganaspis brasiliensis (Gb) Releases

* NCDA Team: Gb Colony and Gb Release
o Greg Wiggins - Biological Control Administrator
O Martha Flanagan - Research Specialist
e NCSU Team: Establishment Research
O Hannah Levenson - Postdoctoral Research Scholar
o Kayla Beckwith - Undergraduate Research Assistant
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North Carolina Introductio
2022 - 2023 ’

North Carolina Release Sites
Castle Hayne Research Station [ (-
Sandhills Research Station “e A ".‘%v
Piedmont Research Station "‘ %“‘A

Mountain Horticulture Research Station .
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North Carolina Int

Apple slice 'Sol

(R

W ceoien &
= 4

Oregon State MICHIGAN STATE
University UNIVERSITY

Cornell University g&gﬁyﬂ!& &JTGERS "WM Berkeley WA%I[I}IEE\%\{SSI%TE NC STATE

URVERSTY OF CaLFOTA UNIVERSITY
FLORIDA




North Carolina |ntroduét“ig

Results ‘

Establishment Research
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NC 6,735

Total number released:

@ 2022: 51,515 G. brasiliensis

®7023: 110,289 G. brasiliensis
2023:2,012 L. japonica

Kent Daane
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Leptopilina japonica




establishment

Asobara Leptopilina Ganaspis
—— Chymomyza amoena (G3-strain)
Scaptodrosophila lebanonensis
_|: Drosophila auttifera
Drosophila funebris I

Gitona americana

Drosophila psudoobscura
Drosophila persimilis I b
Drosophila subobscura

4 Drosophila willistoni
Drosobhila cardini E male
Drosophila putrida LI Female
Drosophila hydei
Drosophila tripunctata
Drosovhila baramelanica

Drosobhila robusta
Drosophila montana
Scaptomyza elmoi
Samoaia leonensis
Drosobhila melanogaster
Drosophila simulans E
Drosobhila suzukii

Hirtodrosophila duncani I
Drosophila busckii
Drosobhila sturtevanti
Drosophila immigrans

Drosophilid species tested
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Kent Daane
Offspring per female after a 24 h exposure period to host UC Berkeley
larvae in artificial diet

/AN UNIVERSITY OF (fass
I l ¥ Orecon State MICHIGAN STATE el K wistvaron st [\ (R A\ | 3 mom e osvenairy or SDA
-‘-,_ GEORGIA § Uni\;ge.;'sity UNIVERSITY i pNIVE—gSITEAYFO!g UTGERS BT Berkeluey [ LSRN ()N IVERSITY @MAINE |




UNIVERSITY OF a“

ll GEORGIA [

Autumn olive

Elaeagnaceae

Asia

Huckleberry Ericaceae North America
Honeysuckle Caprifoliaceae Asia
Honeysuckles Caprifoliaceae Asia

v

v

v

v
Pokeweed Phytolaccaceae North America v f

Red currant Grossulariaceae Europe v
Sweet cherry Rosaceae Europe & Asia \/ /
Highbush blackberry Rosaceae North America v /
Himalayan blackberry Rosaceae Asia v /

Red raspberry Rosaceae Europe & Asia v

Wineberry Rosaceae East Asia v

Blackberries Rosaceae v
Blackberries/raspberries Rosaceae v /
Highbush blueberry Ericaceae North America v J
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Eventual niche partitiohigmg.
expected .

Parasitism of D.
suzukii by pupal

I/ -’ !s
f . parasitoids,
Oviposition by Parasitism of %\ colonization of

D. suzukii D. suzukii by 3 ) rotting fruit by
specialized : A other Drosophilids
larval ! and their larval
parasitoids parasitoids
FREETipeness Abram et al. 2022 J. Econ. Entomol.
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Incorporating Biological Con

)

IPM Programs
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Incorporating Biological CO“

IPM Programs e

== Grandevo —f=Azera efr=FExirel == Malathion
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Blueberry
Georgia — Arun Babu
Ash Sial
Maine — Ben Johnson
Phil Fanning
Michigan — Steve Van Timmeren
Rufus Isaacs
New York — Binita Shrestha
Greg Loeb
Oregon — Vaughn Walton

Blackberry
North Carolina — Hannah Levenson
Hannah Burrack
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_ _ 2023 Summary
“Grower” Field “Researcher” Field

Georgia - reduced 1 spray

Maine - perimeter sprays

Michigan - reduced 1 - 2 sprays*

New York - reduced 1 spray + perimeter sprays
North Carolina - reduced 4 sprays

Oregon - reduced 10 - 15 sprays (from 2020 - 2023)

*depending on location, sampling in 2022 and 2023
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Incorporating Biological "Con'
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IPM Programs

e Researcher

SWD Adults

e« Grower
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Incorporating Biological COn'

IPM Programs
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. What habitat do | have for SWD and parasitoids on my farm?

How can | reduce sprays to protect parasitoid populations?
How can | time management actions (including cultural

practices) to better fit parasitoid life cycle?
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Identify NC parasitoid specimens to species
Decision Tree On-Farm Trials

Gb releases

Gb rearing optimization

Evaluating impacts of SWD management on parasitoids
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