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Be patient....... the webinar will start at 2.00 pm eastern time
During the webinar: Your microphones will be muted to help ensure good audio quality
Ask questions using the Q&A box, and we will answer those at the end

After the webinar: There will be links to a survey about SWD challenges
The slides and link to the recording will be sent to all attendees
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Organic
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Spotted-Wing Drosophila (SWD) Management

August 2008
First detection in C
Santa Cruz Count

Year of First
Detection

2008
2009
2010
2011
2012
2013+

Not detected

CABI Invasive Species Compendium
https://www.cabi.org/isc/datasheet/109283
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Organic
SWD
Pupae: Management
3-15 days
ﬂ Saw-like ovipositor
Larvae: One generation y. \, Adults:
3-13 days _ ., 59 days
8 (12050"2;’5 : Annual Crop Losses
. $718 million
i -
' o Increased Management Costs
( \ $129 million
4.:]
Eggs:
12 hours - 3 days
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Project Team

USDA NASS Certified Organic Survey 2016
https://www.nass.usda.gov/Surveys/Guide_to_

Harvested Acres
All Certified Organic
Berries 2016

<100
100-500
500-1000
> 1000

Not disclosed

NASS_Surveys/Organic_Production/
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Project Goal
To develop and implement systems-based organic SWD
management programs that are compatible with the
USDA National Organic Program (NOP) and true to the
ethos of organic agriculture.
These programs will be based on a foundation of
cultural, physical, behavioral, and biological control
tactics, bolstered by NOP compliant insecticides
B cesian @omeme venowse B wmne UCDAVIS Rurcrrs UF Bereley  ®  FEOEE ©  worgac
Organic
SWD
° ° Management
Objectives
1. Evaluate behavioral tactics for organic management of SWD
2. Improve effectiveness and feasibility of cultural strategies for
organic management of SWD
3. Incorporate biological control in organic management of SWD
4. Integrate new OMRI-approved products into season-long IPM
programs
5. Develop an integrated outreach approach to implement
organic SWD management strategies and evaluate their
economic impact
B cesian @omeme venowse B wmne UCDAVIS Rurcrrs UF Bereley  ®  FEOEE ©  worgac
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Objective 1-Behavioral Tactics for SWD
Management

Elena Rhodes, Pablirbaneja Vaughn Walton
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SPLAT (NOW HOOK)
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Field Trials: Florida blackberries
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s Organic
SWD

Methods eneemen

» Organic blackberry farm in Marion Co. FL

* No SPLAT, SPLAT applied every 7 days and SPLAT applied e
14 days with no insecticide progran@randevoapplications,
or Entrust-Grandevar ot ati on (grower s

» Weekly adult monitoring and fruit sampling
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O No SPLAT
B SPLAT every 7d

= Standard (Entrus@randev)
— Grandevo

= Untreated Control SPLAT every 14 d
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Organic blackberry trial results
Trap data
18
16 -
14 -
12
Q.
g 10 -
3 8-
s 6
w
#* 4 -
2 4
O i
SPLA SPLA SPLA SPLA SPLA SPLA
SPLA 7d 14d SPLA 7d 14d SPLA 7d 14d
Control Grandevo Standard
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Organic blackberry trial results
« 30 4 Emergence data
2
S . 25 -
32 o0 - ab ab
o 5
$2 15
o3
K]
22 10
- 5
0
Control Grandevo ‘ Standard
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Field Trials: New Jersey blueberries
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. . . . . SWVD
Applications, one on either side of ATV in order to treat two Management
rows, drove down every-other row

* Sudieswere carried out or2 farms

* 320 samples (n=20 per field, 160 per farmyfeek
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Organic

FARM 1 (4 Reps)

D HOOK
Rep 1 4.84 acres

acres

SNVD
Management

)

Rep2 ,

acres

Rep 3 4.80
acres

T3

- - ll

acres

acres ‘
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FARM 2 (4 Reps) D
- Management
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Effect of SPLAT SWD A&K breaks down with =~ S SAD

increasing SWD densities

Farm 2
Farm 1 50 - %
300 4
N.S.
250 4 £
= ey
2 200 5o 301
) E
8 150 N.S. =20
- =
=)
100 . \
z 10 1 NS,
50 A N.S.
h N
0 uTC HOOK uTC HOOK
uTC HOOK HOOK uTC HOOK week 3 week 4 week 5
week 3 week 4 week 5
* Significantly different, ANOVA, Fisher LSD (p<.05)
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HOOK CAGE STUDIES
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DOES FLY DENSITY MATTER’7

Five fruit clusters (25 fruit) per cage

Five SWD densities: 0, 20, 40, 60, and 80

Treatments:

1. Control = No SPLAT SWD A&K
2. Foliage = SPLAT SWD A&K applied to a
leaf

g. El>(ark = SPLAT SWD A&K applied to the
ar

* Measured:

1. No. eggs per fruit

2. No. adults emerged

3. No. adults alive in cages (using traps)

NC STATE
MINNESOTA

MARYIAND Ikl

ucpAvis Rutcrrs UF Berkeley .

FLORIDA
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4 Organic
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Oviposition (eggs per fruit) e
15
a
12 a
e
9 % 1{
b b b
6 a
b b ¢
3
0
No Foliage Bark | No Foliage Bark | No Foliage Bark | No Foliage Bark | No Foliage Bark
0 20 40 60 80
B e @ o memowsmre PIR Spesnr UCDAVIS Rutcrks UF Berkeley B 523
4 Organic
i i T SAVD
. .. Effficacy of_ SPLAT SWD A&K breaks down at high ¥ ot
OVIpOSItlon SWD densities
60 Foliage ¥ = -7.2658x2 + 49.982x - 41.524; R2 =0.9403
......... «==Bark y =-10.836x2 + 70.481x - 62.233; R2 = 0.9649
so |
40
30
20
10
0

0 20 40 60 80

Density of D. suzukii/ cage
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Does fruit density matter?

No HOOK, HOOK on bark, and HOOK on foliage treatments

40 females SWD per cage

0, 5, 10, or 20 fruit clusters
— Cluster = 5 fruit

Measured emergence and adult survival

ICHIGAN STATE vwvesree CDAVIS RUTGERS UF Berkeley . % TR0 @ uon
'-“', UNIVERSITY MINNESOTA  iiumaainy or carroRnia R bt DLy MARVIANT IEDLGEIN Pupitiinos ﬁaa
Organic
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Management

S Leaf application Berry clusters Red sticky trap
Bark application + berry clusters
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Adult emergence from fruit after 2.5 we
5
24
2
a 3
=
N2
5
21
0 u *
5 0 20
Fruit clusters
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Reproductive site selection of Drosophila suzukii Matsumura (Diptera: Drosophilidae)

| A o

Large spots

Small spots

UNIVERSITY 0F  (Phs MICHIGAN STATE
£4M OregonState MICHIGAN SIATE
Ml GEORGIA 'y,

niversity UNIVERSITY

—

UNIVERSITY OF
MINNESOTA

—

o

Scrapings

ucoavis Rutcrrs UF Berkeley

T IVERSITY OF CALITORNIA

BRTIFICIALLY PIERCED FRUIT a
g1l 1 L
§ +| wresTED FRUIT FrcAsH [ PEICA
3 MA
H . MM MP A 1
g LR S T VXY
& | contior

T i)

Keeseet al 2016

Tait et al 2018,

= Tait et alEnvirEntomol2020

€ RossiStacconet al. EconEntomol2020
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Season 2018: efficacy trials
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Blueberry (Duke) Raspberry Cherry Grape (pinot noir) Strawberry

8 10 6q 6
L
B 0 “1
g -53.7% 1
o W 49.3% 0 -49.2% 34 ¢
] '
& 31 - 76.0% 1
B ) pai . -83.1%

'
° 0 o+t 0 Intl. patent
LVt Teated UTC  Treated UTC Treated NS Toatels g | WG Teled Walton et al 2020
T Y
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Season 2018: longevity tri;

Avgeggs/sample
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IS
5

Blueberry (Elliot)
F(1,120)=30.767, p<0.005

30
-n « 21-day persistence
15 * 67.5% efficacy (range 47-60.7%)
0 T T T T T T T 1
4 7 11 14 18 218
——Control Days
CONTROL CAGES TREATED CAGES

4

II GEORGIA ‘ni

uNIVERSITY OF OrcgonSLaltc MICHIGAN STATE
rsity

Infestation severity

@rrestant L |

RossiStacconkt al 2020

UNIVERSITY OF NC STATE 9 USDA
MICHIGAN STATE ‘e UCDAVIS RUTGERS | UF Bgrl«ky ARKANSAS D2 Jes!

FLORIDA

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Eggs /fruit

II GEORGIA ‘-=

UNIVERSITY OF OrcgonSLatc MICHIGAN STATE
rsity

Effective range (21-day period) ”397\/”3
Management
] y=00278x+0.1975
R2=0.733
- é Tait et al in prep
8
-3 2 7 12 17 22 27

Distance away from point sources (ft)

UNIVERSITY OF
MINNESOTA

ucoavis Rurcirs UF Berkeley . b

T IVERSITY OF CALITORNIA
FLORIDA

UNIVERSITY
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Implementation, comparison with grower
standard

* MCAREC, Hood River 2019

+ Caged Trees w. fly releases

* Arrestant, UTC, 2 Pesticide strategies

» 21-day period

Fruit damage assessed twice-weekly

RossiStacconi et al in prep

§ 35
c 30
o
@ 25 R
g-é 20
5 15
'g 10
: e =

0

Arrestant  Pesticide Pesticide UTC
strategy A strategy B
@ cioicin @ gmsae Moncwsne Y S UCDAVIS Rutcrrs UF Berkeley

FLORIDA

FEINR IR GEY UNIVERSITY

NC STATE

Organic
SWVD
Management

ﬂus USDAJg

ARKANSAS

Decoy field trials: Oregon and Georgia 2019 Methods

Dorsal view CAGE PLACEMENT
= = sampling point 4

US =upper canopy section

Spring clamps (2”) can be

LS =lower canopy section used to secure the net to
the plastic structure

20ft =

Lateral view

15ft =

10ft =

o
-
L

gudedeuduen

Oft =

UNIVERSITY OF

“ bt € OrcgonState MICHIGAN STATE UNIVERSITY OF
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Water bottle

OREGON
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Decoy field trials: Oregon and Georgia 2019 Results SAD
Management
w 300 - = No Interventio y = 43.214% 69.667
8 as0| 1 ineectde programz - R = 08048
p ¢}
< © _ 200 Decoy
5] g g L [ ]
Water bottle  § R
w - T
O &+ 100 - 2 y = 13.298% 25.5
= e — R2=0.6361
¢ 50+ ) T ) y =8.3571x15.333
é 01— I ——";*'(---f"-::—!:::::—:::-{”---, “““ I I I R2=0.7125
Day0 Day3 Day7 Day10 Day 14 Day 17 Day 21
30 - . - -
& = No intervention y= 4.3452x 4.7619
& 25| elnsecticide program 1 - R?=0.8935
- %_ _ 20| 4 Insecticide program 2| . -
L . 0O €7 Decoy
Drip irrigation 9 & £ 45 | g
L
a ¥ 10 - y = 1.0714% 1.2857
2 R = 0.9332
% 9 y = 0.5714x%0.7619
E 0 e ® R =0.8642
usiveRsITY 08 (ERR 0 0o “HIGAN ¢ 3 UNTVERSITY OF TTRY arl-eleny @ NC STATE 9 USDA
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s Organic
SWVD
S u ary Management
« SPLAT « Gum
— Reduces SWD fruit infestation in — Effectively reduces SWD fruit
the field infestation

— Control breaks down at higher
SWD and fruit densities

— May be useful as an early season
tool

— Lasts for 21 days

— Reduced control farther away from
point sources

— Must be kept moist

19
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Obijective 2- Cultural control

Purposeful manipulation of the environment to
reduce pest population growth and damage.

||||||||||||| ,‘," MICHIGAN STATE UNIVERSITY OF TRY srleele @.‘5 NC STATE USDA
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Goal: Reduce Habitat Favorability i s
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s Organic

Goal: Reduce Habitat Favorability e s

vA¢ Don’'t survive at
‘, : >87.6F, no egg laying at 95
\/
Lifespan and egg production

Increase with relative humidity, do
better >70%RH

Rvan et al. 2018. EconEctomol; T&:hemt al. 2016J. Aé)DIEntomol
UNIVERSITY OF o State MICHIGAN STATE UNIVERSITY OF TTRY Dorl-elers b NC STATE USDA
@ GEORGIA §/ University < UN1VERS 1TV Y o UCDAVIS RUTGERS UF Berkeley MA}‘{Q]_‘AN‘L");\M;QS;\Q —mdes

llllll A

s Organic

Goal: Reduce Habitat Favorability e s

EGG DISTRIBUTION WITHIN
%, THE CANOPY
%

Adult activity and
Infestation higher in
lower and interior
canopy

Illustration: Marco Rossi-Stacconi, © OSU

Riceet al. 2017J InsectBehav; Diepenbrockand Burrack2016
J Appl Entomol; Rendonret al. 2019PestManag. Sci

UNIVERSITY OF 5 MICHIGAN STATE UNIVERSITY OF TTRY Berkeley a.'i’ NC STATE 9 USDA
0 % Oregon State M m : RUTGERS UF Jerkeley ..\ ony o AT =T
GEORGIA University UNIVERSITY MINNESOTA  iiumaainy or carroRnia e e A€y MARVTAND IR A AN ¢ m—
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Goal: Reduce Habitat Favorability B sio

FACTORS AFFECTING SWD ENVIRONMENT SUITABILITY
- Netting

- Irrigation type

- Presence of weed mat

- Pruning intensity

- Harvest frequency

- Refrigeration

O Hh WN =

(<))
NSO O ‘lU0JILIS-ISSOY O0JeN :uoiressn|||

 ——

UF Berkeley | NCSTATE USDA
b4 S B IVt el UNIVERSITY v —aa

OregonState MICHIGAN STATE

¥ University UNIVERSITY

m Ew(n;sr(w_} oF
L H, EORGIA

Organic

Physical Exclusion oot

Mesh netting <1 mn
works to exclude
flies and infestation
—1f done right!

‘Himbo Top’ primocane raspberries in tunnels, Morris, MN Rogerset al. 2016 J Pest Sci;
Leachet al. 2016J Econ Entomol
UNIVERSITY OF (] N MICHIGAN STATE UNIVERSITY OF TRY srleelev % NC STATE USDA
@ GEORGIA S Uity UntvirsTTy Moo SGDAVIS RUTGERS HE Berkeley CIARS RS Ay i K?N o -
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Management

Physical Exclusion

Installed before SWD
Keep flies out of tunnels

Baited traps do not reduc
{ Infestation g

Entrance vestibule on exclusion tunnels.
Berry Protection Solutions,
Stephentown NY, Dale llla Riggs

Rogerset al. 2016 J Pest Sci;
Leachet al. 2016J Econ Entomol

W) GEGRGIA S5 Grivomiy ER iz uepavis Rurcirs UF Bereley  ® - FTRRE ﬁss ==des
. . B
Physical Exclusion o

Tunnel grown fruit often
higher quality

100% control possible

| especially in blueberries

Entrance vestibule on exclusion tunnels.
Berry Protection Solutions, 1
Stephentown NY, Dale llla Riggs
Leachet al. 2016J. Econ Entomol
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Irrigation E

RendonandWalton2019J Econ Entomol
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RendorandWalton2019J Econ Entomol
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Irrigation

= Above weed mat o
04 0.41
o Q
2 2
c Irrigation type c
o 0.3 o) 0,31
= Control =
o Drip §e)
Q D oo
o % B sprinkler © *°
aE) O
O o1 be ab ab qE_) 0.11
g a a a ] c be ] g
n oo -—— - mim - ) o0
= 3 g
N N -
> [} =
1] c >
= = i
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Below weed mat

il

Rutcrrs UF Bereley ®  [TEEE @ woag.d
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Organic
SWVD
Management

Rendoret al. 2019PestManag Sci
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Organic

M u I C h Manage?njt\a/rgt)

Rendoret al. 2019PestManag. Sci

UNIVERSITY OF (o2 y MICHIGAN STATE sy of | TC DAVIS TTRY arl-eleny @ NC STATE 9 USDA
il €4 Oregon State JC RUTGERS Berkeley ... . .. Ul YO USDA
Ml GEORGIA & it DCTRCICY [OIVCIONGEY UiversiTY [RMSoE —aE

¥ University UNIVERSITY MINNESOTA SR

Organic

M u I C h Manage?njt\a/rgt)

| ess survival above mulch

Weedmatsometimes lower
survival and infestation

Rendoret al. 2019PestManag Sci

UNIVERSITY OF (o2 y MICHIGAN STATE sy of | TC DAVIS TTRY arl-eleny @ NC STATE 9 USDA
il €4 Oregon State JC RUTGERS Berkeley ... . .. Ul YO USDA
Ml GEORGIA & it DCTRCICY [OIVCIONGEY UiversiTY [RMSoE —aE

¥ University UNIVERSITY MINNESOTA SR
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Mulch E@END

Organic

" Also acts a barrier for
. . getting below muich

Rendoret al. 2019PestManag. Sci

MICHIGAN STATE UNIVERSITY OF TRS srleele @ NC STATE USDA
regonState m MINNESOTA UCDA‘"S RUTGERS HE Berkeley JENOIR Gy UNIVERSITY QSAS?—’—aE

||||||||||
University UN'VERSITY T TR wwmeworomwen - s oo MARVEAND ECOIMSSRE (i
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Organic
SWVD
Management

N "':7:* L,

Optimize yield and ease of harvesting

7 MICHIGAN STATE UNIVERSITY OF TRS arlzele @' NC STATE USDA
i 85&;’,‘;3,““ uuuuuuuu m MINNESOTA UCDA‘"S RUTGERS HE Berkeley JENOIR Gy UNIVERSITY QSAS 3’—’_63
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. s Organic
Pruning N | . ansoemen
18
~ Pruning Pruning

"f/"rﬁ.

8 ;

Caneberries

Blueberries

Schoneberg et al. 2028gric. Eco. Environ

uNIvERSITY 0F (Pl MICHIGAN STATE UNTVERSITY OF TTRY UF arlcele % NC STATE USDA
@ GEORGIA ‘“I:i_f"l Safgengigjtc UNIVERSITY MINNESOTA HQ.RAH!E m]TGFRS BRI BU-]\"]"Y MARYTAND u!?IVsERS\T‘I’ \Eg'ﬂé _aa

4 Organic

Pruning et

:;‘z.;’:: ¥ Changed canopy climate
e‘w 2 0.2-1.3°F and 0.81.3% RF

0.14 fewer larvae per
gram fruit (low)

Low

Canopy Density

Schoneberg et al. 2028gric. Eco. Environ
AN E UNIVERSITY OF - g % NC STATE 9 USDA
@ Orcgontate MICHIGAN STATE msrvor UCDAVIS RuTGERS UF Berkeley .. & @ usDa
i MINNESOTA  {BRSITY OF CALIFORNIA — } IARYTAND UNIVERSITY ALKI\NSAS _aa

M4 UNIVERSITY NIRRTy o
w” University T
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. Organic
% SWD
Management

Pruning

Top

Mid

Base
[S—

UNIVERSITY OF

|| GEORGIA  RORCEiEs

Schc‘jneberg etal. 2020gric Eco. Environ

uNIVERSITY 0F P MICHIGAN STATE UNIVERSITY OF y '. NC STATE USDA
m CEORCTA gaf‘genglg.atc MICHIGAN STATE ity UC DAV'S m]TGrRS HE BL]‘]«.](.} {YLAN]_) \MANSAS
. e Organic
Prunin pegement
Management

| |Low [ I Med B High 0 B Lab

1.0

08 - Lower survival at base, some | g
years too hot everywhere

0.6 0.6

0.4 - 0.4 -

0.2

o ...

Proportion Emerged + SE

Base Mid Top Base Mid Top Base Mid Top gg
2015 2016 2017 NN
Schoneberg etal. 202®gric Eco. Environ
) GEGRGIA € gremonptaee McicaNsTAIE TN o™ UCDAVIS RUTGERS leli' Berkeley . M;;mem USDATae]
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Pruning

Organic
SWVD
Management

No impact on fruit quality or
marketable yield

May also improve spray
coverage and harvest
efficiency

Scht’)neberg etal. 202§gric. Eco. Environ
LY BRSITE R UC DAVIS R[] GERS UI B(.‘TI(C]C / !
MINNESOTA  {KIVERSITY OF CALITORNIA BB -uu} RYTAND

UNLY
MALF

UNIVERSITY OF

@ GEORGIA &

Harvest Frequency and Sanitation i s

Organic

[ R

&

Removes

. resources for
SWD from the
farm

Leach et al. 2018. Pest Sci

UNLY
MALF

swvmsrvee UODAVIS RuTGERS UF Berkeley .. ®
MINNESOTA  {irsiny or catiromnia R HE l."‘f',‘:} EOHERSS
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Harvest Frequency Menement
133 (A) 2015 a & Every day

mEvery 2 days

- : wmaan | HIQHESE
marketable yield
per unit effort

; with a 2day
harvest interval

Average Drosophile eggs/larvae per kg +SEM

Eggs st and 2nd instars 3rd instars
Leach et al. 2018. Pest Sci

o State MICHIGAN STATE UNIVERSITY OF ) RS UF wrleolew @ NC STATE 9 U"S’—DAaaS
U;f\;)_,’engitya ¢ UNIVERSITY MINNESOTA k{\(mgﬂx!§ FKUT(JF'RS B(.]']\\(.](.} MA‘J‘&IANB LS Y ,\LK;NS,\S —

FLORTDA

UNIVERSITY OF (5
@ GEORGIA

Organic

Sanitation i SiD

Management

Remove and destroy cull frui

Leave Iin a sealed container
2-3 days in direct sun

Bury =2 2 ft d

Leach et al. 2018. Pest Sci
: MICHIGAN STATE UNIVERSITY OF ) RS srlreleny @5’ NC STATE 9 USDA
S Moyt N S UCRAVIS Rurcrks UF Bereley o IRRRR ™, 2839

FLORTDA

UNIVERSITY OF (5
@ GEORGIA
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Organic

Post Harvest Cold Storage Nt

J Cool fruit as soon as
4 possible after harvest

Encourage consumet

Alys et al. 2018. Econ. EntomoBurrack lab NC Statg
o Oregon S MICHIGAN STATE UNIVERSITY OF ) RS srleelev % NC STATE A
rogmsiae Mo st Y ucpavis Rurcrrs UF Bereley % [EOEE @ woigec

q E.;\‘lv(ﬁ)nsla‘ oF
EORGIA ¥ Universi MINNESOTA UNIVERSITY OF
- ¥ University ARKANSAS

Organic

Post Harvest Cold Storage Nt

Raspberry at 32°F Raspberry at35°F
@ 1stinstar (3 days) ¢ g Old Egg (1 Day) c
Q 60 Q. 60
> >
O 50 Q. 50
A 40 [ T
= b = . . b
20
c a a I c a
O, — o 10
: ¢ = N

5Days 4Days 3Days Cirl
5Days 4Days 3Days Ctrl

Some variation in time to stop development dependent
upon temperature, life stage of SWD, and fruit type

Alys et al. 2016. Econ. EntomoBurrack lab NC Statg

G OregonState MICHIGAN STATE UNIVERSITY OF | (™ RS UF srlcelev % NC STATE 9 USDA
oty UNTVERSTTY UCDAVIS RUTGERS 2 Berkeley FIVOLRAGH UNIVERSTY (RS =a=02s

UNIVERSITY OF
'!" GEORGIA Wy niversity MINNESOTA
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Post Harvest Cold Storage

Organic
SWVD
Management

Blueberr Blackberry
4 e b 3 c
df=6,12; F=7.02; p<0.0022 df=6,18; F=8.56; p<0.0002
3 15
2 3 10 a b 5 b
o s =il oc-
£ 5 o = O C — 32F
3 0°C 22°C 0°C 2.2°C 0°C 2.2°C 20°C 0°C 22°C 0°C 2.2°C 0°C 2.2°C 20°C
K 2.2°C = 36F
Q' 5 Days 4 Days 3 Days 5 Days 4 Days 3 Days . -
c
g °C =68
% 50 Strawberry Raspberry 20 - F
df=6,18; F=9.70; p<0.0001 300 1
15 b | 200
10
a 100
—t— . O - 5 .
0°C 22°C0°C22°C0°C 22°C20°C 2.2°Cfor 2.2°Cfor 2.2°Cfor 20°C
5 Days 4 Days 3 Days
5 Days 4 Days 3 Days les et al. 2016. Econ. EntomoBurrack lab NC Statg

UNIVERSITY OF OrcgonSLatc MICHIGAN STATE

UNIVERSITY OF A n 3
@ GEORGIA \r University.  UN1VERS 1TV MINNESOTA UCDA‘"S RUTGERS HE I

serleley . ®  [EEEE @ woa.d
=) K AN AN o -

Cultural Controls for SWD

FACTORS AFFECTING SWD ENVIRONMENT SUITABILITY
1 - Netting

2 - Irrigation type

3 - Presence of weed mat
4 - Pruning intensity

5 - Harvest frequency

6 - Refrigeration

;'Fl,’i‘i; Oregon State
& University

UNIVERSITY OF

@ GEORGIA

UNIVERSITY
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4 Organic

Objective 3-Biological Controls

* Review of 75+ papers

* Open access idournal of
Integrated Pest Management

» 3 pgExtension bulletin,
Oregon SU EM 9269

Biological Control of Spotted-Wing Drosophila (Diptera:

Drosophilidae) —Current and Pending Tactics

' Xingeng Wang.? Kent M. Daane,* Kim A Hoelmer” Rufus Isases.*
» ighn M. Walton*

Jana C. Lee,
Asht

UNIVERSITY OF
MINNESOTA |

UNIVERSITY OF  (ris

Cvesgtmyor H"‘ M OregonsState MICHIGAN STATE

University UNIVERSITY

i

New
adults
emerge

ucpavis Rutcrrs UF Berkeley

. SWD
Management

develops

Many pupate in soil
Fig 2, Lee et al. 2019

& NC STATE USDA
wm“ H“ UNIVERSITY
\RKI\NSAS

FLORIDA

4 Organic

* Review of 75+ papers

* Open access idournal of
Integrated Pest Management

Whatbiocontrolsare available?

Pathogen

Spray & kill

Lure-and-infect

. SWD
Management

Predators & Parasitoids

Aboveground
predators

* 3 pgExtension bulletin, - \.
Oregon SU EM 9269 it | [©,.0 p— Parasitoid
with " lays egg in larva
spores fungi
\XY lays egg in pupa
m bait § Residual Feed on
esidual
Biological Control of Spotted-Wing D hila (Diptera: N— pupa
Drosophilidse)—Cumrent and Pending Tactics effects from
i G, Lee, " Xingeng Wang.* Kent M. Daane,> Kim A, Hoslmec? Rutus Isases contact
Ashfaq A. Sial," and Vaughn M. Walton*
gsgﬂ:;’%i SOG g ﬁ Ground predators
UNIVERSITY OF (i MICHIGAN STATE UNIVERSITY OF . . N TATE A
m CEORCTA ‘“1.» Saf‘genglg.atc MICHIGAN STATE ity UC DAV'S m]TGrRS HE BL]‘]\L](.} SIAROTARD g USD
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Organic
SWVD
L3
Does something work? Management
Sortable Excel sheets, 75+ papers
SWD stage first swp
Nematodes Source Arena Delivery & Rate exposed' location Duration Results Outcome Reference
Lab: strawberry In
Nemasy8G, plantin15cm  Pour 18,000 1J in sand + 2 strawberry
Heterorhabditis bacteriophora BASF sandy dome  predator species Eggs onsand 6d Ns larvae-pupae from control no effect Renkema & Cuthbertson 2!
Lab: strawberry In
Nemasy8G, plantin15cm  Pour 27,000 1J in sand + 1 strawberry ~82% c-reduction of larvae-pupae for
Heterorhabditis bacteriophora BASF sandy dome  predator species Eggs onsand 6d nema-Orius, ns for nema+beetle effect  Renkema & Cuthbertson 21
Lab: strawberry In
Nemasy8G, plantin 15 cm strawberry
Heterorhabditis bacteriophora BASF sandy dome  Pour 54,000 1J in sand Eggs onsand 6d Ns larvae-pupae from control no effect Renkema & Cuthbertson 2!
Nemasy8G, Lab: 15 cm sanc Pour 18,000 1J in sand + 2 In blueberry
Heterorhabditis bacteriophora BASF arena predator species Eggs onsand 6d ~63% c-reduction of larvae-pupae effect  Renkema & Cuthbertson 21
Nemasy8G, Lab: 15 cm sanc Pour 27,000 1J in sand + 1 In blueberry ~60% c-reduction of larve-pupae for
Heterorhabditis bacteriophora BASF arena predator species Eggs onsand 6d nema-Orius, ns for nema+beetle effect  Renkema & Cuthbertson 21
Nemasy8G, Lab: 15 cm sanc In blueberry
Heterorhabditis bacteriophora BASF arena Pour 54,000 1J in sand Eggs onsand 6d Ns larvae-pupae from control no effect Renkema & Cuthbertson 2!
USDA Georgia Pipette 125 or 15Q 100 1J/cm"2
Heterorhabditis bacteriophora lab Lab: 1oz cup over diet Larvae 4 dold In diet 12d No nematode infection no effect Woltz et al. 2015
USDA Georgia Pipette 500! 100 1/cm”2 over
Heterorhabditis bacteriophora lab Lab: Loz cup  blueberry Larvae 3dold Inblueberry 12 d No nematode infection no effect Woltz et al. 2015
Lab: 9 cm Petri
Heterorhabditis bacteriophora BASF dishw/sand  Add 10,000 13/ml Pupae Onsand 14d ~38% pupal c-mortality effect  Cuthbertson & Audsley 201
Lab: 9 cm Petri Larvae 2nd
Heterorhabditis bacteriophora BASF dishw/sand  Add 10,000 13/ml instar Onsand 14d ~94% pupal c-mortality effect  Cuthbertson & Audsley 201

UNIVERSITY OF

MICHIGAN STATE
'!" GEORGIA & Oregon State

Umversnty UNIVERSITY

UNIVERSITY OF UF . N TATE
P i uepavis rurors UF Bertely @, R

FLORIDA MARYLAND

9 USDA aE

’\kk \VS/\S

Drosophilid parasitoid community in the US

Pupal parasitoids:

Pachycrepoideus vindemi
(Pteromalidae)

Trichopria drosophilae
(Diapriidae)

Larval parasitoids:

Leptopilinaheterotoma

Leptopilina boulardi
(Figitidae)

Asobara tabida
(Braconidae)

UNIVERSITY OF

'!!, GEORGIA ¥

UNIVERSITY OF
MINNESOTA

Oregon State MICHIGAN STATE
UI'I.lVEI:'Slty UN EYERS 1TV

ucpavis Rutcrrs UF Berleley . ®

FLORIDA

Organic
SWVD
agement
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Trichopria drosophilae
. (BIETIETE))
“*.-not widely distributed

MICHIGAN STATE UNIVERSITY OF T . .
8?5;-21;?& UNIVERSITY MINNESOTA m F{UTL'F‘Rb P A ”" UNIVERSITY

Drosophilid parasitoid community in the US,F,,Y
Pachycrepoideus vindemiae
(Pteromalidae)
widely distributed

.
A

) OregonState MICHIGAN STATE m N\ﬂsm OF U OTR keley . @ i NCSTATE [
Umversnty UNIVERSITY TFORNIA - F o J J\m‘{‘i’L‘ANL‘) UNIVERSITY )\’;{f{bf\wﬁ‘;”! 2”_




3/4/2020

Organic
Augmentation (or maseelease) of pupal parasitoidSa e

Inoculation (‘seeding’ a natural enemy into the habitat)
Inundation (releasing many natural enemies, more like bio-insecticide spray)

on SUAINASLE CI0F AAOEUENT =

o= 7 > / I I « In Italy, problems with

) the parasitoid supply
oW ’.»‘," > I I (late releases)

+ Some encouraging
I I results with the
Augmentorium
2018-19- Biobest abandoned T.

(T FONDAZIONE
EDMUND
'\W MACH meE

| |l Y

Muscidifurax raptor for flies
in barns, stables, dairy Driscotts @ || o @ e

in the surrounding areas (60 Ha).

“ 2018 I I 2018-19 + Releases were performed

weekly during 7 weeks (April-

« Trials conducted in Algarve May)
« Possible presence of chemical + Wide-area inoculative releases
control of T. drosophilae (regional « Cost 100-120$ per Ha.
level) RossiSi iaial 2010)

+ No reduction in SWD

- _No results available vet

UNIVERSITY OF (g MICHIGAN STATE unverstTY oF [ J(C RS »rlcele @ a USDA
&a# Oregon State  MICHIGAN STATE UCDAVIS RUTGERS rkeley ... SN W USDA
M GEORGIA Ry Univarsiy < UnivinsiTy MINNESOTA sty o oo b4 Berkeley [OIVCIONGEY UiversiTY [RMSoE ==des

Organic
Augmentation (or maseelease) of pupal parasitoidSaoe

Inoculation (‘seeding’ a natural enemy into the habitat)
Inundation (releasing many natural enemies, more like bio-insecticide spray)

Muscidifurax raptor for flies Ongoing studies in
in barns, stables, dairy USA, but mass

production methods
are still relatively crude

UNIVERSITY OF (s UNIVERSITY OF ~ 2 @
G Oregon State MICHIGAN STATE s UF Berkele ! Mruud & uba
'!!' GEORGIA © uﬁfé";?iq e NIV ERSTY S MINNESOTA UCDA‘"S RUTGERS b4 B..&.TJ&%J&Y [V PAR UniversiTy J K?N e —"aa
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4 Organic
ce . % SAVD
Summary: US Parasitoid Release Trials Management
Site ____ [Release ______|Control?
CAcaneberry Tricho& Pachy No diff, Tricho
hoophouses 1,000+ per release parasitism trended
higher than control
ORcaneberry ~50Pachyperwk &  Higherparasitism in
hoophouses augmentoriumbox  release vs control
OR wild blackberry ~50Pachyperwk &  Sites, no diff irfruit
borders augmentoriumbox  infestation nor SWD
adult in traps
MN raspberry 500 perwk for 2wk  No diff inSWD fruit
hoophouses infestation, release
sites trended lower
Hogg USDA ARS & Daane UCB (CA), Lee USDA ARS (OR), Rogers U
W cisiain @ o vonewsys BN e UCpAVIS Rurcres UF Beeley, ® TR @ 50130
. . . & Organic
% SAVD
Classical Biological Control B oo
120° 60° 0" 60" 120° 180"
B e @ gmpngee Memonsme PEY e UCDAVIS Rutarrs UF Berekey  ®  [TRER 9 4
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Organic
SWVD
Management

FLORIDA MARY'LAN]) ARKANSAS

uNIVERSITY 0F ¢
a GEORGIA i

Figitidae
Ganaspis

Braconidae

Asobara

"’d Oregon State MICHIGAN STATE

Umvgrs[ty UNIVERSITY

A UCDAVIS RUTGERS | UF Berkeley ... '@' M NCSTATE

MINNESOTA

Organic
SWVD
Management

Figitidae
Leptopilina g

In both China and South Korea

three important larval parasitoids
attackedfigBiddD: we me
common in early fr
was more common later in the season.

a USDA azs

ARKI\NSAS

PR MARVIAND I
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4 Organic
SWVD
o o
Co-existence on different host plants Managerent
-Ganaspis brasiliensis [l Leptopilina japonica Cother —
igitidae
1007 Ganaspis
g
C <~
o
=23
82 507
Qwn
EC
O ©
O a
0-
1007 0 o Figitidae
Leptopilina
. 20% >60%
28 arasitism
@ TE’ 50 p
s S
o
L N Em
Rubus Rubus Fragraria Sambucus
foliosus niveus moupinensis adnata
From Chinese collections (2016, 2017)
UNIVERSITY OF MICHICAN STATE UNTVERSITY OF . N TATE USDA
1) Determine if the Invasive Pest is a Target for Biocontrol
1a) Demonstrate targeted pest cause 1b) Develop arguments to justify 1c) Develop coalitions of stakeholders|
economic and/or ecological damage th biocontrol as a management strategy 04D (i.e., homeowners, farmers, foresters)
will require long term management suppress targeted pest populations that support project initiation
2) Initiate a Biocontrol Program
2a) Obtain funding, determine 2b) Form col |l abor ac) Obtin germétstto p e s t '2d) Initiate logistical
pest origin, develop plans to find,l=> origin to assist with foreign \I:} collect & import arrangements for travel,
import, & screen biocontrol agents exploration & ecological natural enemies to search & collection of natural
research quarantine enemies
~

3) Search, Discover and Screen Natural Enemies

3b) In quarantine test
host specificity, host
range, efficacy & biolog

3a) Conduct exploratiol
& identification of
natural enemies
establishcoloni

3d) Agent shows
promise and release

3c) Agent §hows no promise and new permit is prepared and
natural enemies are sought or agent sho issued
promise but additional quarantine studies|

requested l

4) Release and Evaluate Approved Natural Enemies

[

4a) Mass production an 4b) Evaluate efficacy & 4c) Evaluat e |n & tddyrPeparepublesmrgpors for
release of approved establishment at release sites establishment, spread, and stakeholder, scientific, economic|
natural enemies and biology in released area biological & economic impac| regulatory & public audiences

40
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. Organic

Summary i S\VD

Management

USDA APHIS petition revie
is almost complete.

The “ G1 CGamaspsi
brasiliensiwill be released.

G1 is found in South Korea,
Japan, China, and Canada!

Still to do is to improve mas
production methods,
determine differences
among Gb strains, and
initiate release & evaluation

UNIVERSITY OF UNIVERSITY OF ' "
) GEGRGIA @ Qromugtate MICHICANSTATE wesrve UCDAVIS RuTGERs UF Berkeley . MAMAND . USDAT

itf
University FLORTHA ARKANSAS

Objective 4 — Chemical Control 3 Mancgement

CraigRoubos
UGA

° Spinosad (Entrust@ SC) is Currently Entrust® SC Label Restrictions by Crop

the most effective insecticide for ro Raspberry, Sione
. p Blueberry Blackberry Strawberry Pruit
organic growers.
A A A Application 4-6 fl 4-6f 4-6 fl 4-8fl oz/
M Label reStrICtlonS and the rlSk Of Rate oz/acre oz/acre oz/acre acre

insecticide resistance require

PHI 3 days 1 days 1 days 7 days
rotational products.
Retreatment a s - 7
6 da; ays a;
Interval e 3 & #
29floz | 29flozper | 29floz 29floz
Max Amount
per year year per year per year
Source: Max No. 6 per . 3 per
6
http://msue.anr.msu.edu/uploads/resources/pdfs/ Applications year sy || Bl year

MSU_Organic SWD_factsheet_Dec2016.pdf

uNIVERSITY 0F P MICHIGAN STATE UNIVERSITY OF '. N TATE USDA
) GEGRGIA @ Qromugtate MICHICANSTATE ‘e UCDAVIS RUTGERS | UF Berlkeley ., MM{YLAND 9 D2 Jes!

itf
University FLORTHA ARKANSAS
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Organic
.o L3 .o .o . MD
Spinosad Resistance in California Management
_ . resistant LG, First location SWD was reported in North America
Resistance ratio (RR)= :
susceptible L& 4
Lethal concentrations i
LQD RR LG)O RR 3 ime\;‘\;glfskill il
(6hr) (6hr)  (8hr) (8hr) sineicsco
Wolfskill 46.1 1 29.4 1 e
WatsonVi"e 354 6 7.7 152 . 6 5. 2 Watsonville:‘ x.m“werg:;ﬂ»,wh AP Vegas
Postselection 423.6 9.2 2276 7.7
| Watsonville LCg, 12-22 times higher than MI population |
Gress & Zalom (2018est Management Science
B cisiain @ o vonowsys BN e UCpAVIS Rurcres UF Beeley, ® TR @ 501304
Organic

Insecticide Evaluation - laboratory

100 @ Without Adjuvant O With Adjuvant

>

=

g 80

S

=

€ 60

[

e

)

o 40

c

[

Q

= 20 {

0 T T T T T T
Control Azera Entrust Grandevo Jet-Ag Venerate Veratran D
Insecticide
uivRRSITY OF Gy Oregon State MICHIGAN STATE tversry o I JC DAVIS RUTGERS UF Berkeley
'!!'GEORGIA G University  UNTVERSITY MINNESOTA  Tsvmssiny o catmromsin T DERCEY i

SNVD
Management

 Fruit dip assay from
Georgia

* Adjuvant: Nu Film P
None of the other

products were as
effective as Entrust

No effect of adjuvant
USDA

b =

ARAR g -—

NE STATE
‘?L‘AJ‘\IL‘) UNIVERSITY
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. Organic

o N o = SANVD
Insecticide Evaluation - field Management

=
o
o

Residue Age

B0 DATE3 DATOS5 DAT

o]
o

60 » Semifield bioassay
4o from Florida

(Southern Highbush
20 Blueberry)

* Adjuvant:Oroboost

Average % mortality of adult SWD
o

Highest mortality with
Entrust and Azera

Minimal benefit of

adjuvant
B e @emmg v N s uomas Rovers UF, by, R, 8, e
. Organic
R N = S\VD
Evaluation of Sterilants Management

» Sterilants

— Products containing hydrogen peroxide
and peroxyacetic acid

— Used as fungicides @OxiDate 2.0
° H yp Ot h e S i S Treatment for the prevention and control of plant pathogenic diseases in field grown crops and greenhouses
—-Sterilants affect S I I
by disrupting the naturally occurring fungi
and yeasts on fruit
Photo by S.Wold-Burknes!
- https://www.fruitedge.umn|
¥ edu/82317swd
@ cioRcin @ o menonsure FFY Spme UCDAVIS Rutcirs UF Berkeley {-;LANDM gm USDATod
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. Organic

o o - MD

Evaluation of Sterilants Managerent

- Florida « Small plot trials in Florida and Georg

—e— Control

—e—Entrust
Jet-Ag
Oxidate

Mean SWD emerged from 100 fruit

24-Apr
Sampling date

* Mean adult emergence/100 berries for 4 weeks
* 6 pesticide applications indicated by arrows

UNIVERSITY OF Orcgnnﬁtatc MICHIGAN STATE
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— Repeated applications of sterilants
— Compared with Entrust

Georgia

o Infested Berries

v 10

5 P=0.449

28

Q

6

S
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c

8 2

=

0
Control Entrust Jet-Ag OxiDate

Treatment
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Evaluation of Sterilants

Oviposition on Treated Berries

— USDA(Corvalis OR

— Prebagged berry to prevent natural
infestation
A spray JetAg/control
A bag again with SWD for 1 d
A count eggs laid

— Other bags had SWD introduced th-ath
day, 10 reps/treatment/day

— Sprayed berries had fewer eggs laid in
them

Do Li ¥ OregonState MICHIGAN STATE

¥ University UNIVERSITY MINNESOTA
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Management

# SWD eggs +SE

Days after spray
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Evaluation of Sterilants Management
 Field trial with blackberries
— University of Maryland
— Blackberries sampled before and after
(24 hrs) JetAg® application
— Fruit fungal community was sampled and
identified
B cisiain @ o vonowsys BN e UCpAVIS Rurcres UF Beeley, ® TR @ 501304
s Organic
L3 .o SND
Evaluation of Sterilants - blackberry Management
Application date: 08/01/19 F14=33;P=0.14,N=2
0.15 N.S. 0.15 N.S. .
."é
w 0.1 0.1 l
=
X
5 l
Y 0.05 0.05
(2]
: 1 ]
0 0
Control - 0d Jet-Ag®-0d Control - 7d Jet-Ag® - 7d
* No significant differences on SWD infestation between Control andgiet
* Repeated in October 2019: same trend
B cisiain @ o vonewsys FEN e UCpAVIS Rurcrrs UF Beeley  ® JERER @ woa
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Evaluation of Sterilants - blackberry Management
Application date: 08/01/19 Foso= 1.28; P =0.262; N = 2
a
4000
+ 3500 . .
2 3000 a * No significant differences
5 2500 between Control and Jet
I 2000 Ag® before AND after
()] . .
> 1500 A application
o .
® 000 f‘ I * Reduction and reduced
500 1 variability of yeasts after
0 application
Control Jet-Ag®
Before applicationyZilaW-\itIg=Te]o][[ef:1ile]g
B cisicin @ o vonewsys BN ween UCpAVIS Rurcrrs UF Beleley @ TR @ wi3a
. . 2 Organic
Evaluation of Sterilants - blackberry SWD
M t
application application application application
Candida Candida Candida Candida Application date:
08/01/2019
Cryptococcus Cryptococcus Cryptococcus
Curvibasidium Curvibasidium Curvibasidium
genus only found
Hanseniaspora Hanseniaspora Hanseniaspora Hanseniaspora before application
Kodamaea bold =
Kurtzmaniella Kurtzmaniella genus only found
Malassezia Malassezia Malassezia Malassezia after application
Metschnikowia Metschnikowia Metschnikowia Metschnikowia
Slight changes in the
— — yeast community
Pichia Pichia after JetA®
application
Wickerhamiella Wickerhamiella
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Evaluation of Sterilants — blackberry Management

« Efficacy against yeasts was shown in agar plug diffusion assays
(Van Timmeren et al. 2019)

» Potential coverage issue on blackberries?

« Lab experiments are planned to check yeast control on blackberries

o oSk 1ok

Wl Giskaix @ Oregonstare. MICHIGAN STATE vwversryor UCDAVIS RUTGERS HE Berkeley .. MM{YLAND \kgm B Jes
. Organic
. . SWD
Chemical Control — Summary Management

* There is a need to find alternatives to spinosad (Entrust SC)

* |nsecticide resistance has been documented in California. Other states
should continue monitoring for insecticide resistance.

« Sterilants are being used with some success at reducing SWD infestation
— We saw differences in efficacy among study sites

— No differences in total yeast abundance, but slight changes in yeast
community

— How these products work still needs to be determined

nnnnnnnnnnnnn ICHIGAN STAT UNIVERSITY OF N TATE A
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BEHAVIORAL STRATEGIES:
* SPLAT reduced SWD fruit infestation at lower SWD population densities which
makes it a useful early season tool
* Food grade gum reduced SWD fruit infestation for up to 21 days. However,
efficacy decreased further away from the point source.
CULTURAL STRATEGIES:
+ If installed appropriately, physical exclusion using mesh netting <1 mm can
provide 100% control of SWD
* Using blackveedmatreduces SWD survivorship and fruit infestation
* Heavy pruning increases temperature and decreases humidity in the canopy
leading to lower SWD fruit infestation
* Frequent harvests and properly removing & destroying fruit cull reduce the risk of
fruit infestation
+ Ifinfested, postharvest refrigeration (336°F) can kill larvae inside the fruit

UNIVERSITY OF OregonState MICHIGAN STATE UNIVERSITY OF UTGERS UF Berkeley %‘ NC STATE 9 USDA
@ GEORGIA University UNIVERSITY MINNESOTA  {KIVERSITY OF CALITORNIA R T it XY MARYTANT IR | AN ﬁaa
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CONCLUSIONS Management
BIOLOGICAL CONTROL:

* Native parasitoids are not effective in reducing SWD infestation

» Exotic parasitoids have shown promise in initial lab studies. Once USDA APHIS
petition is approved, they will be evaluated and released in the field.

CHEMICAL CONTROL:

» Entrust remains the most effective option of organic SWD control, and other
materials includingsrandevo PyGanicandAzerashould be used in rotations

* Resistance to Entrust has been documented in California, and other regions shou
continue monitoring

+ Sterilantssuch as Jet Ag ari@idatewere effective in reducing SWD fruit
infestation in some regions

* While their exact mode of action is unclear, initial studies showed no differences
in total yeast abundance, but slight changes in yeast community

UNIVERSITY OF OregonState MICHIGAN STATE UNIVERSITY OF UTGERS UF Berkelev %‘ NC STATE 9 USDAaE
@ GEORGIA ¥ Unitersity  UNTVERSTTY M. DCDAVIS RL 2ETEEY Ak INDERIE 7 -—
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WMANAGEMENT RECOMMENDATIONS FOR
Spotted Wing Drosophila
o Organic Berry Crops

Project website Georgia
http://eorganic.info/spottedwingorganic blog.caes.uga.edu/blueberry/
SWD*IPM (western region) Michigan
spottedwing.org WWw.ipm.msu.edu/SWD.htm

NC IPM Center (factsheets) North Carolina

ncipmec.org swd.ces.ncsu.edu

NE IPM Center Minnesota

SWD Working Group http://www.fruitedge.umn.edu
Florida

Arkansas Interactive Budgets for Fruit Crops  hitp://entomoloqy.ifas.ufl.edu/liburd/fruitnvegi
http://cars.uark.edu/ourwork/Specialty-Crop-  pm/index.htm
Production-and-Marketing/fruit_budget.aspx
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http://eorganic.info/spottedwingorganic
spottedwing.org
ncipmc.org
http://www.northeastipm.org/working-groups/spotted-wing-drosophila/
http://cars.uark.edu/ourwork/Specialty-Crop-Production-and-Marketing/fruit_budget.aspx
http://blog.caes.uga.edu/blueberry/
http://www.ipm.msu.edu/SWD.htm
https://swd.ces.ncsu.edu/
http://www.fruitedge.umn.edu
http://entomology.ifas.ufl.edu/liburd/fruitnvegipm/index.htm
https://bit.ly/2Lvzy14
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https://ugeorgia.cal.qualtrics.com/jfe/form/SV 6nxtgv8vPQiNjlH

Slides from this webinar, and the recording, will be
made available to all registered attendees and also
posted on YouTube
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