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Abstract

Collectively, managing coleopteran insects can be challenging because the adult and larval stages may
both cause damage and sometimes occuiifterent hosts or on different plant parts. While
organophosphates, pyrethroids, and neonicotinoids can provide good to excellent control of coleopteran
insects, not all products work equally well in all situations. Treatments for borers are veryntiifiare
treatments targeting white grubs. Developing newer classes of chemistry are important to reduce the
environmental consequences and to minimize the development of resistance. Starting with the 2004
Annual Workshop, screening a number of productedanage coleopteran insects became one of the high
priority projects for entomologysrom 20® through2018 74 products representirgp different active
ingredients were tested for managenwrdadult and larval stages of coleopteran inseetaddition,10

products representintp active ingredients were evaluated lepidopteran clearwing borers in 2008 and
2009.These products represented both biological and chemical tools. Some products were already
registered but more data were needed or they wargdared standards to measure the level of efficacy
achieved with other materials. Other products were in development but have not yet been registered with
the EPA. While a number of coleopteramd lepidopteraspecies were tested, or@poughexperiments
wereable to be completeoh the coleopteran specibkack vine weevil, Japanese beetle, oriental beetle

Sri Lankan weeviland viburnum leaf beetles tecommend actions to register or amend labels for these
pests.



Introduction

Coleogeran insets have represented some of the most pervasive invasive insects imported into the
United States. While not all coleopteran insects causing damage are invasive, a large number impacting
growers and laratapes originated outside th& \Collectively, managirg coleopteran insectsan be
challengingbecause the adult and larval stages may both cause damage and sometimes occur on different
hosts or on different plant pari&/hile organophosphates, pyrethroids, and neonicotinoids can provide
good to excellent carol of coleopteran insects, not all products work equally well in all situations.
Treatments for borers are very different than treatments targeting white grubs. Developing resesr cla

of chemistry are importand reduce the environmental consequergekto minimize the development of
resistanceAt the 20@ Annual Workshop, screening a number of prodtci®ianageoleopteran insects
became one of the high priority projetds entomology. Tk following research was conductbdtween

2006 and2018 Additional research for managing lepidopteran clearwing borers was conducted in 2008
and 2009.

Materials and Methods

Seventyfour insecticidesvere tested againsix species of soil dwelling larvasijx species of borers, and
five species of foliar feedp adults and larvaélowever, not all products were tested against all species.
Depending upon product characteristjdsliar, trunk spraydrench applicationssoil incorporatioror

other application methodsere madeA minimum of four plants (replicattreatments) were required

with most researchers exceeding this minimum. Insect counts were reabtoeihgs suitable for each
pest.Phytotoxicity when observedas recordedrl he following protocols were used: 088, 09017, 10
023, 12006, 12019, 13006,16-007, 17-007, 18-008and 18009. For more detailed materials and
methods, including application rates for various prodyséesgse visit
http://ir4.rutgers.edu/ornamental/Ornamted Drafts.cfnto view and download these protocols.

Products were supplied to researchers (See list of researchers in Appendix 1) by their respective
manufacturers.

For all research data tables, product names have been updated where manufactureebhsivedesade
names and tables have been rearranged by product alphanumeric order.

Table 1. List of Products and Rates Tested from 2005 t#018

Active Application Method & Rate(s) i #

Product Ingredient(s) Manufacturer per 100 ghwater unless otherwise specified | Trials
A20520A /DPX- | Cyantraniliprole DuPont Drench 321l oz 1
HGW86 / 100 fl oz 1
Mainspring Foliar 8 fl 0z 2
16 fl oz 3
Trunk Spray 321l oz 1
Acelepryn/ Chlorantraniliprole | DuPort Dipping bolt 15.9 fl 0z (47 g ai) 1
DPX-E2Y45 32 floz 1
1.67SC 64 fl 0z (189.4 g ai) 1
255 fl 0z (754.4 g ai) 1
Drench 0.5 fl oz/inch DBH 1

(14.8 ml)

0.8 fl 0z 10
3.2 fl oz 1



http://ir4.rutgers.edu/ornamental/OrnamentalDrafts.cfm

Product

Active
Ingredient(s)

Manufacturer

Application Method & Rate(s) i

per 100 gawater unless otherwise specified

=
=
o
7

6.47 fl oz

8 fl oz

11.5fl oz

8 fl oz

16 fl oz

23floz

32floz

46 fl oz

47.9floz

100 fl oz

Foliar

2floz

4 fl oz

8 fl oz

10 fl oz

16 fl oz

47.9floz

Soil
incorporation

1 ppm

2 ppm

4 ppm

5 ppm

10 ppm

20 ppm

Trunk spray

10 fl oz

32floz

Aloft

Clothianidin/Bifenth
rin

Arysta

Foliar

8 fl oz

15 fl oz

Trunk spray

32floz

Ammo 2.5 EC

Cypermethrin

Helena

Dipping bolt

15 fl 0z (66.3 g ai)

32.7 fl oz (144.9 g ai)

Ancora

Isaria fumosoroseus

OHP

Foliar

16 oz

Arena 50WDG

Clothianidin

Arysta

Drench

1.28 oz

1.9 g/inch DBH

Soil
incorporation

49 mg/pot
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Asana XL

Esfenvalerate

DuPont

Dipping bolt

6.8 fl 0z (8 g ai)

65.4fl 0z (76.5 g ai)

82 fl 0z (95.9 g ai)

131.3 fl 0z (153.5 g ai)

AzaGuard

Azadirachtin

BioSafe

Foliar

16 fl oz

Azatin XL

Azadirachtin

OHP

Dipping bolt

256 fl oz

BAS 320i

Metaflumizone

BASF

Dipping bolt

16 fl oz

Drench

12 fl oz

16 fl oz

50 ppm

100 ppm

Foliar

45fl oz

16 fl oz

Soll
incorporation

1 ppm

2 ppm

4 ppm

25 ppm
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Active Application Method & Rate(s) i #
Product Ingredient(s) Manufacturer per 100 gawater unless otherwise specified | Trials
50 ppm 1
100 ppm 1
200 ppm 1
BeetleGONE Bacillus Phyllom Foliar 16 oz 1
thuringiensis 16 |b 4
galleriaestrain SDS 10 g/gal 1
502
Bifenthrin 8% Bifenthrin Dipping bolt 36.3fl 0z (42.5 g ai) 1
ME 72.7 fl 0z (85 g ai) 1
145.4 fl 0z (170 g ai) 1
Botanigard ES | Beauveria bassiana| BioWorks Drench 39 uL/pot 1
Foliar 32 floz 4
Soil 39 uL/pot 1
incorporation
Botanigard WP | Beauveria bassiana| Laverlam Drench 18.7 mg/pot 1
Soil 18.7 mg/pot 1
incorporation
Botaniguard Pyrethrins + BioWorks Foliar 32 floz 1
MAXX Beauveria bassiana Trunk spray 32floz 1
strain GHA
CalAgri50 1 % | Potassium phosphat CalAgri Drench 128 fl oz 1
Products
Celero 16WSG | Clothianidin Valent Dipping bolt 8oz 1
8.6 0z (38.8 g ai) 1
17.1 0z (77.6 g ai) 1
37.50z (170 g ai) 1
Drench 0.5 0z 3
1.2 0z 2
4 0z 2
12 0z 1
16 oz 1
20 oz 1
4 0z/1320 pots 1
Foliar 40z 8
6 oz 2
CoreTec Imidacloprid Bayer Soil treatment | 3 tablets/inch trunk 1
diameter
DEET N, N-diethylm- Dipping bolt 40 % 2
toluamide 90 % 1
Discus Imidacloprid+ OHP Dipping bolt 100 fl oz 1
cyfluthrin 180fl oz (83.3+19.8 ¢ 2
ai)
364 fl 0z (169.6 + 39.6 1
g ai)
Drench 10fl oz 2
13floz 1
1.5 fl oz/inch DBH (44 2
ml)
Foliar 50 fl oz 2
DuraGuard Chlorpyrifos Whitmire Drench 50 fl oz 1
Dursban 2E Chlorpyrifos Dow Dipping bolt 32 floz 1
Chlorpyrifos Dow Dipping bolt 13.1fl 0z (92.8 g ai) 1




Active Application Method & Rate(s) i #
Product Ingredient(s) Manufacturer per 100 gawater unless otherwise specified | Trials
Dursban Turf Foliar 16 oz 1
(4E)
Dylox 80S Trichlorfon Bayer Drench 3.75 0z 1
ESP 715 ESP 715 Bayer Drench 8.55 fl oz 1
Flagship 0.22G | Thiamethoxam Syngenta Top dress 4.25 g/9 sq ft 1
6 g/pot 1
Flagship 25WG | Thiamethoxam Syngenta Drench 0.4 0z 2
50z 1
8oz 8
17 oz 1
24 0z 1
0.18 oz per 1000 sq ft 1
Foliar 8 0z 1
Top dress 0.09 g /linear foot 1
0.1 g/9 sq ft 1
Trunk spray 16 oz/acre 1
HachiHachi Tolfenpyrad SePro Foliar 21floz 7
15SC 27 floz 6
32floz 5
Hexacide Rosemary oll EcoSmart Drench 1.5qt 1
IKI-3106 Cyclaniliprole ISK Foliar 22 floz 11
27 floz 7
Kontos Spiroetramat OHP Spray 3.4floz 1
Lorsban 4E Chlorpyrifos Dow Dipping bolt 66.9 fl 0z (474 g ai) 1
108.3 fl 0z (767.5 g ai) 1
Lynx Pyrethrins Laverlam Foliar 16 fl oz 1
Mach 2 2SC Halofenozide Dow Drench 2 Ib ailA 1
2.9 fl oz per 1000 sq ft 1
Marathon Imidacloprid OHP Drench 20 g per 3000 sq ft 1
Marathon 1G Imidacloprid OHP Soil 0.1 g ai/gal 1
incorporation | 7 g/pot 1
Marathon Il 2F | Imidacloprid OHP Drench 20 g/650 pots 2
20 g/244 pots 1
Drench 0.2floz 1
Foliar 1.7 fl oz 2
MBI-203 DF Chromobacterium | Marrone Foliar 1lb 4
subtsugasestrain 21b S
PRAA4-1T 3lb 1
Merit 75 Imidacloprid Bayer Foliar 10 tsp 1
Drench 6.4 0z 1
Met 52 Metarhizium Novozymes Drench 58 0z 2
anisopliae Sail 20 g/ 4 gal redia 1
incorporation
Metarhizium Metarhizium Novozymes Dipping bolt 1.3x 106 1
anisopliae anisopliae 3.9x 16 1
Strain F52 3.9x 10 1
Drench 2.9 g/pot 1
14.04 cfu/pot 2
28.08 cfu/pot 2
56.16 cfu/ pot 1
Foliar 29 fl oz 3
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Active Application Method & Rate(s) i #
Product Ingredient(s) Manufacturer per 100 gawater unless otherwise specified | Trials
Soll 4.5 x10 spores/L 1
incorporation 2.9 g/pot 1
6.25 g/pot 1
NEI 25925 Acetamiprid Cleary Trunk spray 4 ml/inch DBH 1
Onyx 2EC Bifenthrin FMC Dipping bolt 320z 4
60 fl 0z (212.3 g ai) 5
Foliar 6.4 fl 0z 2
12.8 fl oz 7
32 floz 1
Trunk spray 6.4 fl oz 3
12.8 fl oz 4
16 fl oz 3
32floz 2
102 fl oz 1
Ornazin Azadirachtin SePro Drench 10 oz per 100 gal 1
Orthene Acephate Arysta Drench 12 oz per 100 gal 1
Permethrin 2.5 | Permethrin Bonide Foliar 128 fl oz 2
EC Products
Precise G & N Acephate Purcell Soil 6 g product/can 1
Technologies | incorporation
Top Dress 3 tsp per pot 2
Preferal Isaria fumosoroseus| SEPro Foliar 8 oz 1
16 oz 5
Proclaim Emamectin benzoat{ Syngenta Dipping bolt 256 fl oz 1
Pyridium Betacyfluthrin Bayer Foliar 2.11loz 2
Trunk spray 2.11loz 1
Safari 2G Dinotefuran Valent Soil 1.23 g/pot 1
incorporation
Top dress 2.2 g/gal media 3
60 g/plant 1
Safari 20SG Dinotefuran Valent Drench 12 g/inch DBH 3
12 oz 4
24 oz 23
48 oz 3
6 g/ft shrub height 1
Foliar 8 o0z 14
.SO'I . 24 oz !
Incorporation
Basal spray 8 0z 1
Trunk spray 24 0z 1
Scimitar GC Lambdacyhalothrin | Syngenta Drench 60 fl 0z 1
Foliar 3.2floz 1
5fl oz 3
Trunk spray 5 fl 0z 1
Sevin XLR 4F Carbaryl Bayer Drench 6 fl 02/1000 sq ft 1
Talstar 0.2G Bifenthrin FMC Soil 10 ppm 1
incorporation | 25 ppm 1
33.7 g/ 4 gal media 1
Talstar F Bifenthrin FMC Dipping bolt 32floz 1
351l 0z (41 g ai) 1
115.7 fl 0z (135.3 g ai) 1
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Active Application Method & Rate(s) i #
Product Ingredient(s) Manufacturer per 100 gawater unless otherwise specified | Trials
183 fl 0z (214 g ai) 1
Drench 25fl oz 1
80 fl oz 1
Foliar 10fl oz 1
40 fl oz 2
Trunk spray 40 fl oz 3
Talstar One Bifenthrin FMC Foliar 21.7floz 1
Trunk Spray 21.7floz 1
Tempo 2 Cyfluthrin Bayer Dipping bolt 32 floz 1
Thiodan 3EC Endosulfan UCPA Dipping bolt 15.6 fl 0z (83 g ai) 1
TickEx EC Metarhizium Novozymes Drench 21floz 1
anisopliae 29 fl oz 1
Foliar 29 fl oz 5
Tolfenpyrad Tolfenpyrad Nichino Foliar 14 fl oz 1
15EC 21floz 5
Soil 10 ppm 1
incorporation
Trunk spray 21floz 3
24 fl oz 1
TriStar 30SG Acetamiprid Cleary Trunk spray 4 oz/inch DBH 1
Foliar 8¢ 1
12.0 oz 2
TriStar 8.5 SL Acetamiprid Cleary Foliar 25.3floz 2
32floz 2
TriStar 70WSP | Acetamiprid Cleary Foliar 96 g (3.38 02) 6
8oz 2
12 oz 1
UP-Star Gold Bifenthrin UPI Foliar 8 fl 0z 1
V 10433 |V 10433 Valent Foliar 5.5floz 1
11 fl oz 2
22 floz 1
Venerate Burkholderia Marrone Foliar 1gd 1
rinojensisA396
VST-06330 VST-06330 Vesteron Foliar 16 1b 1
VST-06350 VST-06350 Vesteron Foliar 3.33L 3
Xpectro OD Pythrerins + Laverlam Foliar 25.3floz 1
Beauveria bassiana 32 floz 3
XXpire /| GF spinoteram/sulfoxafl| Dow Foliar 2.75 1
2860 40WP or 3.50z 4
70z 1
Xytect 2F Imidacloprid Drench 0.2 fl oz/inch DBH 1
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Results: Foliar Feeding Beetles

Comparative Efficacy on Black Vine Weevil Adults (Otiorhynchus sulcatus)

Black vine weevil Qtiorhynchus sulcatyss a serious pest of ornamentatsary crops (field and
containergrown), vineyards, strawberries and hdpgen thoughtiis suspected thelack vine weevil
(BVW) originated innorthern Europdt was firstidentifiedin North Americain 1835 ancdecamea

notable pest in Missouri by 187t is found predominantly in the northern portions of the United States,
but its range extends into Virgingnd out to the &cific Northwest

ThroughoutAsia, Europe, and North Ameridalack vine weevibdults feed on the foliage afatvae

feed on theootsdmaging a tremendowariety of speciesincluding azaleastrawberry, begonia,
blackberry, blueberry, and cranberry, cyclamen, euonymus, forsythia, fuchsia, hemlock, impatiens,
primrose, rhododendron, sedum and yew

(http://www.mortonarb.org/res/CLINIC pests_BlackVineWeevil;pdf
http://www.entomology.umn.edu/cues/blackvw/blackvh.html

IR-4 sponsorea single study on adult BVW and several studies on the larva€8eaparative Efficacy
on Black Vine Weevil Qtiorhynchus sulcatug)

Nielsen 2007

In 2007,Nielsentested six products for their residual efficagycontrolling black vine weevil adults on
foliage.Five products were applied to yew and one was applied to rhododeRrdtiage of
rhododendron or yew was spray&dg 13, and then adulteere cagd with treated leavest 1, 3, 7, and
13 DAT. After exposire for 72 hourshe number of dead weevilgas counted and any moribund adult
was moved to untreated foliage anegvaluated -glays later.

Only the standard Talstar and BAS 320i treatments provided any mortality of adult black vine weevils.
Data were sinfar for all evaluation dateg¢Table 2.

No phytotoxicity was observed.

Table 2. Efficacy of several insecticides foblack vine weevil adults Qtiorhynchus sulcatuson Yew
(Taxussp.)or Rhododendron(Rhododendrorsp.), Nielsen 2007.

Rate Per Plant Host Percent Mortality after
Treatment? 100 Gal 3 day exposurg
Acelepryn / DPX
E2Y4g(ghlorantraniIiproIe) 10 0z Yew 0
BAS 320i (metaflumizone) 16 oz Rhododendron 100
Metarhizium 29 oz Yew 0
Safari 20SG (dinotefuran) 8 o0z Yew 0
Talstar F (bifenthrin) 40 fl oz Yew 100
Tolfenpyrad 21 oz Yew 0
Untreated Yew 0

“Treatments were appligdligust13,2007 and evaluated through 13DAaur plants per treatment were used.
Y Exposed 5 weevils#plicate in plastic cups with treated foliage.

Comparative Efficacy on Japanese Beetle Adults (Popillia japonica)

The Japanese beetdpillia japonicg is a widespread and destructive exotic pest of turf, landscape, and
ornamental plants in the Unit&lates. Outside of its native Japims also found in China, Russia,
Portugal, and Canada. Since the first detection in the US in a nursery near Riverton, New Jersey in 1916,
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it has spread to many states east of the Mississippi River, as well adf pdisgsansin, Minnesota, lowa,
Missouri, Nebraska, Kansas, Arkansas and Oklahoma. Despite regulatory efforts, it has become
established in at least 30 stalbgs2002 Occasional introductions are made into western states such as
California and Oregon whehe adult beetles or larvae are shipped in commerce.

The Japanese beetle has a total host range of more than 400 plant species, including turf, ornamentals,
fruits, and vegetables. Currently the Japanese beetle is the most widespread pest of turf hiedwdsts

and ornamental industry approximately $450 million each year in management alone
(http://ohioline.osu.edu/hytact/2000/2504.htmhttp://edis.ifas.ufl.edu/IN630

IR-4 sponsored several studies on adult JB and a couple studies on the lan@enifamtive Efficacy
on Japanese Beetle GrulBopillia japonical.

From 2006 td2018 six researchies examined the efficacy @B products and unregistered materials for
managinglapanesbeetle adultsThe products tested includédelepryn,Aloft, BAS 320i,BotaniGard
ES,BotaniGardMAXX, Celero 18VSG,Flagship25WG, IKI-3106,Marathon 11,0nyx 2EC,Precise,
Pyridium, Safari 2G Safari 20SG, Scimitar, Talstar, TickEx EDlfenpyrad,TriStar, V. 1 0 ¥ST3
006350,and Xpectroln these experiments, the assessment typically made was percent leaf damaged by
adult beetle feedindzven though Redingrable12 andTable 13) and Adesso (Table }5vereunable to
achieve statistical separation3mexperiments, in th&3 experiments conducted ByddessoAlm,

Braman Davis,Persadand Schultz, there were clear differences in efficAsythe standas] Tristar SL,
andbifenthrinin Onyx and Talstar, providegbod toexcellent controlAceleprynperformed well
achieving greater than 95% controffive out of severexperimens. Aloft and IKI-3106providedgood to
excellent control ir?2 and 4tess, and BAS 320i, in 2 of 8sts.
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Table 3. Summary of Japanese Beetle AdultHopillia japonicg Efficacy.

Treatment

Rose

Sargent
Cherry

Sargent
Cherry

Shamrock
Linden

Black
Pussy
Willow

Willow

Crape
Myrtle

14 DAT

14
DAT

19 DAT

4
DAT

7 DAT

14 DAT

19 DAT

17 DAT

19 DAT

2 WAT

4 DAT

7 DAT

Schultz
2007

Alm
2008

Braman
2008

Davis
2008

Addesso
2017

Braman
2017

Persad
2017

Alm
2006a

Alm
2007

Alm 2006b

Braman
2006

Braman
2007

Addesso
2018

Acelepryn / DPXE2Y45
(chlorantraniliprole)

++

++

++

++

+/-

++

Aloft
(clothianidin+bifenthrin)

++

BAS 320i
(metaflumizone)

++

++

BotaniGard ES

+/-

BotaniGard MAXX
(pythrerins +Beauveria
bassiana

Celero 16WSG
(clothianidin)

++

+/-

Flagship 25WG
(thiamethoxam)

IKI-3106 (cyclaniliprole)

++

++

Marathon Il
(imidacloprid)

++

Onyx 2EC (bifenthrin)

++

++

++

Precise (acephate)

Pyridium (betecyfluthrin)

Safari 2G (dinotefun)

+/-

+/-

Safari 20SG (dinotefuran|

+/-

+/-

+/-

+/-

Scimitar (lambda
cyhalothrin)

Talstar F (bifenthrin)

++

++

++
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Black

Sargent | Sargent | Shamrock . Crape
Rose Cherry | Cherry Linden VI\D/|LIII?)?/\)// Willow Myrtle
14 DAT | 14 19 DAT 4 7 DAT | 14 DAT 19 DAT | 17 DAT 19 DAT 2 WAT 4 DAT 7 DAT
DAT DAT
Schultz | Alm | Braman | Davis | Addesso| Braman | Persad| Alm Alm Alm 2006b | Braman | Braman | Addesso
Treatment 2007 | 2008 2008 2008 2017 2017 2017 2006a 2007 2006 2007 2018
(by 28
DAT
TickEx (Metarhizium 100%
anisopliag control
was
achieve
d)
Tolfenpyrad EC ++ - .
TriStar 8.5 SL + ++
(acetamiprid)
TriStar 70WP ++ ++ +/- +
(acetamiprid)
V 10433 +/-
VST-006350 -
Xpectro OD(pythrerins + - +/-

Beauveria bassiana

I Rating Scale: ++ = clearly statistically better than untreated and greater than 95% control; + = statistically betteedkethamd bateen 85 and 95%

control; ++ statistically better than untreated with control between 70 and -85%tatistically equivalent to untreated and/or efficacy less than 70%.
2Where more than one rate or application type for a product was included in thienerpand each performed statistically different, the better rating is

provided in this table.
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Alm 2006

In 2006, AlImconductedwo experiments to determine efficacy of five products to control Japanese beetle
adults on foliage of Sargent cherry and stk linden. In both experiment®liar applications were

made and thea single terminal branch was selectienin each plant withhe top five treated leaves rated

for percent Japanese beetle feeding dgman Jul 10, Jul 19, and R4 (10, 19 and 31 DA,

respectively). The mean percent feeding damage was calculated for the top five leaves. An overall mean

percent feeding damage was calculated from four replicates.

For Sargent cherry, there was no statistically significant Japanese beetle feedingtdanggd the

treated trees at 10 DAT &ble 4, but by 19 and 31 DAT there was significantly more feeding damage on

the untreated and the Safari treated trees than any of the other treafioeletstyn,Celero,Onyx, and

TriStar 70WP significantly reduced feeding; however, Celero only provided approximately 50% control

whereas the other treatments provided 95% controltterbe

For shamrock linden, all treatments provided statistically significant control ahdap beetle feeding by
the time trees were rated on10 and 19 DAakle 5. When trees were rated on 31 DAT, there was
significant feeding damage on the Safari treated trees compared to the other treatmetits. With

exception of Safari at 31 DAT, all treatments provided 82% control or better based upon percent feeding

damage.

No phytotoxicity was observed.

Table 4. Efficacy of several insecticides foPopillia japonicaon Sargent Cherry,Prunus sargentij

Alm, 2006a.
Average Percent Leaf Damagé

RateGPaﬁ’r 100 10 July 19 July 31 July
Treatment 10 DAT 19 DAT 31 DAT
Acelepryn / DPXE2Y45
(chlorantraniliprole) 10 fl oz 0.0 a (100%) | 1.0 bc (98%) 2.0 ¢ (98%)
Celero 16 WSG (clothiadin) 6 0z 0.0 a (100%) | 23.0b (59%) | 40.0 b (50%)
Onyx 2EC (bifenthrin) 12.8 fl oz 0.0 a (100%) 2.5 bc (95%) 2.0 ¢ (98%)
Safari 20SG (dinotefuran) + Capsil 80z+6floz 2.5 a (0%) 49.0 a (12%) 65.0 a (19%)
TriStar 70WP (acetamiprid) 3.38 0z 0.0 a (100%) | 0.0 c (100%) 0.0 c (100%)
Untreated 2.5 a (0%) 55.5 a (0%) 80.5 a (0%)

ZMeans in the same column followed by the same letter are not significantly diff@rer@,@5, LSD test).

Table 5. Efficacy of several insecticides for Jagnese BeetleRopillia japonicg) on Shamrock Linden

(Tiliacordata) 6 Bai |l yei 6, Al m, 2006 b.
Average Percent Leaf Damagé

RateGPa?r 100 10 July 19 July 31 July
Treatment 10 DAT 19 DAT 31 DAT
Acelepryn /| DPXE2Y45 o o o
(chlorantraniliprole) 10fl oz 0.5 b(93%) 0.0 b (100%) 3.5 ¢ (96%)
Celero 16 WSG (clothiadin) 6 0z 0.5 b (93%) 3.5 b (88%) 14.5 c (82%)
Onyx 2EC (bifenthrin) 12.8 fl oz 0.0 b (100%) 3.5 b (88%) 11.0 c (86%)
Safari 20SG (dinotefuran) + Capsil 80z +6floz 2.0 b (71%) 5.0 b (83%) 41.0b (48%)
TriStar 70WP (acetamiprid) 3.38 0z 0.0 b (100%) | 0.0 b (100%) 0.0 ¢ (100%)
Untreated 7.0 a(0%) 29.5 a (0%) 78.5 a (0%)

ZMeans in the same column followed by the same letter are not significantly diffrer®,@5, LSD test).
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Alm 2007

In 2007, Alm compared the efficacy @&celeprynwith Onyx to control Japanese beetle adults on foliage
of Sargent cherr¢Table §. In this experimentfter foliar application$wo terminal branches were
selected from ez plant, and ten treated leaves were rated for percent 3apgaertle feeding damage on
Jul 18, Jul 27, and Autg (8, 17 and 34 DAT, respectively). The mean percent feeding damage was
calculated for these ten leaves. An overall mean percent feedingelavaa calculated from five
replicates.

In this experimentAceleprynand Onyx significantly reduced Japanese beetle adult feeding by 8 DAT.
By 17 DAT, percent control was 91% or greater for all rates of both products. This level of management
remained tlough 34 DAT, the last reading date.

No phytotoxicity was observed.

Table 6. Efficacy of DPX-E2Y45 and Onyx for Japanese BeetldPppillia japonica on Sargent
Cherry (Prunus sargenti), Alm, 2007.

Rate Per Average Percent Leaf Damage (% Control¥

100 Gal 18 July 27 July 14 Aug
Treatment 8 DAT 17 DAT 34 DAT
(Acfﬁ(')erg;]%?aﬁl ﬁ’igfé'fez)”s 21l oz 6.4 b (56%) 2.3b(94%) 3.3b(92%)
?ﬁ;’;‘:{tyr gn(iﬁ;);?”‘r’; 41l oz 4.4bc(69%) 3.4 b(91%) 4.2b(90%)
é\ﬁli';m gn(i'ﬁ;ﬁz”‘r’; 8fl oz 2.0¢(86%) 0.7b(98%) 1.6b(96%)
Onyx 2EC (bifenthrin) 12.8 fl oz 2.4bc(83%) 1.9b(95%) 2.0b(95%)
Untreated 14.4a(0%) 39.0a(0%) 41.3a(0%)

ZMeans in the same column followed by the same lettararsignificantly different, = 0.05, LSD test).

Alm 2008

In 2008, Alm compared the efficacy of several insecticides to control Japanese beetle adults on foliage of
Rosasp.In this study, BAS 320i, Onyx and TidkX were sprayed to runoff while Saf@&G was

broadcasbn media and watered in. Treatments were evaluated 7 and 14 days after treatment (DAT) by
rating percent Japanese beetle feeding damage on the entire plant. An overall mean percent feeding
damage was calculated from seven replicates.

Onyxand Safari treatments significanflyeventedeeding damage by Japanese beetle ailéiisle 7.
At 7 and 14 DAT, percent control was-96 % from Onyx and 886 % from Safari. BAS 320i and Tick
EX significartly reduced feeding damage but not at a commercially acceptable level

No phytotoxicity was observed.
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Table 7. Efficacy of BAS 320i, Onyx, Safari and TickEX for Japanese BeetleFopillia japonica on

Rosasp., Alm, 2008.

Rate Per 100 Average Percent Leaf Damage (% Controlj
Treatment Gal 7 DAT 14 DAT
BAS 320i(metaflumizone) 16 fl oz 33.6 b 45) 35.7b 43
Onyx 2EC (bifenthrin) 6.4 fl oz 2.7 c (96) 3.7 c (94)
Safari 2G (dinotefuran) 60 g/plant 8.6 c (86) 10.0 c (84)
Tick-EX EC? 29 fl oz 37.9b B8 40.0 b 86)
Untreated 61.4 a (0) 62.9 a (0)

aMetarhizium anisopliastrain F52
ZMeans in the same column followed by the same letter are not significantly diff@rer®,5, LSD test).

Braman 2006

In 2006, Braman compared sgwvtreatments for the impact on the number of Japanese beetles on black
pussy willows and the percent defoliation. Plants werayedon June 13, 2006 and arranged in an area

with historically heavy Japanese beetle populations in southeastern Spaldirig, GAL Beetle density

was recorded at one week, two weeks, and one month post application (1, 2, and 4 WAT, respectively).A
final damage (% defoliation) assessment was made one month after appliiatiata were subjected

to analysis of variance ugjthe GLM procedure of SAS and means were separated using LSD.

In this test, the Japanese beetle pressure was high. Within one week beetle density varied by treatment
with Scimitar, Flagship, T8tar andAceleprynproviding significant reductions relative the untreated
control(Table §. Celero, Safari and Precise were statistically similar to the untreated control 1 WAT. At
two weeks post treatment all except Safari had significantly reduced beetle derlatiies tethe

control. Defoliation was reduced in all treatments relative to the control and was least on plants treated
with Scimitar, Precise, Taar orAcelepryn

Throughout the experimentp phytotoxicity was observedt the completion of the studthere was no
discernable difference in growth among the treatm@ats not shown)

Braman 2007

In 2007, Braman compardide treatments for efficacy adapanese beetle adults on willow. In this
experiment, 5 adult beetles were caged on treated falgigg nylon screen bagat 1 and 4 days after
exposure § and9 DAT), the number of surviving beetles were counted, azhgt4foliar feeding was
estimated apercent feedingamageData were subjected to analysis of variance using the GLM
procedure oSASand mean separation is by LSD.

Beetle survival was higfor all treatment®ne day after caging on the willowEaple 9. After 4 days,
however, survival was significantly reduced in all but the Tick Ex cagmsest beetles survived in the
AcelepryntreatmentTriStar andAceleprynprovided the best reduction in damage.
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Table 8. Efficacy of several insecticides foPopillia japonicaon black pussy willows(Salix

gracilistyla) 6 Me | arcdgyts 6, Braman, 2006.
Rate Per Mean no. Beetles per plant del\;lc:elgt]ig/; A

Treatment 100 Gal 1 WAT 2 WAT 4 WAT WAT
Acelepryn / DPXE2Y45 100z | 38bc(83) | 6.3cd(77) | 0.0b(100) | 205cd
(chlorantraniliprole)
Celero 16WSG (clothiadin) 40z 15.6 ab (28) 16.1 bc (41) 0.0 b (100) 445Db
Flagship 25WG

(thiamethoxam) 80z 5.9 bc (73) 12.6 bed (54) | 0.0 b (100) 29.0c
Precise (acephate) 3 tsp/pot 22.4 a (0) 11.5bcd (58) | 0.0 b (100) 18.5 cd
Safari 20SG (dinotefurg 8 0z 14.4 abc (34) 21.1 ab (22) 0.0 b (100) 445b
Scimitar (lambda

cyhalothrin) 50z 0.4 c (98) 2.9d (89) 0.0 b (100) 18.5 cd
Tristar 70WSP (acetaiprid) 96 g 1.3 bc (94) 5.1d(81) 0.0 b (100) 145d
Untreated 21.8 a (0) 27.1a(0) 0.3a(0) 61.0a

Z Means followed by the samettier are not significantly different, P> 0.05

Table 9. Efficacy of several insecticides foPopillia japonicaadults feeding on willow leave (Salix

hakuro nishiki), Braman, 2007.

Survival (5 adult bedles caged| Percent
Rate Per 100 on leaves) Damage
Gal Day 1 Day 4 Day 4 (9
Treatment? (6 DAT) (9 DAT) DAT)
Acelepryn / DPXEZY45 10 0z 4.40 a 156 ¢ 1.44d
(chlorantraniliprole)
Celero 16WSG (clothiadin) 4 0z 4.29 a 2.30 bc 21.10b
Safari 20SG (dinotefurg 8 0z 4.56 a 2.70b 17.20 bc
Tick Ex EC(Metarhizium anisopliae) 29 0z 4.86 a 440 a 57.50 a
Tristar 70WSP (acetaiprid) 96 g 4.50 a 2.50 bc 4.90 cd
Untreated 4.56 a 4.40 a 56.00 a

Z Treatments were applied on July 17, 2007.
Y Means followed by the same letter are significantly different, P> 0.05

Braman 2008

In 2008, Braman compareighttreatmentgor efficacy onJapanese beetle adults on rose. In this

experimentb adult beetles were caged on treated foliage using BugDorm insect rearing sleeves. At 7 and
19 dyss after treatment arzhging(7 and 19 DAT), the number of surviving beetles were counted, and at
Day 19total damage was recordading a rating scale from 0 to 10, with 0= no damage and 10= 100%

defoliation Data were subjected to analysis of variansiegithe GLM procedure of SAS and means

were separated using LSD.

Acelepryn,Aloft, BAS 320i,0nyx and Talstaprovided excellent control of Japanese beetle achdtsed
on number of survival at 7 and 19 DATable10). This resulted in virtuallyno defoliation on roses
treated with these producafariprovided significant but less effective contréblfenpyrad showed
essentially similar beetle survival as the untreated but significantly reduced leaf feedagedaickEx

was nonreffective, showing beetle survival and feeding damage similar to the untcbatdd
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Table 10. Efficacy of several insecticides foPopillia japonicaadults feedingon rose Rosasp.)
6Bl ushingd,. Braman, 2008

Rate Per No. feeding No. living Leaf _

100 Gal beetles beetles DamageRating
Product 7 DAT 19 DAT 19 DAT
Acelepryn / DPXE2Y45 101l oz 0.4c ob 0lc
(chlorantraniliprole)
Aloft (clothianidin+bifenthrin) 8fl oz Oc Ob Oc
BAS 320i (metaflumizone) 161l oz Oc Ob Oc
Onyx (bifenthrin) 12.8fl oz 0.2c Ob Oc
Safari 20SG (dinotefuran) 8oz 0.8 bc 0.8b 10c
Talstar One (bifenthrin) 21.71l oz Oc Ob Oc
Tick-Ex
(Metarrizium anisophliap 29 0z 1.4ab 20a 482
Tolfenpyrad 211l oz 1.4 ab 2.4a 3.6b
Untreated 20a 22a 50a

# Means followed by the same letter are not significantly different, P> 0.05
aRating: 1 = 10 %lefoliation 10 = 100 %defoliation

Davis 2009

In 2009,Davis initiated an outdoor assesent of products on the feadiof Apanese beetle adults

Container roses were positioneelxt to a planting of Lindewhere JB adults were present in previous

years At no time were there any differences between any of the treatments or the untreated check on any
of the sample daywhile the plants were in the fieldhis is primarily due to the low numbers of JB

adults in the area and the number of other suitable hosts nearby.

To enable usable data to be generated, treated leaves were placed into ardreaaramuoht of leaf tissue
consumed by adult JB was measursd3 daysafter the arenas were agt, the Acelepryn, Safari
drench,Safariand Tolfenpyrad treatments were not significantly défd from the untreated checkhe
number of adults left alive in the arenas was sigaifily different from the untreated check in the BAS
320i, Flagship drench and Scimitar treatments.The arenas were evaluated again the Nortalidy.
had increased in all of the treatmemtB.of the treatments except f@&afariand Tolfenpyrad were
significantly different from the untreated check treatm&he 3 applications of BAS 320i, 3 applications
of Scimitar and single drench application of Flagship were the superior treatFrmntslays after the
arenas were sefp, the untreated check hal8 of the foliage in the arena consumali of the
treatments were significantly different from the untreated check with regards to amount of foliage
consumedThe Flagship and Scimitar treatments protected the foliage the best.
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Table 11. Efficacy of several insecticides on Japanese beetle adults feeding on (g&sasp.), Davis, 2009.

Lab assay 5 Lab assay 5
JB % JB %
Rate Application Type | . .. Skeletonized | . .. Skeletonizel
initial, after 3 after 3 davs initial, after after 4 davs
Treatment days Y 4 days Y
Acelepryn / DPXE2Y45 10 fl 02/100 gal foliar 2.86b 9.29b 157 ab 9.29b
(chlorantraniliprole)
Ty
BAS 3201 22% liquid 16 fl 02/100 gal foliar 172a 9.29b 1.00 ab 9.29b
(metaflumizone)
qugshlp 25WG 24 0z/100 gat 43 oz soln/gl/media drench 157 a 3.71a 1.00 ab 286 a
(thiamethoxam)
S"’.‘fa“ 20SG 24 0z/100 gat 4 ozsoln/gal/media drench 2.86b 6.43 a 2.00bc 7.86b
(dinotefuran)
Safari2G (dinotefuran) 2.2 g/gal/media top of potting soil 3.72b 5.00 ab 3.00cd 5.71 ab
Scimitar CS 5 fl 02/100gal foliar 1.72a 5.00 ab 0.86 a 5.00 ab
Tolfenpyrad 15EC & 21 fl 02/100 gal & 0.25% viv foliar 4.00b 17.86¢ 3.71d 19.29¢
adjuvant(tolfenpyrad)
Untreated 4.00 b 26.43 c 3.86d 35.00d

144




Reding 2006
In this experiment4 products (Acelepryn, Celero, faa, and Tristar) were tested &no choice feeding

bioassayalong with a greenhouse studyaves were collected days after applicatigmnd stems were
inserted into water soaked oasis cubes and placed into lidded containers with two Japanesklbeetle a
per leaf sample. Leaf area measurements were taken after 12 days of feeding. There was no mortality
during the trial. Square centimeters consumed were compared using analysis of variance (ANOVA) with
no differences found between treatmeiiahle12).

In addition to running a bioassay, insect counts and feeding damage were r@oseddd after Japanese
beetles were observed feeding on test plants or 17 days after treatment (17 DAT). Insect counts did not
prove to be a good source of efficacy data due to the continual flight of adults during the counting
process. Percent of leaves damaged from feeding and leaves with more than 25% of the leaf eaten were
compared using analysis of variance (ANOVA) with no défeces found between treatmerialfle12).

Throughout the experimenip phytotoxicity was observed. All plants were marketable at the completion
of the study, and there was no discernable difference in growthgatne treatments.

Table 12. Efficacy of several insecticides foPopillia japonicaadults on Hibiscus(Hibiscus syriacu,
Reding, 2006.

Mean leaf area Feeding Data

Rate Per removed in - -

100 Gal Feeding % Leaves with | % Leaves with >25%
Treatment Bioassay Damage Leaf Area Removed
Acelepryn / DPXE2Y45 47.9 0z 1.91 34.7 10.4
(chlorantraniliprole)
Celero 16 WSG
(clothianidin) 40z 1.49 38.9 7.5
Safari 20SG@dinotefuran) 8 oz 1.24 32.9 4.6
Tristar 70WSP 96 g 117 34,6 5.7
(acetamiprid)
Untreated 0.88 36.2 5.0

Reding 2007
In this experimentfour products were tested to assess efficacy: Acelepryn, BAS 320i, Celero, and

TickEx. Feeding damage on leaves was recorded in the field 7 and 14 days after first treatment and 14
days afer second treatment for leaves. There were differences in severity of damagmntietaenents

for leaf feedingwith BAS 320i, and Tick Ex demonstrating significantly higher damage than the

untreated contrd[Table 13. Efficacyof several insecticides f&opillia japonicaadults on Hibiscus

(Hibiscus syriacug Reding, 2007Acelepryn andCelero 16WSG were equivalent to the untreated

control. Flower numbers were recorded (7 and 14 days after second treatrhenthi flower damage
because when Japanese beetles feed on flowers they become so severely damaged that they fall from the
plant and cannot be accurately counted. Comparing the difference in number of blooms was a more
accurate method to evaluate effigaSome treatments had a larger number of hibiscus flowers than
untreated plants but were not statistically significdit{e13).

No phytotoxicity was detected on any of the insecticide treated plants.
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Table 13. Efficacy of several insecticides foPopillia japonicaadults on Hibiscus(Hibiscus syriacuy,
Reding, 2007.

Rate Per Percent Leaves Damaged Meaéll Number of
100 Gal ossoms
Treatment? 7 DAT 14 DAT 28 DAT 21 DAT 28 DAT
Acelepyn / DPXE2Y45 10 fl oz 9.7 11.8a 9.5a 40.5 57.7
(chlorantraniliprole)
BAS 320i (metaflumizone) 4.5 oz 13.4 21.1c 16.8c 68.4 79.4
Celero 16 WSG (clothiadin) 40z 11.0 13.9ab 12.6abc 55.7 70.7
Tk ExEC 29 0z 17.4 17.4bc | 14.7bc 65.8 80.6
(Metarhiziumanisopliae)
Untreated 11.7 12.5a 11.5ab 47.8 58.5

“Treatments were applied as foliar sprays on 7/10/2007 and 7/30/2007
YMeans within columns followed by the same letter are not significantly different ANG\#0(05), means
separated by LSDa(= 0.05)

Schultz 2007

In this experiment, Schultz examina&delepryn, BAS 320i, bifenthrirCelero,Metarhiziumanisopliag

Safari SG, and tolfenpyrddr their ability to control Japanese beetle adults on agglications were

made either JuB5 or 28 as fahr sprays or drenche$dblel14). After foliage had dried (and one week

after the Safari drench), 10 Japanese beetle adults were introduced into a mesh cage on a single branch.
Mortality was assessed weekly (7, &hd 21 DAT). After the 21 DAT counts, dead and remaining live
beetles were removed, mesh bags were relocated on the plant, and new adults introduced. Mortality of the
newly introduced beetles was taken for 7 and 14 daysiafteduction (28 and 35 DAT)

At 7 DAT all treatments, except Safari applied as a drench and Tick Ex, had significantly higher adult
mortality for caged beetles than the untreated plants. At 7 Badlepryn andBAS320i had 100%
mortality 7 DAT.By 14 DAT, Bifenthrin and Celero alssxhibited 100% mortality. At 21 DAT, Safari

and tolenpyrad reached 100% mortality.

There was a high background population of beetles, and observations were taken on their feeding.
Throughout the experiment roses treated Witklepryn, bifenthrin, BAS 320Celero,and Safari SG
sustainecho damage to the foliage regardless of adult beetle mortality. Foliage in the other treatments
(Metarhizium tolfenpyrad, and untreated check) did exhibit foliar damage.

Addesso 2016

In this experiment, Addesso examirigotaniGardeS, IKI-3106,Tristar SL, and Xpectro OD applied as

foliar sprays for their ability to control Japanese beetle adults on crape myrtle. Treatments were applied
on Jul 15 and all, except Botanigard, reapplied on Jul 29. Adult Japanese beetleteasesl onto plants

and a PEG lure was deployed at the center of the container pad to draw beetles into the plot from nearby
fields. Beetles were free to migrate into and out of the plot at will.

Adult live counts were too low to analyze by day and vperaled across all observations for statistical
analysis. No significant differences were observed in either live of dead beetles across treatments. Percent
defoliation was recorded at 3, 7, 14, 21 of28T. No differences in defoliation were observed tlue

large variation between treatment ratings.

No phytotoxicity was observed on any of the plants in any of the treatments.
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Addesso 2017

In 2017, Addesso examined BotaniGard ES;34D6, Tristar SL, and VST06350 applied as foliar

sprays for their abty to control Japanese beetle adults on rose. The experiment was carried out within a
4x10x8 (WxLxH) cage with no thrips screening atop a ground cloth31KI6, Tristar were applied once

on Jul 12, while Botanigard and VSU06350 were applied twice dnil 12 and 19. One hundred

Japanese beetle adults were added to the cage at the beginning of the experiment and again on Day 7 after
reapplication of the Botanigard aW&T treatments. The lowest amount of feeding damage was observed
consistently in the b and high rates of IkB106 followed by the Tristar standarfaple 16).

BotaniGard and VST006350 did not significantly reduce feeding damage.

Addesso 2018

In 2018, Addesso compared efficacy of several procaptiedasfoliar sprays for their ability to control

Japanese beetle adultstaro crape myrtle varietieI he experiment was carried out witlivo large

screened field cagesne variety in each cage, guarantee feeding pressure on plabseh cage

received a known number of Japanese beetle adults, as followdull®)= 100, D2 = 100, D4 = 50, D7

=50, D10 = 75, D11 = 2%l treatmentswvere applied on Jul @0), and reapplied on Jul 16 for

BotaniGard MAXX and ¥10433.TheTristar standardpllowed byPy r i di um a medultddibA 3 106
thelowestnumber of live beetles araimount of feeding damag&able17). Tristar and Pyridiunalso

provided significant increase in plant growth

Braman 2017

In 2017, Braman compared eight treatments for efficacyapankse beetle adults on roBeatments

were applied from Jul 3 to Jul 18 on a schedule showialihe18. Plants were placed in 2ft. x 2ft. x 2ft.
mesh cages after applications were made. Japanese beetles were couliidibaties were added to

each ofthe cages. Dead beetles were counted and damage ratings were taken at each of the evaluation
days. Ten additional beetles per cage were added after each evaluation.

IKI-3106 at both rategnd thestandardreatment Marathon Il showed excellent contral aemained
significantly different from other treatments, but not from each other during each evaluation. BotaniGuard
remained significantly different from the untreated up until the last evaluation, whereas Expectro showed
differences after both applicatis. Number of dead beetles was significadifierentat Days 7 and 28.
Mortality at Day 7 consistently reflects damage to foliage. By day 2&rtieated plantsad very little

foliage left to support beetle feeding and likely contributed to beetteality. No phytotoxicity was

observed.

Persad 2017

In 2017 Persad compared efficacy of several products applied foliar sprays for their ability to control
Japanese beetle adults on container grown Knockout rose. All treatments were applied on J2417 and
and all,except Botanigard, reapplied on Jul 31. Talstar aneBllJ6 provided effective control of a high
adult infestation; Xpectro and BotaniGard were less effecliablé19).
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Table 14. Efficacy of several insecticides foPopillia japonicaa d u |l t s

on T&.Butter Chil

do

Rose,

Schul

t z,

Rate Per 100 Gal

Mean Number Dead Beetles per Cage (Corrected Percent Control)

First Challenge (after foliar applications had dried)

Second Challenge

Treatment 0 DAT 7 DAT 14 DAT 21 DAT 28 DAT 35 DAT
Acelepryn / DPXE2Y45 Foliari 10floz | 3.6b (34%) | 10.0a(100%)| 10.0a(100%)| 10.0a(100%)| 8.3b(81%) | 10.0a (100%)
(chlorantraniliprole)

BAS 320i (metaflumizone) Foliari 160z 1.1 c (8%) 10.0 a (100%) | 10.0 a (100%) | 10.0 a (100%) 1.5 ¢ (6%) 10.0 a (100%)
(Ccfc')frr]‘l’ai%\f\é)se Foliari 4 oz 58a(57%) | 9.8a(98%) | 10.0a(100%)| 10.0a(100%)| 10.0a (100%)| 10.0a (100%)
Onyx (bifenthrin) Foliari ** 56a(55%) | 6.9b(@%) | 10.0a(100%)| 10.0a(100%)| 10.0a (100%)| 10.0a (100%)
Safari 20SG (dinotefuran) Drenchi 24 oz -- 1.3 ¢ (10%) 9.5 a (94%) 10.0 a (100%) | 10.0 a (100%) | 10.0 a (100%)
;Lﬁ';oifi:ef('\"etam'z'“m Foliari 290z | 0.4 ¢ (1%) 0.5 ¢ (2%) 25b(10%) | 9.1a(74%) | 9.9a(99%) | 9.9 a(99%)
Tolfenpyrad Foliari 140z | 2.1bc(19%)| 7.4b(73%) | 9.6a(95%) | 10.0a(100%)| 9.0ab(89%) | 9.6a (95%)
Untreated 0.3 ¢ (0%) 0.3 ¢ (0%) 1.7 ¢ (0%) 6.6 b (0%) 1.0 ¢ (0%) 1.4 b (0%)

** no rate provided in report so thegh label rate of 12.8 fl 0z per 100 gal was assumed.

Table 15. Efficacy of several insecticides foPopillia japonicaa d ul t s on 06 Pi nk \Lagkrstraemia indich Aduesso2916.t | e (
Rate Per Number of Beetles Percent Leaf Damage

Treatment 100 Gal Live Dead Day 3 Day 7 Day 14 Day 21 Day 28
BotaniGard ESRBeauveria bassiana 32floz 1 5 2.82 5.68 4.01 3.28 1.23
IK1-3106 (cyclaniliprole) 22 fl oz 0 7 1.38 2.57 2.73 2.39 2.58
IKI-3106 (cyclaniliprole) 27 fl oz 1 11 2.20 8.58 2.35 3.36 3.40
Tristar 8.5 SL §cetamiprid) 32 fl oz 0 15 1.84 3.30 1.13 0.56 1.07
Xpectro OD (Pythrerins Beauveria 25.3 fl 0z 0 8 1.46 3.95 3.61 4.07 3.35
bassiana

Untreated - 0 5 2.53 2.69 2.58 2.58 1.20

ns ns ns ns ns ns ns
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Table 16. Efficacy of several insecticides foPopillia japonicaadults on Rose Rosasp.) 'Louis Phillippe', Addesso, 2017.

Rate Per Number of Beetles Percent Leaf Damagé
Treatment 100 Gal Live Dead Day 3 Day 7 Day 14
BotaniGardES Beauveria bassiana 32floz 6 ab 2a 6.4a 10.8a 11.5ab
IKI-3106 (cyclaniliprole) 22 fl oz Ob 4a 0.6b 0.3b 1.2c
IKI-3106 (cyclaniliprole) 27 fl oz Ob la 0.8b 0.9b 2.4c
Tristar 8.5 SL §cetamiprid) 32floz 1b 5a 0.8b 0.6b 5.6bc
VST-006350 +0.1% L1700 1L/30 gal 16 a 6a 2.0b 11.5a 17.4a
Untreated - 2b 2a 2.2b 5.1ab 13.7a

*Count data was analyzed using a generalized linear model with a log link and a negative binomial distribution.
YPercent data was analyzed untransformed with a gereatdihear model under a normal distribution (PROC Genmod, SAS Institute 2016).
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Table 17. fficacy of several insecticides foPopillia japonicaa dul t s on OHopi &8 and ddersirdemisiadicq ur ' crape
Addesso, D18.
Rate Per | Applic. Percent Damage' No. Beetles ] Sal\clies Lgae\\;\é . GFr’(I)a\llctth
Treatment 100 Gal Dates Day 3 Day 7 | Day 14 Live Dead Eaten Eaten (CS))
Botaniguard MAXX
(pyrethrins +Beauveria 32floz 7/9,16 | 5.6ab | 13.1ab | 13.7bc | 3.0ab | 0.1a | 19.1ab 5.2¢ 57.5bc
bassiana sain GHA
| KI @yclandiprole) 22 fl oz 7/9 0.7 bcd 1.7b 10.3bc | 0.8cd | 0.3a 2.9d 6.3ab 40.5¢
| K| 6 @yclaniliprole) 27 fl oz 7/9 13bcd | 24D 9.8bc | 0.9dc | 04a 7.8¢C 42d | 87.6abc
Pyridium (betacyfluthrin) 2.1floz 719 0.4 cd 16Db 11.7bc | 0.4de | 0.2a 3.3d 3.0d 1138 a
Tristar 8.5 SL (acetamiprid)] 25.3 fl 0z 7/9 0.3d 1.1b 40c 0.1le 0.4a 2.3d 1.9d 128.3 a
V 1048310433) 11floz | 7/9,16 | 2.2bcd | 7.9ab | 12.8bc | 1.5bc | 0.2a | 11.8bc | 5.8bc | 95.9ab
V 1048310433) 22floz | 7/9,16 | 56abc | 19.8a 18.8b 4.6a 00a 23.9a 6.7a 55.8b
Untreated - - 9.0a 19.7a 36.4a 4.4a 0.3a 33.7a 7.2a 54.5bc
*Foliar feeding damage.
Growth measurement and percent defoliation were analyzed with a general linear model fit to a normébdigREIROC GLM, SAS Institute). Count data
including live and dead JB and new and old leaves damaged were analyzed with a generalized linear model fit to a vegatidestribution. Significant
treatment values were separated in-page tests usinpast significant differences.
Table 18. Efficacy of several insecticides foPopillia japonicaadults feeding on roseRosasp.), Braman, 2017.
Rate Per | Applic. % Leaf Damage* No. Dead Beetles
Product 100 Gal Dates Day 3 Day 7 Day 14 | Day21 | Day28 | Day3| Day7 | Day14 | Day 21 | Day 28
Eg;ii”;ﬁ;rd FSReawvenia | go0z | MN1% | 1250b| 35.00b | 6250b| 74.17b | 8167a| 283a| 567c | 9.00a | 850a | 6.83b
Xpectro OD (Pythrerins + 1 35 o, | JUN12, | 41 gop | 5583ah| 71.67b| 79.50ab| 79.67a| 2.66a| 6.67BC| 867a | 7.33a | 8.67ab
Beauveria bassiana 19
IK1-3106 ¢yclaniliprole) 22 fl oz Jun 12 0.33 ¢ 0.67 c 1.83c 6.33c¢C 10.00b| 4.00a| 9.67BA| 85a 717a | 7.33b
IK1-3106 ¢yclaniliprole) 27 fl oz Jun 12 0.67 c 0.33 ¢ 0.33c 4.17 c 550b | 450a| 11.00A| 9.67 a 7.33a | 8.83ab
Marathon Il {(midacloprid) | 1.7floz | Jun 12 0.50 c 0.50 c 1.00 c 7.83¢c 7.33b | 3.33a) 10.83A| 883a | 750a | 7.67ab
Untreated - - 27.50a| 7750a | 95.83a| 955a | 98.00a| 2.66a| 6.33C | 6.50a | 10.75a| 9.75a

* Means followed by the same letter are not significantly diffe(e&D test).



Table 19. Efficacy of several insecticides foPopillia japonicaadu | t s

on

60 Ra dr a z(RosaspK, Parsad 2017t

Percent Mortality *

Percent Herbivor

Percent Defoliation

Fi‘atjec': aelr 3 7 14 | 43 3 7 14 | 43 3 7 14 | 43
Treatment DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT
BotaniGard ES | 32 fl oz 51c |57c |[66b |74b |27b [30b |[29b |30b [33b [33b |31b |17c
IKI-3106 22 floz 80a |90a |[100a|100a|20c [20c |20c |20c [15c |15c |15c |10d
IKI-3106 27 fl oz 85 a 90 a 100a | 100a | 20c 20c 20c 20c 15c¢ 15¢ 15¢ 10d
Talstar 10 fl oz 91a |94a |100a|100a|18c |[18c |16c |19c |14c |14c |13c | 10d
Xpectro OD 32floz 64b |73b [83a |83b |16¢c [20c |20c |20c |(27b |31b |32b [22Db
Untreated od od Oc Oc 60a |71la |79a |85a |55a |65a |76a |80a

T€

* Means followed by the same letter are not significantly diffe(&ttideriNewmanKeuls, P=.05)
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Comparative Efficacy on Viburnum Leaf Beetle (Pyrrhalta viburni)

Viburnum leaf beetle is native to Europe and Asia and was first detected in North America in 1947 in
Ontario, Canada. Since 1978 when breeding populations were discovered in the Ottawa/Hull region of
Canada, viburnum leaf beetle hasvdly spread south and was found in Maine in 1994 and in New York
in 1996. Currently, it has been found as far south as Pennsylvania an&/bbroum leaf beetle feeds
exclusively on viburnum species. The most susceptible include arrowwood vibwndmtatun),

European cranberry bush viburnuxilfurnum opulus Rafinesque viburnumy( rafinesquianum and
Sargent viburnum\{(. sargenti). It will also feed on wayfaring tree viburnui.(lantang, nannyberry
viburnum ¥. lentag9, blackhaw viburnum\{. prunifolium) and several other species
(http://creatures.ifas.ufl.edu/orn/beetles/viburnum_leaf beetle.htm

In the series of experiments presented here, most tested rosisted viburnum leaf beetle
populations and feeding damage. The best consistently performing products in these three experiments
were BAS 320i, Celero, and Safari. See the individual reports below for more information.

Costa2006

In this experiment, G@sta examied 5 products for efficacy ofurnum leaf beetle larva&reatments

were applied on May 16 to runoff using a handheld, pump spvéttea second T6tar treatment made

on Junl3. The extent (percentage of affected leaves) and severity (lpereemea affected on damaged
leaves) of leaf feeding by larvae were assessed at 2, 7, 14, and 28 DAT by visually inspecting each plant
and rating damagen a scale ranging fromi110.

By 2 DAT, no live larvae were detected outside of plants in the watdrol. By 14 DAT all insecticide
treatments had significantly less feeding damage than the-tsed¢ed control{able20, Table21).

None of the treatments varied sifjcantly from each othehe second application of Tristar was made
according an industrprescribed protocol and was not necessary for larval control. All chemical
insecticide treatments provided effective control of VLB larvae.

No phytotoxicity was obseed.

Table 20. Efficacy of several insecticides for Viburnum Leaf BeetleRyrrhalta viburni) larval
management on Arrowwood viburnum {/iburnum dentatun) i Defoliation Severity, Costa, 2006.

Rate Per 100 Defoliation Severity Rating Relative Ared
Treatment Gal 2 DAT 7 DAT 14 DATY 28 DAT
Acelepryn / DPXE2Y45 16 fl 0z 2.2 3.0 3.8* 2.8*
(chlorantraniliprole)
Celero 16 WSG (clotlinidin) 40z 2.6 3.4 3.4* 3.0*
Permethrin 2.5EC 128 fl oz 24 3.0 3.8* 3.2*
Safari 20SG (dinotefuran) 80z 2.8 3.4 3.8* 3.4*
TriStar 70WSP (acetamiprid) + Coherg 96 g + 0.125% 2.8 3.4 4.2* 3.4*
Untreated 2.8 5.6 6.2 7.0

“The severity of larval feeding post treatment as determined by qualitative rating of relative area affected on
damaged leaveScale 110 is for 0 to 100%d.=0, 2=15, 3=615, 4=1630, 5=3150, 6=5170, 7=7185, 8=8695,
9=96-99, 10=100% affected)

YAn 6*06 indicates a significant difference between inse
one si ded eDALM)nTeeretwérs no aignificant differences among insecticide treatments (P>0.05,
GLM-ANOVA).
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Table 21. Efficacy of several insecticides for Viburnum Leaf BeetleRyrrhalta viburni) larval
management on Arrowwood viburnum {iburnum dentatum) i Defoliation Extent, Costa, 2006.

Rate Per 100 Defoliation Extent Rating *

Treatment Gal 2 DAT 7 DAT 14 DATY 28 DAT
Acelepryn / DPXE2Y45 16l 0z 2.8 3.2 4.2* 2.6*
(chlorantraniliprole)

Celero 16 WSQclothiandin) 4 0z 3.0 3.4 3.8* 2.8*
Permethrin 2.5EC 128 fl oz 3.0 3.8 4.4* 3.2*
Safari 20SG (dinotefuran) 80z 3.0 3.6 4.2* 3.2*
TriStar 70WSP (acetamiprid) + Coherg 96 g + 0.125% 3.2 3.8 5.0* 3.4*
Untreated 3.6 4.4 6.6 7.0

“The extent of larval feeding post treatment as deterntigeplalitative rating of percentage of affected
leavesScale 110 is for 0 to 10044=0, 2=15, 3=615, 4=1630, 5=3150, 6=5170, 7=7185, 8=8695, 9=9699,
10=100% affected)

YAn O60*06 indicates a significant & wdtefteate sontml (dpba=w.6% n
one si ded Du n rTkeretwérs no aidgnificant difiérenkes among insecticide treatments (P>0.05,
GLM-ANOVA).

Costa 2007
In this experiment, Costa exameid 8 products for efficacy oftblurnum leaf beetleakvae. All products
exceptSafari 2Gwere applied as foliar spraySafari 2Gwas broadcast by hand around the plant base.

By 7 DAT, viburnum plants treated withcelepryn,BAS 320i, Celero, Permethrin, Safari, and
Tolfenpyrad exhibited significantly leéseding damage than the untreated plahébie22). Throughout
this experiment Met 52 was equivalent to the untre&eathri2G did reduce feeding damage at 14 DAT.
While most products reduced severity of feggdlithhe extent of defoliation was only reduced by BAS 320i
and Safari through 14 DATT@ble23). By 28 DAT, these two products plus Celero, Permethrin and
Tolfenpyrad reduced defoliation.

Table 22. Efficacy of several insecticides for Viburnum Leaf BeetleRyrrhalta viburni) larval
management on Arrowwood viburnum {iburnum dentatun) i Defoliation Severity, Costa, 2007.
Rate Per 100 Defoliation Severity Rating (+SE) Relative Are*
Treatment Gal Pre-Trt ¥ | Week I¥ Week 2 Week 4
Acelepryn / DPXE2Y45

. 10 fl oz 52(0.2) | 46(0.2* | 4.6(0.2* | 4.4(0.2*
(chlorantraniliprole)
BAS 320i(metaflumizone) 16 oz 3.6(0.4) | 42(0.5*| 4.4(0.2)* 4.2 (0.2)*
Celero 16WSG (clothiadin) 40z 42(0.4) | 42(0.2* | 4.4(0.2)* 4.4 (0.2)*
Metarhizium anisoplia¢Strain F52) 29 oz 4.6 (0.2) 6.6 (0.5) 6.4 (0.5) 5.8 (0.4)
Permethril2.5EC 128 fl oz 4.0(0.5) | 420.2*| 4.4(0.2)* 4.0 (0.3)*
Safari 2G (dinotefuran) 229/9al | 4506) | 55(09) | 50(0.4)* | 50/(0.6)

potting media

Safari 20SG (dinotefian) 8 0z 4.0(0.0) | 45(0.3*| 4.5(0.3)* 4.3 (0.5)*
TolfenpyradeC 21floz 3.5(0.3) | 4.0(0.0*| 4.3(0.3)* 4.5 (0.5)
Untreated 4.8 (0.6) 6.2 (00) 6.4 (0.5) 5.8 (0.5)

ZThe severity of larval feeding post tteeent as determined by qualitative rating of relative area affected on
damaged leaveScale 110 is for 0 to 10044=0, 2=15, 3=615, 4=1630, 5=3150, 6=5170, 7=7185, 8=8695,
9=96-99, 10=100% affected)

Y Pretreatment (Pr&rt) ratings were taken thaay applications were made.

i nse

i NS e

*An 6*6 indicates a significant difference between
one sided Dunnettdés after GLM). There were no signific
GLM-ANOVA).
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Table 23. Efficacy of several insecticides for Viburnum Leaf BeetleRyrrhalta viburni) larval
management on Arrowwood viburnum {/iburnum dentatun) i Defoliation Extent, Costa, 2007.

Rate Per 100 Defoliation Extent Rating (xSEY¥
Treatment Gal Pre-Trt ¥ | Week 1* Week 2 Week 4
é‘;ﬁéergx;‘a/n :ﬂgé'fez)“‘r’ 10 fl oz 58(02) | 7.0(06) | 6.6(0.6) | 58(0.6)
BAS 320i fnetaflumizone) 16 oz 5.0 (0.6) | 4.8 (0.7 | 4.8(0.4)* | 4.2 (0.4)*
Celero 16WSG (clothiadin) 4 0z 5.0 (0.5) | 5.4(0.7) | 6.0(0.7) | 4.8(0.6)*
Metarhizium anisoplia¢Strain F52) 29 0z 5.4 (0.2) 7.2(0.6) | 7.4(0.2) 7.2 (0.4)
Permethrin 128 fl oz 5.4 (0.5) | 52(0.7) | 5.6(0.7) | 4.6 (0.4)*
Safari 2G (dinotefuran) po%t'iﬁgﬁzldia 55(0.7) | 63(1.4) | 6.0(09) | 58(0.8)
Safari 20SG (dinotefuran) 8oz 4.8(0.5 | 5.0(0.7)*| 4.8(0.9* | 4.3(0.8)*
TolfenpyradEC 21 fl oz 45(0.3) | 45(0.7) | 5.3(0.9) | 4.5(0.7)*
Untreated 6.0(0.6) | 74(11) | 7.6(0.8) | 7.0(0.8)

“The extent of larval feeding paseatment as determined by qualitative rating of percentage of affected leaves.
Scale 110 is for 0 to 100%4=0, 2=15, 3=615, 4=1630, 5=3150, 6=5170, 7=7185, 8=8695, 9=9699,
10=100% affected)

Y Pretreatment (Prdrt) ratings were taken the daypipations were made.

0* 0

*An indicates a significant difference between i nsece
one sided Dunnettés after GLM). There were no signific
GLM-ANOVA).
Holmes 2007

During 2007, Holmes generateiburnum leaf beetlefficacy dada for chlorantraniliprole anthia-

methoxam. Several rate range experiments were conducted with Actara (the Canadian trade name for
Flagship 25WG) and Rynoxapyr (the fooetusade name for Acelepryn). The trade names within the US
are used to summarize the information and in the data {@@bte24- Table27).

Four experiments were condudteimultaneously; two each for each prod&ctor to application, each

plant was assessed for a minimum level of hatched larvae. Crop tolerance and efficacy ratings were done
at 7, 12, 35 and 61days aftezatment on June 13, 2Q0i the first experimernwith Flagship(Table24),

all of the treatments had significantly less foliar damage than the untreatedtuoegih 35 DAT At the

final rating dateConservetreated plants exhibited the same amount of fédiading damage as the

untreated plants, while all rates of Flagshigrevsignificantly lower than the untreated but not Conserve.

In other words, control was beginning to break approximately 2 months after treatment. However in the
second experimenTable25), Conserve and all three rates of Flagship provided excellent control through

2 months, albeit with a slightly lower infestation pressure.

In both experiments testing Acelepryfaple26 andTable27), Acelepryn at all three tested rates
provided great efficagyequivalent to Conserve through 2 months.

None of the treatments resulted in any phytotoxicity symptoms.

34



Table 24. Foliar damage due to Viburnum Leaf Beetle orViburnum trilobum treated with

thiamethoxam (Actara 25WG) Experiment 1, Holmes, 2007 a

Foliar Damage(Percent)

Treatment Rate 7DAT | 12DAT | 35DAT | 61DAT
Conserve 50 ml /1000L 58b 7.5b 50b 10.0 ab
Flagship (Actara) 25 WG 0.28 kg/ha 6.3b 6.3b 21.3a 8.0b
(thiamethoxam) 0.56 kg/ha 6.3b 55b 5.0b 55b
1.12 kg/ha 45b 50b 50b 43b
Untreated 16.3 a 18.8 a 23.8a 21.3a

Initial application occurred on June 13, 2007.
Means followed by same letter do not sigodgntly differ (p = 0.05, Tukeg.HSD).

Table 25. Foliar damage due to Viburnum Leaf Beetle orViburnum trilobum treated with

thiamethoxam (Actara 25WG) Experiment 2, Holmes, 2007 b

Rate Foliar Damage (Percent
Treatment 7 DAT 12 DAT 35 DAT 61 DAT
Conserve 50 ml /1000L 15b 13b 2.8b 0.5b
Flagship (Actara) 25 WG 0.28 kg/ha 1.0b 13b 2.0b 0.5b
(thiamethoxam) 0.56 kg/ha 20b 15b 2.8b 0.5b
1.12 kg/ha 10b 1.0b 2.0b 0.5b
Untreated 8.8a 10.0a 125a 6.8 a
Initial application occurred on June 13, 2007.
Means followed by same letterdonotsignd ant | y di f f esHSH).p = 0. 05, Tukeyéo

Table 26. Foliar damage due to Viburnum Leaf Beetle orvViburnum trilobum treated with
Rynaxapyr (DPX 2EY45 20SC) Experiment 1, Holmes, 2007 a

Foliar Damage (Percent

Treatment Rate 8DAT | 13DAT | 36DAT | 62DAT
Conserve 50 ml /2000L 58b 50b 50b 28b
0.28 kg/ha 7.0b 75D 8.8 b 8.8 b
é‘;ﬁ(‘ﬁgg;’a’r] ﬁ’igff)'fez)\m 0.56 kg/ha 53D 55b 5.0b 2.0b
1.12 kg/ha 45D 5.0b 5.0 b 35D
Untreated 21.3a 35.0a 83.8a 225a

Initial application occurred on June 13, 2007.
Means followed by same letter do not sigrdftly differ (p = 0.05, Tuke¥ HSD).

Table 27. Foliar damage due to Viburnum Leaf Beetle oViburnum trilobum treated with
Rynaxapyr (DPX 2EY45 20SC) Experiment 2, Holmes, 2007 b

Rate

Foliar Damage (Percent

Treatment 8 DAT 13 DAT 36 DAT 62 DAT
Conserve 50 ml /1000L 15b 1.3b 15b 35b
0.28 kg/ha 1.3b 1.3b 2.8b 8.0b
é‘;ﬁ(‘ﬁg%‘a’n i[;;?ffez)ws 0.56 kg/ha 1.3b 150 23b 28D
1.12 kg/ha 13b 13b 1.3b 18b
Untreated 3.5a 8.8a 21.3a 288 a

Initial application occurré on June 13, 2007.
Means followed by same letter do not significantly differ (p = 0.05, Takid$D).
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Isaacson 2007

To generate efficacy data for chlorantraniliprole #ndmethoxanto manage/iburnum leaf beetle
Isaacson ran several rate range expanmwith Actara (the Canadian trade name for Flagship 25WG)
and Rynoxapyr (the food use trade name for Acelepryn). The trade names within the US are used to
summarize the information and in the data tableble28 - Table31).

All three rates for Flagship provided good to excellent control throughout both experietgrtglent to
Conserve SCTable28 andTable29). All three rates of Acelepryalso provided good to excellent
efficacy throughout the experiment$aple30andTable31).

No phytotoxicity wasoberserved.
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Table 28 Summary of Damage ratings (O 10) for Viburnum opulus nanuminfested with VLB, treated with thiamethoxam (Actara

25WG) Experiment 1, Isaacson, 2007 a

Treatment Rate May 22 | May 29 Jun 5 Jun 12 Jun 20 Jun 27 July 4 July 25 | Aug 15 | Aug 29
Flagship (Actara) 25 WG 0.28 kg/ha 0.58 0.58 0.58 0.58 0.58 0.58 0.50 0.00 0.25 0.58
(thiamethoxam) 0.56 kg/ha 0.42 0.42 0.42 0.42 0.42 0.25 0.08 0.00 0.00 0.20
1.12 kg/ha 0.42 0.42 0.42 0.42 0.42 0.33 0.25 0.00 0.00 0.17
ConserveSC(spinosad) 0.75 0.75 0.75 0.75 0.75 0.75 0.33 0.00 0.00 0.33
Untreated 0.67 2.17 2.58 2.58 2.58 2.58 2.17 1.83 2.42 3.25
Table 29 Summary of Damage ratings (O 10) for Viburnum opulus nanuminfested with VLB, treated with thiamethoxam Actara
25WG) Experiment 2, Isaacson, 2007 b
Treatment Rate May 22 | May 29 Jun 5 Jun 12 Jun 20 Jun 27 July 4 July 25 [ Aug 15 [ Aug 29
Flagship (Actara) 25 WG 0.28 kg/ha 0.50 0.50 0.50 0.50 0.50 0.50 0.42 0.00 0.25 0.50
(thiamethoxam) 0.56 kg/ha 0.67 0.67 0.67 0.67 0.67 0.42 0.08 0.00 0.00 0.25
1.12 kg/ha 0.67 0.67 0.67 0.67 0.67 0.50 0.08 0.00 0.00 0.17
Conserve SC (spinosad) 0.67 0.67 0.67 0.67 0.67 0.58 0.25 0.00 0.00 0.33
Untreated 0.67 2.17 2.58 2.58 2.58 2.58 2.17 1.83 2.42 3.25
Table 30 Summary of Damage ratings (O 10) for Viburnum opulus nanuminfested with VLB, treated with Rynaxapyr (DPX 2EY45
20SC)Experiment 1, Isaacson, 2007 a
Treatment Rate May 22 | May 29 Jun 5 Jun 12 Jun 20 Jun 27 July 4 July 25 [ Aug 15 [ Aug 29
Acelepryn / DPXE2Y45 31.25 ml/L 0.58 0.58 0.58 0.58 0.58 0.50 0.25 0.00 0.08 0.17
(chlorantraniliprole) 62.5 ml/L 0.50 0.50 0.50 0.50 0.50 0.50 0.17 0.00 0.08 0.33
125 ml/L 0.67 0.67 0.67 0.67 0.67 0.67 0.17 0.00 0.00 0.50
Conseve SC (spinosad) 0.75 0.75 0.75 0.75 0.75 0.75 0.33 0.00 0.00 0.33
Untreated 0.67 2.17 2.58 2.58 2.58 2.58 2.17 1.83 2.42 3.25
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Table 31 Summary of Damage ratings (O 10) for Viburnum opulus nanuminfested with VLB, treated with Rynaxapyr (DPX 2EY45
20SC)Experiment 2, Isaacson, 2007 b

Treatment Rate May 22 | May 29 Jun 5 Jun 12 Jun 20 Jun 27 July 4 July 25 | Aug 15 | Aug 29
Acelepryn / DPXE2Y45 31.25 ml/L 0.75 0.75 0.75 0.75 0.75 0.50 0.17 0.00 0.00 0.25
(chlorantraniliprole) 62.5 ml/L 0.58 0.58 0.58 0.58 0.58 0.50 0.08 0.00 0.00 0.25
125 ml/L 0.50 0.50 0.50 0.50 0.50 0.42 0.08 0.00 0.00 0.17
Conserve SC (spinosad) 0.67 0.67 0.67 0.67 0.67 0.58 0.25 0.00 0.00 0.33
Untreated 0.58 1.83 2.83 2.83 2.83 2.67 2.08 1.58 2.00 3.17
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Weston 2007

In this experiment, Weston tested seven products for their efficacy on viburnum leaf beetle infesting

established arrowwood viburnundiburnum dentatuinin field plots at the Bluegrass Lane Turf and

Ornamentals Research Farm in Ithaca, Nive Shrubs, which had been growing under field conditions

for 7

complete block ANOVA, and treatments werompared with LSD.

year s,

wer e

approxi mately
years. Products were applied as foliar sprays on May 22, 2007 when viburnum leaf beetliéswiastin
larval instar (egg hatch had begun on May 9). Five plants (replicates) were used for each treatment, and

larval feeding damage was assessed 1 and 2 weeks after treatment. Data were analyzed with randomized

60 t

al |

and

wer e

The range of feeding damage was dramatic, ranging from 55% on the untreated control to near zero for

the most effective treatmentBable32). Metarhizium anisopliaea fungus effective againsiany
immature insects, had no effect on larvae (defoliation was virtually identical to that of the untreated
control). The remaining products provided good to excellent control. Most effective were Celero and
Safari, which were slightly more efficaciotigan Acelypryn, BAS 320i, Merit and Tolfenpyrad through

14 DAT.

[NOTE: Earlier field trials by Weston have shown that soil drenches with Merit 75 WP have resulted in
nearly complete protection from viburnum leaf beetle for several years. In the curagriVierit was

applied as a foliar spray, like all of the other test products.]

Table 32. Efficacy of several insecticides for Viburnum Leaf BeetleRyrrhalta viburni) management
on Arrowwood viburnum (Viburnum dentatum), Weston, D07.

Defoliation

Treatment Rate Per 100 Gal 1 WAT 2 WAT
Acelepryn / DPXE2Y45 10 fl oz 3.3ab 43b
(chlorantraniliprole)

BAS 320i fnetaflumizone) 16 oz 25b 2.2 bc
Celero (clothianidin) 40z 0.7b 0.7d
Merit (imidacloprid) 10 tsp 3.6 ab 3.6b
Metarhizium anisopliagStrain F52) 29 0z 22.2 ab 50.2 a
Safari 20SG (dinotefuran) 80z 27b 1.7cd
Tolfenpyrad EC 21 0z 4.4 ab 39b
Untreated 244 a 55.4a
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Comparative Efficacy on Red headed Flea Beetle (Systena frontalis)

Redheaded flea beetldga called cranberry flea beetl&ystena frontalishas become a serious pest of
nursery stock and has been considered the most damaging flea beetle in container nurseries in recent
years. It has a wide range of ornamental hosts including Itea, hydrémggthia, roses, holly, azalea,
hibiscus, asters, chrysanthemum and zinnia, where the adults typically chew leaves causing small holes
and skeletonized leaves. They also feed on growing tips causing deeply notched leaves.

In the series 010 experimens presented here, most tested products redeckeaded flea beetle
populations and feeding damage. The best consistently performing products in these experiments were
Aloft, IKI -3106 and TristarSee the individual reports below for more information.

Braman 2012 and 2013

In 2012 and 2013, Braman compared several products applied foliar for ability to protect nursery grown
IteaandHydrangeafrom chewing damage by red headed flea beetle. In 2012, all treatments were applied
on May 11; a second applicatiovas made for MBR03 on May 18.Plants treated at the nursery were
evaluated ossite for foliar damage at 1, 2, 4, and 11 wepé@st application. In both years, detached

leaves from treated plants were bagged and returned to the laboratory and evaiusgetef survival

and % leaf damage (chewing injury)at various times after treatment application in a petri dish exposure
trial. Data were subjected to ANOVA using the GLM procedure in SAS and mean separation was
accomplished using the LSD procedure.

In the detachedkaf study in 2012, Aloft and Flagship consistently reduced beetle survival and reduced
damage in both Itea and hydrang@al{le33, Table34). In the nurseryMarathon provided the most
consistent damage reduction from 1 to 11 weeks post application on both Itea and hydrangea. At 1 week
post application, Hacki#achi also reduced damage on Itea; on Hydrangea, Marathon ;- Hacihii, Aloft

and Safari provided thgreatest protection. At 11 weeks post application, all products showed a reduction
in damage on Itea, with the least damage observed on plants treated with Marathon, Aloft, Safari, Hachi
Hachi and MB14203; on hydrangea, only Marathon treated plants displégss damage than the

Untreated.

In the 2013 detached leaf study, Only Aloft provided a significant reduction in beetle survival relative to

the UTC at 1 and 10 days after treatmdratle35). Beetle survival 821, 24 and 30 DAT did not vary
significantly with treatment. Leaf injury, however, was affected on all sample dates, suggesting

antifeedant behavior in response to residual application even when mortality was not inflicted by
treatment. Damage was redda 1 DAT by Aloft, Safari, G860, MBI 203, Onyx and Discus.

Damage was reduced at 10 DAT by Aloft, Saffaliar and drench, GR860, MBI 203, Onyx and

Discus. At 21 DAT, feeding was significantly reduced by the Safari drenci2866, A20520, Aloft ad

Discus. Subsequent exposure by that same set of beetles resulted in continued suppression of damage on
leaves from plants treated with Safari (drench), Aloft and Discus.

Frank 2013

In 2013, Frank compared efficacy of several products applied fol@btect nursery grownVirginia
sweetspire from chewing damage by cranberry flea bé&®tigena frontalisAll products were sprayed

onceon Jul 10 except Discus which was sprayed on Jul 10 and 24, and®3Bsprayed on Jul 10, 17,

24 and 31. All applicains were made at least 4 hours prior to rain; however, it rained nearly every day
during the experimenFlea beetle abundance was not a good assessment of flea beetle damage because
flea beetles were jumping from plants as observers approached plasndhuignificant differences
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were detected in number of flea beetles per plBaible36); however, assessment of sthale leaf
damage showed that all products significantly reduced feeding injury.

Kunkel 2014

In this experiment, Kunke&lompared several productsK-2860, HachiHachi, Mainspring, MBi203,

Safari and Scimitarfpr ability to protectVirginia sweetspirelfea virginicag) sage $alvia nemorosa and
stonecrop $edum telephiupirom chewing damage ngd headed flea beetle (TableAl. products were

applied as foliar sprays, except Safari applied as drench in one treatment. Treatments were applied on Jun
16, and all treatments, except Hattdchi and Safari, reapplied on Jul 7. A minimum of six (dage

eight replicates (natural) were requested for this trial; however, nurseries did not have enough plants of
one species or cultivar available to use in the experiments. The trial had three repliSatemahd two
replicates ofteaandSedunplaced sideby-side in the greenhouse. Previous work with redheaded flea
beetles found all three species to be suitable hosts. Adult feeding damage was assessed at various times
after treatment.

The three different species of plants resulted in a compliegiaigsis because there was a threy
interaction between products, plants, and amount of darmaide(37. Scimitar and Safari provided the
most consistent control across the duration of the experiment. &drdntalis prefer to feed otea and
Salviawhen compared t8edumand they fed on eithdtea or Salviasimilarly most of the observation
periods. Additional research is needed to develop management tactics for both larva éhdradtatis.

In summary, Scimitar, Safari and most frequently the higher rate e2&30 significantly reduced

redheaded flea beetle feeding damage on these ornamental plants tested; Mainspring 20®1 8!

provided some damage reducti@edunfrequently had significaht less damage than eithiéea or

Salvia The experiment found greater than acceptable foliage damage occur from 14 to 21 DAT after

initial treatment. Although populations were low preceding 14 DAT, this beetle exhibited the capability of
increasing popuitions rapidly. This increase in population could be from within the nursery crops or
potentially peripheral areas since it has a wide host range that includes many weed species. This aspect of
the pestébés biology warrants further investigation.

No phytoticity and no significant differences in plant height and width between treatments were
observed.

Cloyd 2016
In 2016, Cloyd compared efficacy of several products applied foliar to protect container grown Virginia

sweetspire from chewing damage by cranpéiea beetle. All products were sprayed on Jun 23, Jul 1, 8,
15, 22, Aug 12 and Sep 2. By the end of the sampling season the insecticides BeefleBONEChi

Hachf® appeared to limit the frequency of foliar damage caused by redheaded flea beetlgtasults
compared to the untreated check; however, the insecticides PreatdrP, and TriStaf never

exceeded 1 to 10% damaderéph38). Redheaded flea beetle adults were observed throughout the
sampling periodhowever, there was a noticeable peak of activity in October. In addition, redheaded flea
beetle adults were abundant in ridlate October with a noticeable increase in feeding damage on the
test plants. Therefore, applications of the insecticides stawie been continued into October.

Gilrein 2016

In 2016, Gilrein compared efficacy of several products applied foliar to protect container grown
hydrangea from chewing damage by redheaded flea beetle (RFB). All products were sprayed on Jul 2;
BeetleGONEand XXpire treatments were repeated on Jul 9. Approximately ten RFB were introduced to
screen cages on two terminals per plant just prior to first treatment application. A single application of
HachiHachi, IKI-3106, XXpire, and Scimitar provided the meffiective control of adult RFBT@ble
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39). BeetleGONE and Preferal applications provided very little control and efficacy of these products
were not statistically different from watéeated plants. Foliar feeditamage by RFB was significantly
higher on plants treated with BeetleGONE and Preferal and not statistically different from damage on
control plants. No noticeable insecticide residue, injury or phytotoxicity on plants was associated with any
treatment.

Chong 2017
In 2017, Chong compared efficacy of several products applied foliar to protect container grown

hydrangea from a natural infestation of redheaded flea beetle. Fungicides were sprayed at various times
from Jul 26 to Aug 11. No treatments providemsistent reduction in the adult flea beetles densities
throughout the studyT@ble40). Results suggested that, although some products such as Scimitar was
effectively in killing adult flea beetles at the timetb& application, no treatment provided sufficient
repellency or residue toxicity to reduce the numbers of adult flea beetles on the hydrangea plants for more
than 2 days after application and throughout the experiment. As a result, the % defoliatiapand cr

guality worsened and were not different among the insectictd¢ed and watdreated plants. This study

has illustrated the difficulty of managing the redheaded flea beetles. No product tested in this study
provide quick knockdown of the beetles advide sufficient repellency or residual control. No

phytotoxicity was associated with any treatment.

Kunkel 2017

In 2017, Kunkekomparectcompared efficacy of several products applied foliar to protect container
grownforsythiafrom chewing denage by rd headed flea beet{®HFB). Treatmentsvere applied as

foliar spraysrom May 31 to Jun 14 on a schedule showmable41 andTable42. Product efficacy was
evaluated multiple ways to determine if products were able to manage fleapopetigtions and their
damageThere were significantly more live adult beetles found on plants treated with-Hachi, IKI,

and Preferal during the Jun &4¢aluation period. Other time periods found no differences in the number
of live beetles counted on planfBhere was no signifant differences in the number of damaged leaves or
branches with damaged leaves due to treatments throughout the experiment; however, there was
significant differemes on damaged new growtbpstarGold, Preferal, BeetleGONE, VST combined

with BeetleGONEand Tristar all reduced flea beetle feeding on new growth at point during the
experimentUpstarGold provided the most consistent protection of new folfatiewed by Preferal,
BeetleGONE Tristar, and the VST combo product. Upstaold, Tristar, BetleGONE and the VST
combination treatment with significantly lower damage ratings compared to the edtceatrol

forsythia plantsDamaged leaves removed from treated plants were brought into the lab and the amount
of leaf area damaged from flea bed#eding was evalued using the program ImageTreatments did

not significantly reduce feeding damage when foliags evaluated in this manner. No phytotoxicity or
growth reduction was associated with any treatment.

Frank 2017

In 2017, Franiconducté laboratory assays to compare efficacy of several products applied foliar to
protect container grown hydrangiegam chewing damage tadultred headed flea beetle (RHFB).
Treatments were applied on Jun 13 andB#etles collected from a local nursery ei@taced in petri
dishes with leaf disks cut from treated plants 1, 7, and 14 daysnatiedrtreatmentEach assay lasted 5
days with percent damage and beetle mortality measured on days Th&ughout the experiment
leaves treated with the standl@midaclopridincurred the least damage from beetles. One DAT Hachi
Hachi and IK+3106 had similarly low damages imidacloprid treated leaveSeven DAT leaves treated
with imidacloprid and those treated with Ha¢kachi were damaged least by beetlefferdone day of
feeding on 1DAT leaves those treated with imidacloprid, preferal, or VST 06330 had the least damage
(Table43). After 3 and 5 days of feeding on these leaves there were no significant difference among
treatmentsBeetle mortality was higlst 1 DAT in petri dishes with leaves treated with imidacloprid.
Nearly all beetles in this treatment were dead after 5 days of exposure. Mortality was low in other
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treatments. There were no significant differences in mortality after exposure to leades47AT. At
the end of the experiment, damage to 5 leaves per plant outdoors that were marked prior to insecticide
applications was low but highest on untreated plants and imidacloprid treated plants.

Gilrein 2018

In 2018, Gilrein compared efficacy ofv@al products applied foliar to protect container grown
hydrangea from chewing damage by redheaded flea beetle (RieB)mentsvere appliedrom Jul 3 to
Jul 18 on a schedule shownTiable44. HachiHachi and Pyridium (applied once) and 1KBIL06 and
TriStar (applied twice) provided very effective control of adult RFB. Both rates 40%33 provided
moderate control, while Ancora provided very little contFalliar feeding damage by RFB correlated
well with treatment efficacyNo noticeable insecticideesidue ophytotoxicity on plants was associated
with any treatment.

Table 33. Detached Leaf Study for Redheaded Flea Beetl8ystena frontali¥ adults feeding on
Virginia Sweetspire (teavirginica) O Henr y' s Ga r eadydrangeasm) WHited r an g
Diamonds', Braman, 2012.

No. of Livin % Damage

Rigtoe g:lr Beetlest ) % Damage ltea Hydrangga
Treatment Day 1* | Day 5* Day 1* Day 5* Day 1* Day 5*
Aloft (clothianidin/bifenthrin) 149floz| 0.2c Ob 04c Oc Oc Oc
Flagship 25WG (thiamethoxam] 8 fl oz 0.4 bc Ob 1.0 bc Oc Oc 10c
HachiHachi (tolfenpyrad) 21floz 10a 1.0a 7.0abc | 14.0abc| 9.0a 15.0 ab
HachiHachi (tolfenpyrad) 32floz 0.8 ab 0.8a 5.4 abc 4.0 bc 1.0bc | 13.0 abc
Marathon G (imidacloprid) 7 ghot 0.8 ab 0.6a 2.8 bc 20bc | 1.6abc| 7.4abc
sMuilt:c,zu%?;\ gtfaﬁ]hgg‘}ffﬁ‘;””m 11b 10a | 10a | 11.0a | 150ab | 5.0abc| 200a
gﬂui't'si%i gtfa%h;%rg‘jfflc}‘;””m 2lb | 08ab| 08a | 30bc | 16.0ab| 80ab | 12.0abc
Onyx (bifenthrin) 12.8 fl oz 10a 10a 3.0bc | 12.0abc| 7.0abc| 12.0 abc
Safari 20SG (dinotefuran) 8 0z 0.8 ab 0.6a 5.4 abc 3.0 bc 1.0bc | 15.0 abc
TriStar 30SG (acetamiprid) 8¢ 0.8 ab 0.6a 3.6 bc 5.6 bc | 3.0abc 3.4 bc
Untreated 10a 10a 8.0ab 230a 6.0abc| 180a
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Table 34. Damage Rating for Redheaded Flea Beetl&ystena frontali} adults feeding on Virginia Sweetspirelfea virginica)

Garnet' and Hydrangea Hydrangeasp.) 'White Diamonds', Braman, 2012.

6Henry's

Rate Per Itea Hydrangea

Treatment 100 Gal 1 WAT 2 WAT 4 WAT 11 WAT 1 WAT 2 WAT 4 WAT 11 WAT
Aloft (clothianidin/bifenthrin) 1491l oz 5.6 & Oa 0.4 bc 0.4 de 2.0cd 1l2a Ob 0.8 bc
Flagship 25WG (thiamethoxam) 8 0z 3.6 bc 0.6a 0.8 bc 12c 3.4 bc 0.8a 0.6b 0.6 bc
HachiHachi (tolfenpyrad) 21floz 1.0d 0.2a 0.8 bc 1.0cd 0.4d 0.6a 0.2b 1l6a

HachiHachi (tolfenpyrad) 32 fl oz 3.8 bc 0.2a 0.2c 1.4 bc 1.2d 10a 0.2b 0.8 bc
Marathon G (imidacloprid) 7 g/pot 0d 0.4a 0.7 bc 0.4 de 16d 0a 0.4b 0.2c

gﬂu%'ti%zgt':aﬁh&”/l‘fﬁcg”“m llbper | 44ab | 06a | 10b | 20b | 44b | 16a | 06b | 08bc
gﬂu%'ti%zgt':aﬁh&”/l‘fﬁcg”“m 21b 30bc | 30a | 20a | 02e | 40bc | 10a | 30a | 1.0ab
Onyx (bifenthri) 12.8 fl oz 3.4 bc 0.2a 10b 1.4 bc 3.6 bc 10a 0.2b 1.2ab
Safari 20SG (dinotefuran) 8 oz 26¢C 0.2a 0.4 bc 1.0 cd 0.2d 10a 0.2b 0.8 bc
TriStar 30SG (acetamiprid) 8¢ 3.2 bc Oa 0.4 bc 1.2¢c 3.6 bc 28a Ob 0.6 bc
Untreated 26¢C 10a 0.6bc 3.0a 8.4a 10a 10b 1.2ab

* Days postexposure

* Means followed by the same letter are not significantly different, P = 0.05
ZRating: 1 = 10 % defoliation, 10 = 100 % defoliation.
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Table 35. Efficacy of several insectiades for Redheaded Flea Beetl&ystena frontaliy adults feeding on Virginia Sweetspirelfea

virginica), Braman, 2013.

Rate Per | No. of Beetles at Days Post Treatmerit % Leaf Damage at Days Post Treatment
Treatment 100 Gal 1 10 21 24 30 1 10 21 24 30
Aloft (clothianidin/bifenthrin) 15floz [0.2c 0.2b 1.0a |0.7a |0.7a [ 0.2cC 0.2c Oc 2.0cd 9.0 bc
Discus (imidacloprid + cyfluthrin) 50 oz 05bc |10a |07a [0.7a |0.7a |16¢C 16¢c 0.3c 0.7d 10c
HachiHachi (tolfenpyrad) 32floz | 1.0a 10a 10a |10a |1.0a [86abc [8.6abc | 83ab |18.7abc | 43.3a
Mainspring/A20520A 160z |10a |10a |10a |10a |10a |12.0ab|12.0ab |33bc |16.9ad |21.7abc
(cyantraniliprole)
gﬂu%'t'sigigtfa%h;%ﬂ%ﬁﬁ?””m 2lb |10a |10a |10a |10a |10a |32c [32c |117a|267a |450a
Onyx (bifenthrin) 1.28floz [ 0.7ab [ 0.8b 10a |10a |1.0a [80bc [80bc |[83ab |183ad | 33.3ab
Safari 20SG foliar (dinotefuran) 80z 0.7ab | 0.8a 1.0a |1.0a [1.0a | 0.2c 0.2¢c 9.0ab | 11.7ad | 30.0 abc
Safari 20SQrench(dinotefuran) 24 0z 0.6ab |06ab |10a [1.0a |0.7a |1.2cC l2c Oc 4.3 bcd | 9.3bc
XXpire/GF-2860 40WP
(spinoteram+sulfoxaflor) + 6 oz 350z [(08ab |[10a 10a |10a |1.0a [6.0bc [6.0bc |[3.3bc [20.0ab |433a
Capsil
Untreated 0.8ab |1.0a 10a |10a |[1.0a [80a 15.0a |[15.0a |[25.0a 26.7 abc

* Means followed by the same letter are not significantly different, P= 0.05
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Table 36. Efficacy of several insecticides for Cranberry Flea Beetle&Sfystena frontali¥ adults feeding onVirginia Sweetspire (tea
virginica), Frank, 2013.

No. of Beetles/Plant at Days Post

iggeg;r Initial Treatment * % Leaf Area Consumed at Days Post Initial Treatment

Treatment -1 7 14 33 57 -1 7 14 33 57

Bifenthrin 40floz | 0.5ab| Ob Oa | Oa| Ob 135a 17.50a | 7.08b 1.92 cd 1.83b
Cyantraniliprole 8 fl oz 0.3ab| O0b Oa [ O0a| Ob 475a | 5.33abc| 2.58b 2.00 cd 9.17 ab
Cyantraniliprole 16 fl oz Ob 0b Oa [ O0a| Ob 3.83a 12 abc 550b | 8.58 ad 2.67b
Discus (imidacloprid + cyfluthrin) | 50 fl oz 0.3ab| Ob 02a| Oa| Ob | 1517a| 1583ab| 7.83b 1.67 cd 1.75b
HachiHachi (tolfenpyrad) 21floz Ob 0b 0.2a| Oa| Ob 7.83a | 850abc| 3.67b 3.67 cd 458b
HachiHachi (tolfenpyrad) 32floz Ob 0Ob Oa [ O0a| 0.2a| 3.92a | 10.25abc| 3.92b 5.92bcd | 7. 75 ab

MBI-203 DF Chromobacterium

subtsugastrain PRAA41LT) 11b 0.3ab| Ob Oa Oa Ob 5.92 a 2.17c 3.83b 15.25ab | 15.92 a

MBI-203 DF Chromobacterium
subtsugastrain PRAA41LT) 21b 0.2ab| Ob Oa | Oa]| Ob 442 a 3.00bc | 3.00b 0.42d 258D

Safari DSG foliar (dinotefuran) 8 fl oz Ob Ob Oa | Oa| Ob | 10.92a| 6.83abc| 3.50Db 4.50 cd 3.58 b

Safari 20SG foliar (dinotefuran) 24 floz 0.2ab| Ob Oa [ O0a| Ob 4 .33a| 3.67hc 6.25b 4.33 cd 1.67b

XXpire/GF-2860 gpinetoram+ | 554, | o3ab| ob | 0a | 0a| 0b | 1033a| 1433abc| 050b | 1.83cd | 1.17b
sulfoxaflor)

XXpire/GF-2860 Epinetoram + 7floz | 08a| ob | 0a |o0al|l Ob | 483a| 11.17abc| 0.33b | 11.17 abc| 9.33 ab
sulfoxaflor)

Untreated 0.8a | 0.7a Oa Oa Ob 7.00 a 9.42ab | 18.75a| 16.83a 9.66 ab

* Means ftlowed by the same letter are not significantly different, P= 0.05, Duncan's New MRT.
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Table 37. Efficacy of several insecticides for Redheaded Flea Beetybtena frontaliy adults feeding on Virginia Sweetspirelfea
virginica) 'Little Henry', Sage (Salvia nemorosa'Blue Hill', and Stonecrop (Sedum telephium'Autumn Joy', Kunkel, 2014.

Rate Per | Pretrt | 7DAT | 14DAT | 21DAT | 28DAT | 35DAT | 42DAT | 49DAT

Treatment 100 Gal Percent Damaged Foliage on Virginia Sweetspire
% Damage Foliage on Viginia Sweetspife
T Rate (per | prowt | 7DAT | 14DAT | 21DAT | 28DAT | 35DAT | 42DAT | 49DAT
reatment 100 gal)
HachiHachi (tolfenpyrad) 21floz 13b 25ab 11.9 ae 25.0 ad 21.3 ai 36.3 ah 26.3 ag 38.8 ag
HachiHachi (tolfenpyrad) 32floz 44 a 4.4 ab 10.0 bf 21.3 af 15.0 ek 25.0 ek 21.3 ah 38.8 ag
Mainspring (cyantraniliprole) 8 fl 0z 1.3b 1.3ab 10.6 af 23.8 ad 36.3 ad 36.3 ag 30.0 ag 47.5 ad
Mainspring (cyantraniliprole) 16 fl oz 0.0b 25ab 6.9 bg 15.0 g 15.0 ck 275 ak 20.0 bh 28.8 ai
MBI-203 DF Chromobacterium 160z | 00b | 1.9ab | 31fg 150bg | 13.8dk | 263bk | 17.5bh | 25.0bj
subtsugaestrain PRAA41T)
gﬂu?)ltfu%i gt':aﬁlh;%ﬂc/’fff}?”“m 320z | 00b | 00b | 56bg | 150bg | 125f | 31.3ai | 200bh | 21.3bj
Safari 20SG foliar (dinotefuran) 8 o0z 00b 1.3ab 16.3 ab 18.8 af 30.0 af 48.8 a 37.5ab 36.3 ag
Safari 20SG drench (dinotefuran) 24 o0z 0.0b 0.6 ab 8.1 bg 18.8 af 33.8 ad 46.3abc 32.5 ae 48.8 ab
Scimitar (ambdacyhalothri) 5 fl oz 0.6b 25ab 3.8 efg 11.3 eg 13.8 ek 20.0 £l 16.3 ch 23.8 bj
XXpire/GF-2860 Epinetoram + 2750z | 00b | 50ab | 81bg 225af | 18.8bj 475ab | 325ae | 48.8abc
sulfoxaflor) + Capsil
XXpire/GF-2860 Epinetoram + 350z | 06b | 1.3ab | 100bf | 150bg | 200bj | 30.0a | 238ah | 263a
sulfoxaflor) + Capsil
Untreated 1.3b 5.6 ab 10.6 af 23.8 ae 21.3 bj 45.0 ad 36.3 abc 43.8 ae
% Damaged Foliage on Sage

HachiHachi (tolfenpyrad) 211l oz 0.8a 5.8 ab 14.2 abc 26.7 abc 21.7 bj 38.3 af 25.8 ag 23.3 ¢j
HachiHachi (tolfenpyrad) 32floz 21la 1.3ab 9.2 bg 21.7 af 25.8 ag 32.5ah 28.3 af 30.0 ah
Mainspring (cyantraniliprole) 8 fl 0z 1.7a 4.2 ab 7.1bg 24.2ad 23.3 ag 36.7 ag 31.3 af 56.7 a
Mainspring (cyantranilipsle) 16 fl oz 0.8a 2.1ab 7.9 bg 22.5 af 20.8 bi 31.7 ah 20.0 bh 38.3 af
MBI-203 DF Chromobacterium 160z | 00a | 25ab | 129ad | 333ab | 258ag | 367ag | 200bh | 4.2ag
subtsugaetrain PRAA41T)
gﬂu%'ti%i gt':a%h;%”;ggfﬂ‘;r'“m 320z | 04a | 21ab | 71bg | 129e¢g | 175dj | 254ek | 158eh | 26.7¢]
Safari 20SG foliar (dinotefuran) 8 0z 0.4a 29ab 10.8 be 20.8 af 20.8 bi 39.2 ae 21.7 bh 22.5dj
Safari 20SG drench (dinotefuran) 24 0z 13a 2.1ab 4.6 efg 9.6 eh 117 jk 25.0 ek 13.3 fgh 16.7 hij
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Scimitar {ambdacyhalothrin) 5 fl oz 0.0a 2.1ab 4.2 efg 8.8 eh 9.6 ijk 20.8 gl 11.7 gh 18.8 gj
XXpire/GF2860 Gpinetoram + 2750z | 1.7a | 88a | 217a 333a | 300ae | 442ad | 283af | 2174
sulfoxaflor) + Capsil
XXpire/GF2860 Gpinetoram + 350z | 08a | 21ab | 75bg | 167bf | 208bh | 267bj | 258ag | 19.2%
sulfoxaflor) + Capsil

Untreated 0.0a 7.1a 11.3 af 19.2 af 22.5 bh 36.7 ag 20.4 bh 23.3bj

% Damaged Foliage on Stonecrop

HachiHachi (tolfenpyrad) 21floz 19a 2.5ab 12.5 ad 15.6 bg 18.8 bj 25.0 dk 25.0 ah 30.0 aj
HachiHachi (tolfenpyrad) 32floz 25a 3.8ab 9.4 bg 36.3a 475 a 36.3 ag 45.0a 21.3 ¢j
Mainspring (cyantraniliprole) 8 fl 0z 0.0a 0.6 ab 9.4 bg 18.8 af 20.0 bi 22.5 el 22.5 ah 28.8 ai
Mainspring (cyantraniliprole) 16 fl oz 19a 25ab 8.1bg 14.4 bg 21.9 bj 20.6 #l 15.0 dh 27.5 aj
MBI-203 DF Chromobacterium 160z | 25a | 1.9ab | 106af | 188af | 163bj | 144im | 156dh | 18.8%
subtsugaestrain PRAA41T)
gﬂu%'t'si%i gtfaﬁlh;%ﬂ‘}fj‘f%““m 320z | 00a | 56ab | 150abc | 238ad | 350abc | 188gm | 188bh | 25.0aj
Safari 20SG foliar (dinotefuran) 8 0z 0.0a 1.3ab 8.8 bg 9.4 eh 17.5 ek 16.9 hm 13.8 eh 20.0 fj
Safari 20SG dench (dinotefuran) 24 o0z 0.6 a 1.9ab 4.4 dg 6.3 gh 5.0 k 8.11m 6.3 h 10.0 jj
Scimitar (ambdacyhalothrin) 5 fl oz 0.0a 1.3 ab 25¢g 3.8h 8.1k 50m 6.9 h 9.4]j
XXpire/GF2860 Gpinetoram + 2750z | 06a | 50ab | 94bg | 138eg 75k 11.3jm | 125eh | 13.1 hij
sulfoxaflor) + Capsil
XXpire/GF-2860 Epinetoram + 350z | 06a | 3lab | 75bg 8.8 eh 94hk | 106km | 100gh | 188ej
sulfoxaflor) + Capsil

Untreated 0.0a 1.3ab 13.1 ad 36.3a 38.8ab 46.3 abc 35.0 ad 37.5 ag

* Means followed byhe same letter are not significantly different, P = 0.05, Tukey's HSD.
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Graph 38. Foliar damage from Jul 1 to Oct 7 caused by Redheaded Flea BeetBy$tena frontali$ adults feeding on Virginia Sweetspire
(Itea virginica), Cloyd, 2016.
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Table 39. Efficacy of several insecticides for Redheaded Flea Beetfy6tena frontali¥ adults feeding on 'Pee Gee' Hydrangeddydrangea
paniculata'Grandiflora’), Gilrein, 2016.

Rate Per 100 % Mo rtality * % Foliar Damage

Treatment Gal 7/1 715 7/8 7/15 7/1 7/5 7/8 7/15

BeetlecGONE Bacillus thuringiensis 6, , g 19506 0.74a | - 6.25c | 12.77bc| 2.08a : 60.83b | 79.16a

galleria€) + NuFilm P

HachiHachi SC {olfenpyrad) 21 fl oz l4la | 82.28a | 99.30a| 99.30a 0.0a 15.08 ¢ 9.00c 9.50 ¢

HachiHachi SC 27 fl oz 0.69a [ 81.52ab| 98.61a | 98.61a 0.0a 11.16 ¢ 8.30c 8.33¢c

IK1-3106 50SL (cyclaniliprole) 22.0floz 0.00 a 61.51b | 99.30a 99.30 a 04la 10.83 c 550c 550c

IKI-3106 50SL 27.0fl oz l4la | 79.64% | 79.64ab| 94.63a 0.83a 9.66 Cc 6.83 c 6.83 c

Preferal (saria fumosoroseus) 1lb 0.00 a - 457 c 12.70 bc 0.50 a - 7691a | 84.33a

Scimitar GC fambdacyhalothrin) 3.2floz 0.00 a - 88.14 ab| 97.65a 0.00 a - 12.16 c 6.41c

XXpire AOWG (2860¢pinetoam + | 35, | 6f0z| 0.73a | 80.82ab| 80.92b | 9158a | 0.83a | 1833c | 13.16c | 558¢

sulfoxaflor) + Capsil

Untreated (water) - 0.00 a 0.83¢c 1.52¢ 3.25¢ 0.00 a 6l1.66a | 78.33a 86.41 a
*Means within columns followed by the same letter are not signffiday di f f erent at p=0.05, Tukeyds HSD.

Treatments applied on Jul 2; BeetleGone and Scimitar also applied on Jul 9.
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Table 40. Efficacy of several insecticides for Redheaded Flea Beetfyétena frontali} adults feeding on Hydranga (Hydrangea
paniculata) '‘Baby Lace', Chong, 2017.

Rate Per 100| Applic

Treatment Gal Dates 0 DAT 2 DAT 7 DAT 14 DAT 21 DAT 28 DAT 35 DAT
Numbers of adults

BeetleGone!Bacillus 7/26. 8/2
thuringiensis galleriag+ 16 1b + 0.1% 1’1 | 1.8+*05a| 0.7+03a| 1.7+05a| 0.8+04a| 0.7+04a| 0.3+x0.2a| 1.6+04a
L1700
HachiHachi SC {olfenpyrad) 27 floz 7126 18+04a| 0.2+0.1a| 21+05a| 04+03a| 08+0.3a|l 0.1+£0.1a| 20+0.7a
IKI-3106 50SL 22floz | 7/26,8/11| 2.0+06a | 0.1+0.1a| 22+0.6a| 1.3+05a| 1.0+0.4a| 0.1+0.1a| 1.2+05a
(cyclaniliprole)
Preferal (saria fumosoroseus 1lb 7126 18+04a| 0.1+0.1a|1.1+03ab 07+03a| 0.1+0.1a| 0.3+£0.2a| 0.9+0.3a
Scimitar GC lambda Sfloz+6fl | 7/26,8/2,| 1 3.05a| 01+01a| 1.6+03a| 1.3+03a| 0.7+02a| 02+01a| 1.1+03a
cyhalothrin} Capsil 0z 11
VST-006350 + LI700 3'83;(;)+ 7/2(;’18/2’ 18+05a| 0.7+05a| 0.7+04b| 04+02a| 0.3+0.2a| 0.2+x0.1a| 1.0+£04a
VST-006350 + Beetl&one! +| 3.33L+16 | 7/26, 8/2,

L1700 b +0.1% 11 18+04a| 0.8+£03a| 1.3£0.2a| 06+x0.2a| 0.3£0.2a| 0.2+0.1a| 1.8+t05a
Untreated (Water) - - 1.7+04a| 04+£03a|1.2+04ab 06+02a| 1.1+0.7a| 0.3+£0.2a| 1.8+0.7a
Percent Defbation

BeetleGone!Bacillus

thuringiensis galleriap+ 161b+0.10%| 126:82| 1782291 g, 13| 96+16a| 108+16a 3/ *15] 124208 15,154

11 ab bcd ab

L1700

HachiHachi SC {olfenpyrad) 27 fl oz 7/26 10.0+19c| 78+x12a| 82+0.7a| 11.8+18a 18.9al;: 2.1 95+1.7b|133+x194

IKI-3106 50SL 22floz | 7/26,8111| 122%15 | 100408 |102+074 124+13a] ¥1*25 | 9gi11b| 1274174

(cyclaniliprole) bc abc

Preferal (saria fumosoroseus 1lb 7126 11.7+14c | 94+10a| 96+11la| 122+1.7a 12'0di 1.3 11'21; 1.6 12.2+154

Scimitar GC lambda Sfloz+6fl | 7/26,8/2,| 139*18 | 146,104 1014054 141+15a 00*19| 11621411, 4,174

cyhalothrin}+ Capsil 0z 11 abc bcd ab

VST-006350 + L1700 333L+ 7/26,8/2,| 128+1.9 100+1.2a 99x08a| 119x10a 130+10 119+16 144+1.7 4
0.1% 11 bc cd ab

VST-006350 + Beetle Gone! { 3.33L+16 | 7/26, 8/2,

L1700 b+ 01% 11 194+32a|11.1+£1449 11.0£064a 170+x1.7a | 196+£094 139+144 17.1+£154

Untreated (Water) - - 13'%;-“ 24 1 122+124 96+05a| 156+1.9a|23.3+244 150+1.44 163+1.04

*Mean number of adults counted from 4 leavestatment and after the first treatment applicafidAT). Means within column followed by the same letter are not significantly

different (Fisher's LSD, P=0.05).
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Table 41. Efficacy of several insecticides for Redheaded Flea Beet®ystena frontali$ adults feeding on Forsythia Forsythiasp.), Kunkel,

2017a.
) No. Live Adults / Plant No. Damaged Leaves / Plant

Rate Per 100 Gal | Applic. Dates
Treatment Jun 7 Jun 11 Jun 14 Jun 18 | Jun21 | Jun 28 Jun 7 Jun 11 Jun 14
Sglfet'r?fezsaﬁfg%"s‘é%tgur'“g'ens's 16 0z 531,6/7,14| 102 | 37 | 11.7bc| 15 05 07 272 | 175 | 555
HachiHachi tolfenpyrad) 27 fl oz 5/31 7.8 n/a 19.7 ab 1.3 2.5 0.0 17.0 n/a 61.2
IKI-3106 ¢yclaniliprole) 22 fl oz 5/31, 6/14 12.5 n/a 25.2a 2.3 0.5 0.3 35.5 n/a 49.0
Preferal [saria fumosorseus) 80z 5/31, 6/14 115 n/a 19.0 ab 35 1.2 0.3 25.0 n/a 53.8
Tristar @cetamiprid) 12 oz 5/31, 6/14 15.3 n/a 15.3 bc 2.2 1.2 1.3 19.5 n/a 49.8
UpstarGold (bifenthrin) 8 fl oz 5/31, 6/14 6.2 n/a 10.0c 2.2 15 1.0 15.2 n/a 58.5
VST6350 (VST6350 ) +i-700 3.331+ 1% viv 5/31, 6/7, 14 16.5 35 16.7 abc 3.3 1.3 0.2 25.0 18.8 64.3
VST6350 + BeetleGONE + ET00 3.331+ 16 0z + 1%| 5/31, 6/7, 14 10.0 3.0 14.7 bc 4.7 0.8 0.2 24.8 13.2 49.5
Untreated - - 6.2 2.8 8.0c 2.0 0.5 0.2 31.0 18.8 58.0
P-valuefrom ANOVA ns ns 0.0254 ns ns ns ns ns ns
*Means foll owed by the same | etter are not significantly different, P = 0.05,

¥ Scale of 02 where: 0=no feeding damage, 1=light feeding damage, 2=heavy feeding damage.
Z Scale of 03 where: O=nalamage, 1=light damage, 2=medium damage, , 3=heavy damage
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Table 42. Efficacy of several insecticides for Redheaded Flea Beetfgy6tena frontali¥ adults feeding on Forsythia Forsythiasp.), Kunkel,

2017a.
% Branches with RHFB . % Final
Rate Per ; Feeding Damage New Growth Damage Rating Damaged | Overall
100 Gal Applic. Dates Leaves Damage
Treatment Jun7 Junil { Jun14 | Junl1l4 | Jun18 | Jun21 | Jun28 Jun 28 Rating 2
BeetleGONE Bacillus thuringiensis | 15, | 531, 6/7,14| 750 | 900 | 983 | 13bc | 1.lbc | 0.9bc | 07cd | 55+11 | 20bc
galleriae strain SDS502)
HachiHachi (tolfenpyrad) 27 fl oz 5/31 68.3 n/a 88.3 1.5ab l4ab | 1.1abc| 1l.2ab 3.5+£0.8 28a
IKI-3106(cyclaniliprole) 22 floz 5/31, 6/14 76.7 n/a 100.0 l6a 14ab | 1.2abc| 0.8bc 58+1.38 2.3 ab
Preferal [saria fumosoroseus) 8oz 5/31, 6/14 65.0 n/a 96.7 1.0cd 12b 1.0 bc 0.6cd 45+0.9 2.3 ab
Tristar @cetamiprid) 12 0z 5/31, 6/14 70.0 n/a 96.7 l6a 1.2ab | 0.8cd 0.9 bc 41+0.9 1.5cd
UpstarGold (bifenthrir) 8 fl oz 5/31, 6/14 46.7 n/a 93.3 0.8d 0.7c 0.4d 0.3d 3.1+0.6 1.2d
3.331+ 1%
VST6350 (VST6350 ) + L700 VIV 5/31,6/7,14 | 71.7 85.0 98.3 1.6 ab 1.3ab 15a 1.3 ab 49+0.8 27a
3.331+16
VST6350 + BeetleGONE + ET00 07 +1% 5/31, 6/7,14 | 66.7 91.7 98.3 1l4ab 12b 0.8c 0.5cd 5.0+0.8 1.5cd
Untreated - - 73.3 88.3 100.0 l6a l6a 1.3 ab l4a 56+15 27a
P-value from ANOVA ns ns ns <0.0001 | 0.0165 | 0.0008 | <0.0001 ns <0.0001
* Means followed by the same letter are not sigaifity different, P=0.09% i s h &D.6 s L

¥ Scale of 02 where: 0=no feeding damage, 1=light feeding damage, 2=heavy feeding damage.

Z Scale of @3 where: 0=no damage, 1=light damagem2diumdamage, 3=heavy damage
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Table 43. Efficacy of several insecticides for Redheaded Flea Beetystena frontali¥ adults feeding onPanicle Hydrangea (Hydrangea

aniculat 6Vanill a Strawberryé, Frank, 2017.
Percent Leaf Damage to Leaf Disks Collected at Variousitervals After Initial Treatment * %

Rate Per No. Dead Damage

100 Gal 1 Day After Treatment 7 Days After Treatment 14 Days After Treatment Beetlos/ on Leaves
Treatment Day* 1 Day 3 Day 5 Day 1 Day 3 Day 5 Day 1 Day 3 | Day5 z
BeetleGONE + Capsil 16 1b 175¢ 342b | 46.7c 127a | 434a| 789ab| 183bc | 42.4 65.7 050+0.22 | 2.8+1.0
Hachi Hachi SC 271l 0z 8.6d 203c | 282d | 84bc | 430a| 638bc| 17.8bc | 201 | 391 | 017017 | 23+07
(tolfenpyrad)
IK1-3106 22 fl 0z 9.4d 115cd | 17.8de| 144a | 49.0a| 89.3a | 21.1abc| 369 | 532 | 167+049 | 1.2+08
(cyclaniliprole)
Marathon 1.7floz 5.3d 40d 48b 76c | 253b| 503c | 148c | 372 | 588 | 483+017 | 72208
(imidacloprid)
Preferal [saria
fumosorose#®popka 1lb 23.3 ab 49.1a | 67.4ab 12.3ab | 43.1a| 76.2 & 155¢c 41.0 64.7 0.17 +0.17 16+0.8
Strain 97)
VST 06330 + Capsil 21b 243a 38.4b | 66.3ab| 13.3a | 475a| 878a | 16.4c 39.8 59.0 0.17+0.17 | 3.1+1.9
VST 06330 + | 2lb+16b | 183bc | 425ab| 542bc| 129a | 404a| 767ab| 249ab| 470 | 753 | 000+000 | 28+11
BeetleGONE + Capsil
Untreated - 23.7a 499a | 748a | 11.2abc| 383a| 67.3bc| 266a 40.5 60.3 0.00+0.00 | 8.8+0.8

F 18.92 22.81 23.68 2.71 3.26 3.56 2.29 1.11 1.45 2.29 + 24.07
P 0.001 0.001 0.001 0.021 0.008 | 0.005 0.046 0.377 | 0.214 0.046 0.001

" Days of exposure

*Means within columns followed by the same letter are not significantly different.
Y Number of dead flea beetles (out of 5) after five days of exposure to leaves in petri dishes collected 1 day after treatment.
z Estimated percent dame@ on 5 marked leaves on experimental plants outdoors.

1£°]




Table 44. Efficacy of several insecticides for Redheaded Flea Beetystena frontali¥ adults feeding onPanicle Hydrangea (Hydrangea

aniculatab Bokr at hi r t enenmedr)d ,6 SGhielerteiSwu, 2018.

Rate Per Applic. % Insect Mortality * % Foliage Damaged*Y
Treatment 100 Gal Dates Jul 3 Jul 6 Jul 10 | Jul 17 Jul 31 Jul 3 Jul 6 Jul 10 Jul 17 Jul 31
f”cora('sa“a 1.01b 713 00a| 347e | 784c | 1528d| 25.71¢c | 172a| 25.00a | 26.94a | 46.94a | 63614
UMOSOroseus)
HachrHachi SC 27.0fl 0z 713 00a| 77.38b | 84.39a| 89.48a| 9252a| 2.22a| 12.78¢ | 1250 bc| 17.50bc | 16.11b
(tolfenpyrad)
IK1-3106 220floz| 73,18 | 0.0a| 94.44a| 95.83a| 98.61a| 100.00a| 228a| 7.28d | 7.61cd | 811cd | 9.00bc
(cyclaniliprole)
ooty Peta 2.1floz 713 | 0.0a|93.06ab| 95.83a| 96.53a| 96.53a | 2.44a| 4.89d | 522d | 6.89d | 11.44hc
TriStar 8.5SL 253floz| 7/3,18 | 00a| 94.44a| 9653a| 97.92a| 10000a| 2.06a| 506d | 583d | 561d | 6.89c
(acetamiprid)
V-10433 (\V10433) | 11.0floz| 7/3,10,18| 0.0a | 20.83d | 26.42b| 3466¢c| 57.34b | 2.28a 1a85i1 2111ab| 36.94a | 51.94a
V-10433 (\V10433) | 22.0floz| 7/3.10, 18| 0.0a | 43.87c| 38.19b| 57.24b| 68.61b | 2.56a| 22.22ab| 18.6Lab| 23.89ab | 3583a
Untreated - 7/3 0.0a| 3.47e 9.03c | 10.19d| 18.62c | 2.39a| 14.44bc| 28.61la 42,50 a 55.00 a
*Means within columns TtToll owe by the same etter are not significantly

Y Data were transformed prior to analysisngsiog(y)
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Comparative Efficacy on European EIm Flea Weevil (Orchestes alni)

The European elm flea weeviD{chestes alnis a native to Europe. It feeds many elm species but can be
especially damaging to Siberian and hybrid elms. Adults overwinteieaddduring the early spring

mainly on the underside of leaves, producing shothole injuries to the leaf interior. Soon after bud break
the adults lay eggs and larvae hatch. The larvae are leafminers and feed in a serpentine pattern moving
toward the leaf mrgin. They drop to the ground to pupate and adults emerge and feed for the remainder
of the growing season. Damage is priihaaesthetic.

In 2013,Jonescomparecefficacy ofseveral products applied foliar drenchfor European elm flea

weevil feeding EEFW)on elm [Table45 - Table47). All treatments resulted in better control of

European elm flea weevil activityqleaf area affectedp the tree canopy affected, arhfminer

activity) than the untreated control. Additionally, all treatments provided EEFW control that consumers
would find acceptable. Of the treatments, Xytect resulted in the least EEFW activity. There were no
significant difference in EEFW activity heéen the two HackiHachiratesand the two MBI203rates
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Table 45. Efficacy of several insecticides for European EIm Flea WeeviDfchestes alnifeeding on EIm Ulmussp.)

affected Jones, 2013.

6 P a toreaf ared

% Leaf Area Affected by Weevil Feeding
Treatment? Rate Per 100 Gal | 5/23 | 5/31 | 6/10 | 6/17 | 7/1 | 7/16 | 7/30 | 8/28
Aloft (clothianidin/bifenthrin) 15fl oz 3a| 6b | 9bc | 9b | 14b| 11cd| 8bc | 6Db
HachiHachi (tolfenpyrad) 21floz 3a| 7b | 9bc | 9b | 14b| 17b | 10b | 6b
Hachi-Hachi (tolfenpyrad) 32 fl oz 3a| 7b | 9bc [ 9b | 14b| 15bc| 9b 5b
MBI-203 DF Chromobacterium subtsuga&ain PRAA4LT) 1lb 3a| 6b | 10b | 9b | 15b| 16b | 8bc | 5b
MBI-203 DF Chromobacterium subtsugatrain PRAA41T) 21b 3a| 6b | 9bc | 9b | 13b| 14bc| 9D 6b
Safari 20SG (dinotefuran) 12 g/ DBH inch 3a| 6b | 9bc | 8b [ 13b| 9d 5bc | 4bc
Xytect 2F (imidacloprid) 0.2floz/DBHinch| 3a | 4b 7c 5b | 11b| 8d 4c 2c
Untreated 4a | 14a| 19a | 24a| 33a| 23a | 19a | 13a

* Means followed by the same letter a# significantly different, P = 0.05, Duncan's New MRT.
YRatings were made using &lGcale where 0 = no leafminer activity and 1 = leafminer activity present.

Z Aloft and HachiHachi applied foliar on May 18, MBI 203 appliealibr on May 18, 23, 31 antun10; Xytect and Safadpplied as soil drench on Aprand

May 6, respectively.

Table 46. Efficacy of several insecticides for European ElIm Flea WeeviDfchestes alnifeeding on EIm Ulmussp.)

canopy affeced, Jones, 2013.

6 P a-forttréeo t

% Tree Canopy Area Affected by Weevil Feeding

Treatment? Rate Per 100 Gal | 5/23 | 5/31 | 6/10 | 6/17 | 7/1 | 7/16 | 7/30 | 8/28
Aloft (clothianidin/bifenthrin) 15fl oz 3a|11b| 19b | 14b | 19b| 25cd| 29bc| 18b
HachiHachi SC (tolfenpyrad) 21floz 3a | 12b| 18b | 14b| 19b| 38b | 40b | 19b
HachiHachi SC (tolfenpyrad) 32 fl oz 3a | 12b| 18bc| 13b | 19b| 33bc| 38b | 16b
MBI-203 DF Chromobacterium subtsugatrain PRAA41T) 1lb 3a|11b| 9b [ 14b] 20b| 38b | 33b | 19b
MBI-203 DF Chromobacterium subtsuga&ain PRAA4LT) 21b 3a|11lb| 18bc| 14b| 18b| 31bc| 39b | 17b
Safari 20SG (dinotefuran) 12 g/ inch DBH 3a | 11lb| 17bc| 13b| 18b | 17d | 21cd| 13b
Xytect 2F (imidacloprid) 0.2floz/inchDBH| 3a | 8b 14c | 10b| 18b | 15d | 12d | 6¢C

Untreated 4a | 24a| 29a | 29a| 38a| 61a | 76a | 68a

* Means followed by the same letter are not significantly different, P = 0.05, Duncan's New MRT.

YRatings were made using élGcale where 0 = no leafminer activity and 1 = leafminer activity present.

z Aloft and HachiHachi aplied foliar on May 18, MBI 203 appliedliar on May 18, 23, 31 and JU®; Xytect and Safaapplied as soil drench on Aprand

May 6, respectively.
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Table 47. Efficacy of several insecticides for European EIm Flea WeeviDfchestes aln) feeding on EIm Jlmus sp)

leafmine activity, Jones, 2013.

0 P a tpregemce of

Presence of Weevil Leafminer Activity
Treatment? Rate Per 100 Gal 5/31 6/10 6/17
Aloft (clothianidin/bifenthrin) 151l oz 0.1b 0.1b 0.1b
HachiHachi & (tolfenpyrad) 21fl oz 0.1b 0.1b 0.1b
HachiHachi SC (tolfenpyrad) 32floz 0.1b 00b 00b
MBI-203 DF Chromobacterium subtsugatrain PRAA41T) 1lb 00b 00b 00b
MBI-203 DF Chromobacterium subtsuga&ain PRAA4LT) 21b 0.1b 00b 0.1b
Safari 20SG (dinotefuran) 12 g /inch DBH 0.1b 0.1b 0.1b
Xytect 2F (imidacloprid) 0.2 fl oz / inch DBH 00b 00b 00b
Untreated 10a 09a 09a

* Means followed by the same letter are not significantly different, P = 0.05, Duncan's New MRT.

YRatings were made using dlGcale where 0 = no leafminer activity and 1 = leafminer activity present.

Z Aloft and HachiHachi applied foliar on May 18, MBI 203 applied foliar on May 18, 23, 31 and Jun 10; Xytect ancafpfied as soil drench on Aprand
May 6, respectively.
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Comparative Efficacy on Sri Lankan Weevil (Myllocerus undatu$

TheSri Lankan veevil (Myllocerus undatusis a native tsouthern India, Sri Lanka and Pakistan. The
species has been reported in Florida on numerous ornarpkamted and fruit crops. Adults feed on leaves
potentially reducing the quality and quantity of ornamentals aridpiroduction.Damage can range from
notching on the leaf margins in an irregular pattern to much exiemsive feeding along the leaf veins.
Small plants and young trees usually need proteddeiposition occurs in soil close to roots. A single
female lays on an average of 360 eggs over a period of 24 days. Larvae feed on roots, hdemtef, ex
root damage is unknowRupation occurs inad inside the earthecells and take about one weéke

cycle is usually completed in®&weeksThis is considered a pest of quarantine significance.

In 2016 Dalecompared efficacy of several products applied faiaGri Lankan veevil feeding on
hibiscus(Table48 - Table50). Three daysfter treatment, the industry standariStar, as well as
BeetleGONEand MBF203 had significantly fewer beetles per plant tharctmdrol. A 7 DAT, Tristar

and BeetleGONMBad four times fewer beetles per plant than the untreated control. Although not
statistically different, MBI203 and TriStar maintained the lowest beetle abundance per plant through 28
DAT. Although not statistidly different, by the conclusion of the study, average percent plant chewing
damage was less than the control for all treatments except BotaniGard andHeelting.28. Among
treated plants, those treated with Xpectro BothniGardhad the highest percexgfe of leaves with

greater than 1% damage. Those treated with Acelepryn anekDBhad the fewest leaves with at least
1% damage (P=0.0008)t 14 DAT MBI-203 and Acelepryn still had significantly feweales with at
least 1% damage

In general, Aceleyn and MBI 203 provided the greatest efficacy through the duration of the study.
TriStar, the industry standard, was also among the most efficacious products tested. Plants treated with
these products had the lowest beetle abundance through 14 DATwé lieaves with greater than 1%
herbivory through 14 DAT, and the lowest lde¥el % chewing damage through 14 DAT. No treatments
showed phytotoxic effects or had any association with plant growth.
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Table 48. Efficacy of severalinsecticides for Sri Lankan Weevil Myllocerus undatu$ feeding on Hibiscus Hibiscus rosasinensiy 6 Dou bl e
Pe a c-HBodeaf area affected Dale, 2016.

% Leaf Area Affected by Weevil Feeding
Rate Per . 0
Treatment 100 Gal Applic Dates DAT 3 DAT 7 DAT 14DAT 28 DAT
Acelepryn (chlorantraniliprole) 16 fl oz 5/31 0 2.7° 0.71ab 1.8° 0.75ab 1.3° 0.49 1.2° 0.65
AzaGuard (azadirachtin) 16 fl oz 5/31, 6/8, 6/14 0 1.3° 0.42abc | 2.0° 0.77ab 2.0° 0.89 0.8° 0.48
BoetleBONERacillus thuringiensis galleratn) | y51p | 5/31,6/8,6/14 | 0 | 08°0.3lbc | 1.3°076b | 1.5°0.62 | 2.0°0.68
BotaniGard BeauverigbassianaGHA) 32 fl oz 5/31 0 2.3° 0.33ab 2.5° 0.43ab 1.5° 0.56 1.2°0.79
HachiHachi (tolfenpyrad) 21floz 5/31 0 3.0° 1.20ab 2.5° 1.0ab 3.2° 11 1.8° 0.70
HachiHachi (tolfenpyrad) 27 floz 5/31 0 2.3° 0.56abc 2.5° 0.89ab 2.2° 0.83 1.5° 0.50
IKI-3106 (cyclaniliprole) 22 fl oz 5/31 0 3.2° 1.10a 1.7° 0.67ab 1.5°1.0 1.5°0.72
IKI-3106 (cyclaniliprole) 27 floz 5/31 0 1.5° 0.5abc 2.8° 0.60ab 2.8° 0.65 1.0° 0.52
Lynx (pyrethrins) 16fl oz 5/31, 6/8 0 1.7° 0.33abc 4.0° 0.37a 1.7°0.42 1.5° 0.96
MBI-203 Ehromobacterium subsugre NuFim | g1 | 5731, 6/8,6/14 | 0 1°0.36bc | 2.5°0.85ab | 1.8°0.60 | 0.5°0.34
Preferal [saria fumosoroseys 1lb 5/31 0 2.5° 0.67ab 2.3° 0.76ab 2.2° 0.75 1.3° 0.42
TriStar (acetamiprid) 8 oz 5/31 0 0.7° 0.21c 0.7° 0.21b 1.3° 0.49 0.7° 0.33
Yenerate Burkholderia rinojensis A396+ NuFilm | 4 o0 | 5/31,6/8,6/14 | 0 | 1.2° 0.54abc | 3.0°0.86ab | 1.8°0.70 | 0.6° 0.49
Xpectro (Pyrethrins BeauveridbassianaGHA) 320z 5/31, 6/8 0 2.0° 0.89abc | 2.8° 1.05ab 2.0° 0.52 2.2° 0.79
Untreated 0 3.0° 0.77a 4.0° 0.97a 3.3° 1.2 1.8° 0.48
F14,70 - 2.08 2.08 0.65 1.50
P - 0.0233 0.0440 0.7629 0.1676

* Means followed by the same letter are not sigaiftly different based obuncarnWa | | e r Oat@m weredag {x+1) transformed and analyzed withwag
ANOVA.
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Table 49. Efficacy of several insecticides for Sri Lankan WeevilNlyllocerus undatu$ feeding on Hibiscus fibiscus rosasinensiy 6 Do u b |
P e a ¢ % lerbivory per 20 leaves, Dale, 2016.
Mean percent herbivory per 20 leaves
Rate Per | pnlic Dates | 0 DAT 3 DAT 7 DAT 14 DAT 28 DAT
Treatment 100 Gal pp
Acelepryn (chlorantraniliprole) 16 fl oz 5/31 0.0° 0.04 0.5° 0.35 0.3° 0.28 0.7° 0.22 1.1° 0.28
AzaGuard (azadirachtin) 16 fl oz 5/31, 6/8, 6/14 | 0.0°0.02 0.37° 0.12 2.0° 0.68 2.1°0.75 1.8° 0.34
Ee,\ij'gi?mol'\'f Bacillus thuringiensis galleriastr) | 15, | 5/31 6/8,6/14 | 0.0°0.02 | 1.1°046 | 02°008 | 1.1°048 | 1.3°0.24
BotaniGard BeauveridbassianaGHA) 32floz 5/31 0.7°0.69 1.8° 1.06 1.6° 0.79 1.3° 0.33 1.5° 0.45
HachiHachi (tolfenpyrad) 21 floz 5/31 0.2°0.2 0.8° 0.46 1.2° 0.65 1.6° 0.52 1.9°0.44
HachiHachi (tolfenpyrad) 27 fl oz 5/31 0.1°0.04 0.3° 0.17 1.3° 0.62 1.9° 0.91 1.5° 0.29
IK1-3106 (cyclaniliprole) 22 floz 5/31 0.2° 0.10 0.6° 0.26 0.7° 0.25 0.9° 0.33 2.1° 044
IK1-3106 (cyclaniliprole) 27 fl oz 5/31 0.1°0.12 1.3° 0.73 1.1° 0.39 2.6° 0.83 2.4° 0.76
Lynx (pyrethrins) 161l oz 5/31, 6/8 0.7°0.59 | 0.5°0.22 1.0° 0.48 1.3°0.38 | 3.1°0.92
'1”78"203 (Chromobacterium subsugge NuFilm 1 5 ) 5/31,6/8,6/14 | 0°001 | 07°036 | 0.1°007 | 08°023 | 1.7°041
Preferal [saria fumosoroses) 11lb 5/31 0.0° 0.01 0.68° 0.26 0.6° 0.19 2.5° 0.92 2.0° 0.61
TriStar (acetamiprid) 8oz 5/31 0.3° 0.23 0.5°0.34 0.8° 0.74 1.8° 0.64 2.1° 0.46
Yenerate Burkholderia rinojensis A396+ NUFilm | 1 oo | 5/31, 6/8,6/14 | 01°004 | 1.3°039 | 06°028 | 1.9°0096 | 1.6°0.25
Xpectro (Pyrethrins Beauveria bassian@HA) 320z 5/31, 6/8 0.0°0.02 | 0.54° 0.34 1.1° 0.44 1.3° 0.46 2.6° 0.27
Untreated 0.6° 0.62 1.7° 0.86 1.8° 0.63 1.95° 0.95 1.9° 0.44
F14,70 13.05 12.92 27.36 9.68 12.%6
P 0.5230 0.5329 0.0173 0.7852 0.5693
*Due to nornormal distributions, data were analyzed using thepayametric Wilcoxon test
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Table 50. Efficacy of several insecticides for Sri Lankan WeevilNlyllocerus undatu$ feeding on Hibiscus Hibiscus rosasinensiy 6 Dou bl e

P e a & pra@portion of leaves with damage, Dale, 2016.

Proportion of leaves sampled with chewing damage (31%)
Rate Per .
Treatment 100 Gal Applic Dates 0 DAT 3 DAT 7 DAT 14 DAT 28 DAT
Acelepryn (chlorantratiprole) 16 fl oz 5/31 0.03° 0.03 0.12° 0.07 0.03° 0.03c 0.10° 0.04d 0.17° 0.06
AzaGuard (azadirachtin) 16 fl oz 5/31, 6/8, 6/14 0.0° 0.0 0.13° 0.04 0.17° 0.03bc | 0.14° 0.04cd 0.26° 0.04
BeetleGONE Bacillus thuringiensis o o o o o
galleriaestr) + NUFim 17 161b 5/31, 6/8, 6/14| 0.02° 0.03 0.18° 0.07 0.08° 0.04bc | 0.14° 0.04cd 0.29° 0.05
BotaniGard BeauverigdbassianaGHA) 32floz 5/31 0.07° 0.06 0.23° 0.11 0.20° 0.04b 0.28° 0.03ab 0.30° 0.05
HachiHachi (tolfenpyrad) 21 floz 5/31 0.02° 0.01 0.08° 0.04 0.12° 0.03bc | 0.22°0.04ad 0.33° 0.05
HachiHachi (tolfenpyrad) 27 floz 5/31 0.03° 0.02 0.10° 0.05 0.12° 0.05bc | 0.26° 0.05abc 0.26° 0.03
IKI-3106 (cyclaniliprole) 22 fl oz 5/31 0.05° 0.01 0.18° 0.08 0.10° 0.04bc | 0.18° 0.04bcd| 0.37° 0.05
IKI-3106 (cyclaniliprole) 27 fl oz 5/31 0.03° 0.02 0.22° 0.11 0.15° 0.06bc | 0.33° 0.06a 0.32° 0.06
Lynx (pyrethrins) 161l oz 5/31, 6/8 0.1° 0.08 0.10° 0.04 0.18° 0.05bc | 0.25° 0.04abc 0.37° 0.06
MBI 203 (1C7hr°m°baCter'“m subsugee| 31, | 5/31, 6/8, 6/14| 0.0°00 | 017°008 | 0.07° 0.03bc | 0.12°0.02d | 0.19° 0.04
Preferal [saria fumosoroseys 1lb 5/31 0.0° 0.0 0.12° 0.04 0.18° 0.05bc | 0.28° 0.03ab 0.28° 0.06
TriStar (acetamiprid) 8 oz 5/31 0.03° 0.02 0.13° 0.08 0.08° 0.05bc | 0.14° 0.05cd 0.23° 0.04
Ye[\?lf;ﬁtrﬁ ?g”‘ho'de”a rinojensis A396) 1 waiion | 5/31, 6/8, 6/14| 0.02° 0.03 | 0.25° 0.08 | 0.10° 0.04bc | 0.15° 0.03cd | 0.27° 0.02
Xpectro (Pyrethrins Beauveria 320z 5/31,6/8 | 0.02°0.01 | 0.10°0.08 | 0.20° 0.06b | 0.18° 0.03bcd| 0.32° 0.03
bassianaGHA)
Untreated 0.05° .01 0.20° .08 0.38° 0.08a | 0.28° 0.06abc 0.33° 0.05
F14,70 0.65 0.89 3.13 3.60 1.71

P 0.8970 0.5740 0.0008 0.0002 0.0732
* Means followed by the same letter are not significantfigedéht based obuncanWa | | e r Oats wdredag(k+1) transformed and analyzed withwag
ANOVA.
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Results: Soil Dwelling Immatures

Comparative Efficacy on Black Vine Weevil (Otiorhynchus sulcatus)

Black vine weevil Qtiorhynchus sulcatydgs a seious pest of ornamental nursery crops (field and
containergrown), vineyards, strawberries and hops. Even though, it is suspected the black vine weevil
(BVW) originated in northern Europe, it was first identified in North America in 1835 and became a
notable pest in Missouri by 1871. It is found predominantly in the northern portions of the United States,
but its range extends into Virginia and out to Haeific Northwest.

Throughout Asia, Europe, and North America, black vine wesltilts feed on the fiage and larvae
feed on the roots dmaging a tremendous variety of species, including azalea strawberry, begonia,
blackberry, blueberry, and cranberry, cyclamen, euonymus, forsythia, fuchsia, hemlock, impatiens,
primrose, rhododendron, sedum and yew

(http://www.mortonarb.org/res/CLINIC pests BlackVineWeevil;pdf
http://www.entomology.umn.edu/cues/blackvw/ikalc. htmy).

IR-4 sponsored nine experiments studies on BVW larvae and a single experiment on adult BVW [See
Comparative Efficacy on Black Vine Weevil Adul®t{orhynchus sulcatuf)

In general, preventative apmitions provided better control than curative rescue treatmbsitde61).

The preventative applications were incorporated into the soil prior to transplanting or were drenched prior
to infestation. In at least omxperimentAcelepryn,BAS 320i, Celero, Safari, and Talstar provided

excellent (greater than 95%) control of black vine weevil. Curative drenches can reduce populations also,
but in this series of experiments only BAS 320i provided excellent control wdezhin this manner.
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Table 51. Summary of Black Vine Weevil Otiorhynchus sulcatuy Efficacy.

Gilrein Reding Reding | Reding Cowles Cowles Reding Alm Nielsen
Astilbe Rhodo. Sedum Sedum Strar\)//vber Stra\;/vberr Yew Yew Yew
Timing 2005~ 2004 2004 2006 2007 2008 2004 2006 2006
138 149 11 WAT 138 119
47 DAT | 16 DAT DAT DAT 70 DAT DAT 121 DAT DAT
45 0.83 larvae
Treatment larvae 40 larvae | 4 adults | 5 adults 45 eggs 4 adults | 4,263 eggsl eggs
Acelepryn / DPX Prelnfsrs;atllgrzltdrench ++ _ -
E2Y45 incorp%ration i
(chlorantraniliprog) Curative drench +/- - +
Arena 50WDG C”?:g’elsr:f”‘:h - —
(clothianidin) _ rrepiant
incorporation
. Preplant ++
I(Brr/;\estag;‘ﬁjorkiligne) incorporation T
Curative drench ++ ++
BotaniGard ES Curpart:}velsrzfnch
(Beauveria bassiana) : plan
incorporation
BotaniGard WP Cur;trt:}veI:r:?nch
(Beauveria bassiana) . plant
incorporation
Celero 16WSG Preinfestation drench ++ -
(clothianidin) Curative drench +
Discus _(|m|daclopr|d + Curative drench )
cyfluthrin)
qugsh|p 25WDG Curative drench - +
(thiamethoxam)
Mach 2 SC Curative drench -
Marathon 1G Soil incorporation -
(imidacloprig P
Marathon Il 2F Curative drench -
Metarhizium anisopliae —S2il incorporation - - -
b Curative drench +/- -

Precise G & N
(acephate)

Soil incorporation

o
N




Safari2G (dinotefuran) incE)(;ergerrt]iton )
Preinfestation drench ++ ++ -

Safari 20SG Curative drench - - B
(dinotefuran) Fglr':rpls‘;r:?y " -

incorporation
Talstar 0.2G (bifenthrin) infg%ﬂf‘a”tfon .

Preplant -

Tolfenpyrad incorporation
* Not an IR4-sponsored experiment.

G9

ZData not conclusive.

! Rating Scale: ++ = clearly statistically better than untreated and greater than 95% control; + = statistically bettezdkeshamd between 85 and 95%
control; +/- statistically better than untreated with control between 70 and -85%tatistically equivalent to untreated and/or efficacy less than 70%.

2Where more than one rate or application type for a product was included in the experiment and each geafistinatly different, the better rating is
provided in this table.




Alm 2006

In 2006, Alm examined the efficacy of three products to coBivtW larvae on yew. This experiment
also tested these products on oriental beetleCeegparative Efficacy on Oriental Beetkenomala
orientalis) for information on this pest. DrenchesAxdelepryn,Celero,and Safari were applied on Jul.
Alm collected black vine weevil eggs pladimninto the pots on twelve ded:Jull3, Jul 20, Jul 24, Aug
1,Aug 7, Aug 9, Aug 17, Aug23, Aug29, Sep 6, Sep5,andSep26. A total of 4,263 eggs were added
to each potPots were destructively sampled on Nov 9 trehumber of live larvae were counted.

None of the treatments providedsificant control oBVW larvae(Table52). This could have been due
to the constant, but realistic, repeat infestations after application. Another factor could be the length of
residual control for these threeopiucts and that no repeat drench applications were made.

Table 52. Efficacy of several insecticides for Black Vine Weevil on Yewlaxus mediap Ni gr a6, Al m,
2006.
Mean Number Larvae
Rate per potl21 DAT

Treatment (Nov 9)*

Acelepryn / DPX-E2Y45 (chlorantraniliprole) 6.47 floz 91.8+13.8a

Celero 16WSGclothiandin) 1.2 0z 164.6+ 28.0a

Safari 20S@dinotefuran) 24 0z 132.4+ 23.8a

Untreated 145.6+ 27.5a

“Means in the same column followed by the same letter are not ségnil§i different, P = 0.05, LSD test).

Cowles 2007

This experimenused potted strawberries as a model system to determine which insecticides would
provide protection against BVW larva@pecial attention was paid to determine whetherethvas a
doseresponse for Acelepryn aBAS 320, to compare neonicotinoids, and to compare preventive
preplant incorporation into potting media with curative drenches targétimgs@irs Strawberry daughter
plants were taken from research plots at the Valley LalngratoNov16,2006.Cultivars used were
‘Allstar', 'Annapolis', 'Darselect’, 'Idea’ (two replicates), and 'JeBlatk vine weevil eggs were obtained
from a colony at the Valley Laboratory.About 200 adults were enclosed in a 20 L plastic bucket with yew
foliage, and eggs were collected by shaking foliage on a weekly Batisvere repeatedly infested
January and early Februamtil there were 45 eggs added per Bwofgs were placedil2 cm deep in the
soil, close to the crown of the plant. Larvaera/counted oApr 16 and 17 by sifting through the potting
media shaken from the strawberry root system.

All preplant potting mix incorporation treatments, including the positive control standard Talstar 0.2G,
were completely effectivélable53). All tested concentrationsf BAS 320icaused complete mortality.
Although theAceleprynpretreatment was completely effective, only the higher dosage of this product
applied as an early curative drench suppressed the pdfflation.Neonicotinoid products performed
poorly against BVW larvae as early curative drench treatmBesults withMetarhizium anisopliae

were disappointingCool temperatures and poor quality inoculum may have contributed to its
ineffectivenes#n this experiment

66



Table 53. Efficacy of several insecticides for Black Vine Weevibn Strawberry (Fragaria sp.), Cowles, 2007.

Number of
Active Larvae Percent
Application Method Application Date Rate Ingredient 10 weeks Control
(mg/poty after last ontro
Treatment infestation ¥-*
Acelepryn / DPXE2Y45 . 0.8 fl 0z/100 gal 0.873 48a 0
(chlorgn);raniliprole) Curative drench Mar 15 6.5 fl 02/100 gal 7.07 0.8 cd 75
5 ppm 3.02 0.0d 100
é;?é?g%?a/nﬁgéllzez)\(% Preplant incorporation Nov 10 10 ppm 6.03 0.0d 100
20 ppm 12.1 0.0d 100
Arena 50WDG (clothiamiin) Curative drench Mar 15 1.28 0z/100 gal 4.79 54a 0
. . . 50 ppm 30.2 0.0d 100
BAS 320i SC (metaflumizone) Curative drench Mar 15 100 ppm 60.4 004d 100
25 ppm 15.1 0.0d 100
. . : . 50 ppm 30.2 0.0d 100
BAS 320i EC (metaflumizone) Preplant incorporation Nov 10 100 ppm 60.4 004d 100
200 ppm 121 0.0d 100
Discus (imidacloprid + cyfluthrin) Curative drench Mar 15 13 fl 0z/100 gal 1.0 + 0.239 4.2 ab 0
Flagship 25WDG (thiamethoxam) Curative drench Mar 15 8 0z/100 gal 0.5 3.8 ab 0
Metarhizium anosipliae Sail incorporation Jan 9 4.5 x 18 spores/L 28.3 48 a 0
Safari 20SG (dinotefuran) Curative drench Mar 15 24 0z/100 gal 27.0 1.0 bed 69
Talstar 0.5 (bifenthrin) Preplant incorporation Nov 10 10 ppm 6.03 0.0d 100
Untreated 3.2 abc 0
Expressed in gl per pot. This amounts to 1.00 mg of imidacloprid and

Y Pots weranfestedrepeatety fromJan9to Feb6 until there were 45 eggs added per pot.

* Means followed by the same letter do not significantly differn@i's protected LSD test, P < 0.05).
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Cowles 2008

Cowles conducted a secoegperimentvith potted strawberriet® continue investigating dosesponse

of Acelepryn andBAS 320i, to compare neonicotinoids (Safari vs. Arena), and to compare preventive
preplant incorporation into potting media with curative drenches.

Black vine weevil eggs were repeatedly infedtedotted strawberriesn June 5, 12 and 18or a total of

123 eggs per poEggs were placedil2 cm deep in the soail, close to the crowrhaf plant. Larvae were
counted on Septembdr 5 and &y sifting through the potting media shaken from the strawberry root
systemRoot systems were rated of-d scale, where 0 indicated total destruction, always involving
crown feeding and imminent pladeath; 1 was poor roots, in which the living roots were found within a
50 ml volume of medium; 2 was fair, with most of the soil falling away from the roots; 3 was good, with
most of the soil being held together by the root system; 4 was excellentpatighencircling the bottom

of the pot and great difficulty in removing soil from the extensive root system.

Recovery of BVW larvae was unusually low, with the untreated Check having one of the lowest numbers
and the most extensive root syst@able54). Two factors other than insecticide treatment probably
contributed to poor recovery of larvamtpredation (maximized by running the trial during the summer)
and overexploitation of food resources by BVW larvimesome treatments.Therefore, the results from

this experiment have to be interpreted from the combination of the number of larvae and the root ratings
Based on these data, BAS 32&pplied as preventive preplant incorporation into potting media or

curatve drenchesshould be considered an outstanding material to target control of Be#&epryn

looked ineffective at the lower rates used this year compared to those in the 200Asndywvas

effective applied as a preplant incorporation; in 2007, & inaffective when applied as a curative
drench.Safari20SGwas effective in this year's trial with preplant incorporatidmle Safari 2G was
ineffective.The poorer contrdrom the Safari 2G granules suggests that the product distribution within
the mk was inadequate

BotaniGard ES and WP formulations require further testing before concluding that they have poor
potential for control of BVWIt is possible that the dosage applied was inadegMetrhizium and
Tolfenpyradtreated pots had uniformtyealthy plants and few larvae, however the low counts in the
untreated check preclude being able to determine whether these treatments provided significant benefits.
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Table 54. Efficacy of several insecticides for Black Vine Weelan Strawberry (Fragaria sp.), Cowles, 208.

Number of
Application Active 1&?/:/\(/eaetla<s Root
Application Method Rate Ingredient Rating**
Date (mg/pot) after last 11 WAT
9'p infestation %Y
Treatment (% control)
Acelepryn / DPXE2Y45 Curative drench Jul 15 0.8 fl 02/100 gal 0.44 4.5 b (0) 2.8ab
(chlorantraniliprolg
1 ppm 0.22 3.8 bed (0) 2.7 bc
(Aciﬁcl)?g:]);rna/nﬁpéllzez)\(% Preplant incorporation Apr 24 2 ppm 0.43 10.8 a (0) 1.0d
P 4 ppm 0.86 0.67 e (20) 40a
Arena 50WDG (clotlanidin) Preplant incorporation Apr 24 49 mgpot 24.7 0 e (100) 40a
BAS 320i SC (metaflumizone) Curative drench iﬂlglfg 2298 16 fl 0z/100 gal 240 0 e (100) 40a
1 ppm 0.22 0.50 e (@) 40a
BAS 320i EC (metaflumizone) Preplant incorporation Apr 24 2 ppm 0.43 0.33 e (60) 40a
4 ppm 0.86 0 e (100) 40a
BotaniGard E§Beauveria bassiana Curative drench 'ildlglfg 2298 39 ¢lL/ 4.2 bc (0) 1.3d
BotaniGard WRBeauveria bassiana Curative drench ,ildlglfs 2298 18.7mg/pot 1.2 de (0) 0.5d
BotaniGard E§Beauveria bassiana Preplant incorporation Apr 24 39 gL/ 2.0 cde (0) 1.3d
BotaniGard WHRBeauveria bassiara Preplant incorporation Apr 24 18.7 mgpot 5.8 b (0) 15d
Metarhizium anispliae Curative drench Jul 15 2.9 gpot 0.67 e (20) 40a
Metarhizium anispliae Preplant incorporation Apr 24 2.9 gpot 0.33 e (60) 40a
Safari 2G (dinotefuran) Preplant incorporation Apr 24 1.23 dgpot 24.7 1.7 cde (0) 2.7 bc
Safari 20SG (dinotefuran) Preplant incorpaation Apr 24 24 0zA00 gal 24.7 0 e (100) 40a
Tolfenpyrad Preplant incorporation Apr 24 10 ppm 2.2 0.83 e (0) 3.8ab
Untreated 0.83 e (0) 40a

z Pots were infested repealeérom Jun 5, 12 and 19 until there were 2)s added per pot.
Y Means fdlowed by the same letter do not significantly differ (Fisher's protected LSD test, P < 0.05).
* Root rating 64, where 0 = all roots destroyed, 4 = extensive root system.
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Gilrein 2005

In 2005, Gilrein tested whether MarathonNletarhizium anisoplia@and Safari as curative applications

would controlBVW onastilbe6 Pi nk Sprited. Laboratory reared bl ac
pots on &t 10, Oct 5, and Oct 26. Treatments were drenched on Nov 5 using 120 ml solution per pot.

ANOVA and multple comparisons among treatment means were performed using a statistical multiple
comparison procedure (SuperAnova v. 1.1, Abacus Concepts).

Only Metarhizium anisoplia@rovided both statistically and biologically significant levels of control 47
days afte treatmen{Table55). Applications to early instars may have improeedtrol so early curative
or preventative applications could have reduced populations to a greater extent.

Table 55. Efficacy of several insecticides focurative control of Black Vine Weevil on Astilbe
(Astilbesimplicifolia) 6 Pi n k , Siprainj 2005%6

Rate Live Grubs per pot 47 DAT
Treatment (% control) ®
Marathon Il 2F 20 g/650 pots 9.6 bc (18.6%)
14.04 cfu/pot 2.0 a (83.1%)
Metarhizium arsopliae StrainF52) 28.08 cfu/pot 2.6 a (78.0%)
56.16 cfu/pot 3.5 a (70.3%)
. . 12 0z /100 gal 9.0 b (23.7%)
Safari 20SG (dinotefuran) 24 07 /100 gal 8.7 b (26.3%)
Untreated -- 11.8 ¢ (0.0%)
* Not an IR4 experiment.
*Means within columns follsedby t he same | etter are not significantly
Nielsen 2006

Nielsen tested nine products for their controBMW larvae on yew. Treatments consisted of

preventative soil mixtures or curative togessings and drenches approximately 3 weeks before or 2

weeks after infestations, respectively. IncubaBM\V eggs were obtained from weevils collected from a
taxus nursery and maintained in a rearing room on taxus foRd@ets were maintained outdsainder

standard nursery management conditions throughout the growing season. Phytotoxicity was assessed 7 &
14 days after treatment, periodically after that and at the time of efficacy evaluation, when roots were
evaluated for phytotoxicity.

Larval esthlishment in untreated check containers was marginal but sufficient to compare treatment
effects. Marathon and Talstar, the industry standddgarhizium Mach 2 and Precise failed in this trial
(Table56). Acelepryn, Celero, and Safari drenches prevented establishment of black vine weevil larvae:

No larvae were found in any containers that received these treatments. The Flagship drench was nearly as
effective.

No phytotoxicity was observed.
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Table 56. Efficacy of several insecticides for Black Vine Weevibn Yew (Taxus media densiformjs
Nielsen, 2006.

Number of larvae
Rate Application Method per pot 12/6

Treatment 17 WAT*?
Acelepryn / PPXE2Y45 16 0z/100 gal 8 0z dench per pot 0.0a
(chlorantraniliprole)

Celero 16WSGclothiandin) 20 07100 gal 8 0z drench per pot 0.0a
Flagship 25WQthiamethoxam) 8 07100 gal 8 0z drench per pot 0.2a
Mach 2 SC 2 Ibai/Acre 8 0z drench per pot 8.2b
Marathon 1Qimidacloprid) 0.1 g ai/gal Premixednto soil media 3.0ab
Metarhizium 6.25 grams/pot Premixed into soil media 9.4b
Precise G & Nacephate) 6 g product/can | Premixed into soil media 6.8ab
Safari 20 S@dinotefuran) 24 0z/100 gal 8 0z drench per pot 0.0a
Talstar 0.2 @ifenthrin) 25 ppm Premixed into soil media 4.8b
Untreated 4.2ab

Z Means within columns followed by the same letter are not significantly different at pFistBrHayterLSD).

Reding 2004
In 2004, Reding conducted a series of experiments testing 8afanol to manage black vine weevil.

For the first experimenRhododendr on pl ants wer e mtadrintcol2gadland as 6
pots on Apr23. The containers were then infested vBWW larvae (40 larvae per poBecausehe

larvae were mature drmany had begun to pupate by the time the drench was gppketleatments

were considered curative, rescue applicatidi® containers were put outdoors in a container nursery

and irrigated when needed with a drip irrigation systemA@m28, pots wee drenchedvith 240 ml of

solutionper eact? gallon potOn May14 (16 DAT), the containers were dumped and the soil sifted for

black vine weevils. The was no biologically significant impact &VW larvae with drenohes on late

instars Table57).

For the second experimese dum pl ants were purchased as 40 bare
gallon pots oApr 15. The dreaoh treatment was applied on J2iand four hours later each container was

infested wih 4 adult black vine weevils and caged to prevent the insects from leaving. The containers

were put outdoors in a container nursery and irrigated as needed with a drip irrigation system. Plants were
evaluated for feeding damage on three daftablg€58). To determine efficacy, theontainers were

dumped on Oct8and the roots and soil carefully examinedB&W larvae. Many of the larvae found

were within the roots. The plants were destroyed in the process ofnasteimiAll Safari drench

applications significantly reduced feeding damage and the number of larvae found in Sedum roots.

For the third experiment,yewwl ant s wer e purchased as 60 bare root
pots onMay 7. The foliar pray was applied ocdun2 and four hours later each container was infested

with 4 adult black vine weevils and caged to prevent the insects from leaving. The containers were put
outdoors in a container nursery and irrigated as needed with a drip irriggsiem. Plants were

evaluated for feeding damage on three dates. To determine efficacy, the containers were d@aped on

18 and the roots and soil carefully examineddoiW larvae. Many of the larvae found were within the

roots. The plants were destrayim the process of examination. Teaevere no significant differences in

the number of larvae or in feeding damé#gable59).

There was no phytotoxicity on any of the treated plants.
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Table 57. Efficacy of Safari 20SG for Black Vine Weevil on RhododendronRhododendrorsp.)

O6Nova Zembl aé., Reding, 200
Insect Counts
Treatment Rate Per 100 G 16 DATY
Late InstarLarvae
Safari 20SG (dinotefuran) 12 oz 3.8
Safari 20SG (dinotefuran) 24 @ 3.8
Safari 20SG (dinotefuran) 48 oz 2.8
Untreated 3.8
Pupae
Safari 20SG (dinotefuran) 12 oz 14.3
Safari 20SG (dinotefuran) 24 0z 10.6
Safari 20SG (dinotefuran) 48 oz 7.0
Untreated 14.3
Adults
Safari 20SG (dinotefuran) 12 oz 15
Safari 20S@dinotefuran) 24 0z 2.0
Safari 20SG (dinotefuran) 48 oz 5.2
Untreated 3.8
Total
Safari 20SG (dinotefuran) 12 oz 19.7
Safari 20SG (dinotefuran) 24 0z 155
Safari 20SG (dinotefuran) 48 oz 155
Untreated 22.0
ZTreatments were applied as 240 mloflsut i on t o each 100 (2 gallon) pot on
Y There were no statistical differences according to ANOVA and Fldhgter LSD.
Table 58. Efficacy of Safari 20SG drenches for Black Vine Weevibn Sedum Sedumsp.) 6 Ver a
Jame s on 6, Redi ng, 2004.
Rate Per Feeding damagé Number of live
100 GaP | 6/22/04 | 7/27/04 | 8/20/04 larvae 10/18
Treatment 20 DAT | 57DAT | 79 DAT 138 DAT
Safari 20SG (dinotefuran) 12 0z 15a 10a 13a 00a
Safari 20SG (dinotefuran) 24 0z 0.6a 0.5a 0.3a 0.0a
Safari 20SG (dinotefuran) 48 o0z 0.6a 0.3a 0.1la 0.5a
Untreated 8.8b 10.0b 6.8b 8.3b
“Treat ments were applied as 240 ml of solution to each

¥ Means within columns followed by the same letter aresigstificantly different at p=0.05{sherHayterLSD).
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Table 59. Efficacy of Safari 20SG drenches for Black Vine Weevibn Yew (Taxussp.) Brownii 6 |,

Reding, 2004.
Rate Per Feeding damage Number of live
100 GaF larvae 10/18
Treatment 20 DATY 57 DAT 79 DAT 138 DAT
Safari 20SG (dinotefuran) 12 oz 2.3 3.0 2.0 4.0
Safari 20SG (dinotefuran) 24 0z 0.5 0.4 0.3 0.5
Safari 20SG (dinotefuran) 48 oz 1.0 1.3 1.0 3.8
Untreated 2.5 2.8 15 5.5
ZTreatments were appliedas 240 mbob | uti on to each 100 (2 gallon)

YThere were no statistical differences according to ANOVA and Fishgter LSD.

Reding 2006

Sedum spuriurtvera Jameson' plants, grown in one gallon containers, were utest tioe efficacy of

soil drench treatments ofarious products against BVW. All treatment rates were applied in 200 ml of

solution as a surface drench pouos@r the potting media, on J&nOn Jun 6, four adult BVW were
placed on each caged plant. One additional BVW aduliadded to each cagaewveeks later.

To determine any differences in insecticidal activity on adults and larvae, efficacy was measured by rating

feeding damagen foliage by adults on Aug @6 of total damaged leaves and number of remaining

blossoms per plajpand number of larva®und in the roots, on Nov. Zhere was a significant difference

in percentage of leaves fed on and number of flower blossoms on untreatecebepiyntreated plants
compared to Celero and Safari treated pléhable60). There was also a significant difference in
numbers of larvae recovered from untreated plants comparedtmsdicticide treatments

Table 60. Efficacy of several insecticides for Black Vine Weekbn Sedum Sedum spuriump Ve r a

Jamesono, Redi ng, 2006 .
rate per [ PEoene o | wean ot [ e umbere
Z

Treatment 100 Gal feeding damage Sedum Blooms 149 DAT
Acelepryn / DPXE2Y45 47.9 07 93.2a 25a 1.0b
(chlorantraniliprole)

Celero 16WSG (clothiadin) 40z 21.5b 11.8b 0.0b
Safari 20SG (dinotefuran) 24 0z 22.0b 9.8b 0.0b
Untreated 93.2a 1.8a 12.2a

ZEach treatment was drenched onto soil using 200 ml per plant.
Y Means within columns followed by the same letterraresignificantly different ANOVA P = 0.05), means

separated by LSDa(= 0.05).

Comparative Efficacy on Japanese Beetle Grubs (Popillia japonica)

The Japanese beetRdpillia japonicg is a widespread and destructive exotic pest of turf, landscagpe, an

ornamental plants in the United States. Outside of its native Japaalso found in China, Russia,

Portugal, and Canada. Since the first detection in the US in a nursery near Riverton, New Jersey in 1916,
it has spread to many states east of thesigkfppi River, as well as parts of Wisconsin, Minnesota, lowa,

Missouri, Nebraska, Kansas, Arkansas and Oklahoma. Despite regulatory efforts, it has become
established in at least 30 stalgs2002 Occasional introductions are made into western statdsasu
California and Oregon when the adult beetleknrae are shipped in commerce.
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The Japanese bee{liB) has a total host range of more than 400 plant species, including turf,
ornamentals, fruits, and vegetables. Currently the Japanese beetlmistiveidespread pest of turf and
costs the turf and ornamental industry approximately $450 million each year in management alone
(http://ohioline.osu.edu/hytact/2000/2504.htmhttp://edis.ifas.ufl.edu/IN630

IR-4 sponsored couple experiments on JB larvae and several experiments on the larvae [See
Comparative Efficacy on Japanese Beetle Ad#tp(llia japonicg].

Braman 2006

In 2006, Braman tested seven products as soil applications for efficd® gmbs infesting Caldwell

Pink roses. Pots were treated on Jun 13 with drenches or surface appbtatianular products. On Aug

2 (50 DAT), five eplications of the 8 treatments were infested with 5 second instar grubs recovered from
turf plot cages used to enable adult beetles to lay eggs and larvae to grow. Pdestwectively

sampled on Aud 6 (64 DAT) and evaluated for surviving larvae. Datae subjected to ANOVA using

the GLM procedure of SAS.

Recovery in control pots was 92% of the original larvae used to infest the pots. Although mortality ranged
from 8 to 60%, differences among treatments were not signifitabl€61). Several factors could have
contributed to the lack of mortality observed including evaluating populations at 2 weeks instead of 4
weeks post infestation and infesting 5 weeks after application date

Braman 2007

In the experimentonducted in 2007, Braman examined 5 products for efficadBamubs infesting

rose. Caldwell Pink roses, grown in 3 gallongpavere treated (drenched) 1l Design was a

randomized complete block with 5 replications. Ten, first instar grubs wenggdsnto pots by inserting

a pencil into the pots drdropping in the larvae on Ji®. Pots werelestructively sampled on Ost(80

DAT) and the number of grubs were recorded. Data were analyzed using the GLM procedure of SAS and
mean separation was h{D.

Very few grubs survived in the pots. Differences were only significant at the 10% level and all treatments
were equivalent to the UTT éble62).

Table 61. Efficacy of several insectiides for Popillia japonicaon rose Rosasp.)6 Cal dwe | | Pinko,

Braman, 2006.

Number of Grubs per Pot
Rate Per 100 Gal 2 weeks after infestation
Treatment 64 DAT *
Acelepryn / DPXE2Y45 .
(chlorantraniliprole) 0.8 oz, Apply 1 pint per 2.25 sq ft 38a
Cdero 16WSG (clothianidin) 0.5 oz, Apply 1 pint per 2.25 sq ft 34a
Flagship 25WG (thiamethoxam) 50z 36a
Precise (acephate) 3 tsp/pot 28a
Safari 20 SG (dinotefuran) 24 oz 36a
Scimitar (lambdayhalothrin) 60 oz 20a
Tristar 70 WSP (acetaipid) 8 0z 28a
Untreated 46 a

Z Means followed by the same letter are not significantly different, P> 0.05
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Table 62. Efficacy of several insecticides foPopillia japonicaon rose Rosasp)6 Cal dwe | | Pi nkéd,
Braman, 2007.
Rate Per 100| Drench Volume Number of Grubs per Pot
Treatment Gal per pot 80 DAT *
Acelepryn / DPXE2Y45 0.8 0z 100 ml 0.80 a
(chlorantraniliprole)
BAS 320i (metaflumizone) 16 oz 400 ml 1.60 a
Celero 16/WSG (clothianidin) 16 oz 500 ml 0.80 a
Met 52 Metarhiziumanisopliag 58 0z 400 ml 1.00 a
Talstar (bifenthrin) 80 oz 400 ml 0.80 a
Untreated 1.00 a
? Means followed by the same letter are not significantly different, P> 0.05
Comparative Efficacy on May/June Beetle Grubs (Phyllophaga spp.)
True white grubsra the larvae of May beetles (also called June Beetles) found in theRjgrilephaga
of which there are over 100 different speckisyllophagaspp. and related insects are distributed
throughout the United States and Canda@davaecan be very damagirtg the roots of ornamental plants
grown in nurseries.
In 2008, Buss evaluaté&iproducts as soil applications on live oak trees that were severely infested with
white grubs (primarilyPhyllophagaspp.). The 48nch diameter root ball of each tree servedaa fApl ot 0 .

Roots had been cut several months before the test, and the balls had been placedvimappéapwire

baskets with frequent irrigation. The treatments were applied onl®ldyiquid treatments were applied
to the surface area beginning at thetside edge of the ball to the trunk, then, applying similarly on four

sides of the tree (90° perpendicular to the one previously administered). Trees that received the CoreTect
treatment had 12 tablets each, inserted 4 inches deep, spaced 5 incheitshapaine root ball. About

0.17 inch of postreatment irrigation was immediately applied. Destructive sampling evaluation was

conductedAug 29, Sep ). The entire basket of each tree was lifted out of the ground, the burlap was
removed from the rodiall, and the entire root ball was sifted by hand for all grubs.

The two higher rates of Acelepryn reduced the number of May/June beetle and other grubs compared to

the untreated Control, and were comparable to the standard Merit 75WP in gffiabt®63). Although

CoreTect tablet provided the best efficacy, it is not a good formulation for nursery work, given the labor

intensive method of placing the tablets into the soil and the large number of trees thateeouid be

treated.
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Table 63. Efficacy of several insecticides for May/June Beetle Grub$tiyllophagaspp.) on Live

Oak (Quercus virginiana)o Hi ghr i sed, Buss, 2008*.
Mean #. of Mean # of all grub
Rate Per Acre? Phyllophagagrubs specie$
per tree¥ per tree

Treatment 15 WAT 15 WAT

Acelepryn 1.67SC 8l oz 181.0 b 203.2 be

(chlorantraniliprole)

Acelepryn 1.67SC 12 fl 0z 87.8 ab 113.4 ab

(chlorantraniliprole)

Acelepryn 1.67SC 16 fl 0z 132.0 ab 159.4 ab

(chlorantraniliprole)

CoreTect 3 tablets per inch

(imidacloprid) trunk diam. 55.8a 76.2a

Merit 7SWP 6.4 0z 119.0 ab 139.8 ab

(imidacloprid)

Untreated 293.8 ¢ 3154c

* Not an IR4 experiment.
Z Each treatment was applied onto soil on M8y
Y Means within columns followeddlyh e same | etter are not significantly d
*Species identified were May/June beetRlyllophagaspp.), flower beetleHuphoria sepulcralisand ox beetle
(Strategus antaeiis

Comparative Efficacy on Oriental Beetle (Anomala orientalis)

The oriental beetle ighe of themportant soil pestof nursery ornamental plants and turf grasBesr
researchers examined the efficacy of 14 products and unregistered materials for managing oriental
beetle grubgTable64). The products tested includédelepryn,BAS 320i, Celero 16 WSG, Discus,
Dylox, Flagship, MarathorGafari 20SG, Talstar and TidKX. In generalfreatmentsvere more
effectivewhen applied to less mature grulhs.teststargeted to nely-hatched and™ instar larvae,
Acdepryn,BAS 320i, Flagship and Safari generally provided good cobtrolvere ineffective in two
trials targeted to'8instar larvaeln a Freiberger 2005 triah natural infestation of oriental begtle
products preided more reduction of grubs when applied in summer compared &pfditation.These
results suggest thatayvers and landscapers should target applications at or immediately after peak
oriental beetle mating flights.
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Table 64. Summary of Oriental Beetle Grub (Anomala orientalis) Efficacy.

. Freiberger Gilrein Gilrein Reding 2009
Alm 2008 Alm 2006 Freiberger 2005 2009 2005 2007
Rhododendron Yew Arborvitae Holly Arborvitae Lawn Lawn Lilac White
Grass Grass Oak
17 WAT 20 WAT 53 DAT 30 DAT 14 WAT 22 WAT
20 larvae, 29 20 larvae, Natural Natural Natural 10 larvae, | 10 larvae, 20 20
instar 2" instar infestation infestation infestation | 3 instar | 39 instar €99s €99s
Container Container In Ground In Ground In Ground | Container | Container | Container | Container
Preventative | Preventative | Preventative | Preventative | Preventative | Curative | Curative Earl_y Earl_y
Treatment Curative Curative
Acelepryn / I_D_PXE2Y45 + + ) +- + . . T+ ++
(chlorantraniliprole)
BAS 320i (metaflumizone) ++ - -
CalAgri501 %
(potassium phosphate) i
Celero 16WSG - i ) +
(clothianidin)
Discus (imidaclorid + i -
cyfluthrin)
Dylox 80S (trichlorfon) +
Flagship (thiamethoxam) - +/- + - ++ ++
Hexacide (rosemary oil) -
Marathon Il 2F + +
(imidacloprid)
Safari 20SG (dinotefuran) ++ ++ - - ++ ++
Talstar G (bifenthrin) ++
Met52 Metarhizium i i
anisopliag
Sevin XLR 4F (carbaryl) -
Tick-EX (Metarhizium
anisopliag )

I Rating Scale: ++ = clearly statistically better than untreated and greater than 95% control; + = statistically betteedtechamd between 85 and 95%
control; ++ statistically better than untreated with control between 70 and -85%tatisticallyequivalent to untreated and/or efficacy less than 70%.

2Where more than one rate or application type for a product was included in the experiment and each performed stéestoblifhdibetter rating is
provided in this table.
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Alm 2006

As part ofa combined study examinirfcelepryn,Celero, and Safari for black vine weeatild oriental
beetle controlAlm collected 50Gecond instar oriental beetle larvae from turf and placed 20 larvae on
the surface of eachpotont ai ni ng vy e w.Déhtheg oPaeteprymnCelédrpaigd S&fdri
wereappliedas preventative treatmerda Julll. SeeComparative Efficacy on Black Vine Weeuvil
(Otiorhynchus sulcatygor the results on black vine weevil.

Pots were deructively harvested 20 weeks after applicatiéh.three productgrovided significant
control of oriental beetle larvd@able65).

No phytotoxicity was observed.

Table 65. Efficacy of several insecticides for Oriental Beetle grubs on Yewlaxus mediap Ni gr a 6 ,
Alm, 2006.

Rate Per Mean Number Larvae per pot
Treatment 100 Gal 20 WAT (Nov 9)*
Acelepryn / DPXE2Y45 (chlorantraniliprole) 6.47 fl oz 0.0+0.0a
Celero 16WSG (clothiadin) 120z 1.2+0.6a
Safari 20SG (dinotefuran) 24 oz 0.0+0.0a
Untreated 76+1.1b

? Means in the same column followed by the same letter are not significantly diff€rer, @5, LSD test).

Alm 2008

In 2008 Almevaluatedseveral insecticidegpdied as preventative treatmelfits oriental beetle control
Acelepryn,BAS 320i, and Safanivere applied as drenches while Met52G and Talstar weoedarded

with the potting mix on JU5 prior to planting Alm collected 72Gecond instar oriental béztarvae

from turf and placed 20 larvae on the suefa€eachpot ont ai ni ng rhododeAngdr on 6 S«
25.

BAS 320i, Safari 20 SG and Talstdursery Granular treatmenpsovided 100% control of oriental beetle
larvae(Table66); Aceleprynalso provided excellent control of larvae and was not significantly different
from these treatmentMet 52 G was not significantly different from thetreatedgots.

Table 66. Efficacy of seveal insecticides for Oriental Beetle grubs on Rhododendron
(Rhododendrorsp)6 Sci nt il |l ationd, Alm, 2008.

Mean Number Larvae per pot
Treatment Rate Per 100 Gal 17 WAT (Nov 5)E i
Acelepryn / DPXE2Y45 (chlorantraniliprole) 0.8fl oz 1.7+0.3b
BAS 320i (méaflumizone) 16 fl oz 0.0+0.0b
Met52G(Metarhizium anisopliastrain F52) 20 gA gal media 10.2+0.9a
Safari 20SG (dinotefuran) 24 0z 0.0+0.0a
TalstarNursery Granula¢bifenthrin) 33.7 g# gal media 0.0+0.0b
Untreated 11.7+1.4a

“ Means inthe same column followed by the same letter are not significantly diffeRent) 05, LSD test).

Freiberger 2005

Arborvitae OEmeraldd and Holly 6Blue Girld were pl
Research & Extension Center in @ne Ridge, NJ. The field where the arborvitae hollly were planted

had formerly been planted with strawberries heavily infested with orieeddle. In 2005, four products
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were drenched once either during summer (Aug 3) or fall (Nov 1)with 1 pint ¢édiproduct per plant

i Acelepryn (chlorantraniliprolelCelero (clothianadin), Discus (bifenthrin +imidacloprid), and Flagship
(thiamethoxam)Starting Apr24, 2006, arborvitae and holly plants were destructively harvested and the
number of oriental beetllarvae in and around each root ball was counted.

Timing of the applications was critical. When tirenches occurred in the summer all products
significantly reduced larvae on both crdpable67). However, wherthe drench applications occurred in
the fall, onlyAceleprynexhibited a statistically significant reduction in population on arborvitae for
holly, Acelepryn,Celero,andDiscus reducedriental beetle grubs.

No phytotoxicity was oferved.

Table 67. Efficacy of several insecticides for Oriental Beetle on ArborvitaeThujasp.)é Emer al d
Gi ant 0 anleksmo 6By uieNunther oflGiubs, Freiberger, 2005.

Mean number of larvae per plant
Rate Per 100 Gal Ar borvitae Holly
Summer Fall Summer Fall

Treatment? Drench Drench Drench Drench
Acelepryn / DPXE2Y45 0.8 floz 22a 45a 08a 12a
(chlorantraniliprole)

Celero 16WSG (clothiadin) 0.5 0z 2.6 ab 4.6 ab 1.7a 1.7a
Discus (imidacloprid + cyfluthrin) 10.0 oz 3.7 ab 5.0 ab 0.7a 0.8a
Flagship (thiamethoxam) 0.4 0z 4.2Db 4.9 ab 09a 2.2ab
Untreated 6.3¢C 6.3b 3.0b 400D

ZEach plant was drenched with 1 pint of solution.
Y Means within columns followed by the same letter are not significantly differenitciicg to FisheiHayton
(P<0.05).

Table 68. Efficacy of several insecticides for Oriental Beetle on ArborvitaeThujasp)é Emer al d
Gi ant 6 arlekspg)o6 Bl y e { RiantHeight, Freiberger, 2005.

Plant Height?
Arborvitae Holly
Rate Per 100Gal Summer Fall Summer Fall

Treatment? Drench Drench Drench Drench
Acelepryn / DPXE2Y45 0.8 fl oz 413a | 437a | 163b | 155b
(chlorantraniliprole)

Celero 16WSG (clothiadin) 0.50z 43.8 a 44.0 a 17.4b 18.0c
Discus (imidatoprid + cyfluthrin) 10.0 oz 419 a 42.4 a 13.9a 13.2a
Flagship (thiamethoxam) 0.4 0z 43.4 a 42.6 a 14.4a 15.4ab
Untreated 42.4 a 43.5a 15.8 ab 16.2bc

? Each plant was drenched with 1 pint of solution.
¥ Means within columns followed by the sareétér are not significantly different according to Fishewyton
(P<0.05).

Freiberger 2009

A field known to be infested with oriental beetle at Rutgers University Tree Fruit Research & Extension
Center in Cream Ridge, NJ was planted with arborvitheijé sp) in the spring of 2007. The established
saplings were treated with drenches or granular broadcast applicationstdenggk adult flight in Aug
2009. The products tested included B3®i (metaflumizone), Aceleprymtilorantraniliprole) Flagship
0.22G (thiamethoxam), Flagship 25WG (thiamethoxam), Marathon Il (imidacloprid), Safari 2G
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(dinotefuran), and Safari 20SG (dinotefura®tarting Aprs, 2010, arborvitae were destructively
harvested and the number of oriental beetle larvae in and aroundbeaball was counted.

The outcome of this experiment was intriguing. While some products did decrease the average number of
grubs on arborvitae, the average height did not appear to be shorter for those treatments with higher grub
infestations nor didhte average width correlate with the average number of grubs. In other words, the
variability in arborvitae height and width observed at this site was not related the number of grubs
attacking the roots in this experiment. The producth Whié least numbaef oriental keetle larvae

included Acelepryn, Flagship 0.22G, Flagship 25WG, and Marathon II.

No phytotoxicity was observed.

Table 69. Efficacy of Seven Products to Reduce Oriental Beetle Populations on Arborvitae,
Freiberger, 2000.

Average Average

Rate Average Number Tree Tree
Treatment of Grubs per Tree Height Width
Acelepryn / DPXE2Y45 0.8 fl oz 1la 56.2 a 31.7b
(chlorantraniliprole) ' ' ' '
BAS 320i (metaflumizone) 16 oz per 100 gal 6.6 bc 529a 31.2 ab
Flagship 0.22G (thiametixam) 11.25 g product per 9 sq { 22a 53.1a 30.2 ab

Flagship 25WG (thiamethoxam) 0.1 g product per 9 sq ft i

lla 53.3a 30.2 ab
14 gal water
Marathon Il (imidacloprid) 0.6 fl oz per 1,000 sq ftin 12a 5342 315 ab
10 gal water
Safari 2G (dinottiran) 120 gramstrgzrslnch dbh fq 62b 557 a 325p
Safari 20SG (dinotefuran) 12 gramst;;):éénch dbh fol 6.9 be 535a 318b
Untreated 8.7¢C 52.3a 28.3a

ZMean number of grubs counted in approximately 3.5 cu ft of soil per tree.
Y Meanswithin column followed by the same letter are not significantly different (P>0.05, Fishers LSD).

Gilrein 2005

In 2005, Gilrein examined drenches of five products to manage oriental beetle larvaeypawrass

grown in potsAfter grass was webstdlished in 1 gal pots, third instar larvae were collected and 10
place in each pot on Oct 21 and Oct 24. Treatments were applied on Nov 4 and pots were destructively
harvested on Dec 2ANOVA and multiple comparisons among treatment means were perfosimegau
statistical multiple comparison procedure (SuperAnova v. 1.1, Abacus Concepts).

Only Celero and Marathon provided good control of third instar giTdisle 70). Acelepryn,Cal-Agri,
Metarhizium anisopliaand Sevin did not provide acceptable control in this test. First or second instar
larvae may be morsusceptible to these products.
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Table 70. Efficacy of several insecticides for Oriental BeetleAnomala orientalis) on lawn type

grass, Gilrein, 2005*,

Live Grubs per pot

Treatment Rate (% control) 53 DAT *?
11.5 fl oz/A 8.2 cd (4.7%)

Acelepryn / DPXE2Y45 (chlorantraniliprole) 23 fl oz/A 7.6 bed (11.6%)
46 fl oz/A 7.1 bc (17.4%)

CalAgri 50 1%(potassium phosphate)

128 fl 02/100 al

8.6 d (0.0%)

Celero 16WSG (clothiadin)

4 0z/1320 pots

0.6 a (93.0%)

Marathon Il 2F (imidacloprid)

20 g/650 pots

1.1 a (87.2%)

20 g/244 pots

0.6 a (93.0%)

Metarhizium anisopliae (Strain F52)

14.04 cfu/pot

7.1 be (17.4%)

28.08 cfu/pot

6.3 b (26.%6)

Sevin XLR 4F (carbaryl)

6 fl 02/1000 sq ft

7.7 bed (10.4%)

Untreated
* Not an IR4 experiment.
ZMeans within columns follwedb 'y t h e

8.6 d (0.0%)

same | etter are not significantly

Gilrein 2007

In 2007, Gilreincompared several insecticideenches t@ontroloriental beetle larvae in lawtype

grass grow in pots. After grass was wastablished in 1 gal pots, third instar larvae were collected and
10 place in each pot dwov 5. Treatments were applied on Nowaiid pots were destructively harvekte

on Dec 7ANOVA and multiple comparisons among treatment means were performed using a statistical
multiple comparison procedure (SuperAnova v. 1.1, Abacus Concepts).

Only Dylox providedgoodcontrol of third instar grbs(Table71). Acelepryn,BAS 320i Flagship,
Hexacide, Safari and TiekX did not provide acceptable control in this test

Table 71. Efficacy of several insecticides for Oriental BeetleAnomala orientalis) on lawn type
grass, Gilrein, 2007.

Rate Live Grubs per pot

Treatment (% control) 30DAT *
Acelepryn / DPXE2Y45 (chlorantraniliprole) gg ;: 82188 g:: 54 ;t?cc d((327(g)
BAS 320i 240SC 16 fl 02/100 gal 8.3ef (0)
Dylox 80S(trichlorfon) 3.7502/100 gal 0.5a(93)
Flagship 25WG (thiamethoxam) 8 0z/100 gal 3.8 b (46)

17 0z/100 gal 4.2 bc (40)
Flagship 0.22Gthiamethoxam) 6 g/pot 3.7 b(47)
Hexacide(rosemary oil) 1.5 qt/100 gal 4.8 bc(31)
Safari 20SJdinotefuran) 24 0z/100 gal 6.2cde(11)
Tick-EX EC 11% Metarhizium anisopliae Strain 21 fl 0z/100 gal 8.4 1(0)
F52) 29 fl 0z/100 gal 7.8 ef (0)
Untreated 7.0 def (0)

Z Means within columns followed by the same letter are not significantly different p=0. 05 ( Fi sher 6s L

Reding 2006

Lilac (Syringa vulgari¥ plants were used tetermine efficacy of soil drenchebvarious products

against oriental beet(®B) larvae. Bare root lilacs were planted in one gallon pot&pr 17 for the

study. Alltreatment rates were applied in 200 ml of solution as a surface drench poured over the potting
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media, on Jun ZEach lilac plant was thengaed in a separate cage. On I8three pairs (male/female)
of OB's were placed on each caged plant.

To determine #icacy, plant roots and potting media were searche@®tarvae on Sefd9. No larvae

were found in any of the treatments, including the untreated controls, therefore no efficacy data was

acquired(Table72). Foliar feeding damage by adult @B ould not be accessed on lilac because feeding
by adults is minimal. Adult OB were observed within the cages, on the lilac plants and potting media

surface for several weeks after infestation, subsequently the lackaé farall pots was unexpected.

Table 72. Efficacy of several insecticides for Oriental Beetle on LilacSyringa vulgaris) Reding,
2006.

Rate Per 100 Gaf | Veéan number of

Treatment larvae per plan¥
Acelepryn / DPXE2Y45

(chlorartraniliprole) 4r.9 0z 002
Celero 16 WSG (clothiadin) 40z 0.0a
Safari 20SG (dinotefuran) 24 oz 00a
Untreated 00a

?Each treatment was drenched onto soil using 200 ml per plant.
Y Means within columns followed by the same letter are not signitfig different ANOVA @ = 0.05), means
separated by LSDa(= 0.05).

Reding 2009
In 2009 Reding evaluated tefficacy of soildrench applicationsf Acelepryn FlagshipandSafari

against oriental beetle larvae. Bare root lilg&gringax chinensisand white oaksQuercus albawere
planted in two gallon potsn Apr23for the studyEach plant \as infested with 20 eggs on 1.
Insecticidesvere applied i800ml of solution as a surface drench poured over the potting mediaj on
21. To determineefficacy, oaks were evaluated on @&and lilacs on No\.9. Plant roots and potting
media were seahed forOB larvae.

All insecticides prevented infestation lyriental beetl®n both species of plan{Eable73).

Table 73. Efficacy of several insecticides for Oriental Beetle on LilacSyringax chinensis)and
White Oak (Quercus alb3, Reding, 2009

Rate Per 100| Mean number of larvae per plant
Treatment Gal? Lilac 14 WAT Oak 17 WAT
Acelepryn / DPXE2Y45 (chlorantraniliprole) 321l oz 00b 0.0b
Flagship25WG (thiamethoxam) 8 0z 00b 0.0b
Safari 20SG (dinotefuran) 24 oz 00b 0.0b
Untreated 26a 30a

Z Each treatmerwas drenched onto soil usin@@ml per plant.
¥ Means vithin columns followed by the same letter are not significantly different ANO¥A 0.05), means
separated biSD (a = 0.05).
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Comparative Efficacy on Strawberry Rootworm (Paria fragariae)

The strawberry rootwornRaria fragariae Wilcox, is a beetle thas a pest of strawberries, blueberries,
and even greenhouse roses. It is becomimgyjar insect pest in container azalea production.

Two experiments were conducted for efficacy on strawberry rootworm infesting azalea. In 2005,
Hesselein examined six mhacts: Flagship, MacB, Marathon, Ornazin, Orthene, and Talsédr21 days
after inoculation plants were treated with one of eight treatments:-tvadééed controlFlagship
(thiamethoxam) at 0.18 0z/1000 sq ft, Mach 2 (halofenozide) at 2.9 fl oz/¢G@Marathon 60 WP
(imidacloprid) at 20 gm/ 3000 sq ft, Ornazin (azadirachtin) at 10 oz/ 10@ghakne 97 (acephate) at 12
0z/ 100 gal, andalstar N (bifenthrin) at 25 fl oz/ 100 g&tach treatment was replicatetimes. Drench
volume was calculatebased on 20% of the container volu®éthesereatmentsthe best control was
achieved wih Orthene and TalstaG(aph74).

In 2007 the strawberry rootworm populations were not sufficiently high to provideditgst of the six
treatments planned for that yed@able75).

Graph 74. Efficacy of several insecticides for Strawberry Rootworm larvaeRaria fragaria€) on
Azalea Rhododendron sy, Hesselein, 2005.
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Table 75. Efficacy of several insecticides for Strawberry Rootworm (Paria fragariae) on Azalea
(Rhododendon sp.), Hesselein, 2007.

Rate per 100 gal

Adults collected on sticky cards

Treatment 9/25 & 26 11/8
(chiorantaniprole) 08110z 029 a 0
BAS320i (metaflumizone) 12 floz 0.57 0
Celero(clothiandin) 12 oz 0.29 0
DuraGuard 50 fl oz 0.29 0
g/lt?;?r?g\ggtarhlzmm anisopliae 58 fl 0z 0.29 a 0
Safari (dinotefuran) 24 oz 0.29 a 0
Untreated Control 043 & 0
ZMeans separationtestash or med using Tukey's Studentized

Treatments applied on A& using 375 ml per pot for all but Met52 which used 750 ml per pot.

Range
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Results: Trunk and Stem Borers

Bark beetles species in general are often difficult to controtatieeir behavior or physiology{hese are

often the insects that can impact and kill large trees in the landscape as well as providing a challenge for
growers. Many of bark beetles and stem borers are introduced species and have become problematic
becaus native trees and bushes have ne¢wolved and are thus more vulnerable. Because the larvae

feed deep within plant tissues, timing of control measures is critical to achieving a successful reduction in
insect populationsTheregistration okeffective nsecticides for the nursery industry to manage gnoup

of pests is imperative.

Comparative Efficacy on Asian Ambrosia Beetle (Xylosandrus crassiusculus)

The Asianambrosia beetle or granulate ambrosia beXtl&sandrus crassiusculugas introducednto

the U.S. from Asia or Africa. In the United States, it is found in Hawaii, Delaware, Maryland, Ohio, and it
is widely established in the Southeast. Unlike most ambrosia beetles, this one is known to attack
apparently healthy plants. It is reported timek over 200 species of plants in 41 families, although it
prefers hardwoods. Mated females construct galleries, inoculate the wood with the ambrosia fungus, and
lay their eggs in excavated galleries of susceptible trees and shrubs. They have becgrimepmrant

nursery and landscape pest from Tet@blew Jersey In nurseries, seedling and small diameter trees and
shrubs are attacked causing girdling, stunting, and d&sidm ambrosia beetle can also attack and kill

larger trees, particularly tfeesare stressed. Between 5 and 10 attacks on trees less tHanckd in

diameter usually kill this sized tree. The trend in the nursery industry is to grow larger trees in larger pots
for instant landscapes. As a result there are higher numbers eéstte=es available.

Ludwig 2004
In 2004, Ludwig conducted an experiment at the Fian Nursery in Tyler, TX examining the efficacy

of Onyx and Talstar Flowable preventative trunk spray applications against ambrosia beetles on container
produced redbudsnd Bradford pear©nyx and Talstar were applied to the tree trunks untiaffin

Repeat applications were made once for Onyx and twice for Talstar. Tree trucks were visually inspected
once a month for signs of beetle attaEbiees that were attackedane sample period were not chkén

following sample periods.

In the first block of redbud treespthh Onyx and Talstar reduced the overall number of ambrosia beetle
attacks throughout the experiment from 72% in the untreated control to as low é5at1876).

However, \arious levels of control were achievadeach reading dat€his was probably a result of a
beetle flight and the pesticide residudeclining over timeBoth Onyx and Talstar were applied aftee t
assessment in JuriEhe count orduly 16 revealed only beetle attacks in the control plarts.results

from this block suggest a shorteray period should be evaluated.

In the second block of redbud trees, the results were niibadile77). The untreated trees had an attack
rate 0f40%, but Onyx at 6.4 dzad more attacks. The other two rates of Onyx did reduce attéttks
12.8 oz having no evidence of ambrosia beetle danfadstar reduced the attacks doterb% of the
treated trees.

In the Bradfordpearblock, the untreated trees only had one tree attasketb conclusions on efficacy
can be drawi{Table78).
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Table 76. Efficacy of Onyx and Talstar for Xylosandrus crassiusculusn Redbud Cercis
canadensi} Ludwig, 2004a.

Rate per Number New Attacks Total Percent with
Treatment? 100 gal 5/10 6/10 7116 Trees Attacks
Onyx (bifenthrin) 6.4 0z 1 11 0 24 50%
Onyx(bifenthrin) 12.8 0 7 0 17 41%
Onyx(bifenthrin) 16 oz 2 8 0 23 43%
Talstafbifenthrin) 40 oz 3 9 0 22 55%
Untreated 4 13 4 29 72%

“The Onyx teatments were applied on Apr 9 and JuTh8 Talstar treatment was appliedAgpr 9, May 10, and

Jun 15

Table 77. Efficacy of Onyx and Talstar for Xylosandrus crassiusculusn Redbud Cercis
canadensiy Ludwig, 2004b.

Rate per Number New Attacks Total | Percent with
Treatment? 100 gal 5/10 6/10 Trees Attacks
Onyx (bifenthrin) 6.4 0z 1 6 12 58%
Onyx(bifenthrin) 12.8 0 0 20 0%
Onyx(bifenthrin) 16 oz 2 1 11 27%
Talstar(bifenthrin) 40 oz 0 1 22 5%
Untreated 2 4 15 40%

“The Onyx treatments were applied on Apr 9 and Jun 15.The Talstar treatment was apjtiel,dviay 10, and

Jun 15.

Table 78. Efficacy of Onyx and Talstar for Xylosandrus crassiusculuen Bradford Pear (Pyrus sj),

Ludwig, 2004.
Rate per Number New Attacks Total Percent with
Treatment? 100 gal 5/10 6/10 7/16 Trees Attacks
Onyx (bifenthrin) 6.4 0z 0 0 0 26 0%
Onyx(bifenthrin) 12.8 5 3 1 24 37%
Onyx(bifenthrin) 16 oz 0 0 0 27 0%
Talstar(bifenthrin) 40 oz 1 3 1 20 25%
Untreated 1 0 0 20 5%

“The Onyx treatments were applied on Apr 9 and Jun 15.The Talstar treatment was apjtiel,dviay 10, and
Jun 15.

Mizell 2005

During 2005, Mizell conducted a seriestofxperiments testing various products for their efficacy in
controlling Asianambrosia beetléAAB). For each experiment, bolts framimosa Albizia julibrissin)

were cut to approximately 46 cm lon@x/ cm in diameter. Bolts were treated immediately with
insecticide by dipping the bolts for 5 sec into the insecticide soluAiber. the bolts dried a few minutes,
they were placed in the field and subjected to a proprietary induction technique asddcetattack by

AAB. Each test consisted of six replicate bolts per insecticide tredatw g with six control bolts.

Blocks were separated by-80 m in a location with known populations and/or active infestations of

AAB. AAB attacks observed on eablblt were counted and recorded daily fetZ days. The tests were
terminated when the number of AAB attacks on the control bolts exceeded an average of 20 per bolt or
the time after treatment reached 21 days. Seven to 12 days of field exposure waseaguedly to attain

the number of attacks on the test bolts. The mean number of successful attacks per bolt per treatment was
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used to evaluate the efficacy of the insecticides.Analysis of variance using the Proc Mixed procedure
from SAS 8.1 (Littell et al1996) was conducted to analyze the results.

In living nursery trees of less than 10 cm in diameter, the formatiorlBfshiccessful galleries usually

kills the attacked trees and statistics often do not tell the true Blowyever, because cut bolts werged,

these experiments present a distinctly more challenging situatioa tiypically growing environment.

Any product demonstrating significantly lower attacks than the untreated bolts may provide higher levels
of control in a landscape or nurserytisef.

In this series of experiments, Onyx routinely reduséd attacks. Discus performed well in the two
experiments where it was tested. Ammo, Asana, Catétorpyrifos and Talstar were variable in
performance. In single experimeng;eleprynand Thialan were not statistically different than the
untreated controls.

Table 79. Efficacy of several insecticides fohsian Ambrosia Beetle Kylosandrus crassiusculs) on
Mimosa (Albizia julibrissin) boltsi Experiment 1, Mizell, 2006.

Treatment Rate ai per 100 gal Mean Attacks per Bolt
Ammo EC (cyfluthrin) 66.3 9 6.3 a
Dursban Turf (chlorpyrifos) 92849 8.0

Onyx (bifenthrin) 212.3¢g 6.5 a
Talstar F (bifenthrin) 41049 8.7

Thiodan EC (endosulfan) 83.0 10.7
Untreated 125

zMeans followed by the same letter are significantly different from the control as determined by a least squares
mean test at P<0.05.

Table 80. Efficacy of several insecticides foksian Ambrosia Beetle(Xylosandrus crassiusculyson
Mimosa (Albizia julibrissin) boltsi Experiment 2, Mizell, 2005.

Treatment Rateai per 100 gal | Mean Attacks per Bolt*
Asana XL (afenvalerate) 8.0¢g 27.2

Bifenthrin 8% ME (bifenthrin) 42.5¢g 10.2

Bifenthrin 8% ME (bifenthrin) 85.0g 13.5

Onyx (biferthrin) 212.3g 0.2 a
Untreated 48.2

“Means followed by the same letter are significantly different from the control as determined by a least squares
mean test at P<0.05.

Table 81. Efficacy of several insecticides foksian Ambrosia Beetleg(Xylosandrus crassiusculyson
Mimosa (Albizia julibrissin) boltsi Experiment 3, Mizell, 2005.

Treatment Rate ai per 100 gal Mean Attacks per Bolt*
Asana XL (afenvalerate) 76.5¢ 5.2 a
Asana XL (afenvalerate) 153.59 38 a
Bifenthrin 8% ME (bifenthrin) 170.0¢g 0.7 a
Lorsban 4E (chlorpyrifos) 76759 27 a

Onyx (bifenthrin) 212.3 0.0 a
Talstar F (bifenthrin) 135.3 05 a
Untreated 15.0

ZMeans followed by the same letter are significantly different from the control as determintghblysajuares

mean test at P<0.05.




Table 82. Efficacy of several insecticides foksian Ambrosia Beetle(Xylosandrus crassiusculyson
Mimosa (Albizia julibrissin) boltsi Experiment 4, Mizell, 2005.

Treatment Rate ai per 100 gal Mean Attacks per Bolt*
Ammo 2.5EC (cyfluthrin) 1449 g 10.5

Asana XL (afenvalerate) 959¢ 11.3

Celero 16WSG (clothiadin) 170.0g 8.2 a
Discus (cyfluthrin + imidacloprid) 19.8 +83.3 g 6.3 a
Lorsban 4E (chlorpyrifos) 474.0¢g 6.7 a

Onyx (bifenthrn) 212.3¢g 42 a
Talstar F (bifenthrin) 214.0g 50 a
Untreated 13.8

“Means followed by the same letter are significantly different from the control as determined by a least squares
mean test at P<0.05.

Table 83. Efficacy of several insecticides fohsian Ambrosia Beetle(Xylosandrus crassiusculyson
Mimosa (Albizia julibrissin) boltsi Experiment 5, Mizell, 2005.

. Monticello uinc
Treatment Rateal pler 100 Mean Attacks Megn Attgcks

9a per Bolt per Bolt?
AceleprynDPX-E2Y45(chlorantraniliprole) 47.0¢ 5.3 6.2
AceleprynDPX-E2Y45(chlorantraniliprole) 189.4 g 6.3 6.3
AceleprynDPX-E2Y45(chlorantraniliprole) 75449 3.5 6.3
Celero 16WSG (clothiadin) 38.89g 2.3 2.8
Celero 16W$& (clothiandin) 7769 2.2 4.7
Discus (cyfluthrin + imidacloprid) 19.8 +83.3 ¢ 2.0 1.8 a
Discus (cyfluthrin + imidacloprid) 39.6 +169.6 g 15 3.8
Onyx (bifenthrin) 21239 2.3 2.5
Untreated 3.0 6.3

“Means followed by the same letter are significantly different from th&@icas determined by a least squares
mean test at P<0.05.

Mizell 2006
In 2006, Mizellfurther explorednsecticides along with the common repellent, DEET to prefsiain
ambrosia beetle infestations on mimosa bdisthods of treatment and infestativere as in 2005.

In experiment 1, DEET, Discus, Discus + DEET, Onyx, Onyx + Celero, Onyx + DEET, and Onyx +
Dursban significantly reduceAB attacks (Table 51 Although the number of attacks was lower for
Azatin, Celero, Dusban and Onyx + Azatin thiae tintreated controls, they were not statistically
different 12 DAT.

In experiment 2, while there was a trend for the combination treatments with DEET to have reduced
attacks, there were no statistical differences for either location.
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Table 84. Efficacy of several insecticides foksian Ambrosia Beetle(Xylosandrus crassiusculyson

Mimosa (Albizia julibrissin) boltsi Experiment 1, Mizell, 2006.

Treatment Rate per 100 gal Mean Attacks per Bolf
Azatin XL 256 fl oz 21.3
Celero BWSG (clothiarilin) 8 oz 14.7
DEET 40% 00 a
DEET 90% 00 a
Discus (cyfluthrin + imidacloprid) 1001l oz 8.3 a
Discus + DEET 100fl 0z +40% 00 a
Dursban 2E (chlorpyrifos) 321l oz 10.3
Onyx (bifenthrin) 321l oz 27 a
Onyz + Azatin XL 321l 0z +2% 10.3
Onyx + Celero 16WSG 32fl oz +8 0z 0.0 a
Onyx + DEET 321l oz + 40% 35 a
Onyx + Dursban 2E 32fl 0z + 32 0z 0.0 a
Untreated 37.2

ZNumber of attacks assessed 12 DAT.Means followed by the same letter are significantly different frotnahe con

as determined by a least squares mean test at P<0.05.

Table 85. Efficacy of several insecticides fohsian Ambrosia Beetle(Xylosandrus crassiusculyson

Mimosa (Albizia julibrissin) boltsi Experiment 2, Mizell, 2006.

Location 1 Location 2
Rate per 100 | Mean Attacks per | Mean Attacks per
Treatment gal Bolt * Bolt
DEET 40% 5.5 135
Discus(cyfluthrin + imidacloprid) 100fl oz 20.0 155
Discus + DEET 1001l 0z + 40% 2.3 8.3
Onyx (bifenthrin) 321l oz 19.7 11.2
Onyx + DEET 32fl 0z + 40% 3.5 9.0
Proclaim(emamectin benzoate) 256 fl 0z 9.8 12.3
Talstar L&T (bifenthrin) 32fl oz 20.8 27.5
Talstar L&T + DEET 321l 0z + 40% 3.3 16.2
Tempo 2 (cyfluthrin) 321l oz 7.3 11.0
Tempo 2 + DEET 321l 0z + 40% 1.2 11.7
Untreated 175 15.7

ZNumber of attacks assessed 12 DMEans followed by the same letter are significantly different from the control
as determined by a least squares mean test at P<0.05.

Mizell 2007

In 2007, Mizell conducted three experiments examiringlepryn, BAS320i, Metarhizium andOnyx.

Only in experiment 1 were there any statistical differences between treated and untreated boltS83Tables
i 55). In this experiment, Onyx alone and in combination with two different surfactants provided
acceptable reductiom AAB attacksln experiment 2Metarhiziumat several concentrations and in
combination with oil did not reduce attacks. In experimertcglepryn,BAS 320i, and Onyx did not

reduce attacks in comparison to the untreated controls.
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Table 86. Efficacy of Onyx with and without surfactants forAsian Ambrosia Beetle(Xylosandrus

crassiusculu¥ on Mimosa (Albizia julibrissin) boltsi Experiment 1, Mizell, 2007.

Treatment Rate (per 100 gal) Mean Attacks per Bolt (14 DAT)
Onyx (bifenthrin) 321l oz 3.3+x1.7a

Onyx + PentaBark 321l 0z +1% 3.0+1.1a

Onyx + Previa 32fl oz + 1% 2.0+x0.3a

Untreated 13.8+x15Db

ZMeans followed by the same letter are significantly different from the control as determined by a least squares
mean tesat P<0.05.

Table 87. Efficacy of Metarhizium for Asian Ambrosia Beetle(Xylosandrus crassiusculyson
Mimosa (Albizia julibrissin) boltsi Experiment 2, Mizell, 2007.

Treatment Rate (per 100 gal) Mean Attacks per Bolt (14 DAT)
Metarhizium 1.3x10 19.8 +4.4a
Metarhizium 3.9x 16 18.0+ 3.6a
Metarhizium 3.9x10 145+ 3.%
Metarhizium(oil) 3.9x 10 16.9 + 4.4a
Untreated 183+24a

Z Means followed by the same letter are significantly different from the contretesrined by a least squares
mean test at P<0.05.

Table 88. Efficacy of several insecticides foksian Ambrosia Beetle(Xylosandrus crassiusculyson
Mimosa (Albizia julibrissin) boltsi Experiment 3, Mizell, 2007.

Treatment Rate (per 100 gal) Mean Attacks per Bolt (14 DAT)
Acelepryn(chlorantraniliprole) 39 fl oz +1% 110+33a
PentaBark

Acelepryn/DPX*

E2Y45(chlorantraniliprole) 32l 02/100 gal 182+1.5a
BAS320i(metaflumizone) 161l 0z/100 gal 11.3+1.4a

Onyx (bifenthrin) 321l 0z/100 gal 11.8+4.0a
Untreated 16.5+36a

Z Means followed by the same letter are significantly different from the control as determined by a least squares
mean test at P<0.05.

Schultz 2009

In 2009, Schultz teste®lproducts as eitherunk sprays or soil drenches to determine whether any could
prevent AAB infestation on magfia. Applications were made dpr 7 for Flagship 25WP and Safari
20SG as drenches. The remaining products weréedpgs trunk sprays on Apr 1Bach magnolia wit

the exception of the planned untreated without ethanol was injeitedmethanol solution on Apr 14 to
more uniformly attracadult beetle attack&very 2 days over a 4 day period in late April, the number of
holes created by adult beetles were cednt

On the first day of assessment, there were very few attackao significant differences between
treatments with ethanol were obseryved the second assessment smal 4days laterAcelepryn showed
higher number of attack holes than oher treatm@rable 78).
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Table 89. Efficacy Efficacy of several insecticides foAsian Ambrosia Beetle(Xylosandrus
crassiusculu¥ on Magnolia, Schultz, 2009.

Average Number of Attack Holes
Rate (cumulative with previous date)

Treatment 4/24 4/26 4/28
Acelepryn / PPXEZYA'S 32 fl oz trunk spray 10a 45 a 56a
(chlorantraniliprole)
DPX-HGW86/ Mainspring 32 fl oz trunk spray 0.0a 1.4 be 2.8 abc
(cyantraniliprole)
Flagship 25WG (thiamethoxam) 8 0z drench 1.75a 3.4 ab 1.5bc
Onyx (biferthrin) 32 fl oz trunk spray 0.0a 1.0 bc 1.5 bc
Safari 20SG (dinotefuran) 24 oz drench 0.75a 2.0 abc 2.1 bc
Tolfenpyrad 21 fl oz trunk spray 0.75a 2.6 abc 4.3 ab
Water 00a 1.1 bc 3.5ab
Control (no ETOH) 0.0a 0.1lc 0.0c

Chong 2010
In 201Q Chorg compared efficacy of Kontos and OnyxPro appéipdlied as trunk sprays prevent

AAB infestation on Eastern redbud. Bdthatments were applied on Mar @@mediately after the first
detection of adult flight with ethanol traps) and a second apmicafi Ony>Pro was applied oApr 9

(during the peak flight of adult AABFrass tubes or entry holes on each tree were counted before the
treatment and weekly for 5 weeks after the treatment. On2llagbout 50 days after the peak flight,
glass vials werglued over the entry holes on the trunk with silicon sealant to capture emerging AAB's.
The ghss vials were collected on JunThe percentage of holes that yielde8iB's or the percentage of
emergence was used as an indication of potential systenitsaffekKontos against the AAB.

Kontos was not effective in preventing attacks BAduring the adult flight period; on the other hand,
the standard OnyxPro was effectieable90). Treated trees were attackedla same intensity as the
untreated tree§.he systemic activity of Kontos did not reduce the number of entry holes that yielded
offspring of the original attacker®verall, offspring emerged froBil.6, 96.2 and 9892 of the entry
holesfrom trees treatéwith OnyxPro, Kontos and Untreated, respectively.

Table 90. Efficacy Efficacy of insecicides for Asian Ambrosia Beetle Xylosandrus crassiusculyson
Eastern Redbud Cercis canadens)sForest Pansy, Chong, 2010

Percentage ofrees Attacked

Rate per | Pre-
Treatment 100 gal | Trt 1 WAT 2 WAT 3 WAT 4 WAT 5 WAT
Kontos 34floz | Oa | 33+21ab| 10.0+2.6ab| 100+26ab 11.7+3.1a| 11.7+3.1a
(spirotetramat)
OnyxPro 6.4floz | 0a 0b 35+22b | 35+22b | 35+22b | 35+22b
(bifenthrin)
Untreated Oa | 11.7+40a] 13.3+40a | 13.3+4.0a| 13.3+4.0a| 13.3+4.0a

Average Number ofloles PeAttackedl ree*

Rate per | Pre-
Treatment 100 gal T 1 WAT 2 WAT 3 WAT 4 WAT 5 WAT
Kontos 34floz | - | 35+05a | 58+16a | 58+16a| 58+16a| 58+16a
(spirotetramat)
OnyxPro
(bifenthrin) 6.4 fl oz - - 6.0a 6.0a 6.0a 6.0a
Untreated 53+08a 41+04a 41+04a| 41+04a| 41+04a

* Means followed by the same Ietter do not significantly differkey'sLSD test, P 0.10).
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Ludwig 2010

In 2010, Ludwig compared efficacy of sevaraecticidesapplied as drenches or sprays to prevent AAB
infestation on Eastern redb(@Bable91). All treatments were applied onoa Apr 22.To induce beetle

attack, trees were injected with 75 ml of 25% ethanol 24 hours after the insecticides were applied. The
total number of entrance holes in each tree was recorded 4 weeks after treatment. Unfortunately, majority
of trees (includig Untreated) were not attacked so no conclusions can be made.

Table 91. Efficacy of several insecticides for Asian Ambrosia BeetlXylosandrus crassiusculyson
Redbud (Cercis canadens)s Ludwig 2010.

Application Mean No. of

Treatment Rate Per 100 Gal Method Holes Per Tree
DPX-E2Y45 /Acelepryn 32floz Drench 0.7
(chlorantraniliprole)
DPX-HGWBG/ Mainspring 32 fl oz Drench 0.1
(cyantraniliprole)
Flagship(thiamethoxam) 8 o0z Drench 0.1
OnyxPro (bifenthrin) 32floz Foliar 0.0
Safari 2G (dinotefuran) 22 grams per gal Drench 0.1

potting media
Safari 20SG (dinotefuran) 24 0z Drench 0.3
Safari 20SG (dinotefuran) + Capsil | 8 oz/gal + 2.5%v/v Basal Spray 0.0
Tolfenpyrad 21floz Foliar 0.0
Tristar (acetamiprid}+ Capsil 8 0z+ 2.5%v/v Spray 0.1
Uninjected Control 0.0
Injected Control 0.1

Chong 2018

In 2018, Chongompared efficacy of several insecticidggplied as drenches tunk spraysin two NC

locations a containerized nursery in Pikeville, and atgiound nursery itdarmony,to prevent AAB

infestation on Eastern redbutreatments were applied ongetwice in each location on a schedule

shown in Table. Unfortunatelydata collected at both locations were insufficient to generate useful result
tables or make condion on the efficacy of the tested products in protecting redbud trees in

containerized and #ground nurseries. No phytotoxicity or residue was observed on the treated redbuds at
both locations.
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Table 92. Efficacy of several ingcticides for Asian Ambrosia BeetleXylosandrus crassiusculyson
Redbud (Cercis canadens)s ForéstP a n €horiy, 2018.

Treatment Rate Per 100 Gal ICI\Z?AISd Applic. Dates | Phytotoxicity
Botaniguard MAXX

(pyre_thgrins +_Beauveria 32floz Trunk spray Ml\/flf)l/yzlgié;o 0.0
bassiana gain GHA

ESP 715 (ESP 715) 8.55fl oz Drench April 17 & 18 0.0
Marathon Il (imidacloprid) 0.2 fl oz Drench April 17 & 18 0.0
Pyridium (betacyfluthrin) 2.11loz Trunk spray May 1 & 2 0.0

May 1 & 2;

Talstar Onelfifenthrin) 2171 oz Trunk spray Mayy29 & 3"O 0.0
V 10433 (V 1 5.5 1l oz Trunk spray May 1 & 2 0.0
V 10433 (V 1 11floz Trunk spray May 1 &2 0.0
Untreated - - - 0.0

Comparative Efficacy on Ambrosia Beetle (Xylosandrus germanus)

The ambrosia beetlw black stem boreXylosandrus germanusriginated from Asia and now has
dispersedo many regions of the US including the Northeast, Sdbtlutheast andhé Pacific Northwest.

Like the Asian ambrosia beetlhe ambrosia beetle is known to attack both weakened and healthy plants.
It is repoted to attack over 200 species of plants and is increasingly being recognized as a key pest of
ornamental nursery stock. Beyond direct dgento trees and shrubs, there is concernthgermanuss
responsible for carryingusariumfungus into trees ab¢y tunnel into the wood
(http://oregonstate.edu/dept/nurspest/Xylosandrusgermanijis.htm

Reding 2009
In 2009, Reding evaluatdive insecticides applied as trunk sprays or daéinches for control of the

ambrosia beetleXylosandrus germanysn magnolia, a known favorite hostXfgermanusThe plants

were purchased in 3 gallon pots from a nursery in Lake County,ddiarch17. Soil drenches were
appliedApr 28 one week befre ethanol injection and trunk sprays were appMeg 4 one day before

injection. Two sets of control plants were used, one injected with ethanol but untreated with insecticide
and the other uinjected and untreate@n May 5 all magnolia trees, excefbte uninjected control

plants, were injected with ethanol to attract ambrosia beetles and then placed along the wooded border of
a field. Trees were watered as needed until the study was termindiay @7. Beetle attacks (entrance

holes in stems) wemounted 2, 7, 14, and 23 days after treatment and exposure to bdege=ns with

attack holes were cut from the trees, labeled and brought back to the laboratory to determine survivability
and ambrosibdeetle species causing damage.

Attacks occurredm all treatments except for the-imjected controlgTable93). Efficacy results showed

a difference in treatments for the first few days but no statistical difference between treatments 5 days
after exposure tornabrosia beetleg-lagship applied as drench and Tolfenpyrad trunk spray provided
control that waslmost comparable to the standard Qrselepryn Safari and Scimitar were

ineffective.
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Table 93. Efficacy of several insecticidesdr Ambrosia Beetle Xylosandrus germanuson Magnolia
(Magnolia virginiana), Reding, 2009.

Rate per Application Mean Attacks?

Treatment 100 gal Method May 67 11 May 12 - 27
Acelepryn / I.D.PXEZY45 32floz Trunk Spray 27a 13.9
(chlorantraniliprole)

Flagship 25WG (thiamethoxam) 80z Drench 0.9 bc 17.9
Onyx (bifenthrin) 32 floz Trunk Spray 0.4c 13.9
Safari 20SG (dinotefuran) 24 0z Drench 1.7 abc 10.0
Safari 20SG (dinotefuran) 24 0z Trunk Spray 3.2a 12.5
Scimitar GC(lambdayhalothrin) 5fl oz Trunk Spray 2.4 ab 17.3
Tolfenpyrad 15EC 21floz Trunk Spray 0.8 bc 11.0
Untreated Control - 26a 13.9
Un-injected Control - 0.0c 0.0

“Means within columns followed by the same letter are not significantly different ANG\#0(05), means
separaté by LSD @ = 0.05).

Comparative Efficacy on Bronze Birch Borer (Agrilus anxius)

The bronze birch borer is a native insect which occurs throughout the range of birch in North America. It
is a serious pest of ornamental birch plantings. The bronzelimreh attacks paper (canoe), European

white (especially cutleaf variety), gray, yellow, and other birches, as well as poplar, cottonwood and
willow. The larva bores in the trunk and larger limbs, often girdling them. Trees weakened by drought or
injured ae most susceptible to attack. Tree injury is caused by larval tunneling in the inner bark or
cambium http://www.uri.edu/ce/factsheets/sheets/brbiborerhtml

In 2006, Nielsen locateihfested trees irarly May followed byapplying treatments oMay 24when red
horsechestnus were in bloomTrees were cut May 15, 2007, and all old emergence holes circled with a
wax pencil.Tree trunks were placed upright in the shade at Wodsésv.energence holes (EH) were
counted and trunk surfaeeea measured on Aug R9evaluate treatment effects.

In the first experiment, Arena, DPK2Y45, and Safareduced the number of exit holes, but not
statistically(Table94).

In the second experiment, both NEI 25925 and Flagship significantly reduced infeqfBdible95).
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Table 94. Efficacy of several insecticides for Bronze Birch BorerAgrilus anxiug on Weeping
European white birch (Betula pendulgd i Experiment 1, Nielsen, 2006.

Treatment” Rate per inch DBH Number of Exit Holesf
Acelepryn / DPXE2Y45

(chlorantraniliprole) 14.8 ml 1.3

Arena 50WGD (clothiamiin) 19¢g 2.5

Safari 20SG (din@furan) 12 g 0
Untreated 7.3

zAll treatments applied in 1 gal water as drench to root flare and soil.
YMeansyithin columns followed by the same letter are not significantly different according to-+Hslyen
(P<0.05).

Table 95. Efficacy of several insecticides for Bronze Birch BorerAgrilus anxius) on Weeping
European white birch (Betula pendulg i Experiment 2, Nielsen, 2006.

Number of
Treatment? Rate Exit Holes
NEI 25925 9.25% (acetamiprid) + Capsil 4 ml/ inch DBH + 1% 3.1a
Flagship25 WG (thiamethoxam) 16 oz./acre (1200 trees/acraursery) 2.1a
Untreated 28.9b
ZAl'l treatments applied in 1 liter of water/tree sprayi

Y Means within columns followed by the same letter are not significdifterent according to Fishddayton
(P<0.05).

Comparative Efficacy on Flatheaded Apple Tree Borer (Chrysobothris femorata)

Flatheaded apple tree bofBHATB) is a native pest of apple, beech, cherry, chestnut, cotoneaster,
dogwood, elm, flowering @bapple, hawthorn, hickory, linden, maple, mountain ash, oak, peach, pear,
pecan, plum, poplar, quince, shadbush, sycamore, willow, and other hardwood spésias.erh
preferentially attacks diseased or dying trees, inhabiting all parts of the treth&dmase of the trunk to

the limbs Its hosts are primarilgewly transplanted nursery stock and to trees that have been weakened
from causes such as inappropriate pruning, drought, or inadequate soil or nutrient conditions. Trees
suffering from sun scaldre regarded as being particularly subject to attack. Like many borers, the
FHATB will often girdle a small tree, with a single larva sometimes capable of killing the tree
(http://www.nysipm.cornell.edu/factsheets/treefruit/pests/ab/ah.asp

In 2005, Potter tested Discus and Flagship as treatments for two cultivars of redTinepiéestation
rate in control trees was > 60% in 200%Blle96). Trees that are stressack more attractive to FHATB
so the hot dry 2005 summer likely contributed to borer attacks in thisAitlabugh Discus significantly
reduced the overall proportion of infested trees, the level of control obtaméd mot be acceptable in
nursery production, nor was it comparable to the > 95% control previously obtained with lindane
chlorpyrifos bark sprays

Insecticide Trial 2(Data not shown)n 2006, mly 3 of the 300 total trees at the two study sites sftbw
symptoms of FHATB attack, so no conclusions can be drawn regarding efficacy of the treaimerak.
those borers were in untreated trees; the other was in a tree that receiv&2 DX The 2006 growing
season was relatively cool and had record adlisb absence of tree stress, as occurs in more typical
Kentucky summers, may have contributedhe low incidence of borers.
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Table 96. Efficacy of Discus and FlagshifDrenchesfor Flatheaded Apple Tree Borer

(Chrysobothris femaata) on Red Maples Acer rubrum), Potter, 2005 .
Number Infested Trees Percent with No Attacks
October Red Total October Red Total
Treatment Glory Sunset Glory Sunset
Discus(imidacloprid + cyfluthrin) 9 2 11** 44% 88% 66%
Flagship(thiamethoxam) 10 6 16 38% 63% 50%
Untreated 14 6 20 13% 63% 38%

* Not an IR4 experiment.

Treatments were applied at high label rate with 1 L per Aggumed 0.18 g/1000 sq ft for flagship and 1.5 fl oz per

inch DBH for Discus

** Proportion of trees infested issigndidl y | ower f or Di?s=6.07sl dftPh-®.02) hutdbes e at e d
not differ between>=E024dfB+Hh03h). and untreated (o6

Comparative Efficacy on Banded Ash Clearwing Borer (Podosesia aureocincta)

The banded ash clearwing borer isdaaus pest of ornamental ash plantings. Day flying females lay eggs
in wounds and bark crevices. Hatching larvae chew into the bark and feed both laterally and vertically in
the phloem tissue. Later most larvae excavate upward in the sapwood wherentiextrate most of

their feeding. Completed galleries are abouB2 cm long and 57 mm in diameter. The sapwood

galleries physically weaken the structure of the tree.

In 2008, Nielsen evaluatétproducts for controlling baredl ash clearwing boref#ble97). The green

ash trees chosen for this project were heavily infested when treatments were apAligBpR008.

Presence or absence of new frass was recordédl @8, 2009as evidence of borer infestatidy; this

time the borer population had crashed. Frass indexing showed little frass production, even from untreated
Check trees. No frass production was noted from any of the trees treatédaldpryn,Aloft, or

Tolfenpyrad. Onyx reduced frass productidnistar + Capsil, applied to bark from the soil to a height of
86, was ineffective.

No phytotoxicity was observed.

Table 97. Efficacy of several insecticides foBanded Ash Clearwing Borer Podosesia aureocincja
on Green Ash Fraxinus pennsylvanicg Nielsen, 2008.

Treatment? Rate Application Method Frass Inde¥
Acelepryn / PPXE2Y45 10 l 02/100 gal Trunk spray to just above first 0
(chlorantraniliprole) scaffold limbs
Aloft (clothianidin+bifenthrin) 32fl0z/100 gal | SPrAyedrunkand soilatbase o 0
NEI-25925 (acetamiprid) 6 ml/inch I_DBH + Applied 1 quart of mix/tree up tc 0.6
Capsil height of

Onyx 2EC (bifenthrin) 12.8 1 02/100 gal | 'TUnk spray to just above first 0.2

scaffold limbs

Trunk spray to just above first

Tolfenpyrad 24 fl 0z/100 gal scaffold limbs 0
Untreated 0.6

Z Treatments were applied Aug 8, 2008 and evaluated J20D®. Five plants per treatment were used.
Y Frass index 8 where 0 = no frass, 3 = heavy frass
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Comparative Efficacy on Peachtree Borer (Synanthedon exitiosa)

The peachtree borer is a native insect that is a serious pest of all stone fruits in tiergems(peach,

cherry, plum, prune, nectarine, apricabd ornamental shrubs. Larvae feed on the cambium of trunks and
large pots forming galleries that are found from about the soil surface to a depth of nearly 30 cm.
Extensive larval feeding can girdle and kill trees. Young trees are highly susceptible to severe damage by
even a single larva.

In 2009, Nielsen tested six prodsidor their residual efficacy in controlling peachtree borer. An
experimental block of purplieaf sand cherry used in this trial supported a moderately high level
infestation of peachtree borer larvae. Treatments were applied on Jun 25 when Cataidfalivasom.
Presence or absence of new orange frass and gummosis near bases efgre recorded on S&p as
evidence of borer infestation. Drench application of Discus, BRX45, DPXHGW86 and Safari, and
spray application of Onyx, Scimitar and Taisprovided excellent contr¢Table98). The topdress
treatment with Flagship 25WG was somewhat effective, but inadequate for nursery production.
Tolfenpyradspray was ineffective.

No phytotoxicity was observed.

Table 98. Efficacy of several insecticides foPeachtree Borer Synanthedon exitiospon Sand
Cherry (Prunus cisting, Nielsen, 2009.

Percent Plants

Rate Application Method Infested
Treatment? 11 WAT
Acelepryn /.D.PXEZY45 100 fl oz per 100 gal Drench 0
(chlorantraniliprole)
Discus (imidacloprid+cyfluthrin) 44 ml/inch DBH Drench 0
DPX-HGWS86 (cyantraniliprole) 0.25 fl oZzquart Drench 0
Flagship 25WG (thiamethoxam) 0.09 dlinear foot Top-dress 15
Onyx 2EC (bifenthrin) 102 fl 02100 gal. Trunk gray to ruroff 0
Safari 20SG (dinotefuran) 6 d/ft shrub height Drench 0
Scimitar (lambdacyhalothrin) 51l 0z/100 gak Capsil | Trunk spray to rusoff 0
Tolfenpyrad 21 fl 0z/100 gal Trunk spray to rusoff 25
Tristar 30SG (acetamiprid) 4 ozlinch DBH + Capsil | Trunk spray to rusoff 0
Untreated - 65

ZTreatments were applied JABand evaluated Sef8. Twenty plants per treatment were used.
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Results: Efficacy Summary by Product

A20520A/DPX-HGW86/Mainspring (cyantraniliprole)
This newproduct showed good efficacy on peachtree borer in one test. It exhibited variable efficacy on
redheaded flea beetlesthreetrials.

Acelepryn/DPX-E2Y45 (chlorantraniliprole)

This product did not impact black vine weevil adults or Asian ambrosia bleetli,did control adult

Japanese beetles in six out of nine trials. BEE2Y45 also provided excellent control of viburnum leaf
beetle.Promising efficacy was observed among researchers for oriental beetle grubs and black vine weevil
larvae. Also this pragct showed good efficacy on May/June beetle grubs, banded ash clearwing borer

and peachtree borer. It provided good efficacy on Sri Lankan weevil in a single trial.

Aloft SC (clothianidin+bifenthrin)

In single trials Aloft provided excellent aatrol of Japanese beetle adults and banded ash clearwing borer
It provided good control of redheaded flea bedtieone hydrangea and two Itea trigdsid commercially
acceptable control of European elm leaf weevils in a single trial

Ammo EC (cypermethrin)
This cypermethrirbased product provided reasonable reductioksianambrosia beetle infestations of
mimosa bolts.

Ancora/Preferal (Isaria fumosoroseaApopka Strain 97 (ATCC 20874))
This biological organism exhibited poor efficacy on Sri Lankan weevil inglesexperiment. Poor
efficacy on redheaded flea beetles was obtained from 5 of 6 trials.

Arena 50WDG/Celero 16WSG(clothianidin)

No significant reduction in black vine weevil adultsAmianambrosia beetle infestation was observed
with these two produs. For Japanese beetle adults, efficacy levels were variable possibly due to
differences in techniques and assessments among researchers. Excellent cobhtrolwh leaf beetle
was achievedCelero also provided good to excellent control of orientatlbayrubs. There @emixed
levels of efficacy on black vine weevil larvae.

Asana XL (esfenvalerate)
In two out of four trials, Asana reduc@dianambrosia beetle infestations. This warrants further
exploration.

AzaGuard (azadirachtin)
This product preided poor efficacy on Sri Lankan weevil in a single trial.

BAS 320i (metaflumizone)

Metaflumizone exhibited excellent efficacy for black vine weevil adults, Japanese beetle adults, and
viburnum leaf beetle. There was virtually no impacisianambrosiabeetle infesting mimosa bolts.
Excellent efficacy was achieved with black vine weevil lanl®remising efficacy on oriental beetle
larvae was observed in one test.

Bifenthrin 8% ME/Onyx/ Talstar (bifenthrin)

These bifenthrin products provided excellenhagement oAsianambrosia beetl€Onyx alsogave
excellent efficacy for Japanese beetle adiilidstar NL exhibited excellent control of black vine weevil
adults.In single trials,Talstarexhibitedgoodcontrol or oriental beetle larvaand Onyx 2EC mvided
good to excellent control of ambrosia beetle, banded ash clearwing borer and peachtrBddottein
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provided good control of redheaded flea beetlessimgletrial but Onyxgave poor control in two other
trials.

BeetleGONE (Bacillus thuringiensis galleriae stain SDS502)
This product provided good efficacy &ni Lankan weevil irasingle trial] and poor and good efficacy on
redheaded flea beetles in 2 experiments

BotaniGard ES (Beauveriabassiana)

This compounekxhibitedpoor efficacy orSri Lankan weevil in a single experimeiihree trialson
Japanese beetle adults provigedr to mediocre efficacysenerally poor efficacy on redheaded flea
beetles was obtained from 3 trials.

BotaniGard MAXX/ Xpectro (Pyrethrins + Beauveria bassianga

This product exhibited poor efficacy on Sri Lankan weevil in one experiment. Three trials on Japanese
beetle adults provided poor to mediocre efficdagta collected were insufficient to make conclusions on
efficacy ofBotaniGard MAXX and othetreatments m Ambrosia beetles in 2 experiments.

CoreTec/Marathon/Merit /Xytect (imidacloprid)

Imidacloprid showed good efficacy for larvae of oriental beetle and May/Juneshéetieno efficacyor
larvae of black vine weevil and strawberry rootwomsingle triak. This active ingredient provided
excellent control oflapanese beetles amdlheaded flea beetlesd commercially acceptable control of
European elm leaf weevilBata collected were insufficient to make conclusions on efficacy of Marathon
and other gatments on Ambrosia beetles in 2 experiments.

DEET
This repellent exhibited inconsistent controlAsfianambrosia beetle infestations. There, however, was
some indication of improved efficacy for conventional materials when tank mixed with DEET.

Discus(imidacloprid + cyfluthrin)

In two out offour trials, Discus provided a good reductiorAsianambrosigbeetleinfestationsit also
reduced oriental beetlgrubs and peachtree borer, and provided good to excellent control of redheaded
flea beetles.

DuraGard/Dursban/Lorsban 4E (chlorpyrifos)
Very little impact was observed fésianambrosia beetle with the Dursban formulation, but the Lorsban
4E formulation provided good efficacy.

Dylox 80S (trichlorfon)
Dylox was the only product that provided goamtrol of 3 instaroriental beetle larvae in one trial.

ESP 715ESP 715)
Data collected were insufficient to make conclusions on efficacy of/@SBnd othetreatments on
Ambrosia beetles in 2 experiments.

Flagship (thiamethoxam)

Flagship providedame control of Japanebeetle adultsyariable control of black vine weevbut good
control of oriental beetle larvaad redheaded flea beetldssingle trials, it showed poor efficacy on
ambrosia beetle and peachtree borer.

GF 2860XXpire (spinoteram+sulfoxaflor)
This new producexhibitedvariable control of redheaded flea beetles
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Hachi-Hachi/Tolfenpyrad EC (tolfenpyrad)

In single experiments, this compound provided no control of black vine weevil adults, poor control of
ambrosia beetle and peaee borer, commercially acceptable control of European elm leaf weevils, and
excellent control of banded ash clearwing borer. It exhibited fooexcellentcontrol of redheaded flea
beetles, variable control of Japanese beetle adults, and excellent obatburnum leaf beetle.

IKI -3106 (gclaniliprole)

This compounaxhibitedgood to excellent efficacy on Japanese beetle adudtriials, butpoor efficacy
on Sri Lankanweevil in a single experimerRoor and excellergfficacy on redheadetea bestles was
obtained fron® trials.

Lynx (pyrethrins)
This compound exhibited poor efficacy on Sri Lankan weevil in a single experiment.

MBI -203 DF Chromobacterium subtsugastrain PRAA4-1T)

This biological organisrprovided variable control of redheadibeh beetlesand commercially
acceptable control of European elm leaf weeltilsrovided good efficacy on Sri Lankan weevil in a
single trial.

Metarhizium anisopliae

This biological organism was tested as two formulations (Met 52, Tick Ex EC). Naosfficas observed

for viburnum leaf beetle#sianambrosia beetlelapanese beetle adwtsoriental beetle larva&Vhile

good control of black vine weevil larvae in the greenhouse, little was seen with trials in field containers.

Pyridium (Beta-cyfluthr in)

This compound exhibitegreat efficacy on Japanese beetle adalisiexcellent control of redheaded flea
beetles in singlexperimens. Data collected were insufficient to make conclusions on efficacy of
Pyridium and other treatments on Ambrosia le=eith 2 experiments.

Safari 2G/20SG (dinotefuran)

Variable levels of efficacy were observed among researchers working with Japanesanbeettiheaded
flea beetleadults. Safari did provide very effective control of viburnum leaf béegave excellen
control of oriental beetle, but hadriableimpact on black vine weevil larvalm single trials, Safari
showed no efficacy on ambrosia beetle, but commercially acceptable control of European elm leaf
weevils, and good control of peachtree borer

TriStar 8.5SLBOSG/NEI 25925 (acetamiprid)

Overall efficacy of this compound fdapanese beetle adultas good to excellenin single trials, Tristar
exhibited no efficacy for banded ash clearwing borer, good control of Sri Lankan weevil, and excellent
contiol of peachtree boreGenerallygood efficacy was obtained on redheaded flea bdetles

experiments

UP-Star Gold (bifenthrin)
This compound exhibited excellent efficacy on redheaded flea beetles in a single experiment.

V-10433 (\V+10433)

V-10433exhibted mediocreefficacy onJapanese beetle adulémd poor control of redheaded flea
beetles in single experimeni3ata collected were insufficient to make conclusions on efficacy of this
compound and other treatments on Ambrosia beetles in 2 experiments.
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Venerate (Burkholderia rinojensis A396)
This compound exhibited poor efficacy on Sri Lankan weevil in a single experiment.

VST-06330

This compound exhibited poor efficacy dapanese beetlesone experimengndonredheaded flea
beetles ir trials.

VST-06350

This compound exhibited poor efficacy dapanese beetles?2 trialsandredheaded flea beetlen a
single experiment.

Phytotoxicity

No phytotoxicity was observedd these experiments.
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Table 99. Summary of EfficacyBy Producti Borers and Foliar Feeding Beetles
Note: Table entries are sorted by crop Latin name. Only those trials recei@&d28)19 are included in the table below.

PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

26100| Acelepryn (aka DPX Bronze Birch European White Field Nielsen OH 2006 | Drench Very low infestation.
E2Y45) 1.67 Borer (Agrilus Birch (Betula Container
(Chlorantraniliprole) anxius) pendula) 'Youngi'

25909 | Acelepryn (aka DPX Flatheaded Apple | Maple, Red (Acer | Field In Potter KY 2006 | Trunk spray | Very little insect pressure so no
E2Y45) 1.67 Tree Borer rubrum) ‘October | Ground conclusions can be drawn.
(Chlorantraniliprole) (Chrysobothris Glory'

femorata)

25512 | Acelepryn (aka DPX Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Drench Inconclusive; population too low.
E2Y45) 1.67 garden (Epitrix) Sundrops Container
(Chlorantraniliprole) (Epitrix sp.) (Oenothera sp.) O.

speciosa var.
berlandieri

27619 | Acelepryn (aka DPX Black Vine Weevil | Hybrid Yew (Taxus| Field Nielsen OH 2007 | Foliar No efficacy at 10 oz per 100 gal.
E2Y45) 167 - adults X media) Container
(Chlorantraniliprole) (Otiorhynchus

sulcatus adults)

27838 | Acelepryn (aka DPX Banded Ak Ash (Fraxinus sp.) | Field In- Nielsen OH 2008 | Trunk spray | Low infestation. Excellent efficacy
E2Y45) 1.67 Clearwing Borer F. pennsylvanica | Ground at 1qt per 100 gal.
(Chlorantraniliprole) (Podosesia

aureocincta)

26757 | Acelepryn (aka DPX Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2007 | Foliar No significant reduction of feeding
E2Y45) 1.67 adults (Popillia (Hibiscus syriacus) | Ground damage at 10 oz per 100 gal; no
(Chlorantraniliprole) japonica- adults) phytotoxicity and growth effect.

26757 | Acelepryn (aka DPX Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2006 | Drench No significant reduction of feeding
E2Y45) 1.67 adults (Popillia (Hibiscus syriacus) | Ground damage; no phytotoxicity and
(Chlorantraniliprole) japonica-adults) | 6 Not woodo growth effect.

26757 | Acelepryn (akéDPX- Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2006 | Foliar No difference among treatment or
E2Y45) 1.67 adults (Popillia (Hibiscus syriacus) | Ground untreated plants in this study; no
(Chlorantraniliprole) japonica- adults) | 6 Not woodo phytotoxkity and no impacts on

growth.

25521 | Acelepryn (aka DPX Japanese Beetle | Cherry, Sargent Field Alm RI 2006 | Foliar Excellent control up to 31 DAT.
E2Y45) 1.67 adults (Popillia (Prunus sargentii) | Container
(Chlorantraniliprole) japonica- adults)

25521 | Acelepryn (aka DPX | Japanese Beetle | Cherry, Sargent Field Alm RI 2007 | Foliar Excellent control of Japanese beet
E2Y45) 1.67 adults (Popillia (Prunus sargentii) | Container adults at 0.026, 0.052 and 0.104 Ib

(Chlorantraniliprole)

japonica- adults)

per100 gal; equal to bifenthrin.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

26948 | Acelepryn (aka DPX Japanese Beetle | Rose (Rosa sp.) Field Braman GA 2008 | Foliar Excellent control at 10 fl oz per 10¢
E2Y45) 1.67 adults (Popillia '‘Blushing' Container gal.

(Chlorantraniliprole) japonica- adults)

26948 | Acelepryn (aka DPX Japanese Beetle | Rose (Rosa sp.) Field Schultz VA 2007 | Foliar Excellent efficacy.
E2Y45) 1.67 adults (Popillia ‘Julia Child Butter | Container
(Chlorantraniliprole) japonica- adults) | Gold'

26948 | Acelepryn (aka DPX Japanese Beetle | Rose (Rosa sp.) R.| Field Davis MI 2009 | Foliar Significantly reduced number of
E2Y45) 1.67 adults (Popillia x odorata 'Tiffany | Container adults and feeding damage at 10 fl
(Chlorantraniliprole) japonica- adults) 0z per 100 gal; inferior to Flagship.

27788 | Acelepryn (aka DPX Japanese Beetle | Blackberry (Rubus | Field Alm RI 2007 | Foliar Infestations too low to determine
E2Y45) 1.67 adults (Popillia sp.) R. idaeus Container efficacy.

(Chlorantraniliprole) japonica- adults)

26488 | Acelepryn (aka DPX Japanese Beetle | Willow (Salix sp.) | Field Braman GA 2006 | Foliar Good efficacy.
E2Y45) 1.6 adults (Popillia S. gracilistyla Container
(Chlorantraniliprole) japonica- adults) | ‘Melanostachys'

26488 | Acelepryn (aka DPX Japanese Beet} Willow (Salix sp.) | Field Braman GA 2007 | Foliar Excellent efficacy at 10 oz per 100
E2Y45) 1.67 adults (Popillia S. hakuro nishiki Container gal.

(Chlorantraniliprole) japonica- adults)

25516| Acelepryn (aka DPX Japanese Beetle | Linden, Shamrock | Field Alm RI 2006 | Foliar Excellent control up to 31 DAT
E2Y45) 1.67 adults (Popillia (Tilia cordata) Container using 10 fl oz per 100 gal.
(Chlorantraniliprole) japorica- adults) | 'Bailyei’

27783 | Acelepryn (aka DPX Japanese Beetle | Grape (Non Field Alm RI 2007 | Foliar Infestations too low to determine
E2Y45) 1.67 adults (Popillia Bearing) (Vitis sp.) | Container efficacy.

(Chlorantraniliprole) japonica- adults) | 'Seyval Blanc'

25734 | Acelepryn (aka DPX Viburnum Leaf Arrowwood Field Costa VT 2007 | Foliar Some reduction in defoliation
E2Y45) 1.67 Beetle (Pyrrhalta | (Viburnumsp.) Container severity and extent using 10 fl oz p
(Chlorantraniliprole) viburni) 100 gal, equivalent level to

permiethrin.

29862 | Acelepryn (aka DPX | Viburnum Leaf Arrowwood Field In- Weston NY 2007 | Foliar Effective control at 10 oz per 100
E2Y45) 1.67 Beetle (Pyrrhalta | (Viburnum sp.) Ground gal; equal to imidacloprid.
(Chlorantraniliprole) viburni)

25734 | Acelepryn (aka DPX Viburnum Leaf Arrowwood Field Costa VT 2006 | Foliar Effective control; equal to standard
E2Y45) 1.67 Beetle (Pyrrhalta | (Viburnum sp.) V. | Container permethrin.

(Chlorantraniliprole) viburni) dentatum

29292 | Acelepryn (aka DPX Peachtree Borer | Plum (Prunus sp.) | Field In Nielsen OH 2009 | Drench Excellent control at 0.25 fl.

E2Y45) 1.67 (Synanthedon P. cistina Ground Oz./quart water; -t per inch
(Chlorantraniliprole) exitiosa) caliper.

28851 | Acelepryn (aka DPX Red Headed Flea | Joe Pye Weed Field Kunkel DE 2008 | Foliar No significant control at 10 oz per

E2Y45) 1.67 Beetle (Systena (Eupatorium Container 100 gal; data not reliable due to hig

(Chlorantraniliprole)

frontalis)

maculatum)

Control mortality and unfavorable
environment.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

29134 | Acelepryn (aka DPX Redbay Ambrosia | Redbay (Persea Field In- Pena FL 2009 | Drench Trial not successfulno damage
E2Y45) 1.67 Beetle (Xyleborus | borbonia) Ground developed after infesting trees with
(Chlorantraniliprole) glabratus) beetles 3 different times.

29872 | Acelepryn (aka DPX Ambrosia Beetle, | Maple, Red (Acer Field Schultz VA 2008 | Trunk spray | Trial 1: Too few attacks for
E2Y45) 1.67 Granulate/Asian rubrum) Container biological significance. Several
(Chlorantraniliprole) (Xylosandrus additional experiments were

crassiusculus) conducted to refine methodologies
for future research.

29872 | Acelepryn (aka DPX Ambrosia Beetle, | Maple, Red (Acer | Field Schultz VA 2008 | Trunk spray | Trial 2: Too few attacks for
E2Y45) 1.67 Granulate/Asian rubrum) Container biological significance. Several
(Chlorantraniliprole) (Xylosandrus additional experiments were

crassiusculus) conducted to refine metdologies
for future research.

25481 | Acelepryn (aka DPX | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5Monticello - Results
E2Y45) 1.67 Granulate/Asian | (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Chlorantraniliprole) (Xylosandrus attacks per bolt.

crassiusculus)

25481 | Acelepryn (aka DPX Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Quincy Results
E2Y45) 1.67 Granulate/Asian (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Chlorantraniliprole) (Xylosandrus attacks per bolt.

crassiusculus)

25481 | Acelepryn (aka DPX | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2007 | Tree bolt No control at 32 oz per 100 gal.
E2Y45) 1.67 Granulate/Asian (Albizia julibrissin) | Container immersion
(Chlorantraniliprole) (Xylosandrus

crassiusculus)

30497 | Acelepryn (aka DPX Ambrosia Beetle, | Redbud, American;| Field Ludwig TX 2010 Untreated trees not attacked; no
E2Y45) 1.67 Granulate/Asian | Redbud, Easte Container conclusions can be made.
(Chlorantraniliprole) (Xylosandrus (Cercis canadensis]

crassiusculus)

26826 | Acelepryn (aka DPX Ambrosia Beetle, | Dogwood, Kousa | Field Reding OH 2007 | Trunk spray | No infestation; no phytotoxicity.
E2Y45) 1.67 Granulate/Asian (Cornws kousa) Container
(Chlorantraniliprole) (Xylosandrus

crassiusculus)

29493 | Acelepryn (aka DPX | Ambrosia Beetle, | Sweet Bay Field Schultz VA 2009 | Trunk spray | No control at 32 fl 0z per 100 gal.
E2Y45) 1.67 Granulate/Asian (Magnolia Container
(Chlorantraniliprole) (Xylosandrus virginiana)

crassiusculus)

31423 | Acelepryn (aka DPX Ambrosia Beetle | Sweet Bay Field Reding OH 2009 | Trunk spray | Did not reduce Xgermanus beetle
E2Y45) 1.67 (Xylosandrus (Magnolia Container attacks at 32 fl oz per 100 gal.
(Chlorantraniliprole) germanus) virginiana)

27925 Allectus SC (Bifenthrin| Ambrosia Beetle, | Maple, Red (Acer | Field Schultz VA 2008 | Trunk spray | Trial 1: Too few attacks fo
+ Imidacloprid) Granulate/Asian | rubrum) Container biological significance. Several
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
(Xylosandrus additional experiments were
crassiusculus) conducted to refine methodologies
for future research.
27925 Allectus SC (Bifenthrin| Ambrosia Beetle, | Maple, Red (Acer | Field Schultz VA 2008 | Trunk spray | Trial 2: Too few attacks for
+ Imidacloprid) Granulate/Asian rubrum) Container biological significance. Several
(Xylosandrus additional experiments were
crassiusculus) conducted to refine methodologies
for future research.
31711 | Aloft SC (Clothianadin | European EIm Fleg Elm (Ulmus sp.) Field In- Jones Wi 2012 | Foliar Mediocre but commercially
+ bifenthrin) Weevil (Orchestes | 'Patriot’ Ground acceptable feeding damage reduct
alni) with 15 fl oz per 100 gal applied
once.
27841 | Aloft SC (Clothianadin | Banded Ash Ash (Fraxinus sp.) | Field In- Nielsen OH 2008 | Sprench Low infestation. Excellent efficacy
+ bifenthrin) Clearwing Borer | F. pennsylvanica | Ground at 10 fl oz per 100 gal.
(Podaesia
aureocincta)
28156 | Aloft SC (Clothianadin | Japanese Beetle | Rose (Rosa sp.) Field Braman GA 2008 | Foliar Excellent control at 8 fl 0z oz per
+ bifenthrin) adults (Popillia ‘Blushing’ Container 100 gal.
japonica- adults)
31716 | Aloft SC (Clothianadin | Japanese Beetle | Elm (Ulmus sp.) Field In- Jones wi 2012 | Foliar Did not reduce feeding damage wit
+ bifenthrin) adults (Popillia 'Patriot’ Ground 15 fl oz per 100 gal applied once.
japonica- adults)
31588 | Aloft SC (Clothianadin | Red Headed Flea | Hydrangea Field Braman GA 2012 | Foliar Signfficantly reduced a high leaf
+ bifenthrin) Beetle (Systena (Hydrangea sp.) Container damage with 14.9 fl oz per 100 gal
frontalis) OWhite Di applied once; better than Tristar
applied once.
31580 Aloft SC (Clothianadin | Red Headed Flea | Virginia Sweetspire| Field Braman GA 2013 | Foliar Excellent reduction of low to
+ bifenthrin) Beetle (Systena (Itea virginica) Container moderate leaf damage with 15 fl 0z
frontalis) per 100 gal; better than Onyx.
31580 | Aloft SC (Clothianadin | Red Headed Flea | Virginia Sweetspire| Field Braman GA 2012 | Foliar Significantly reduced a low leaf
+ bifenthrin) Beetle (Systena (Itea virginica) Container damage with 14.9 fl oz per 100 gal
frontalis) O0Henryods applied once; better than Tristar
applied once.
27963 | Ammo EC Ambrosia Beetle, | Mimosa SilkTree Field Mizell FL 2005 | Tree bolt Experiment 1: About 50% reductior
(Cypermethrin) Granulate/Asian (Albizia julibrissin) | Container immersion in attacks per bolt treated with 66.3
(Xylosandrus g ai per 100 gal.
crassiusculus)
27963 | Ammo EC Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 4: Virtually no impact
(Cypermethrin) Granulate/Asian (Albizia julibrissin) | Container immersion on attacks per bolt treated with 144

(Xylosandrus

crassiuscluis)

g ai per 100 gal.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
33881 | Ancora (Isaria RedHeaded Flea | Panicle Hydrangea| Field Gilrein NY 2018 | Foliar No significant control with 1 Ib per
fumosorosea Apopka | Beetle (Systena (Hydrangea Container 100 gal applied once.
Strain 97 (ATCC frontalis) paniculata)
20874)) 6Bokrathi
(6Sweet S
26098 | Arena 50WDG Bronze Bird European White Field Nielsen OH 2006 | Drench Very low infestation.
(Clothianadin) Borer (Agrilus Birch (Betula Container
anxius) pendula) 'Youngi'
27965 | Asana XL Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 2: Approximately 50%
(Esfenvalerate) Granulate/Asian (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg
(Xylosandrus with 8 g ai per 100 gal.
crassiusculus)

27965| Asana XL Ambrosia Beetle, | MimosaSilk Tree Field Mizell FL 2005 | Tree bolt Experiment 3: Approximately 60 to

(Esfenvalerate) Granulate/Asian | (Albizia julibrissin) | Container immersion 80% reduction in attacks per bolt
(Xylosandrus treated with 76.5 and 153.5 g ai pe
crassiusculus) 100 gal.

27965| Asana XL Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 4: Virtually no impact

(Esfenvalerate) GranulatéAsian (Albizia julibrissin) | Container immersion on attacks per bolt treated with 95.
(Xylosandrus g ai per 100 gal.
crassiusculus)

29522 | Astro (Permethrin) Redbay Ambrosi | Redbay (Persea Field In- Pena FL 2009 | Foliar Trial not successfulno damage
Beetle (Xyleborus | borbonia) Ground developed after infesting trees with
glabratus) beetles 3 different times.

32656 | AzaGuard Sri Lankan Weevil | Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding

(Azadirachtin) (Myllocerus Chinese hibiscus | Container damage with 16 fl oz per 100 gal
undaus) (Hibiscus rosa applied 3 times weekly; comparabl
sinensis) 'Double to the standard Tristar.
Peach'
26181 | Azatin XL Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 1: Poor efficacy with a
(Azadirachtin) Granulate/Asian (Albizia julibrissin) | Container Immersion 2% rate.
(Xylosandrus
crassiusculus)
27617 | BAS 320i Black VineWeevil | Rhododendron Field Nielsen OH 2007 | Foliar Excellent efficacy at 16 oz per 100
(Metaflumizone) - adults (Rhododendron sp.| Container gal.
(Otiorhynchus
sulcatus adults)
26825 | BAS 320i Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2007 | Foliar No significant reduction of feeding
(Metaflumizone) adults (Popillia (Hibiscus syriacus) | Ground damage at 4.5 oz per 100 gal; no
japonica- adults) phytotoxicity and growth effect.
26945| BAS 320i Japanese Beetle | Rose (Rosa sp.) Field Braman GA 2008 | Foliar Excellent control at 16 oz per 100
(Metaflumizone) adults (Popillia ‘Blushing’ Container gal.

japonica- adults)
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

26945 | BAS 320i Japanese Beetle | Rose (Rosa sp.) Field Schultz VA 2007 | Foliar Excellent efficacy.
(Metaflumizone) adults (Popillia ‘Julia Child Butter | Container

japonica- adults) | Gold'

26945 | BAS 320i Japanese Beetle | Rose (Rosa sp.) R.| Field Davis Mi 2009 | Foliar Significantly reduced number of
(Metaflumizone) adults (Popillia x odorata 'Tiffany | Container adults and feeding damagel#fl

japonica- adults) 0z per 100 gal; inferior to Flagship.

26945 | BAS 320i Japanese Beetle | Rose (Rosa sp.) Field Alm RI 2008 | Foliar Poor control at 16 fl oz per 100 gal
(Metaflumizone) adults (Popillia 'Sunsprite' Container inferior to standard.

japonica- adults)

26402 | BAS 320i Viburnum Leaf Arrowwood Field Costa VT 2007 | Foliar Some reduction in defoliation

(Metaflumizone) Beetle (Pyrrhalta | (Viburnum sp.) Container severity and extent using 16 oz pe
viburni) 100 gal, equivalent level to
permiethrin.

29865 | BAS 320i Viburnum Leaf Arrowwood Field In- Weston NY 2007 | Foliar Effective control at 16 oz per 100
(Metaflumizone) Beetle (Pyrrhalta | (Viburnum sp.) Ground gal; equal to imidacloprid.

viburni)

28850 | BAS 320i Red Headed Flea | Joe Pye Weed Field Kunkel DE 2008 | Foliar No significant control at 16 oz per

(Metaflumizone) Beetle (Systena (Eupatorium Container 100 gal; data not reliable due to hig
frontalis) maculatum) mortality in the untreated and
unfavorable environment.

26849 | BAS 320i Ambrosia Bee#t, Mimosa Silk Tree | Field Mizell FL 2007 | Tree bolt No significant control at 16 oz per
(Metaflumizone) Granulate/Asian (Albizia julibrissin) | Container immersion 100 gal.

(Xylosandrus
crassiusculus)

32657 | beetleGONE! tic Sri Lankan Weevil| Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding
(Bacillus thuringiensis | (Myllocerus Chinese hibiscus | Container damage with 16 Ib per 100 gal +
subsp. galleriae Strain | undatus) (Hibiscus rosa NuFilm applied 3 times weekly;
SDS-502) sinensis) 'Double comparable to the standard Tristar.

Peach'

33842 | beetleGONE! tlc Red Headed Flea | Forsythia Field Kunkel DE 2017 | Foliar Significantly reduced feeding
(Bacillus thuringiensis | Beetle (Systena (Forsythia sp.) Container damag@ with 16 oz applied 3 times
subsp. galleriae Strain | frontalis) weekly; inferior to UpStar Gold.
SDS502)

32638 | beetleGONE! tlc Red Headed Flea | Panicle Hydrangea| Field Chong SC 2017 | Foliar Did not significantly reduce adults
(Bacillus thuringiensis | Beetle (Systena (Hydrangea Container nor consistently reduce defoliation
subsp. galleriae Strain | frontalis) paniculata) '‘Baby with 16 Ib per 100 gal + LI 700
SDS502) Lace' applied 3 times weekly.

32638 | beetleGONE! tlc Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2016 | Foliar Poor control with 16 Ib per 100 gal
(Bacillus thuringiensis | Beetle (Systea (Hydrangea Container NuFilm P.

subsp. galleriae Strain

SDS502)

frontalis)

paniculata) 'Pee
Gee'
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

32638 | beetleGONE! tlc Red Headed Flea | Panicle Hydrangea| Field Frank NC 2017 | Foliar Poor beetle toxicity and feeding
(Bacillus thuringiensis | Beetle Systena (Hydrangea Container damage reduction with 16 Ib per 10
subsp. galleriae Strain | frontalis) paniculata) Vanilla gal + Capsil in lab bioassays;
SDS502) StrawberryTM inferior to the standard Marathon.

33168 | beetleGONE! tic Red Headed Flea | Virginia Sweetspire| Field Cloyd KS 2016 | Foliar Mediocre efficacy with 2.2 Ib per
(Bacillus thuringiensis | Beetle (Systena (Itea virginica) Container 100 gal appkd Jul 1, 8, 15, 22, Aug
subsp. galleriae Strain | frontalis) ‘Little Henry' 12 and Sep 2.

SDS502)

27966 | Bifenthrin 8% ME Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 2: Approximately5%

(Bifenthrin) Granulate/Asian (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg
(Xylosandrus with 42.5 and 85 g ai per 100 gal.
crassiusculus)

27966 | Bifenthrin 8% ME Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 3: Almost complete
(Bifenthrin) Granulate/Asian | (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg

(Xylosandrus with 170 g ai per 100 gal.
crassiusculus)

32658 | BotaniGard ES Sri Lankan Weevil | Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding
(BioWorks) (Beauveria| (Myllocerus Chinese hibiscus | Container damage with 32 fl oz per 100 gal
bassiana Strain GHA) | undatus) (Hibiscus rosa applied once; inferior to the standa

sinensis) 'Double Tristar.
Peach'

32887 | BotaniGard ES Japanese Beetle | Crape Myrtle Field Addesso TN 2016 | Foliar Number of beetles and % leaf
(BioWorks) (Beauveria| adults (Popillia (Lagerstroemia Container damage too low for reliable
bassiana Strain GHA) | japonica- adults) | indica) 'Pink evaluations; no significant

Velour' differences between treatments.

33597 | BotaniGard ES Japanese Beetle | Rose (Rosa sp.) Greenhouse| Braman GA 2017 | Foliar Poor control with 32 fl oz per 100
(BioWorks) (Beauveria| adults (Popillia gal; inferior to the standard
bassiana Strain GHA) | japonica- adults) Marathon II.

32641 | BotaniGard ES Japanese Beetle | Rose (Rosa sp.) Field Addesso TN 2016 | Foliar Number of beetles and % leaf
(BioWorks) (Beauveria| adults (Popillia 'Louis Philippe' Container damage too low for reliable
bassiana Strain GHA) | japonica- adults) evaluations; significantly rected %

leaf damage with 32 fl oz per 100
gal applied once; inferior to Tristar.

32641 | BotaniGard ES Japanese Beetle | Rose (Rosa sp.) Field Addesso TN 2017 | Foliar Did not significantly reduce feeding
(BioWorks) (Beauveria| adults (Popillia ‘Louis Phillippe’ Container damage with 32 fl oz per 100 gal
bassiana Strain GHA) | japonica- adults) applied twice.

32641 | BotaniGard ES Japanese Beetle | Rose (Rosa sp.) Field Persad OH 2017 | Foliar 74% mortality of adults and
(BioWorks) (Beauveria| adults (Popillia 'Radrazz’' Contaner significant reduction of leaf damage

bassiana Strain GHA)

japonica- adults)

with 32 fl oz per 100 gal applied 3
times weekly; comparable to Talstg
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

33608 | BotaniGard MAXX Japanese Beetle | Crape Myrtle Field Addesso TN 2018 | Foliar Poor efficacy with 11 and 22 fl oz
(Pyrethrins + Beauverid adults(Popillia (Lagerstroemia Container per 100 gal applied twice; much
bassiana Strain GHA) | japonica- adults) | indica) 'Hopi' and inferior to the standard Tristar.

'Pink Velour'

33640 | BotaniGard MAXX Ambrosia Beetle, | Redbud, American;| Field In Chong NC 2018 | Trunk Harmony: Data collected were
(Pyrethrins + Beauverig Granulate/Asian Redbud, Eastern Ground insufficient to m&e conclusions on
bassiana Strain GHA) | (Xylosandrus (Cercis canadensis) efficacy of treatments; no

crassiusculus) 'Forest Pansy' phytotoxicity.

33640 | BotaniGard MAXX Ambrosia Beetle, | Redbud, American;| Field In- Chong NC 2018 | Trunk Pikeville: Data collected were
(Pyrethrins + Beauverig Granulate/Asian Redbud, Eastern Ground insufficient to make conclusions on
bassiana Strain GHA) | (Xylosandrus (Cercis canadensis] efficacy of treatments; no

crassiusculus) 'Forest Pansy phytotoxicity.

25908 | Celero 16WSG Flatheaded Apple | Maple, Red (Acer | Field In- Potter KY 2006 | Drench Very little insect pressure so no
(Clothianidin) Tree Borer rubrum) 'October Ground conclusions can be drawn.

(Chrysobothris Glory'
femorata)

25511 | Celero 16 WSG Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Drench Population declined but numbers tg
(Clothianidin) garden (Epitrix) Sundrops Container low for statistical analysis

(Epitrix sp.) (Oenothera sp.) O.
speciosa var
berlandiere

27618 | Celero 16 WSG Black Vine Weevil | Hybrid Yew (Taxus| Field Nielsen OH 2007 | Foliar Poor efficacy at 4 oz per 100 gal.

(Clothianidin) - adults X media) Container
(Otiorhynchus
sulcatus adults)

26756 | Celero 16WSG Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2007 | Foliar No significant reduction of feedin
(Clothianidin) adults (Popillia (Hibiscus syriacus) | Ground damage at 4 oz per 100 gal; no

japonica- adults) phytotoxicity and growth effect.

26756 | Celero 16WSG Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2006 | Drench No significantreduction of feeding
(Clothianidin) adults (Popillia (Hibiscus syriacus) | Ground damage; no phytotoxicity and

japonica-adults) | 6 Not woodo growth effect.

26756 | Celero 16WSG Japanese Beetle | RoseOf-Sharon Field In- Reding OH 2006 | Foliar No difference arang treatment or
(Clothianidin) adults (Popillia (Hibiscus syriacus) | Ground untreated plants in this study; no

japonica-adults) | 6 Not woodo phytotoxicity and no impacts on
growth.

25520 | Celero 16WSG Japanese Beetle | Cherry, Sargent Field Alm RI 2006 | Foliar Excdlent control up to 10 DAT.
(Clothianidin) adults (Popillia (Prunus sargentii) | Container

japonica- adults)

26946 | Celero 16WSG Japanese Beetle | Rose (Rosa sp.) Field Schultz VA 2007 | Foliar Excellent efficacy.

(Clothianidin) adults (Popillia ‘Julia Child Butter | Container

japonica- adults)

Gold'
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
27787 | Celero 16WSG Japmnese Beetle Blackberry (Rubus | Field Alm RI 2007 | Foliar Infestations too low to determine
(Clothianidin) adults (Popillia sp.) R. idaeus Container efficacy.
japonica- adults)
26487 | Celero 16WSG Japanese Beetle | Willow (Salix sp.) | Field Braman GA 2006 | Foliar Poor efficacy.
(Clothianidin) adults (Popillia S. gracilistyla Container
japonica- adults) | 'Melanostachys'
26487 | Celero 16WSG Japanese Beetle | Willow (Salix sp.) | Field Braman GA 2007 | Foliar Fair efficacy at 4 oz per 100 gal.
(Clothianidin) adults (Popillia S. hakuro nishiki Container
japonica- adults)
25515| Celero 16WSG Japanese Beetle | Linden, Shamrock | Field Alm RI 2006 | Foliar Good control up to 19 DAT using 6
(Clothianidin) adults (Popillia (Tilia cordata) Container oz per 100 gl.
japonica- adults) | 'Bailyei’
27782 | Celero 16 WSG Japanese Beetle | Grape (Non Field Alm RI 2007 | Foliar Infestations too low to determine
(Clothianidin) adults (Popillia Bearing) (Vitis sp.) | Container efficacy.
japonica- adults) | 'Seyval Blanc'
25733 | Celero 16WSG Viburnum Leaf Arrowwood Field Costa VT 2007 | Foliar Some reduction in defoliation
(Clothianidin) Beetle (Pyrrhalta | (Viburnum sp.) Container severity and extent using 4 oz per
viburni) 100 gal, equivalent level to
permiethrin.
29866 | Celero 16WSG Viburnum Led Arrowwood Field In- Weston NY 2007 | Foliar Effective control at 4 oz per 100 ga|
(Clothianidin) Beetle (Pyrrhalta | (Viburnum sp.) Ground better than imidacloprid.
viburni)
25733 | Celero 16 WSG Viburnum Leaf Arrowwood Field Costa VT 2006 | Foliar Effective control; equal to standard
(Clothianidin) Beetle (Pyrrhalta | (Viburnum sp) V. Container permethrin.
viburni) dentatum
25479 | Celero 16 WSG Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 4: Some impact on
(Clothianidin) Granulate/Asian | (Albizia julibrissin) | Container immersion attacks per bolt treated with 144.9
(Xylosandrus ai per 100 gal.
crassiusculus)
25479 | Celero 16 WSG Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Monticelle Results
(Clothianidin) Granulate/Asian (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Xylosandrus attacks per bolt.
crassiusculus)
25479 | Celero 16WSG Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Quincy Results
(Clothianidin) Granulate/Asian | (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Xylosandrus attacks per bolt.
crassiusculus)
25479 Celero 16WSG Ambrosia Beetle, | Mimosa SilkTree Field Mizell FL 2006 | Tree bolt Experiment 1: Mediocre efficacy
(Clothianidin) Granulate/Asian | (Albizia julibrissin) | Container immersion (about 50% reduction in attacks pe

(Xylosandrus
crassiusculus)

bolt) with 8 oz per 100 gal.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

26828 | Celero 16WSG Ambrosia Beetle, | Dogwood, Kousa | Field Reding OH 2007 | Trunk spray | No infestation; no phytotoxicity.

(Clothianidin) Granulate/Asian (Cornus kousa) Container
(Xylosandrs
crassiusculus)

32655 | Cyclaniliprole (IKI- Sri Lankan Weevil| Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding
3106) 50SL (Myllocerus Chinese hibiscus | Container damage with 22 and 27 fl oz per 10
(Cyclaniliprole) undatus) (Hibiscus rosa gal applied once; comparable to th

sinensis) 'Double standard Tristar.
Peach'

32888 | Cyclaniliprole (IKI- Japaese Beetle Crape Myrtle Field Addesso TN 2018 | Foliar Great efficacy with 22 and 27 fl oz
3106) 50SL adults (Popillia (Lagerstroemia Container per 100 gal applied once; slightly
(Cyclaniliprole) japonica- adults) | indica) 'Hopi' and inferior to the standard Tristar.

'Pink Velour'

32888 | Cyclaniliprole (IKI- Japanese Beetle | Crape Myrtle Field Addesso TN 2016 | Foliar Number of beetles and % leaf
3106) 50SL adults (Popillia (Lagerstroemia Container damage too low for reliable
(Cyclaniliprole) japonica- adults) | indica) 'Pink evaluations; no significant

Velour' differences between treatments.

33598 | Cyclaniliprole (IKI- Japanese Beetle | Rose (Rosa sp.) Greenhouse| Braman GA 2017 | Foliar Excellent control with 22 and 27 fl
3106) 50SL adults (Popillia oz per 100 gal; comparable to the
(Cyclaniliprole) japonica- adults) standard Marathon |.

32642 | Cyclaniliprole (IKI- Japanese Beetle | Rose (Rosa sp.) Field Addesso TN 2016 | Foliar Number of beetles arib leaf
3106) 50SL adults (Popillia ‘Louis Philippe' Container damage too low for reliable
(Cyclaniliprole) japonica- adults) evaluations; significantly reduced 9

leaf damage with 22 and 27 fl oz pe
100 gal applied twice biweekly;
comparable to Tristar.

32642 | Cyclaniliprole (IKI- Japanese Beetle | Rose (Rosa sp.) Field Addesso TN 2017 | Foliar Excellent reduction of feeding
3106) 50SL adults (Popillia ‘Louis Phillippe' Container damage with 22 and 27 fl oz per 10
(Cyclaniliprole) japonica- adults) gal applied once; comparable to th

standard Tristar.

32642 | Cyclaniliprole (IKI- Japanese Beetle | Rose (Rosa sp.) Field Persad OH 2017 | Foliar 100% mortality of adults and
3106) 50SL adults (Popillia 'Radrazz’' Container significant reduction of leaf damage
(Cyclariliprole) japonica- adults) with 22 and 27 fl oz per 100 gal

applied twice biweekly; compable
to Talstar.

33839 | Cyclaniliprole (IKI- Red Headed Flea | Forsythia Field Kunkel DE 2017 | Foliar Did not significantly reduce feeding
3106) 50SL Beetle (Systena (Forsythia sp.) Container damage with 22 fl oz per 100 gal
(Cyclaniliprole) frontalis) applied twice biweekly.

33160| Cyclaniliprole (IKI- Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2018 | Foliar Excellent control with 22 oz per
3106) 50SL Beetle (Systena (Hydrangea Container 100 gal applied twice biweekly;
(Cyclaniliprole) frontalis) paniculata) comparable to the standard Tristar
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
‘Bokrathirteen’
('Sweet Summer’)
33160| Cyclaniliprole (IKI- Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2016 | Foliar Excellent control with 22 and 27 fl
3106) 50SL Beetle (Systena (Hydrangea Container oz per 100 gal; comparable to the
(Cyclaniliprole) frontalis) paniculata) 'Pee standard Scimitar.
Gee'
33160| Cyclaniliprole (IKI- Red Headed Flea | Panicle Hydrangea| Field Frank NC 2017 | Foliar Poor beetle toxicity and mediocre
3106) 50SL Beetle (Systena (Hydrangea Container feeding damage reduction with 22 {
(Cyclaniliprole) frontalis) paniculata) Vanilla oz per 100 gal in lab bioassays;
StrawberrffM inferior to the standard Marathon.
32637 | Cyclaniliprole (IKI- Red Headed Flea | TBD (TBD) '‘Baby | Field Chong SC 2017 | Foliar Did not significantly reduce adults
3106) 50SL Beetle(Systena Lace' Container nor consistently reduce defoliation
(Cyclaniliprole) frontalis) with 22 fl oz per 100 gal applied
twice biweekly.
26180 | DEET (DEET) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree Bolt Experiment 1: Excellent control at
Granulate/Asian (Albizia julibrissin) | Container Immersion 40% and 90%.
(Xylosandrus
crassiusculus)
26180 | DEET (DEET) Ambrosia Beetle, | Mimosa SilkTree Field Mizell FL 2006 | Tree bolt Experiment 2: Monticelle some
Granulate/Asian | (Albizia julibrissin) | Container immersion reduction in attacks on bolts with
(Xylosandrus 40%, but not statistically significant
crassiusculus)
26180 | DEET (DEET) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Quincy no
Granulate/Asian (Albizia julibrissin) | Container immersion statistically significant differences
(Xylosandrus among treatments.
crassusculus)
25477 | Discus (Imidacloprid + | Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Drench Inconclusive; population too low.
cyfluthrin) garden (Epitrix) Sundrops Container
(Epitrix sp.) (Oenothera sp.) O.
speciosa var.
berlandieri
29298 | Discus (Imidacloprid + | Peachtree Borer | Plum (Prunus sp. | Field In- Nielsen OH 2009 | Drench Excellent control at 44 ml per inch
cyfluthrin) (Synanthedon P. cistina Ground dbh.
exitiosa)
31893 | Discus (Imidacloprid + | Red Headed Flea | Virginia Sweetspire| Field Braman GA 2013 | Foliar Excellent reduction of low to
cyfluthrin) Beetle (Systena (Itea virginica) Container moderate leaf damage with 50 oz
frontalis) 100 gal; better than Onyx.
31893 | Discus (Imidacloprid + | Red Headed Flea | Virginia Sweetspire| Field Frank NC 2013 | Foliar Resuts inconclusive due to low
cyfluthrin) Beetle (Systena (Itea virginica) Container infestation; some plant damage

frontalis)

reduction with 50 fl oz per 100 gal.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
29523 | Discus (Imidacloprid + | Redbay Ambrosia | Redbay (Persea Field In- Pena FL 2009 | Drench Trial not siecessful no damage
cyfluthrin) Beetle (Xyleborus | borbonia) Ground developed after infesting trees with
glabratus) beetles 3 different times.
24764 | Discus (Imidacloprid + | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 4: Approximately 50%
cyfluthrin) Granulate/Asian (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg
(Xylosandrus with 144.9 g ai per 100 gal.
crassiusculus)
24764 | Discus (Imidacloprid + | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Monticelle Results
cyfluthrin) Granulate/Asian (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Xylosandrus attacks per bolt.
crassiusculus)
24764 | Discus (Imidacloprid + | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Quincy Results
cyfluthrin) Granulate/Asian (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Xylosandrus attacks per bolt.
crassiusculus)
24764 | Discus (Imidacloprid + | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 1: Approximate 70%
cyfluthrin) Granulate/Asian (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg
(Xylosandris with 100 oz per 100 gal.
crassiusculus)
24764 | Discus (Imidacloprid + | Ambrosia Bede, Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Monticelle no
cyfluthrin) Granulate/Asian | (Albizia julibrissin) | Container immersion statistical differences among
(Xylosandrus treatments.
crassiusculus)
24764 | Discus (Imidacloprid + | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Quincy no statistical
cyfluthrin) Granulate/Asian (Albizia julibrissin) | Container immersion differences among treatments.
(Xylosandrus
crassiusculus)
29293 | DPX-HGW86 Peahtree Borer Plum (Prunus sp.) | Field In- Nielsen OH 2009 | Drench Excellent control at 0.25 fl. oz./qua
(Cyantraniliprole) (Synanthedon P. cistina Ground water; gt per inch caliper.
exitiosa)
29135| DPX-HGW86 Redbay Ambrosia | Redbay (Persea Field In- Pena FL 2009 | Drench Trial not successful no damage
(Cyantraniliprole) Beetle (Xyleborus | borbonia) Ground developed after infesting trees with
glabratus) beetles 3 different times.
30498 | DPX-HGW86 Ambrosia Beetle, | Redbud, American;| Field Ludwig TX 2010 Untreated trees not attacked; no
(Cyantraniliprole) Granulate/Asian Redbud, Eastern Container conclusions can be made.
(Xylosandrus (Cercis canadensis)
crassiusculus)
29861 | DPX-HGW86 Ambrosia Beetle, | Sweet Bay Field Schultz VA 2009 | Trunk spray | No significant control at 32 fl oz pe
(Cyantraniliprole) Granulate/Asian (Magmolia Container 100 gal.
(Xylosandrus virginiana)

crassiusculus)
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
25480 | Dursban (Chlorpyrifos)| Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 1: Some reduction in
Granulate/Asian (Albizia julibrissin) | Container immersion attacks per bolt treated with 92 g ai
(Xylosandrus per 100 gal.
crassiusculus)
25480 | Dursban (Chlorpyrifos)| Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 1: Poor efficacy.
Granulate/Asian (Albizia julibrissin) | Container immersion
(Xylosandrus
crassiusculus)
31589 | Flagship 0.22G Red Headed Flea | Hydrangea Field Braman GA 2012 | Foliar Flagship 25WG used.ighificantly
(Thiamethoxam) Beetle (Systena (Hydrangea sp.) Container reduced a high leaf damage with 8
frontalis) O6White Di oz per 100 gal applied once;
comparable to Tristar applied once
26099 | Flagship 25WG Bronze Birch European White Field Nielsen OH 2006 | Trunk/ground| Data inconclusive.
(Thiamethoxam) Borer (Agrilus Birch (Betula Container spray
anxius) pendula) ‘Crimson
Frost'
25791 | Flagship 25WG Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Drench Inconclusive population too low.
(Thiamethoxam) garden (Epitrix) Sundrops Container
(Epitrix sp.) (Oenothera sp.) O.
speciosa var.
berlandieri
31672 | Flagship 25WG Japanese Beetle | Rose (Rosa sp.) R.| Field Davis MI 2009 | Surface of Significantly reduced number of
(Thiamethoxam) adults (Popillia x odorata 'Tiffany | Container potting media| adults and feedindamage at 2.2 g
japonica- adults) per gal media.
26491 | Flagship 25WG Japanese Beetle | Willow (Salix sp.) | Field Braman GA 2006 | Foliar Fair efficacy.
(Thiamethoxam) adults (Popillia S. gracilistyla Container
japonica- adults) | 'Melanostachys'
29294 | Flagship 25WG Peachtree Borer | Plum (Prunus sp.) | Field In- Nielsen OH 2009 | Top Dress Inadequate control at 0.09 g per
(Thiamethaxam) (Synanthedon P. cistina Ground linear ft.
exitiosa)
28852 | Flagship 25WG Red Headed Flea | Joe Pye Weed Field Kunkel DE 2008 | Foliar No significant control at 8 oz per
(Thiamethoxam) Beetle (Systena (Eupaorium Container 100 gal; data not reliable due to hig
frontalis) maculatum) Control mortality and unfavorable
environment.
31581 | Flagship 25WG Red Headed Flea | Virginia Sweetspire| Field Braman GA 2012
(Thiamethoxam) Beetle (Systena (Itea virginica) Container
frontalis)
31581 | Flagship 25WG Red Headed Flea | Virginia Sweetspire| Field Braman GA 2012 | Foliar Significantlyreduced a low leaf
(Thiamethoxam) Beetle (Systena (Itea virginica) Container damage with 8 oz per 100 gal

frontalis)

60Henryods

applied once; better than Tristar
applied once.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

29136 | Flagship 25WG Redbay Ambrosia | Redbay (Persea Field In- Pena FL 2009 | Directed Trial not sucessful- no damage
(Thiamethoxam) Beetle (Xyleborus | borbonia) Ground developed after infesting trees with

glabratus) beetles 3 different times.

29873 | Flagship 25WG Ambrosia Beetle, | Maple, Red (Acer | Field Schultz VA 2008 | Trunk spray | Trial 2: Too few attacks for
(Thiamethoxam) Granulate/Asian rubrum) Container biological significance. Several

(Xylosandrus additional experiments were
crassiusculus) conducted to refine methodologies
for future research.

30499 | Flagship 25WG Ambrosia Beetle, | Redbud, American;| Field Ludwig TX 2010 | Drench Untreated trees not attacked; no
(Thiamethoxam) Granulate/Asian Redbud, Eastern Container conclusions can be made.

(Xylosandrus (Cercis canadensis]
crassiusculus)

29495 | Flagship 25WG Ambrosia Beetle, | Sweet Bay Field Schultz VA 2009 | Drench No significant control at 8 oz per
(Thiamethoxam) Granulate/Asian | (Magnolia Container 100 gal.

(Xylosandrus virginiana)
crassiusculus)
31424 | Flagship 25WG Ambrosia Beetle | Sweet Bay Field Reding OH 2009 | Drench Signifcantly reduced Xgermanus
(Thiamethoxam) (Xylosandrus (Magnolia Container beetle attacks for less than 5 days
germanus) virginiana) 8 o0z per 100 gal; comparable to
Onyx. Beyond 5 days, all treatment
were attacked, possibly due to high
rate of ethanol injection.

31708 | Grandevo (MBI 203 European Elm Flea) Elm (Ulmus sp.) Field In- Jones Wi 2012 | Foliar Poor but commercially acceptable
DF) (Chromobacterium| Weevil (Orchestes| 'Patriot' Ground feeding damage reduction with 1 al
subtsugae NRRL B alni) 2 Ib per 100 gal applied once.
30655)

31713 | Grandevo (MBI 203 Japanese Beetle | EIm (Ulmus sp.) Field In- Jones wi 2012 | Foliar Did not reduce feeding damage wit
DF) (Chromobacterium| adults (Popillia 'Patriot' Ground 1 and 2 Ib per 100 gal applied 4
subtsuga&\RRL B- japonica- adults) times.

30655)

31585| Grandevo (MBI 203 Red Headed Flea | Hydrangea Field Braman GA 2012 | Foliar Significantly reduced a high leaf
DF) (Chromobacterium| Beetle (Systena (Hydrangea sp.) Container damage with 1 and 2 Ib per 100 ga|
subsugae NRRL B frontalis) OWhite Di applied twice; comparable to Trista
30655) applied once.

32558 | Grandevo (MBI 203 Red Headed Flea | Witch's Moneybags| Field Kunkel DE 2013 | Foliar Significantly reduced feeding
DF) (Chromobacterium| Beetle (Systena (Hylotelephium Container damage wh 1 and 2 Ib per 100 gal
subtsugae NRRL B frontalis) telephium) 'Autumn applied twice; inferior to the
30655) Joy' standard Scimitar.

31577 | Grandevo (MBI 203 Red Headed Flea | Virginia Sweetspire| Field Braman GA 2013 | Foliar Poor reduction of low to moderate
DF) (Chromobacterium| Beetle (Systena (Itea virginica) Container leaf damage with 2 Ib per 100 gal.

subtsugae NRRL B
30655)

frontalis)

GTT



PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

31577 | Grandevo (MBI 203 Red Headed Flea | Virginia Sweetspire| Field Frank NC 2013 | Foliar Results inconclusive due to low
DF) (Chromobacterium| Beetle (Systena (Itea virginica) Container infestation.
subtsugae NRRL B frontalis)

30655)

31577 | Grandevo (MBI 203 Red Headed Flea | Virginia Sweetspire| Field Braman GA 2012 | Foliar Significantly reduced a low leaf
DF) (Chromobacterium| Beetle (Systena (Itea virginica) Container damage with 1 and 2 Ib per 100 ga
subtsugae NRRL B frontalis) 6Henryods applied twice; comparable to Trista
30655) applied once.

31577 | Grandevo (MBI 203 Red Headed Flea | Virginia Sweetspire| Field Kunkel DE 2013 | Foliar Reduced feeding damage, though
DF) (Chromobacterium| Beetle (Systena (Itea virginica) Container not significantly, with 1 and 2 Ib pe
subtsugae NRRL B frontalis) ‘Little Henry' 100 gal applied twice; inferior to thg
30655) standard Scimitar.

32552 | Grandevo (MBI 203 Red Headed Flea | Woodland Sage Field Kunkel DE 2013 | Foliar Did not significantly reduce feeding
DF) (Chromobacterium| Beetle (Systena (Salvia nemorosa) | Container damage with 1 and 2 Ib per 100 ga
subtsugae NRRB- frontalis) ‘Blue Hill' applied twice; inferior to the
30655) standard Scimitar

31707 | HachiHachi EC European Elm Fleg Elm (Ulmus sp.) Field In- Jones Wi 2012 | Foliar Poor but commercially acceptable
(Tolfenpyrad) Weevil (Orchestes| 'Patriot' Ground feeding damage reduction with 21

alni) and 32 fl oz per 100 gal applied
once.

27621 | HachiHachi EC Black Vine Weevil | Hybrid Yew (Taxus| Field Nielsen OH 2007 | Foliar No efficacy at 21 fl oz per 100 gal.
(Tolfenpyrad) - adults X media) Container

(Otiorhynchus
sulcatus adults)

27840| HachiHachi EC Banded Ash Ash (Fraxinus sp.) | Field In- Nielsen OH 2008 | Trunk spray | Low infestation. Excellent efficacy
(Tolfenpyrad) Clearwing Borer F. pennsylvanica Ground at 24 fl oz per 100 gal.

(Podosesia
aureocincta)

26951 | HachiHachi EC Japanese Beetle | Rose (Rosa sp.) Field Braman GA 2008 | Foliar Virtually no control at 21 fl oz per
(Tolfenpyrad) adults (Popillia '‘Blushing’ Container 100 gal.

japonica- adults)

26951 | HachiHachi EC Japanese Beetle | Rose (Rosa sp.) Field Schultz VA 2007 | Foliar Good efficacy; some foliar feeding
(Tolfenpyrad) adults (Popillia ‘Julia Child Butter | Container damage.

japonica- adults) | Gold'

26951 | HachiHachi EC Japanese Beetle | Rose (Rosa sp.) R.| Field Davis Mi 2009 | Foliar Poor efficacy at 21 floper 100 gal
(Tolfenpyrad) adults (Popillia x odorata 'Tiffany | Container + NIS.

japonica- adults)

31712 | HachiHachi EC Japanese Beetle | EIm (Ulmus sp.) Field In- Jones Wi 2012 | Foliar Did not reduce feeding damage wit]
(Tolfenpyrad) adults (Popillia 'Patriot’ Ground 21 and 32 fl oz per 100 gal applied

japonica- adults)

once.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
26404 | HachiHachi EC Viburnum Leaf Arrowwood Field Costa VT 2007 | Foliar Some reduction in defoliation
(Tolfenpyrad) Beetle (Pyrrhalta | (Viburnum sp.) Container severity and extent using 21 fl (?) 0
viburni) per 100 gal, equivalent level to
permethrin.
29869 | HachiHachi EC Viburnum Leaf Arrowwood Field In- Weston NY 2007 | Foliar Effective control at 21 oz per 100
(Tolfenpyrad) Beetle (Pyrrhalta | (Viburnum sp.) Ground gal; equal to imidacloprid.
viburni)
29296 | HachiHachi EC Peachtree Borer | Plum (Prunus sp.) | Field In- Nielsen OH 2009 | Foliar Poor control at 21 fl oz per 100 gal
(Tolfenpyrad) (Synanhedon P. cistina Ground
exitiosa)
28853 | HachiHachi EC Red Headed Flea | Joe Pye Weed Field Kunkel DE 2008 | Foliar No significant control at 21 oz per
(Tolfenpyrad) Beetle (Systena (Eupatorium Container 100 gal; data not reliable due to hig
frontalis) maculatum) Control mortality and unfavorable
environment.
31584 | HachiHachi EC Red Headed Flea | Hydrangea Field Braman GA 2012 | Foliar Significantly reduced a high leaf
(Tolfenpyrad) Beetle (Systena (Hydrangea sp.) Container damage with 21 and 32 fl oz per 10
frontalis) 6 Wh i aneondd i gal applied once; better than Trista,
applied once.
31576 | HachiHachi EC Red Headed Flea | Virginia Sweetspire| Field Braman GA 2013 | Foliar Poor reduction of low to moderate
(Tolfenpyrad) Beetle (Systena (Itea virginica) Container leaf damage with 32 fl oz per 100
frontalis) gal.
31576 | HachiHachi EC Red Headed Flea | Virginia Sweetspire| Field Frank NC 2013 | Foliar Results inconclusive due to low
(Tolfenpyrad) Beetle (Systena (Itea virginica) Container infestation.
frontalis)
31576 | HachiHachi EC Red Headed Flea | Virginia Sweetspire| Field Braman GA 2012 | Foliar Significantly reduced a low leaf
(Tolfenpyrad) Beetle (Systena (Itea virginica) Container damage with 21 and 32 fl oz per 10
frontalis) 6Henryos gal applied once; inferior to Tristar
applied once.
29139 | HachiHachi EC Redbay Ambrosia | Redbay (Persea Field In- Pena FL 2009 | Foliar Trial not successfulno damage
(Tolfenpyrad) Beetle (Xyleborus | borbonia) Ground developed after infesting trees with
glabratus) beetles 3 different times.
30500 | HachiHachi EC Ambrosia Beetle, | Redbud, American;| Field Ludwig TX 2010 | Foliar Untreated trees not attacked; no
(Tolfenpyrad) Granulate/Asian Redbud, Eastern Container conclusions can be made.
(Xylosandrus (Cercis canadensis]
crassiusculus)
29496 | HachiHachi EC Ambrosia Beetle, | Sweet Bay Field Schultz VA 2009 | Trunk spray | No control at 21 fl oz per 100 gal.
(Tolfenpyrad) Granulate/Asian (Magnolia Container
(Xylosandrus virginiana)
crassiusculus)
31425 | HachiHachi EC Ambrosia Beetle | Sweet Bay Field Reding OH 2009 | Trunk spray | Signifcantly reduced X. germanus
(Tolfenpyrad) (Xylosandrus (Magnolia Container beetle attacks for < &ays at 21 fl oz
germanus) virginiana) per 100 gal; comparable to Onyx.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
32654 | HachiHachi SC Sri Lankan Weevil | Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reducedeaf feeding
(Tolfenpyrad) (Myllocerus Chinese hibiscus | Container damage with 21 and 27 fl oz per 10
undatus) (Hibiscus rosa gal applied once; comparable to th
sinensis) 'Double standard Tristar.
Peach'
33838 | HachiHachi SC Red Headed Flea | Forsythia Field Kunkel DE 2017 | Foliar Did not reduce feeding damage wit
(Tolfenpyrad) Beetle (Systena (Forsythia sp.) Container 27 fl oz per 100 gal applied once.
frontalis)
32636 | HachiHachi SC Red Headed Flea | Panicle Hydrangea| Field Chong SC 2017 | Foliar Did not significantly redoe adults
(Tolfenpyrad) Beetle (Systena (Hydrangea Container nor consistently reduce defoliation
frontalis) paniculata) '‘Baby with 27 fl oz per 100 gal applied
Lace' once.
32636 | HachiHachi SC Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2018 | Foliar Great control with 27 fl oz per 100
(Tolfenpyrad) Beetle (Systena (Hydrangea Container gal applied once; almost comparab
frontalis) paniculata) to the standard Tristar.
‘Bokrathirteen’
('Sweet Summer’)
32636 | HachiHachi SC Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2016 | Foliar Excellent control with 21 and 27 fl
(Tolfenpyrad) Beetle (Systena (Hydrangea Container 0z per 100 gal; comparable to the
frontalis) paniculata) 'Pee standard Scimitar.
Gee'
32636 | HachiHachi SC Red Headed Flea | Panicle Hydrangea| Field Frank NC 2017 | Foliar Poor beetle toxicity and feeding
(Tolfenpyrad) Beetle (Systena (Hydrangea Container damage reduction with 27 fl oz per
frontalis) paniculata) Vanilla 100 gal in lab bioassays; inferior to
StrawberyTM the standard Marathon.
32560 | HachiHachi SC Red Headed Flea | Witch's Moneybags| Field Kunkel DE 2013 | Foliar Did not significantly reduce feeding
(Tolfenpyrad) Beetle (Systena (Hylotelephium Container damage with 21 and 32 fl oz per 10
frontalis) telephium) 'Autumn gal + Capsil applied once; inferior t
Joy' the standard Scimitar applied twice
32548 | HachiHach SC Red Headed Flea | Virginia Sweetspire| Field Cloyd KS 2016 | Foliar Mediocre efficacy with 21 fl oz per
(Tolfenpyrad) Beetle (Systena (Itea virginica) Container 100 gal applied Jul 1, 8, 15, 22, Au
frontalis) ‘Little Henry' 12 and Sep 2.
32548 | HachiHach SC Red Headed Flea | Virginia Sweetspire| Field Kunkel DE 2013 | Foliar Did not significantly reduce feeding
(Tolfenpyrad) Beetle (Systena (Itea virginica) Container damage with 21 and 32 fl oz per 10
frontalis) ‘Little Henry' gal + Capsil applied once; infer to
the standard Scimitar applied twice
32554 | HachiHachi SC Red Headed Flea | Woodland Sage Field Kunkel DE 2013 | Foliar Did not significantly reduce feeding
(Tolfenpyrad) Beetle (Systena (Salvia nemorosa) | Container damage with 2 and 32 fl oz per 100
frontalis) ‘Blue Hill' gal + Capsil applied once; inferior t
the standard Scimitar applied twice
29904 | Kontos (BY1 8330 Ambrosia Beetle, | Redbud, American;| Field Chong SC 2010 | Trunk spray | No significant control at 3.4 fl 0z pe
240SC) (Spirotetramat) Granulate/Asian Redbud, Eastern Container 100 gal.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
(Xylosandrus (Cercis canadesis)
crassiusculus) 'Forest Pansy'

27967 | Lorsban 4E Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 3: Approximately 80%

(Chlorpryifos) Granulate/Asian (Albizia julibrissin) | Contaner immersion reduction in attacks per bolt treateg
(Xylosandrus with 767.5 g ai per 100 gal.
crassiusculus)

27967 | Lorsban 4E Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 4: Approximately 50%
(Chlorpryifos) Granulate/Asian (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg

(Xylosandrus with 144.9 g ai per 100 gal.
crassiusculus)

32659 | Lynx EC 5.0 Sri Lankan Weevil | Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding
(Pyrethrins) (Myllocerus Chinese hibiscus Container damage with 16 oz per 100 gal

undatus) (Hibiscus rosa applied twice weekly; comparable t
sinensis) 'Double the standard Tristar.
Peach'

32555 | Mainspring GNL Red Headed Flea | Witch's Moneybags| Field Kunkel DE 2013 | Foliar Significantly reduced feeding
200SC Beetle (Systena (Hylotelephium Container damage with 8 and 16 fl oz per 100
(Cyantranilipole) frontalis) telephium) 'Autumn gal applied twice; inferior to the

Joy' standard Sciiitar.

31892 | Mainspring GNL Red Headed Flea | Virginia Sweetspire| Field Braman GA 2013 | Foliar Poor reduction of low to moderate
200SC Beetle (Systena (Itea virginica) Container leaf damage with 16 oz per 100 ga
(Cyantraniliprole) frontalis)

31892 | Mainsping GNL Red Headed Flea | Virginia Sweetspire| Field Frank NC 2013 | Foliar Results inconclusive due to low
200SsC Beetle (Systena (Itea virginica) Container infestation; some plant damage
(Cyantraniliprole) frontalis) reduction with 8 and 16 fl oz per 1Q

gal.

31892 | Mainspring GNL Red Headed Flea | Virginia Sweetspire| Field Kunkel DE 2013 | Foliar Reduced feeding damage, though
200SsC Beetle (Systena (Itea virginica) Container not significantly, with 16 fl oz per
(Cyantraniliprole) frontalis) 'Little Henry' 100 galapplied twice; inferior to the

standard Scimitar.

32549 | Mainspring GNL Red Headed Flea | Woodland Sage Field Kunkel DE 2013 | Foliar Did not significantly reduce feéaty
200SsC Beetle (Systena (Salvia nemorosa) | Container damage with 8 and 16 fl oz per 100
(Cyantraniliprole) frontalis) ‘Blue Hill' gal applied twice; inferior to the

standard Scimitar.

31591 | Marathon 1% granular | Red Headed Flea | Hydrangea Field Braman GA 2012 | Broadcast Significantly reduced a high leaf
(Imidacloprid) Beetle (Systena (Hydrangea sp.) Container damage with 7 g per pot; better tha

frontalis) OWhite Di Tristar applied once.

31583 | Marathon 1% granular | Red Headed Flea | Virginia Sweetspire| Field Braman GA 2012 | Broadcast Significantly reduced a low leaf
(Imidacloprid) Beetle (Systena (Itea virginica) Container damage with 7 g per pot; better tha

frontalis)

O0Henryods

Tristar applied once.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

33596 | Marathon Il Japanese Beetle | Rose (Rosa sp.) Greenhouse| Braman GA 2017 | Foliar Excellent control with 50 ml per 10(
(Imidacloprid) adults (Popillia gal.

japonica- adults)

33581 | Marathon I Red Headed Flea | Panicle Hydrangea| Field Frank NC 2017 | Foliar Good beetle toxicity and feeding
(Imidacloprid) Beetle (Systena (Hydrangea Container damageeduction with 1.7 fl oz per

frontalis) paniculata) Vanilla 100 gal in lab bioassays; best
StrawberryTM treatment.

32660 | MBI-203 WDG Sri Lankan Weevil | Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding
(Chromobacterium (Myllocerus Chinese hibiscus | Container damage with 3 Ib per 100 gal +
subtsugae) undatus) (Hibiscus rosa NuFilm applied 3 times weekly;

sinensis) 'Double better than the standard Tristar.
Peach'

27620| Met52 (Metarhizium Black Vine Weevil | Hybrid Yew (Taxus| Field Nielsen OH 2007 | Foliar No efficacy at 29 fl oz per 100 gal.

anisopliae strain F52) | - adults X media) Container
(Otiorhynchus
sulcatus adults)

26403 | Met52 (Metarhizium Viburnum Leaf Arrowwood Field Costa VT 2007 | Foliar No €ficacy at 29 oz per 100 gal.
anisopliae strain F52) | Beetle (Pyrrhalta | (Viburnum sp.) Container

viburni)

29867 | Met52 (Metarhizium Viburnum Leaf Arrowwood Field In- Weston NY 2007 | Foliar No efficacy at 29 oz per 100 gal
anisopliae strain F52) | Beetle (Pyrrhalta | (Viburnum sp.) Ground

viburni)

26850 | Met52 (Metarhizium Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2007 | Tree bolt No significant control at rates up to
anisopliae sain F52) Granulate/Asian (Albizia julibrissin) | Container immersion 3.9 X 10,000,000,000.

(Xylosandrus
crassiusculus)

26101 | NEI 25925 Bronze Birch European White Field Nielsen OH 2006 | Trunk spray | Data inconclusive.

(Acetamiprid) Borer (Agrilus Birch (Betula Container
anxius) pendula) ‘Crimson
Frost'
25912 | NEI 25925 Flatheaded Apple | Maple, Red (Acer | Field In- Potter KY 2006 | Trunk spray | Very little insect pressure so no
(Acetamiprid) Tree Borer rubrum) ‘October Ground conclusions can be drawn.

(Chrysobothris Glory'
femorata)

25910 | Onyx (Bifenthrin) Flatheaded Apple | Maple, Red (Acer | Field In Potter KY 2006 | Trunk spray | Very little insect pressure so no
Tree Borer rubrum) 'October | Ground conclusions can be drawn.
(Chrysobothris Glory'
femorata)

25831 | Onyx (Bifenthrin) Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Foliar Inconclusive; population too low.
garden (Epitrix) Sundrops Container
(Epitrix sp.) (Oenothera sp.) O.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
speciosa var.
berlandieri

29303 | Onyx (Bifenthrin) Banded Ash Ash (Fraxinus sp.) | Field In- Nielsen OH 2008 | Trunk spray | Low infestation. Fair efficacy at 12.
Clearwing Borer F. pennsylvanica | Ground fl oz per 100gal.

(Podosesia
aureocincta)

25524 | Onyx (Bifenthrin) Japanese Beetle | Cherry, Sargent Field Alm RI 2006 | Foliar Excellent control up to 31 DAT.
adults (Popillia (Prunus sargentii) | Container
japonica- adults)

25524 | Onyx (Bifenthrin) Japanese Beetle | Cherry, Sargent Field Alm RI 2007 | Foliar Excellent control of Japanese beet
adults (Popillia (Prunus sargentii) | Container adults at 0.2 Ib ai per 100 gal.
japonica- adults)

26949 | Onyx (Bifenthrin) Japanese Beetle | Rose (Rosa sp.) Field Braman GA 2008 | Foliar Excellent control at 12.8 fl oz per
adults (Popillia '‘Blushing’ Container 100 gal.
japonica- adults)

26949 | Onyx (Bifenthrin) Japanese Beetle | Rose (Rosa sp.) Field Schultz VA 2007 | Foliar Excellent eficacy.
adults (Popillia ‘Julia Child Butter | Container
japonica- adults) | Gold'

26949 | Onyx (Bifenthrin) Japanese Beetle | Rose (Rosa sp.) Field Alm RI 2008 | Foliar Standard treatment; effective contr
adults (Popillia 'Sunsprite' Container at 6.4 fl oz per 100 gal.
japonica- adults)

27791 | Onyx (Bifenthrin) Japanese Beetle | Blackberry (Rubus | Field Alm RI 2007 | Foliar Infestations too low to determine
adults (Popillia sp.) R. idaeus Container efficacy.
japonica- adults)

25519 | Onyx (Bifenthrin) Japanese Beetle | Linden, Shamrock | Field Alm RI 2006 | Foliar Good control up to 31 DAT using
adults (Popillia (Tilia cordata) Container 12.8 fl oz per 100 gal.
japonica- adults) | 'Bailyei’

27786 | Onyx (Bifenthrin) Japanese Beetle | Grape (Non Field Alm RI 2007 | Foliar Infestations too low to determine
adults (Popillia Bearing) (Vitis sp.) | Container efficacy.
japonica- adults) | 'Seyval Blanc'

29300 | Onyx (Bifenthrin) Peachtree Borer | Plum (Prunus sp.) | Field In- Nielsen OH 2009 | Foliar Excellent control at 3.2 pt per 100
(Synanthedon P. cistina Ground gal
exitiosa)

31587 | Onyx (Bifenthrin) RedHeaded Flea | Hydrangea Field Braman GA 2012 | Foliar Significantly reduced a high leaf
Beetle (Systena (Hydrangea sp.) Container damage with 12.8 fl oz per 100 gal
frontalis) OWhite Di applied once; comparable to Trista

applied once.

31579 | Onyx (Bifenthrin) Red Headed Flea | Virginia Sweetspire| Field Braman GA 2013 | Foliar Poor reduction of low to moderate
Beetle (Systena (Itea virginica) Container leaf damage with 12.8 fl oz per 10Q

frontalis)

gal.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

31579 | Onyx (Bifenthrin) Red Headed Flea | Virginia Sweetspire| Field Frank NC 2013 | Foliar Results inconclusive due to low
Beetle (Systea (Itea virginica) Container infestation; some plant damage
frontalis) reduction with 40 fl oz per 100 gal.

29524 | Onyx (Bifenthrin) Redbay Ambrosia | Redbay (Persea Field In- Pena FL 2009 | Foliar Trial not successfulno damage
Beetle (Xyleborus | borbonia) Ground developed after infesting trees with
glabrats) beetles 3 different times.

25220 | Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa 3k Tree Field Mizell FL 2005 | Tree bolt Experiment 1: About 50% reductior,
Granulate/Asian (Albizia julibrissin) | Container immersion in attacks per bolt treated with 212,
(Xylosandrus g ai per 100 gal.
crassiusculus)

25220| Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 2: Approximately 99%
Granulate/Asian (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg
(Xylosandrus with 212.3 g ai per 100 gal.
crassiusculs)

25220| Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 3: 100% reduction in
Granulate/Asian (Albizia julibrissin) | Container immersion attacks per bolt treated with 212.3
(Xylosandrus ai per 100 gal.
crassiusculus)

25220| Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 4: Approximately 70%
Granulate/Asin (Albizia julibrissin) | Container immersion reduction in attacks per bolt treateg
(Xylosandrus with 144.9 g ai per 100 gal.
crassiusculus)

25220| Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Monticelle Results
Granulate/Asian (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Xylosandrus attacks per bolt.
crassiusculus)

25220 | Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2005 | Tree bolt Experiment 5: Quincy Results
Granulate/Asian | (Albizia julibrissin) | Container immersion inconclusive due to low numbers of
(Xylosandrus attacks per bolt.
crassiusculus)

25220| Onyx (Bifenthin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 1: Effective control
Granulate/Asian (Albizia julibrissin) | Container immersion using 32 fl oz per 100 gal.
(Xylosandrus
crassiusculus)

25220 | Onyx (Bifenthrin) Ambrosia Beetle | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Monticelle no
Granulate/Asian (Albizia julibrissin) | Container immersion significant differences among
(Xylosandrus treatments.
crassiusculus)

25220| Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Quincy no
Granuate/Asian (Albizia julibrissin) | Container immersion significant differences among

(Xylosandrus
crassiusculus)

treatments.
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

25220| Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2007 | Tree bolt Test 1: significant control at 16 oz
Granulate/Asian (Albizia julibrissin) | Container immersion per 100 gal.

(Xylosandrus
crassiusculus)

25220 | Onyx (Bifenthrin) Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2007 | Tree bolt Test 2: no significant control at 32
Granulate/Asian (Albizia julibrissin) | Container immersion 0z per 100 gal.

(Xylosandrus
crassiusculus)

26137 | Onyx (Bifenthrin) Ambrosia Beetle, | Redbud, American;| Field In- Ludwig TX 2004 | Trunk spray | Inconclusive results due to
Granulate/Asian Redbud, Bstern Ground application timing.

(Xylosandrus (Cercis canadensis]
crassiusculus)

30504 | Onyx (Bifenthrin) Ambrosia Beetle, | Redbud, American;| Field Ludwig X 2010 Untreated trees not attacked; no
Granulate/Asian | Redbud, Eastern | Container conclusions can be made.
(Xylosandrus (Cercis canaders)
crassiusculus)

26137 | Onyx (Bifenthrin) Ambrosia Beetle, | Redbud, American;| Field In- Chong SC 2010 | Trunk spray | Effective control at 6.4 fl oz per 10(
Granulate/Asian Redbud, Eastern Ground gal.

(Xylosandrus (Cercis canadensis)
crassiusculus) 'Forest Pansy'

27721 | Onyx (Bifenthrin) Ambrosia Beetle, | Dogwood, Kousa | Field Reding OH 2007 | Trunk spray | No infestation; n phytotoxicity.
Granulate/Asian | (Cornus kousa) Container
(Xylosandrus
crassiusculus)

29497 | Onyx (Bifenthrin) Ambrosia Beetle, | Sweet Bay Field Schultz VA 2009 | Trunk spray | No significant control at 32 fl oz pe
Granulate/Asian (Magnolia Container 100 gal.

(Xylosandrus virginiana)
crassiusculus)

31426 | Onyx (Bifenthrin) Ambrosia Beetle | Sweet Bay Field Reding OH 2009 | Trunk spray | Significantly reduced X. germanus
(Xylosandrus (Magnolia Container beetle attacks for < 5 days at 32 fl
germanus) virginiana) per 100 gal.

26429 | PermUp 3.2EC Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Foliar Inconclusive; population too low.

(Permethrin) garden ([itrix) Sundrops Container
(Epitrix sp.) (Oenothera sp.) O.
speciosa var.
berlandieri
26492 | Precise Acephate Japanese Beetle | Willow (Salix sp.) | Field Braman GA 2006 | Broadcast Fair efficacy.
(Acephate) adults (Popillia S. gracilistyla Container
japonica- adults) | 'Melanostachys'
32661 | Preferal (SePro) (Isaria Sri Lankan Weevil| Shoeblackplant; Field Dale FL 2016 | Foliar Significantly reduced leaf feeding
fumosoroseus) (Myllocerus Chinese hibiscus | Container damage with 1 Ib per 100 gal appli¢
undatus) (Hibiscus rosa once; inferior to the standard Trista
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PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type
sinensis) 'Dould
Peach'
33843 | Preferal (SePro) (Isarial Red Headed Flea | Forsythia Field Kunkel DE 2017 | Foliar Did not significantly reduce feeding
fumosoroseus) Beetle (Systena (Forsythia sp.) Container damage with 8 oz per 100 gal
frontalis) applied twice biweekly.
32639 | Preferal (SePro) (Isarigl Red Headed Flea | Panicle Hydrangea| Field Chong SC 2017 | Foliar Did not significantly reduce adults
fumosoroseus) Beetle (Systena (Hydrangea Container nor consistently reduce defoliation
frontalis) paniculata) 'Baby with 1 Ib per 100 gal applied once.
Lace'
32639 | Preferal (SePro) (Isarial Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2016 | Foliar Poor control with 1 Ib per 100 gal.
fumosoroseus) Beetle (Systena (Hydrangea Container
frontalis) paniculata) 'Pee
Gee'
32639 | Preferal (SePro) (Isarial Red Headed Flea | Panicle Hydrangea| Field Frank NC 2017 | Foliar Poor beetle toxicity and feeding
fumosoroseus) Beetle (Systena (Hydrangea Container damage reduction with 1 Ib per 100
frontalis) pariculata) Vanilla gal in lab bioassays; inferior to the
StrawberryTM standard Marathon.
33169 | Preferal (SePro) (Isarigl Red Headed Flea | Virginia Sweetspire| Field Cloyd KS 2016 | Foliar Good efficacy with 1 Ib per 100 gal
fumosoroseus) Beetle (Systena (Itea virginica) Container applied Jul 1, 8, 15, 22, Aug 12 anc
frontalis) ‘Little Henry' Sep 2.
28002 | Proclaim (Emamectin | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Monticelle no
benzoate) Granulag/Asian (Albizia julibrissin) | Container immersion statistical difference among
(Xylosandrus treatments.
crassiusculus)
28002 | Proclaim (Emamectin | Ambrosia Beetle, | Mimosa Silk Tree | Field Mizell FL 2006 | Tree bolt Experiment 2: Quincy no statistical
benzoate) Grarulate/Asian (Albizia julibrissin) | Container immersion difference among treatments.
(Xylosandrus
crassiusculus)
33610 | Pyridium (Beta Japanese Beetle | Crape Myrtle Field Addesso TN 2018 | Foliar Great efficacy with 2 fl oz per 100
cyfluthrin) adults(Popillia (Lagerstroemia Container gal applied once; slightly inferior to
japonica- adults) | indica) 'Hopi' and the standard Tristar.
'Pink Velour'
33880 | Pyridium (Beta Red Headed Flea | Panicle Hydrangea| Field Gilrein NY 2018 | Foliar Excellent control with 2.1 fl oz per
cyfluthrin) Beetle (Systena (Hydrangea Container 100 gal applied once; comparable {
frontalis) paniculata) the standard Tristar.
'‘Bokrathirteen’
('Sweet Summer’)
33641 | Pyridium (Beta Ambrosia Beetle, | Redbud, American;| Field In Chong NC 2018 | Trunk Harmony: Data collected were
cyfluthrin) Granulate/Asian Redbud, Eastern Ground insufficient to make conchions on

(Xylosandrus
crassiusculus)

(Cercis canadensis)

'Forest Pansy'

efficacy of treatments; no
phytotoxicity.

Vet



PR# Product (Active Target Crop Production | Researcher| State | Year | Application Results
Ingredients) Site Type

33641 | Pyridium (Beta Ambrosia Beetle, | Redbud, American;| Field In- Chong NC 2018 | Trunk Pikevlle: Data collected were

cyfluthrin) Granulate/Asian Redbud, Eastern Ground insufficient to make conclusions on
(Xylosandrus (Cercis canadensis] efficacy of treatments; no
crassiusculus) 'Forest Pansy' phytotoxicity.

33643 | Rotation: ESP 715/ Ambrosia Beetle, | Redbud, American;| Field In Chong NC 2018 | Trunk Harmony: Data collected were
Pyridium (Fluopyram / | Granulate/Asian Redbud Eastern Ground insufficient to make conclusions on
betacyfluthrin) (Xylosandrus (Cercis canadensis) efficacy of treatments; no

crassiusculus) 'Forest Pansy' phytotoxicity.

33643 | Rotation: ESP 715/ Ambrosia Beetle, | Redbud, American;| Field In- Chong NC 2018 | Trunk Pikeville: Data collected were
Pyridium (Fluopyram / | Granulate/Asian Redbud, Eastern Ground insufficient to make conclusions on
betacyfluthrin) (Xylosandrus (Cercis canadensis] efficacy of treatments; no

crassiusculus) 'Forest Pansy' phytotoxicity.

33644 | Rotation: Marathon Il /| Ambrosia Beetle, | Redbud, American;| Field In- Chong NC 2018 | Drench/ Harmony: Data collected were
Pyridium (Imidacloprid | Granulate/Asian | Redbud, Eastern | Ground Trunk spray | insufficient to make conclusions on
/ betacyfluthrin) (Xylosandrus (Cercis canadensis) efficacy of treatments; no

crassiusculus) 'Forest Pansy' phytotoxicity.

33644 | Rotation: Marathon Il /| Ambrosia Beetle, | Redbud, American;| Field In Chong NC 2018 | Drench/ Pikeville: Data collected were
Pyridium (Imidacloprid | Granulate/Asian Redbud, Eastern Ground Trunk spray | insufficient to make conclusions on
/ betacyfluthrin) (Xylosandrus (Cercis canadensis] efficacy of treatments; no

crassiusculus) 'Forest Pansy' phytotoxicity.

26102 | Safari 20SG Bronze Birch European White Field Nielsen OH 2006 | Drench Very low infestation.

(Dinotefuran) Borer (Agrilus Birch (Betula Container
anxius) pendula) 'Youngi'

25911 | Safari 20SG Flatheaded Apple | Maple, Red (Acer | Field In- Potter KY 2006 | Drench Very little insect pressure so no
(Dinotefuran) Tree Borer rubrum) 'October Ground conclusions can be drawn.

(Chrysobothris Glory'
femorata)
25513 | Safari 20SG Flea beetles, Evening Primrose; | Field Schultz VA 2006 | Drench Population declined but numbers t¢
(Dinotefuran) garden (Epitrix) Sundrops Container low for statistical analysis.
(Epitrix sp.) (Oenothera sp.) O.
speciosa var.
berlandieri

31709 | Safari 20SG European Elm Fleg Elm (Ulmus sp.) Field In- Jones OH 2012 Mediocre but comercially

(Dinotefuran) Weevil (Orchestes Ground acceptable feeding damage reduct
alni) with 12 g per DBH inch applied
once at dormancy.

27623 | Safari 20SG Black Vine Weevil | Hybrid Yew (Taxus| Field Nielsen OH 2007 | Foliar No efficacy at 8 oz per 100 gal.
(Dinotefuran) - adults X media) Container

(Otiorhynchus

sulcatus adults)
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