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Project Name: Whitefly Efficacy
New Ongoing Completed | X .. . .| 2002 - 2009,
Duration if ongoing or completed: 5012 - 2013

Project Description:

Whiteflies have plagued ornamental horticulture plant growers for generations. With the advent of the Bemisia
Q Biotype (MED) whitefly entering the United States, examining available tools for use within an integrated pest
management program became a priority. From data generated through IR-4 and other sources, a Whitefly
Management Plan was created based on the best available information. This document was fluid and adjusted
over time as new data were developed.

Research Project Abstract (if available):

Abstract from 2014 Whitefly Efficacy Summary

Whiteflies are significant pests of ornamental horticulture crops. Three whitefly species and biotypes contribute
to crop production losses in the United States: greenhouse whitefly (Trialeurodes vaporariorum), silverleaf
whitefly B biotype (Bemisia tabaci B Biotype), and silverleaf whitefly Q biotype (Bemisia tabaci Q Biotype). From
2002 through 2013, 87 products or rotational/tank mix treatments comprised of 49 different active ingredients
were tested through this screening program. In addition to research collected through the IR-4 program, this
summary includes a review of experiments conducted from 2004 to 2013 on ornamental horticulture crops. The
best products for Q biotype eradication, and those that should be reserved for critical situations, were Judo and
Safari. However, Avid, Sanmite, and TriStar also demonstrated effective control and should be utilized routinely
as part of the overall management program for Bemisia whiteflies. Mycoinsecticides under these testing
conditions did not perform as well as anticipated for Q biotype whitefly management. Several new products that
are included in the IR-4 Whitefly efficacy project looked promising based on their efficacy relative to standards.
These include A20520A, GF-2626, GF-2860 and NNI-0101. Further research is needed to obtain additional efficacy
data to recommend actions to register or amend labels for these pests. Studies on resistance development
indicated potential for Q biotype resistance under intense insecticide pressure.

Target Species (Phytotoxicity, or common and Latin name of arthropod, pathogen, weed):

Greenhouse Whitefly (Trialeurodes vaporariorum)
Sweet Potato Whitefly - B-biotype (Bemisia tabaci B-biotype)
Sweet Potato Whitefly - Q-biotype (Bemisia tabaci Q-biotype)

Target Crops (list tested crops if ongoing or completed project)

Brassica napus Salvia splendens
Euphorbia pulcherrima Tagetes sp.
Gerbera sp. Torenia sp.
Pentas sp. Verbena sp.

Target Product(s)(list tested products or numbered compounds if ongoing or completed project)

Acelepryn (Dupont) (Chlorantraniliprole) M-Pede (Horticulture Soap)
Agri-50 (Propylene glycol alginate (hydrated)) Naturalis (Beauveria bassiana ATCC 74040)

Aria 50SG (Flonicamid) NoFly WP (Paecilomyces fumosoroseous strain FE 9901)

Aria N 50WG (Flonicamid) Organocide (Sesame seed oil)

ARY-50401 (Plant Extract) Ornazin 3%EC (Azadirachtin)

Avid 0.15EC (Abamectin) Orthene TTO 97 (Valent) (Acephate)
Azatin XL (Azadirachtin) Pedestal (Novaluron)

Bemistop (Dioctyl sodium succinate) Preferal (SePro) (Isaria fumosoroseus)
Botanigard 22WP (Beauveria bassiana Strain GHA) ProMate Revoke (Potassium salts of fatty acids)
BotaniGard ES (BioWorks) (Beauveria bassiana Strain GHA) Proud 3 (Thyme oil)
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BugOil (Mineral Qil)

Celero 16WSG (Clothianadin)
Discus (Imidacloprid + cyfluthrin)
Distance (Pyriproxyfen)
DPX-HGWS86 (Cyantraniliprole)
Dursban (Chlorpyrifos)

EcoTrol (Rosemary Oil)
Endeavor (Pymetrozine)

Enstar Il (Kinoprene)

ERASE (Jojoba oil)

Flagship 25WG (Thiamethoxam)
GF-2626 1SC (Sulfoxaflor)
Grandevo (MBI 203 DF) (Chromobacterium subtsugae NRRL
B-30655)

Judo 2SC (Spiromesifen)

Kontos 240SC (Spirotetramat)
Mainspring GNL 200SC (Cyantraniliprole)
Marathon Il (Imidacloprid)

Met52 (Metarhizium anisopliae strain F52)
MilStop (Potassium bicarbonate)

Pyranica (Tebufenpyrad)
QRD 400 (Extract of Chenopodium ambrosioides)
Rycar (Pyrifluquinazon)
Safari 20SG (Dinotefuran)
Sanmite (BASF) (Pyridaben)

Scimitar CS (Lambda-cyhalothrin)
Sucrocide (Sucrose octanoate ester)
SuffQil X (Synergy) (Mineral oil)

Sun Spray Ultra-Fine Spray Oil (Mineral oil)
Talstar Flowable Insecticide/Miticide (Bifenthrin)
Talus 40SC (Buprofezin)

Tame 2.4 EC (Fenpropathrin)
thd (tbd)

TriCon (BW 420) (Sodium tetraborahydrate decahydrate)
TriStar 30SG (Acetamiprid)

TriStar 70WSP (Acetamiprid)

Ultra Pure Oil (BASF) (Mineral oil)
Venerate CG (Burkholderia rinojensis strain A396)
Xxpire 40WG (Spinetoram + sulfoxaflor)

Product Registration and Research Status

Fully Screened (also Partially Screened Need Data Across
includes standards) through IR-41 Species ?
Labeled for Whiteflies Flagship 25WG Aria 20SG Botanigard MAXX
Generally & Commercialized Judo 25C Botanigard 22WP EcoTrol
Marathon Il Kontos Endeavor
Onyx Mainspring * Flagship 0.22G
Ornazin 3%EC NoFly WP Grandevo (MBI203) DF
Orthene TTO 97 Preferal Hachi-Hachi
Pedestal Rycar * M-Pede
Safari 20SG * TriStar 30SG Safari 2G
Scimitar CS Xxpire 40WG * SuffQil X
Sun Spray Ultra-Fine oil Xpectro OD
Talus 40SC
Ultra Pure Oil
Labeled for Whiteflies
Generally But NOT
Commercialized
Labeled for Specific Sanmite
Whiteflies & Commercialized
Labeled for Specific
Whiteflies but NOT
Commercialized
Not yet registered or labeled A16901B MilStop
for Whiteflies
No longer available for Acelepryn * Celero 16WSG
development for Whiteflies DPX-HGW86
GF-2626 1SC

* |R-4 Data contributed to registration decision — either adding pest to label or not pursuing further research
1 At least one species screened fully, for example Q Biotype Whitefly
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| 2 Product not available for production ornamentals

Area Characteristic Pro Con
Availability & effectiveness of alternative | Whiteflies are a chronic problem and
management tools resistance can build rapidly in populations X

There are several new active ingredients not

yet registered X

There are multiple mode of action classes y

already registered

Efficacy on non Bemisia whiteflies (a number
of new invasive species grower & landscape)
a. Potential X
synergy/complementing with

APHIS project

Damage potential of target

Performance and crop safety of proposed
products (from other systems)

Compatibility with IPM, resistance
management programs

Economics

Geographic distribution

Manufacturer interest in labeling
products

Other

2017 Comments: There are several new whiteflies impacting our crops: cabbage, spiraling rugose, Ficus, and ash.

IR-4 Efficacy Trials to Date

Average rating on a scale of 1 — 5 with 1 =0 to about 50% efficacy and 5 = 100 efficacy or equivalent to non-
inoculated control; minimum to maximum rating; number of trials. For product/insect combinations that are
blank, IR-4 has not screened this combination.

A rating of 2 or lower is considered unacceptable efficacy (red text). A rating of 3 or higher is considered
commercially acceptable and those with more than 3 trials are complete (green text). ‘Labeled’ indicates that IR-
4 generated data in at least one trial and that this insect species or genera is listed on the label. For
insect/product combinations that are blank, IR-4 has not screened this combination.

Greenhouse Bemisia B- Bemisia Q-
MOA Product (Active Ingredients) Whitefly biotype biotype
3.0(3-3)n1
IRAC 1B Orthene TTO 97 (Valent) (Acephate) Labeled
. . 2.0(2-2)ni
IRAC 3A Scimitar CS (Lambda-cyhalothrin) Labeled
Tame 2.4 EC (Fenpropathrin) 2.0(2-2)n1
. 2.3(2-3)n3
Celero 16WSG (Clothianidin) Labeled
. . 50(5-5)n1 | 5.0(5-5)nl 3.0(2-4)n6
IRAC 4A Flagship 25WG (Thiamethoxam) Labeled Labeled Labeled
. . 1.6(1-5)n10
Marathon Il (Imidacloprid) Labeled
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Greenhouse Bemisia B- Bemisia Q-
MOA Product (Active Ingredients) Whitefly biotype biotype
. . 5.0(5-5)n2 4.5(3-5)n22
Safari 20SG (Dinotefuran) Labeled Labeled
. - 5.0(5-5)n1 4.0(3-5)n2 3.4(2-5)n7
TriStar 30SG (Acetamiprid) Labeled Labeled Labeled
. - 4.0(3-5)n2
TriStar 70WSP (Acetamiprid) Labeled
IRAC 4A / IRAC 21 Rota'Flon: Tristar 30SG / Sanmite (Acetamiprid 2.0(2-2)n1
/ pyribdaben)
IRAC 4A / IRAC 23 thatlon: S.'alfarl 20SG / Judo (Dinotefuran / 5.0/(5 - 5) n1
spiromesefin)
IRAC 4A / IRAC 23 Rotation: Marathon/Kontos/Sanmite 2.0(2-2)n1
/IRAC 21A (Imidacloprid / spirotetramat / pyridaben) ‘
Rotatloni Marathon / Avid (Imidacloprid / 1.0(1-1)n2
abamectin)
IRAC 4A / IRAC 6 Rotatloni Safari 20SG / Avid (Dinotefuron / 5.0 (5-5) n2
abamectin)
Rotation: TriStar/Avid
(Acetamiprid/abamectin) 3.0(3-3)n1
IRAC 4C GF-2626 1SC (Sulfoxaflor) 4.0 (3-5)n2
IRACS5 + IRAC 4C Xxpire 40WG (Spinetoram + sulfoxaflor) 4.8 (4-5) n4
Labeled
IRAC6 Avid 0.15EC (Abamectin) 3.3(2-4)n3
Labeled
I;;:Etlr\,/l:i)::)AWd 0.15EC + Scimitar (Abamectin + 2.0(2-2)n1
IRAC6 +IRAC 3A Tank Mix: Avid 0.15EC + Tame (Abamectin +
. 2.0(2-2)n1
fenpropathrin)
IRAC 7C / IRAC 4A R.otatlon: Distance/Safari (Pyriproxifen / 3.0(3-3)n1
dinotefuron)
. 1.0(1-1)n2
IRAC 9B Endeavor (Pymetrozine) Labeled
3.0(3-3)n2 1.0(1-1)n1
IRAC 15 Pedestal (Novaluron) Labeled Labeled
. 1.0(1-1)n1 5.0(5-5)n2
IRAC 16 Talus 40SC (Buprofezin) Labeled Labeled
. . 3.0(3-3)n2
IRAC 21 Sanmite (BASF) (Pyridaben) Labeled
IRAC 21A Pyranica (Tebufenpyrad) 2.0(2-2)n1
Judo 25C (Spiromesifen) 4.5(3-5)n4 3.9(2-5)n15
IRAC 23 Labeled Labeled
. 3.4(1-5)n9
Kontos (BYI 8330 240SC) (Spirotetramat) Labeled
IRAC 23/ IRAC4a | ROtation: Kontos/TriStar 5.0 (5-5) nl
(Spriotetramat/acetamiprid)
IRAC 23 / IRAC 6 Rotatloni Judo 4SC / Avid (Spiromesifen / 5.0 (5-5)n1
abamectin)
Acelepryn (Dupont) (Chlorantraniliprole) 2.0(1-3)n2 1.5(1-2)n2
IRAC 28 - 3.0(3-3)n1
DPX-HGWS86 (Cyantraniliprole) Labeled
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Greenhouse Bemisia B- Bemisia Q-
MOA Product (Active Ingredients) Whitefly biotype biotype
. . - 5.0(5-5)n2
Mainspring GNL 200SC (Cyantraniliprole) Labeled
Aria 505G (Flonicamid) 5.0(5-5)nl 2.5(2-3)n2
IRAC 29 Labeled Labeled
. . 1.0(1-1)n3
Aria N 50WG (Flonicamid) Labeled
FRAC BMO1 Proud 3 (Thyme oil (5.6%)) 1.5(1-2)n2
ERAC NC Grandevo (MBI 203 DF) (Chromobacterium 2.0(1-4)n4
subtsugae NRRL B-30655) Labeled
FRAC NC MilStop (Potassium bicarbonate) 2.0(2-2)n1
. . 5.0(5-5)n1l
FRAC NC SuffQil X (Synergy) (Petroleum Qil) Labeled
FRAC NC Ultra Pure Qil (BASF) (Petroleum Qil) 3.8(3-5) n4
Labeled
FRAC NC & IRAC Venerate CG (Burkholderia rinojensis strain
2.3(1-
UNB A396) 3(1-4)n3
FRAC NC & IRAC NoFly WP (Paecilomyces fumosoroseous 3.0(3-3)n2
UNF strain FE 9901) Labeled
FRAC NC & IRAC . 2.0(1-3)n2
UNE Preferal (SePro) (Isaria fumosoroseus) Labeled
. 3.5(2-5)n2
FRAC PO7 M-Pede (Horticulture Soap) Labeled
ERAC PO7 Prf)Mate Revoke (Potassium salts of fatty 2.0(2-2) n1
acids)
IRAC UN Ornazin 3%EC (Azadirachtin) 1.0(1-1)ni
Labeled
. . 5.0(5-5)n4
IRAC UN Rycar (Pyrifluquinazon) Labeled
IRAC UN / IRAC 4A Rotatlorm: Trlact/TnStar (Neem oil extract / 5.0 (5-5)n1
acetamiprid)
IRAC UNE EcoTrol (Rosemary Qil) 1.0(1-1)n2 2.0(2-2)n1
IRAC UNE QRD 409(Extract of Chenopodium 2.0(2-2) nl
ambrosioides)
IRAC UNF Botanigard 22WP (Beauveria bassiana GHA) 1.5(1-2)n2
Labeled
IRAC UNE BotaniGard ES (BioWorks) (Beauveria bassiana 1.0(1-1)n2 1.5(1-2)n2
Strain GHA) Labeled Labeled
unknown Agri-50 (Propylene glycol alginate (hydrated)) 1.0(1-1)n2
unknown ERASE (Jojoba oil) 1.0(1-1)n1
unknown Sucrocide (Sucrose octanoate ester) 20(2-2)n1
unknown TriCon (BW 420) (Sodium tetraborahydrate 20(2-2)n1

decahydrate)
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