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Anthraquinone-based Repellents

Naturally-occurring aromatic compound.

Found in more than 175 plant species.

Tested internationally as bird repellent beginning in 1940s.

First patents for bird repellency in 1943 (Germany) and 1944 (USA).
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Naturally-occurring Quinones
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Naturally-occurring Quinones
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Quinones protect plants from herbivory & seed
predation.
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Naturally-occurring Quinones
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In contrast to sensory repellents, quinones provide
the negative postingestive consequences necessary
for learned avoidance.
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Naturally-occurring Quinones
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We expect that sensory cues are used to attract
animals for pollination and seed dispersal among
plants that exploit chemical defenses.
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Flight Control® Repellent (old formulation)

Flight Control® registered for U.S. airport applications for more than 20 years.

Active ingredient: 50% 9,10 anthraquinone.

Application rate: 1 gallon per acre.
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Flight Control® Repellent (old formulation

Flight Control® registered for U.S. airport applications for more than 20 years.

Active ingredient: 50% 9,10 anthraquinone.

Application rate: 1 gallon per acre.

» Research & Development Objective:
decrease active ingredient & application rate.

(increase cost-effectiveness of repellent applications).

United States Department of Agriculture
Animal and Plant Health Inspection Service

Wildlife Services — National Wildlife Research Center




USDA/Arkion Life Sciences Repellent Development
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USDA/Arkion Life Sciences Repellent Development
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Flight Control® Max Repellent (new formul

Flight Control® Max registered for U.S. airport applications in November 2020.

Active ingredient: 18.6% 9,10 anthraquinone. Il

—

Application rate: % gallon per acre.

R -

Flight Control® Max
L8 COOKE REPELLENT PO PR

Use sites: areas adjacent to or on airport property.

(also commercial sites, industrial sites, cemeteries,
and landfills & managed waste dumpsites).

S B A

FLIGHT CONTROL ' MAX
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USDA Wildlife Services Trials of Flight Control®

Trials designed to develop best management practices for repellent applications

in airport settings.

USDA Wildlife Services airport biologists:

= jdentified and resolved technical issues associated with repellent applications, and

= conducted wildlife surveys at repellent-treated and untreated areas on airfield.

Collaborating USDA Wildlife Services Programs:
WA, SD, OK, WI, MI, VA, NC & SC.
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled

Ongoing
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled

Ongoing

2 SD Small birds, Completed
wading birds
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled
1 WA Ongoing
2 SD Small birds, Completed
wading birds
3 OK Migratory Completed

mourning doves
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled
1 WA Ongoing
2 SD Small birds, Completed
wading birds
3 OK Migratory Completed

mourning doves

4 Wi Sandhill cranes Completed
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled
1 WA Ongoing
2 SD Small birds, Completed
wading birds
3 OK Migratory Completed

mourning doves

4 WI Sandhill cranes Completed

5 Mi Canada geese Completed
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled
1 WA Ongoing
2 SD Small birds, Completed
wading birds
3 OK Migratory Completed

mourning doves

4 WI Sandhill cranes Completed
5 M Canada geese Completed
6 VA Ongoing
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled
1 WA Ongoing
2 SD Small birds, Completed
wading birds
3 OK Migratory Completed

mourning doves

4 WI Sandhill cranes Completed
5 M Canada geese Completed
6 VA Ongoing

7 NC Canada geese, Completed

American crows
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status
Repelled Not Repelled
1 WA Ongoing
2 SD Small birds, Completed
wading birds
3 OK Migratory Completed

mourning doves

4 WI Sandhill cranes Completed

5 M Canada geese Completed

6 VA Ongoing

7 NC Canada geese, Completed
American crows

8 SC Completed
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Feedback from USDA Wildlife Services Trials

Trial Site Species Species Trial Status Would you
Repelled Not Repelled use FC Max in
the future?
1 WA Ongoing
2 SD Small birds, Completed YES
wading birds
3 OK Migratory Completed NO
mourning doves (not for
migratory
mourning doves)
4 Wi Sandhill cranes Completed YES
5 Ml Canada geese Completed YES
6 VA Ongoing
7 NC Canada geese, Completed YES
American crows
8 SC Completed NO
(cleanup

problematic after
first application)
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2022 Technical Bulletin for Flight Control® Max

TECHNICAL
FLIGHT CONTROL MAX BULLETIN:

10WI0 GOOSE TEPILLEMT FOR THNE

1) Flight Control® Max for wildlife repellency (including Canads gessa).

Z} USE SITES:
= Aepels geose Frar lerestaal arcas ab or near sicports,
= Acpels gocse From grassy arcas at commercial sites, industrial office sites, municioal sites crin
ceveloped urban areas.
#®  Fepals geesE frar gal rourses.
*  Repzlzgeese inturt areas, including sports tields, park zrounds, home lzwns and ce meterias,
&  Repzls geese from landtills and dum peites.

3} USE RESTRICTIONS:
= This preduct may bz used to repel gzese, including Canada geese.
e  Donat apply when sorface to be treated is wet orwhen rain is expectec.
= Donat apply this oroduct in & way that will cortact workers or otner persons, gither direcly ur through
drift.
& Doonet allow peapleor pets te enter treated area until produck has dricd.
& Doonetapply to sidewalis, parking lots, patios, e,

4)  MIXING DIRECTIONS:

« Thoreughly shake or stir Flight Cantral Max ariar te diluzing with wator,

LereLiol® Mes divectly ram cenloner through medivrm-rmesh kitchan strainer (5.3, 185 L

H, taur (1} quart; e.g.,

o v M@ 2o e oy REVE-Lodu rance-Inch-Wide-

Baskot do/B00LIHGEC/ref st 1 27crid 33GRKONT KTI30Blevwirds-1%3Bauart¥hi Bresh 32 Bstraine r
Ralig=16427 1580285 prafx=432Gquart® 2 Bmesh 2 Bstraine H2CapsH2 0629 B er=R-2Eth-1)

s |f applying Flight Cantral® Max with an Agricultural Spraver linduction sprayer], Tlipht Control® Bax
shoud be pre-dilutad befare pouring 'rho spray tank at a rate of 1 cup of water pe- 1 gallon of Fight
Cantral® Max. 2.5 cups of water may be ooured directly inta the 2.5 gallon jug to cut vistosity, Shake
weell before pouring inte spray Lank,

5) SPRAYER CALIBRATION:
Calibrare fach sprayver wsed ta apply Tlight Contral® Max to determine your sprayer's Gallons Par Acrs,
Correcl waler ool pul is oritical fur a proper application. Sprovers may be diferent with how much malerial
they put out, sn each saraye- should oe calibrated prior to first application. For example:

Dillps v youlube comwalch 2v=8jxpBECKWED

5] APPLICATION DIRECTIONS:
= Follow direclions ineluded in Flighl Control® Mez label.
= Flight Contral Max should ve applied so Livat it gels on and inta the grassfplants with a fine spray

L3

Spry patteras must be touching — this is a function of sward Weighs, height of boom & nozzle spacing.
If treatad surface is mowed, apply Hight Contral Max directly 2fter (act prior tapmewing |¥)

Do not allow tank misture Lo settle or remain unag 2ted for more than 2-3 hours before sprayi
P aks Sure yadr tank has redrowlation,

A0-17 Gallens of tank migture per aore for prassless than 6% faptimall

13-15 palans of tank mixture per acre for grass more than 67 (optimall.

1 nnt exceed H0 galons af tank rture per acre.

Recormmended Spray Moezles and Baldepend on the height of the grass and the spray equipment
desired spidy rese [Galons Per Acre, GRA|

LU

13" Grass Heigat [6" crase Height | 12 Grass Haignt | 18" Grass Height
10 GPA A¥R 11002 ADP3 | TT1L025 50 PRSI ® X
12 CPA Al#F 11002 4075 TT11003 53PS | TTLI003 52 P51 TTIIM3 GRPSI
15 oA AlXE 11004 40 FEl | TT11004 50 P&l | TTI1003 53 P3| T-L1004 50 P5I

»  Maintain a consstart ground spzed af & mph

®  Tank pressure of spray rigz A0 ™SI %o grass heizht under 6°.
Tank Prezsure of soray rig: 50 P& far prass abowve B,

& [fyour P5ls changing dluring application, check and cleanyaur spray tips it recessary.

& When Aefilling Tank during apalication (i you add water 2ndfar mare raterial to yaur tank rorz than
pnee durng the same spplization), check coch individus | nuzele Lo check Tor materlal butld op,
nazessary, hand rinse the naszla |gaskar & tin strainer) hetore montinuing your spray.

T) SPRAYER CLEANUP:

& Clzan sprayer tips as soon as pnssible after aspl eation, hut me mers than ane (1) hour afeer application

& e alaline Tank Cleaner [pg. hitps e tractarsupply camdtsc/product/protznk-liguid-cleanar-1-
sbfean we—-10005) Lo [losnfeiean sprayer spster [eg. lank, beem, lips) 25 soon a5 [ossib'e after
applicaticr, but no mare than onz 1) heur after applicaticn,

& Spray Mereles should be ramcved 2nd hand washed =fzer applicatian. This includes the spray gaskel and
Lip slrainer.

»  Ilake sure all hoses are draired of liguid onee tank clean is comgleto.

For fary Additional InfermsLion or Questions Please Corlacl:

Billy Fackett

Arkian® Life Sciences
Flipht Cantral™ fax
A02-504-7415
infogflightcantral.com
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2022-2023 Trials of Flight Control® Max in WI
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Thank you! |

» USDA Wildlife Services Programs:
WA, SD, OK, WI, MI, VA, NC & SC.

> Air National Guard

» Civil Airports I

> U.S. Air Force

Arkion

LIFE SCIENCES
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