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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

Quinones protect plants from herbivory & seed 
predation.
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Naturally-occurring Quinones

In contrast to sensory repellents, quinones provide 
the negative postingestive consequences necessary 
for learned avoidance.
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Naturally-occurring Quinones

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).
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USDA/Arkion Life Sciences Repellent Development

87% repellency @
1764 ppm AQ84% repellency @

231 ppm AQ
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USDA/Arkion Life Sciences Repellent Development

87% repellency @
1764 ppm AQ84% repellency @

231 ppm AQ
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87% less AQ for 
>80% repellency  
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Flight Control® Max Repellent (new formulation)

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

Active ingredient: 18.6% 9,10 anthraquinone.

Application rate: ½ gallon per acre.

Use sites: areas adjacent to or on airport property.

(also commercial sites, industrial sites, cemeteries,
and landfills & managed waste dumpsites).
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USDA Wildlife Services Trials of Flight Control® Max

Trials designed to develop best management practices for repellent applications 

in airport settings.

USDA Wildlife Services airport biologists:

 identified 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 State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed

3 OK Migratory 
mourning doves

Completed
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed

3 OK Migratory 
mourning doves

Completed

4 WI Sandhill cranes Completed
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed

3 OK Migratory 
mourning doves

Completed

4 WI Sandhill cranes Completed

5 MI Canada geese Completed
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed

3 OK Migratory 
mourning doves

Completed

4 WI Sandhill cranes Completed

5 MI Canada geese Completed

6 VA Ongoing
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed

3 OK Migratory 
mourning doves

Completed

4 WI Sandhill cranes Completed

5 MI Canada geese Completed

6 VA Ongoing

7 NC Canada geese, 
American crows

Completed
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed

3 OK Migratory 
mourning doves

Completed

4 WI Sandhill cranes Completed

5 MI Canada geese Completed

6 VA Ongoing

7 NC Canada geese, 
American crows

Completed

8 SC Completed
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Feedback from USDA Wildlife Services Trials
Trial Site State Species 

Repelled
Species
Not Repelled

Trial Status Would you 
use FC Max in 
the future?

1 WA Ongoing

2 SD Small birds, 
wading birds

Completed YES

3 OK Migratory 
mourning doves

Completed NO
(not for 
migratory 
mourning doves)

4 WI Sandhill cranes Completed YES

5 MI Canada geese Completed YES

6 VA Ongoing

7 NC Canada geese, 
American crows

Completed YES

8 SC Completed NO
(cleanup 
problematic after 
first application)
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2022 Technical Bulletin for Flight Control® Max
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2022–2023 Trials of Flight Control® Max in WI



United States Department of Agriculture
Animal and Plant Health Inspection Service
Wildlife Services – National Wildlife Research Center

United States Department of Agriculture
Animal and Plant Health Inspection Service
Wildlife Services – National Wildlife Research Center

Thank you!

 USDA Wildlife Services Programs:

WA, SD, OK, WI, MI, VA, NC & SC.

 Air National Guard

 Civil Airports

 U.S. Air Force
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