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THE USE OF INSECTICIDES TO
INCREASE AVIATION SAFETY

MISSOURI




BACKGROUND

From 1995-2018 bird strikes cost the US Air Force more than $817.5 million
Rodents are controlled to decrease raptor presence

Standing water is controlled to decrease waterfowl and waterbird presence
Vegetation heights and species are controlled for birds and mammals

What about insects?

Many common airport bird species rely on insect forage







OBJECTIVES




METHODS OVERVIEW



Walsau MENOMINEE

RESERVATION
—

WISCONSIN =
ik ' Green Bay

Stevens F"'bir_]:[

Volk Field

Ma_l:l_flato

Rochester Wmnna \ =

——— 3D -"‘"-.
1— s""_#\‘La Cro‘:ae W e
isconsin

' Mason City

. 35 1 ]
Fort Dodge e Waterloo

" IGWA
Des:Moines “_I'g@ oy
aa—f-'wégt_Des ] ;. Davenport_s . :
‘Moines : Whiteman Air
Force Base

Cham[':ralgn
; -

~——— Mid American
&) » St Louis Airport

Columbia
3

Scott Air Force

J_e_&efp’n City
B (P G B e Base
MISSOURI /R g - e

Each site selected their own 6 study plots
3 control 3 test

Plot location and size were selected based
on security protocols, CMAs, ILS areas, and
other factors that would potentially impact
weekly access to the plots for surveys

Surveys were conducted from May through
September 2019 and 2020

Year |

Base year with no insecticide applications

Year 2

Test year with all test plots receiving one
round of a selected insecticide



VOLK FIELD




SCOTT AIR FORCE BASE

1 - i*‘ /
— - GunrtSt-
_

-

3'3’ Plaza =

SAir- Guard-Ways -

“Y oyesne9S

LGO f

-‘5
r}’*




MIDAMERICA ST. LOUIS AIRPORT




WHITEMAN AIR FORCE BASE




METHODS: BIRD POINT COUNTS

For each plot a 70m radius circle centered in the plot was used to observe bird
presence and behavior

Each plot was surveyed one day per week, with two point counts on the same day*
at random times

Point counts lasted 3 minutes at each plot

The species, number present, and activity of each bird located within the 70m plot
were recorded

Surveys were not conducted sooner than 2 days after mowing

Surveys were not conducted during rain or with winds greater than or equal to

20mph
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CARBARYL INSECTICIDE

FOR AGRICULTURAL OR COMMERCIAL USE ONLY

ACTIVE INGREDIENT:
Carbaryl
(1-naphthyl N-methylcarbamate) .. 43.0% by wt.
INERT INGREDIENT! 57.0% by wt.
TOTAI 00.0% by wt.

(Contains 4 pounds Carbaryl Per Gallon)

Specimen Label

METHODS: APPLICATION

ACCEPTED
02/11/2021 (e orou JEM Teeercoe |

Under the Federal Insecticide, Fungicide
and Rodenticide Act as amended, for the|

BIFENTHRIN 7.9% SC
TERMITICIDE/INSECTICIDE
To control pests indoors and outdoors on residential, institutional, public, commercial, and industrial buildings,

greenhouses, animal confinement facilities/livestock premises, kennels, food handling establishments, and lawns,
‘ornamentals, parks, recreational areas and athletic fields.

‘When used as a termiticide, individuals/firms must be licensed by the state to apply termiticide products. States may
have more restrictive requirements regarding qualifications of persons using this product. Consult the pest control
regulatory agency of your state prior to use of this product.

. Provides up to one-month residual control of house flies.
. Kills fleas for up to 3 months

ACTIVE INGREDIENT:
Bifenthrin*:

‘'OTHER INGREDIENT:
TOTAI

BIFENTHRIN 7.9% SC contains 2/3 pound active ingredient per gallon.
*Cis isomers 97% minimum, trans isomers 3% maximum.

Dimilin° 2L M

ontents:
Aqueous Flowable c ‘1 t
For use on barley, oats, triticale, wheat, cotton, grassland and
non-crop areas, leafy brassica and turnip greens, livestock/poultry premises, gallon
peanuts, pears, peppers, rice, soybeans, stonefruit (excluding cherries), tree
nuts, and turfgrass

Not for Homeowner/Residential Use

COMPOSITION

Active Ingredient: (% by weight)

diflubenzuron
N-[[(4-Chlorophenyl)amino]carbonyl]-2,6-difluorobenzamide*.
Other Ingredients:

TOTAL

*Contains 2 Ibs. diflubenzuron per gallon.
*U.S.Patent Number:6,057,370; and 6,376,430B1 and other patents
pending.




DATA ANALYSIS: BIRDS
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DATA ANALYSIS: BIRDS

Y.~ Binomial (V; py)
logit (pij) =a + f = xwy,

N; ~ Poisson (4)

log(A;) = a + B *x;




METHODS: GRASSLAND AND AERIAL
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beta.time

Beta DOY MMA
Beta DOY SAFB
Beta DOY VOLK
Beta DOY WAFB
Beta DST Control
Beta DST Bifen
Beta DST Carb
Besa DST Dimilin
Beta2 DST Control
Beta2 DST Bifen
Beta2 DST Carb
Bets2 DST Dimilin

GRASSLAND INSECTIVORE RESULTS




VOLK - carbaryl

GRASSLAND INSECTIVORE RESULTS
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MODEL STRENGTH: AERIAL
INSECTIVORES

Bayesian P-value: 0.386
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AERIAL INSECTIVORE RESULTS

97.5% f

beta.time 0.00
Beta DOY MMA 1.05
Beta DOY SAFB 1.57
Beta DOY VOLK -0.06
Beta DOY WAFB 0.05
Beta DST Control 0.00
Beta DST Bifen 5.61
Beta DST Carb 0.17
Besa DST Dimilin 2.63
Beta2 DST Control 0.00
Beta2 DST Bifen -0.44
Beta2 DST Carb 0.57
Bets2 DST Dimilin -0.22




AERIAL INSECTIVORE RESULTS
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METHODS: EASTERN MEADOWLARK



MODEL STRENGTH EASTERN
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Bayesian P-value: 0.386
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EASTER MEADOWLARK RESULTS
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EASTERN MEADOWLARK RESULTS
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WHAT DO THE RESULTS MEAN?

Carbaryl and Bifen show significant decreases in grassland insectivore
abundance

Carbaryl significantly decreased aerial insectivore abundance at both sites
Carbaryl significantly decreased Eastern meadowlarks at both sites

Decreased bird abundance showed shortly after application and continued
through 100 days after application

Different chemicals have different effects over time
Growth inhibitors did not show a decrease in abundance

Carbaryl showed decreases for both Al and Gl and Bifen showed a decrease for Gl



INSECTS




METHODS: INSECT SAMPLING




INSECT IDENTIFICATION

Insects were identified to Order and Family in most
circumstances

Lepidoptera larva were only identified to order

Parasitic wasps and sawflies were only identified to “parasitic wasp
and sawflies”

Insects were identified in labs under microscopes with keys
and the Kaufman Guide to North American Insects



& Sevin SL

CARBARYL INSECTICIDE

FOR AGRICULTURAL OR COMMERCIAL USE ONLY

ACTIVE INGREDIENT:
Carbaryl
(1-naphthyl N-methylcarbamate) .. 43.0% by wt.
INERT INGREDIENT! 57.0% by wt.
TOTAI 00.0% by wt.

(Contains 4 pounds Carbaryl Per Gallon)

METHODS: APPLICATION REVISITED

Specimen Label

ACCEPTED
02/11/2021 (e orou JEM Teeercoe |

Under the Federal Insecticide, Fungicide
and Rodenticide Act as amended, for the|

BIFENTHRIN 7.9% SC
TERMITICIDE/INSECTICIDE
To control pests indoors and outdoors on residential, institutional, public, commercial, and industrial buildings,

greenhouses, animal confinement facilities/livestock premises, kennels, food handling establishments, and lawns,
‘ornamentals, parks, recreational areas and athletic fields.

‘When used as a termiticide, individuals/firms must be licensed by the state to apply termiticide products. States may
have more restrictive requirements regarding qualifications of persons using this product. Consult the pest control
regulatory agency of your state prior to use of this product.

. Provides up to one-month residual control of house flies.
. Kills fleas for up to 3 months

ACTIVE INGREDIENT:
Bifenthrin*:

‘'OTHER INGREDIENT:
TOTAI

BIFENTHRIN 7.9% SC contains 2/3 pound active ingredient per gallon.
*Cis isomers 97% minimum, trans isomers 3% maximum.

Dimilin" 2L

Aqueous Flowable

For use on barley, oats, triticale, wheat, cotton, grassland and

non-crop areas, leafy brassica and turnip greens, livestock/poultry premises,
peanuts, pears, peppers, rice, soybeans, stonefruit (excluding cherries), tree
nuts, and turfgrass

Not for Homeowner/Residential Use

COMPOSITION

Active Ingredient: (% by weight)

diflubenzuron
N-[[(4-Chlorophenyl)amino]carbonyl]-2,6-difluorobenzamide*.
Other Ingredients:

TOTAL

*Contains 2 Ibs. diflubenzuron per gallon.
*U.S.Patent Number:6,057,370; and 6,376,430B1 and other patents
pending.

Net
Contents:




EFFECTS ON MANAGEMENT

Airfields with Gl guild bird issues can apply a contact insecticide such as

carbaryl or bifenthrin to decrease insectivore abundance for a minimum of
100 days

Airfields with Al guild bird issues can apply carbaryl to decrease bird
abundance for a minimum of 100 days

Bifenthrin and dimilin did not show decreased abundance and showed an increase that
may be related to a few outlier observations

This research has provided hard data to support the use of insecticides as
an effective management tool

Co-applications of rodenticides and specific insecticides can cooperatively
reduce overall bird abundance in an airfield environment

Possible environmental effects!?



QUESTIONS?

A sincere thank you to Phil Peterson —Volk Field and Kevin Wedemeyer — SAFB/MidAmerica for the two seasons
of hard work insect collecting and bird surveying

Thank you to the staffs atVolk Field, Scott Air Force Base, MidAmerica, and Whiteman Air Force Base for their
willingness to participate and their time and monetary contributions so this study could be successfully
completed

Thank you to my Coauthors Dr.Thomas Bonnot and Dr. Brian Washburn
Thank you to Curtis Holliday and Mary Benoit for lab work identifying insects
Funded by the U.S. Department of Defense, Wildlife Services, and The National Wildlife Research Center

Contact information:
Tyler Beckerman
tfb629@umsystem.edu
Tyler.f.beckerman@usda.gov
573-476-7402
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