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PAPER 11
POSTERS

AQUAPY: ADVANCED WATER-BASED
FORMULATION TECHNOLOGY FOR THE
CONTROL OF URBAN INSECT PESTS

Jing Zhai
AgrEvo Environmental Health
95 Chestnut Ridge Rd.
Montvale, NJ 07645

AquaPy® is a water-based emulsion of 3% pyrethrins and 15% piperonyl butoxide, for use
in urban and industrial pest control. Aquapy uses patented anti-evaporant, low solvent
aqueous spray technology. It can be diluted with water and applied through conventional
equipment, or undiluted for use in ultra low volume (ULV) applications.

Laboratory trials demonstrated high levels of efficacy of AquaPy against a range of stored
product insects, cockroaches and cat fleas. A mechanical aerosol generator was used to
apply undiluted AquaPy as a combination of crack and crevice and space sprays. At a rate
of 0.1 fl. 0z/1000 ft* (3.2 mg pyrethrins/m’), AquaPy achieved excellent control of
insecticide susceptible German and American cockroaches, susceptible and resistant lesser
grain borers, cigarette beetles and maize weevils. It achieved 76% control of flour beetles.
An application rate of 0.2 fl. 0z/1000 f’ (6.4 mg pyrethrins/m’) achieved 89% and 96%
control of resistant German cockroaches and cat fleas, respectively.

AquaPy was also evaluated against field populations of German and American
cockroaches, and cat fleas in urban environments. Application rates of 0.2 fl. 0z/1000 £ to
0.3 fl. 02/1000 ft’ provided 83% to 99% control of German cockroaches. An application
rate of 0.2 fl. 0z/1000 ft' achieved 94% and 100% control of cat fleas and American
cockroaches, respectively.

KEY WORDS

AquaPy, pyrethrins, piperonyl butoxide, anti-evaporant
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PAPER 12
POSTERS

DIFFERENTIAL LEVELS OF EXPRESSED CYTOCHROME P450 IN A
FIELD POPULATION OF GERMAN COCKROACH FOLLOWING
DIFFERENT INSECTICIDE TREATMENTS

Michael E. Scharf', Jonathan J. Neal?, and Gary W. Bennett'
'Center for Urban and Industrial Pest Management
Department of Entomology
Purdue University
West Lafayette, IN 47907-1158

’Department of Entomology
Purdue University
West Lafayette, IN 47907-1158

Recently, we collected a field strain of German cockroach (Munsyana) from a public
housing site. This strain has 82x resistance to the cypermethrin (pyrethroid) in comparison
to a susceptible strain (Johnson Wax). In addition, we have determined this field-collected
strain to have both elevated cytochrome P450 content and elevated esterase activity, which
are likely responsible for cypermethrin resistance. In order to obtain information on
resistance management from the field, we have tracked the esterase activity and
cytochrome P450 content in the Munsyana strain following three separate treated
sub-populations in the field. Here, we report the preliminary results of the cytochrome
P450 examinations for this study. Our principal hypothesis was that cytochrome P450
content would be elevated in survivors of the three insecticide + IGR treatments. QOur
results support this hypothesis, and indicate that cytochrome P450-inhibiting synergist
(1e., PBO and MGK-264) could be used as part of mixtures in follow-up treatments to
control survivors of neurotoxic insecticide + IGR treatments. Implementing a management
strategy which includes synergists can have a direct impact on reducing management costs
by reducing the number of re-treatments necessary to achieve a satisfactory level of
control.

KEY WORDS

Blattella gerinanica, resistance management, synergists
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Adult CatFleas .......coooceevvcienennene 73,77
adulticide......oooeerveiicni s 109
agonistic behavior .........cc.coc... 1-97, 1-98
AlAtES oo 28, 38
ANOXIA.uevveeiieiieiiirieeereeiarieeaeeeannens 91,96
ANti-eVAPOTANL .ovvvveiirrirreierecreeeere e 114
ANtS o 16, 60,61,69,70,72
AQUADY .o 114
Argentine Alt......cooivvviiveesiieennnn. 66, 67
B. germanica........ccocvevieiiiiiiiinie 54
bait. e 90,102,106, 111
bait MATIX vevieereieiceeeiceie e 106
basaltic sand barriers........c.cococveerneennen. 34
behavior.....oooveeevie e 84, 90
DIOASSAY ...oivviviierir et 1-98
Blattella gerinanicd ..........ccccoevenee.. 115
Blattella germainca.........ccocooeeeecennee... 82

Blattella germanica42, 44, 46, 47, 48, 50,
52,55, 56,57

Blattellidae .........ccoovveiveeeern, 47,52, 55
Blattidae .........ocooeveveieiin 59
blood digestion........occvvvecvieirieinene. 80, 81
BOIAteS .c..eoeieier i, 37

boric acid.....covvvviriiiiieni e 71,72
Camponotus .......cccouverreeeicccreaiinnn, 69, 71
Camponotus SPP...oeeeiveeeeeeeeeeoeaeieaenees 69
Carpenter AntS ......cccoverveeinerercieneneens 69
cat flea........... 73,74,77,79,80, 81, 108,
109
Cat Flea Midgut ......ccooverveerneveceiceenens 80
Cat IHET ..veerveer e 110
CCA e 38
cellulosic ..o 106
CRITIN e 108, 109
Chitin Synthesis Inhibitor.................. 108
chlorpyrifos.............. 44,56, 57,104, 105
Cockroach .......ccoocivviiiin 82
Cockroaches.....ccoovvrvverenieneeccec 10
colony growth ........ccoevieiieniien e 28,29
COLONY SI1Z€ ..vvverveveirieirieeeeir e 63,69
Commercial Baits.........occooovieriiennne 54

control .§2, 84, 86, 87, 88, 91, 92, 94, 95,
96, 100, 102, 108, 109, 110, 111, 114,
115

Control of Termites.........ccccovevvevennnnn 36
Controlling Drywood Termites............ 86
coprophagy......ccccvveieenveecviennen, 54,55
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Coptotermes ......covceevvevvceionene, 32, 34, 35
Coptotermes formosanus ......... 32,34,35
Cryptotermes brevis ..........cocooceviiiins 38
Cryptotermes breyis (Walker)............ 100

Ctenocephalides felis (Bouche')...73, 77,
108, 109

Cuticular Hydrocarbons............. 112,113
cypermethrin .........ccceveeeeceneene 44, 56,57
Defense Secretions.....c.cccovvvvercecenine 112
desicCation. .. ...coviercerieeeeeienie e 41
Diatomaceous earth.........ccccoceeeveennn. 110
disodium octaborate tetrahydrate.......... 38
distribution .....veeveeevirieieiieeiiae, 104, 105
drywood termite.........cceevennn. 38, 40, 41
drywood termites ........c..occvviiiinninn, 38
Dursban TC Distribution................... 104
AV i 104, 105
Ectoparasiticides ......oocveveererierenierennnnne 75
endocuticle .....oovviiieeieiieeiee 108
Expressed Cytochrome P450............ 115
fireant.............. 60, 61,62, 63,64, 65,70
Fleas.....cooooooiiiiiiniiiniiieiccn, 18, 26,27
Florida.....ccooviviiiiiiieiieec e, 63

foam insulation..........ccecevveeeieraiinnns 36, 37
Formicidae .......ccoccevvvevnvevinenns 62, 63, 68
Formosan Termite.........cccooveveveninnnans 32
Formosan termites..........coovvverveereennns 102
Fumigation........ccoocoiviiiiiiiiicnen. 88, 96

German Cockroach..42, 44, 46, 48, 50, 51,
52,56,115

gUL PTOtRASES. ..vveeeereiiceiiin e 81
heat.......coooieieee e 100,110
heat and cold treatment ....................... 88
Hymenoptera...................... 62,63, 65, 68
Imidacloprid.......cccoooerieiieniieniiin, 84
Imported fire ant ... 70
incipient colonies .........ccevvveerveernee. 28, 38
Incisitermes minor (Hagen) ................. 39
Indianmeal moth .....cocoeeiiiieniiininenas 110
insecticidal bait ..........cocevevecenreniiienns 72

insecticidal propertics of fragrance oils

.......................................................... 52
Insecticide Distribution........cccoceeennnne 104
IPM e 111
[soptera. ..o 100
Isoptera: Rhinotermitidae..................... 30
JUVenolds....c.ocvveivncinee 42, 44
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Kalotermitidae.................. 38, 40, 41, 100
larvicide........ooooevrieinec e 109
less toxic pesticides.......ooeveeiiiiennnn. 111
lesser grain borer........ccocceneee. 110, 114
Liquid Boric Acid Ant Bait.................. 71
longevity ..ocevvieirereercene 54,58, 59
lufenuron ..o cvvererce e 108, 109
mark-release-recapture........c.c..c.... 30,31
merchant grain beetle ..o, 110
MetaboliSm ...ooviiee i 63
modified atmospheres.................... 95, 96
Monomorium pharaonis................ 70, 71
TOUNAS oo cer e e s 63
natural control ... 76
natural products......ccoeevvieieieeriiieesiineans 76
nest 1ocation .........oceeeiiiiniieiiee e 70
DR (10 50015) ¢+8 L+ NOU U 84
NYIAT oo 109
outdoor control.......coevvieniiieiiiiniiee 79
OVICIde . vveiirie e 109
PAthOZeN ..ot 84
Periplaneta fuliginosa.................... 58, 59
Pest Management..........cccvevvvercnrencnnns 91

Pharaoh ant............cccoomiiiiii 70
Pharaoh AntS.....ccccooeeievecinerenscnsrenen, 70
Pheromones .......c.ccovvevrieeieerieeene 64, 65
piperonyl butoxide ... 114
POLYEYIY oo 63, 69
population dynamices.......ccoeeeieiveinnn. 59
population estimates........ccc.ooveee. 30,31
Powderpost termite .......ccoveerrevieernnn. 100
PREMISE.....coiiiiiiricivin e 84
public schools......cccooevevivciiiiiininn, 111
pyrethrins ... 114
pyrethroids ............c...c....... 42,44, 56,57
Queen Pheromones .....c..ccovvveeiecvvennnne, 64
queen recritment......oocveeeiieeeieinnnenen, 69
R. virginicus (Banks) .......cccocceennen. 1-97
red flour beetle .......coooviiiiiiiiiinnn. 110
repellents ... 74
Resistance .......ccccceeiviviiiiiiniiniiininns 56, 57
resistance management .......... 42,44, 115
TESPITALION .eeeuiiiiieiiiei e 63
Reticulitermes ....... 28, 29, 30, 34, 36, 37,

1-97, 106,112,113

Rericulitermes flavipes ................... 28, 34
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Reticulitermes flayipes (Kollar) ....... 1-97 SHEKY tTapS covveerier e §2
Reticulitermes Spp.....ccccooeeveneeen. 30, 106 Subterranean termite ................ 31,35,37
Reticulitermes virginicus ..................... 34 subterranean termites ..29, 3/, 32, 33, 34,
35,1-98, 105, 106, 113
Rhinotermitidae.........occeeveveirienineinee 29
sulfluramid .......occoovicriienrciier e 102
1ICe WEEVIL oot 110
) 201 4 11 P 115
Roach Pheromone Traps..........occoeie 82
SYSTEIMIC. oveeivieeririee s eereriie e iaen e 109
rusty grain beetle......oooocvveiireieninenn, 110
[£20Ca) 4 Ta T a4 P 112,113
sawtoothed grain beetle.........ccoveeenee. 110
teMPErature ......cocevveiviieeiirrerececeies 100
secondary kill .......coooooiiiiiiiinn. 54,55
Termite....... 28, 30, 84,86, 87, 88, 90, 93
Siphonaptera .........cccovvene 74,76,79,81
TermItES .ocoovvecrerirerieeeerevernen, 1-97, 106
Smokybrown Cockroach.........c.co. 58
Termiticide Baiting .......cccceeevvveevrvennn. 102
7071 OSSR 104,105,112, 113
Termiticides ...coccovvviveeviieee e 35
soil termiticides.....ccccvvvierererrieerireninnens 35
thermal control ........coccevivieiiinieiciins 47
Solenopsis invictd.................... 63,70, 71
water 1elationsS.......cocvoeeciveieieiiiieeae 41
Solenopsis xyloni (McCo0k) ................ 60
Western Drywood Termite................... 39
stainless-steel mesh........coocceveenieeen, 34
West-Indian Powderpost Termite ........ 38
Sterna antillarum browni (Mearns) .....60
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