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to be. The polities of the "laws of nature," to which some of our
activist friends would have us espouse, have a way of reminding us that,
as a life form on this planet, we humans are subject to the same rules as
any other life form and that "survival of the fittest” is a fact of death
as well as life. History proves out that the fitness of humans to live
here better and longer has rested more on our ability to perceive problems
and to solve or prevent these problems from happening than on our genetics
and ability to adapt. Vectors and vector-borne diseases are one group of
the "problems” of living (or dying) with nature that will continue to
require our undivided attention if we, as a species and as individuals,
are to end up on the right side of the survival ledger as governed by
natural law.
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URBAN PEST MANAGEMENT IN THE 1990’8

David H. Naffziger

Technical Director
Whitmire Research Laboratories
St. Louis, Missouri

ABSTRACT - The technology of the synthesis of organic
compounds has provided numerous benefits to modern society,
including more leisure time and longer, healthier lives. One
problem 1s that our society has been convinced by "toxic
terrorists™ that this new technology is dangerous. These
individuals have convinced a large portion of the population that
pesticides are dangerous and deadly. We must begin to become
proactive and take the high ground in regards to the "toxic
terrorists". The people of the pest control industry are the
protectors of the environment. Changes that will occur in the

rofessional pest control industry include new active
ingredients, products specialized for specific insects, and more
restrictive label.

Keywords - regulation, environment, pest control, future

Introduction

Last September I was in front of an alchemist’s
laboratory at the The German Museum in Munich, Germany, when it
suddenly came to me that this is where it all started. It was
from these laboratories that came the technology that produced
our modern society, and all of it conveniences. The experiments
that alchemists were paid to conduct was to covert lead into
gold. As these people worked in the laboratory, they slowly
realized that lead could not be converted into gold. However,
the experiments they conducted during the time they were not
working on this process produced other positive results that led
to the basis of modern chemistry. As this chemistry improved
during the 18th and 19th centuries, the stage was set for the
breakthrough reaction which was conducted by Prof. Wohler in
1828. This breakthrough involved the reaction of ammonia with
carbon dioxide under pressure and high temperature to produce
urea. This reaction involved the use of two inorganic gasses to
produce a solid material. The miracle of this reaction was that
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the first synthetic organic compound was produced. This new type
of chemistry led to the production of hundreds of other organlc
compounds which, with the other breakthroughs of the industrial
revolution, created modern society. This head start is still
seen today in Germany’s large and powerful chemical industry.

Environmental Issues

Before the widespread synthesis of organic compounds,
1norgan1c compounds had been used as pest1c1des and drugs. The
options presented by these products were limited. The new
technology produced man benefits, 1nc1ud1ng more leisure time
and longer, healthier lives. The problem is that our society has
been convinced that this technology is dangerous. The "toxic
terrorists" have convinced themselves, and a large portion of the
populatlon, that pesticides are not just dangerous, but deadly.
The p01nt of this presentatlon is that these "toxic terrorists"
are causing drastic changes in our society, and out industry, to
which we must adjust in the coming years.

We must stop reacting to the "toxic terrorists" and begin
to be proactive. We must take the high ground., We, the pest
control industry, are the modern-day environmentalists. The
"toxic terrorists" have proclaimed themselves the founders of the
environmental movement and defenders of the environment. This
simply is not true. The people of this industry are the
protectors of the environment in ways too numerous to list. We
are the developers and practioners of the technology that
protects our food supply and personal health. Therefore, as Norm
Cooper, current President of the National Pest Control
Association, proclaimed at the 1992 Purdue University Pest
Control Conference, "We are the environmentalists" should be the
these of the pest control industry for the 1990'’s.

Changes

The changes that we will encounter are not the result of
of real 501ence, but perceived as reallty As was presented
earlier at this conference by Ron Sbragia of DowElanco, they are
emotional issues. This means more well-intentioned, but
sometimes misguided, government regulation. This is apparent in
the termiticide application, where states are trying to analyze
treated soil to determine if an adequate application has been
made. The indoor air pollution studies undertaken by the
Environmental Protection Agency are also of concern. The studies
that have been completed on indoor air pollution have detected
pesticides in the indoor environment, but a extremely low levels.
The problem is that pesticides have been detected at all, since
the "toxic terrorists" have convinced the world that one molecule
of any pesticide is deadly. The indoor application of pesticides
will come under more scrutlny If the "baseboard jocky" is not
extinct, we will soon be in serious trouble. We must realize
that thlS issue is reality and adjust our product selection and
application technology very carefully when controlling insects
and other pests.
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All of the pressure on our industry will result in other
changes over which we have little or no control. Costs are a
serious concern. As federal, state and local costs increase,
costs will escalate. Technicians will be required to be
carefully trained and certified. Equipment, as well as supplies
of all kinds will continue to cost more. This will all lead to
the inability of this industry to make as many treatments as
presently practiced. We have all heard about quarterly
treatments, but there are companies advertising once-a-year
treatments. What is your plan to deal with these changes? We
should be developing the plans for these changes as an industry,
not waiting to see "how it will become."

New pesticide active ingredients and delivery systems
will continue to be developed. However, this development will be
slow and costly. New products will be more specialized. By this
I mean, products will be developed for the control of specific
insects. Chlorox’s MaxForce pharaoh ant bait and Whitmire’s
Avert cockroach bait are examples. The large, broad labels of
diazinon and carbaryl are a thing of the past. In fact, if a
present day label for these products was compared to a lable of
ten years ago, a large decrease in the claims made on these
lables would be noted.

One of the less obvious changes needed is related to the
fact that in the United States we have 281 lawyers per 100,000
people and in Japan there are 11 lawyers per 100,000 people. How
can we expect to compete in a world economy with this 270 persons
per 100,000 albatros around our necks. There must be some
recognition that regulation is proper and acceptable, but that
regulation out-of-control is unhealthy for our economy.

Conclusions

In closing, I must say that I consider the prognosis for
our industry in a very positive light. People will not easily
give away the lifestyle that we enjoy in the United States. 1In
addition, people are always going to have entomophobia and demand
a pest-free environment. Our charge is to provide this service
in a safe, professional manner.
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THE EFFECTS OF TEMPERATURE AND HUMIDITY ON SURVIVAL AND FEEDING RATES
IN THE WESTERN DRYWOOD TERMITE
Incisitermes minor

Brian J. Cabrera and Michael K. Rust
University of California, Riverside

The effects of temperature and humidity on various economically
important termite species have been studied but there have not been any
thorough investigations of these abiotic factors conducted on
Incisitermes minor. The research presented is part of an overall study
of the effects of temperature and humidity on survival, feeding,
behavior, and differentiation in I. minor.

Groups of one hundred I. minor nymphs were kept at combinations of
the following temperatures (15.6, 21.1, 26.7, and 32,2°C) and relative
humidity (32.5, 55 and 75% RH). The groups were divided into 5
replicates with each replicate consisting of 20 nymphs placed in a small
covered plastic cup containing a 3.1 cm. x 3.1 em., x 2.0 cm. block of
Douglas fir. Each block was precut into three wafers measuring 3.1 cm.
x 0.67 cm. and held together by a plastic screw and wing nut. The
nymphs were allowed to feed on the blocks. The termites, blocks, and
frass produced were weighed separately every 2 weeks and the number of
dead termites was counted.

Results at 13 weeks indicate that mortality decreases at each
temperature with increasing RH. Mortality was greatest at 32.2° C at
32.5 or 55% RH and lowest at 32.2° C at 75% RH.

Percent weight loss in termites is greatest at 32.2° C at 32.5% RH
and lowest at 32.2° C at 75% RH. Weight %oss was highest at higher
temperatures. Moderate temperatures with higher humidity appears to be
the most conducive for long-term survival and growth of I. minor nymphs.

Results from this research in combination with behavioral studies
and in relation to temperature profiles from within buildings may
provide information that can be used to improve control methods for I.
minor.
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FORMOSAN TERMITE SWARMING BEHAVIOR

Gregg Henderson
Louisiana State University Agricultural Center
Dept. of Entomology, Baton Rouge, LA 70803-1710

The month-long flight season of Formosan termites is thought to be
controlled by climatic factors. Evidence of this is revealed by light-
trap collections in New Orleans, Louisiana (1989 and 1991). However, a
peculiar flight pattern within this swarm season indicates that flight
behavior is also controlled by factors intrinsic to the colony. Both
the Louisiana data and earlier reports from Hawaii show a two week 1lull
period between peak flights (> 1,000 individuals trapped). The
regularity of the second flight time cannot be attributed to weather
conditions. Application of these findings may allow us to predict the
timing and magnitude of the swarms and to introduce a control strategy
that takes advantage of the behavioral pattern.
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DISTRIBUTION OF SUB-SLAB INJECTED XRM-5160 IN SOIL

Shripat T. Kamble, Robert W. Davis
Environmental Programs
University of Nebraska, Lincoln, NE 68583

and
Mike P. Tolley

DowElanco
9002 Purdue Rd., Indianapolis, IN 46268

Horizontal and vertical distribution patterns of XRM-5160
(chlorpyrifos) in silty clay loam and loamy sand soils were measured.
Fourteen plywood cubes (1.2 m X 1.2 m X 0.6 m) were constructed. Seven
cubes were filled with silty clay loam and the remaining seven cubes
with loamy sand at a soll compaction rate of 1.4 g/cm3. Each cube was
capped with a 7.6 cm concrete slab. Soil in each cube was treated with
1% chlorpyrifos (XRM-5160). The insecticide volumes used were 4.54 and
10.60 L per injection point under 50 psi. Each treatment was replicated
three times. Four soil cores (each 60 cm long) were sampled from each
cube at 2.4, 17.8, 33.0 and 48.3 cm below the slab. Each core was
divided at equal distance into 4 subsamples. Chlorpyrifos from soil was
extracted and analyzed with a gas chromatography. The residue data were
analyzed using SAS Proc GLM: repeated measures, ANOVA test.

The results indicated that chlorpyrifos distribution in sandy loam
soil ranged from 16 to 789 ppm at 2.4 cm depth combined with horizontal
distribution up to 60 cm. Normally, >5 ppm chlorpyrifos in soil is
required to control subterranean termites. Chlorpyrifos >5 ppm was not
detected beyond 30 cm horizontally and 17.8 cm vertically in a loamy
sand soil. 1In a silty clay loam, 6-1107 ppm of chlorpyrifos was
detected up to 33 cm depth combined with 30 cm horizontal distance.
Chlorpyrifos in sandy soil produced more horizontal distribution than
the clay soil and greater vertical distribution on clay soil than sandy
soil. According to these data, injection hole spaced at 30 cm during
sub-slab treatment may provide a continuous chlorpyrifos barrier in soil
against the subterranean termites.
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MOVEMENT OF SELECTED TERMITICIDES INTO A SANDY LOAM SOIL
IN THE LABORATORY

J. M. Willut, A. C. Lew, J. B. Ballard, M. J. Bonner, W. D.Gravelle
and M. A. Walsh
FMC Corporation, Agricultural Chemical Group
Princeton, NJ 08543 (609)452-2300, Ext. 4565

The vertical and lateral dispersion of five termiticides into sandy
loam soil was investigated following single point gravity application.
The materials tested included Prevail FT (cypermethrin), Dragnet FT
(permethrin), Dursban TC (chlorpyrifos), Pryfon 6 (isofenphos), and an
emulsifiable concentrate formulation of bifenthrin. A micro-
encapsulated formulation of chlorpyrifos, Empire, was also tested. A
separatory funnel was used to slowly apply 50 ml of 250 ppm treatment
solution to a point 2.5 cm below the soil surface of a box (51 x 20 x 15
cm - LxHxD) packed with soil. Four boxes were treated per compound.

One day after treatment the soil in the box was sectioned horizontally
into 1 cm layers. A 9 x 9 plastic grid with cells measuring 1.3 cm2 was
centered over the point of application of the layers removed from the 2
to 7 cm depths. A single worker termite (Recticulitermes flavipes
Koller) was placed in alternate cells and the grid covered with a sheet
of plexiglass to contain the termites and maintain humidity. Mortality
was determined 24 hours after infesting. Analysis of variance and the
REGWQ test was used to compare mortality between products and layers.
Formulation type had a significant impact upon termiticide dispersal
into soil.
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RESIDUE LEVELS OF TERMITICIDES IN SOILS TWO YEARS AFTER APPLICATION

R. B. Leidy, T. J. Sheets, and H. B. Moore
Dept. of Toxicology and Entomology
North Carolina State University, Raleigh, NC 27695-8604

A five year study was initiated in 1989 to determine the
degradation rate of three termiticides which were developed to replace
ch%ordane. Four replications of each chemical, chlorpyrifos (1.0%
Dursban TC and an experimental formulation), cypermethrin (0.25%) and
permethrin (0.5 and 1.0%) were established in trenches (366 by 15 by 30
cm) around existing building on three Research Stations with different
soil types (sandy %oam with 0.42% humic matter; clay soil with 3.59%
humic matter; and clay loam with 0.46% humic matter). Soil samples were
collected from each plot by taking 10, 23-cm cores, dividing them into a
0.76, 7.6-15.2, and 15.2-22.9 cm section and compositing by each depth.
All soils were air dried overnight, screened (20 mesh) and 5-g samples
were Soxhlet extracted and cleaned up by solid phase cartridge
extractions. Samples were quantitated {y GLC or HPLC. Samp%es have
been collected two weeks, 6 months, 1 year and 2 years after
application. Residues of chlorpyrifos, averaged over all depths and
locations, decreased 24% (EXP) and 46% (TC) 24 months after application.
Cypermethrin residues decreased 28%, and residues of permethrin
decreased 25% (0.5%) and 13% (1.0%) during the same period of time.

Soil type appears to effect the rate of pesticide residue degradation.
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TERMITE CONTROL THROUGH PROTOZOICIDAL FOODS?

Deborah Waller
Department of Biological Science, 0ld Dominion University
Norfolk, VA 23529-0266

Termites are dependent on their gut fauna to digest food.
Therefore disruption of the microbial community in termite hindguts
represents a possible method for termite control. I examined the effect
of different diets, including antibiotic and acid-treated foods, on the
protozoan communities in the hindguts of the subterranean termites,
Reticuljitermes spp. (Rhinotermitidae). I also examined termite
preference for these foods to determine whether they might be used as
protozoicidal baits for termite control.
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CUTICULAR APPLICATION VERSUS BAIT FEEDING OF SLOW-ACTING TOXICANTS
FOR SUBTERRANEAN TERMITE COLONY CONTROL

Timothy G. Myles
Faculty of Forestry, University of Toronto
33 Willcocks Street, Toronto, Ontario M5S 3B3 Canada

Using cardboard roll traps in a strategically designed termite
trapping system, hundreds of thousands of subterranean termites have
been trapped from single colonies within a few weeks. A termite
separator has been devised for rapidly removing termites from the
cardboard roll traps and soil debris. The live-trapped termites can be
treated with slow-acting toxicants and then released back into the
colony from which they came. I refer to this as the Trap-Treat-Release
(TTR) strategy. The live-trapped termites serve as ideal carriers or
"vectors" of slow-acting toxicants. About 5-20% of the foraging
population of a colony can be trapped and treated, and then released all
at once. This should result in a more sudden and massive treatment
effect on the termite colony than would be possible by the voluntary
feeding of foraging termites on treated baits. Thus, the possibility of
destabilizing colony homeostasis and overwhelming the colony’s ability
to recover seems greater than would be possible by the baiting method.
Studies of serial transmission of borates applied as cuticular dusts
showed that most of the transmission occurs when the untreated termites
lick the cuticle of the treated termites (grooming behavior). A much
smaller number of termites are subsequently affected by trophallactic
transmission (exchange of gut content). By cuticular dusting with
borate dusts we have obtained effective lethal ratios as high as 1 to 20
in petri dishes. The effective lethal ratio declined as dusted termites
were held for longer periods of time on moist sand. Using non-toxic
spray paints we were able to improve the adhesion of cuticular dust
under simulated subterranean soil conditions. With groups of 2,000
untreated termites, in simulated soil gallery arenas, we obtained an
average of 81% mortality with ratios of 1 treated to 20 untreated
termites, and 86% mortality with ratios of 1 to 10. Intensive trapping
and cuticular application appear to be two critical factors for the
effective transmission of slow-acting toxicants in subterranean termite
colonies. 1In concept, the Trap-Treat-Release strate%y will use very
small amounts of toxicant to rapidly suppress or kill whole colonies of
termites, providing environmentally acceptable, long-term control. An
important area for university-industry cooperation is in the development
of a thickened, cuticular adhesive spray formulation which optimally
balances properties of cuticular adhesion and grooming ingestability.
Initial field trials of the Trap-Treat-Release method in urban sites in
Canada are planned for 1992.
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CARIBBEAN TERMITE SURVEY: 1II. BRITISH VIRGIN ISLANDS

Margaret S. Collins
Dept. of Entomology, Smithsonian Institution
Washington, D.C. 20560
and
Michael I. Haverty
U. S. Forest Service, USDA
Albany, CA

This report, a contribution to the surveys of the Caribbean termite
fauna now in progress, describes the species found on Guana Island and
some of its near neighbors of the British Virgin Island complex. Most
of these islands are part of the Puerto Rico Bank, a broad plateau
variously dry land or submerged during geological history, depending
upon the state of glaciation. The rocks date back to the Cretaceous.

During historical times, members of the island complex have been
subjected to various envirommental stresses, but Guana has retained an
extraordinarily diverse flora and fauna for its size (850 acres). It
has been designated as a wildlife sanctuary, and is so maintained by the
Jarecki family. The termite survey, sponsored by the Conservation
Agency of Rhode Island, is part of the on-going effort to document the
diversity persisting on Guana. Additional islands have also been
screened.

Basic biological information emerging from the overall Caribbean effort
can provide data pertinent to the resolution of significant problems,
especially taxonomy of members of family Kalotermitidae. Descriptions
and extant taxonomic keys for termites of the area are of varying
utility, suffering from the use of too-small samples to permit
appreciation of the range of wvariability inherent in the taxon. 1In
Kalotermitidae, soldier size and relative proportions of taxonomically
useful features vary greatly with age and nutritive status of the
colony. In addition, many species of the kalotermitid genus
Incisitermes show alternative head forms in the soldiers. It is
possible that small-sample collecting in the past has led to species
descriptions based on "long-headed" or "short-headed" soldier forms.
Careful morphometric studies of adequate samples, associated with
accurate cuticular hydrocarbon profiles can provide solutions to several
problems, including accuracy of designation of endemicity.

Knowledge of the termite fauna of the Caribbean Islands can provide
information on movement of pest species and threats to structures and
good in near-by continental areas. The distribution of a second species
of Coptotermes, C. havilandi, with habits similar to the destructive
U.S. invader, C. formosanus, is of special importantce.

Impressive changes in the total number of species recorded from islands
of the Caribbean since Snyder’s 1956 summary are documented.
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An abstract submitted for the 1992 National Conference on

Urban Entomology by William H. Kern, Jr., Dept. of

Entomology & Nematology, IFAS, University of Florida,
Gainesville, FL 32611.

Outdoor Survival and Development of Cat Fleas
in North Central Florida.

The percent survival and development times for cat fleas
reared in four outdoor and two indoor situations were determined
by following 1182 larvae from egg hatch to death or adult
emergence. Some larvae completed development during all seasons
of the year in north central Florida in sheltered microhabitats
such as inside doghouses, under trees, and under trailers. No
larvae survived to pupation in sunlit areas, such as open lawns.
survival was greatest in warm, humid months such as September and
lowest following cold fronts in January and February. Under
optimal colony conditions (85° F, 75-90% RH), cat fleas take 17
to 20 days to adult emergence. In climate controlled buildings
(72° F, < 50% RH), cat fleas take 32 to 34 days to adult
emergence. In sheltered outdoor situations, such as under a
mobile home, development is temperature dependant. It takes an
average of 21 days to adult emergence in June, 27 days in

September, and 44 days in January.
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Nancy C. Hinkle, Philip G. Koehler,
and R.S. Patterson

Department of Entomology & Nematology, University of Florida, and
U.S.D.A. - A.R.S., Medical & Veterinary Entomology Research
L aboratory, Gainesville, FL

Dynamics of Flea Populations on the Ilost

Host grooming was found to be a significant mortality factor for cat fleas as
introduced populations of fleas were rapidly removed by the host and ingested.
Examination of host feces allowed quantification of daily removal rates.

Male {leas were demonstrated to have shorter lifespans than female fleas, on the
host. The majority of male fleas had succumbed within a week of infestation while
the female flea tended to survive for upwards of two weeks.

Egg production commenced within 24 hrs of the female’s first blood meal, peaked
by the fourth day, and then gradually declined as the flea aged, with peak egg
production just over 24 eggs per day per flea. Knowledge of the sex ratio on an
animal permits population estimates based on hourly egg drop.

Other methods of determining on-host flea populations were investigated,
including estimation from numbers of fleas removed with a flea comb following ten
strokes, from numbers of fleas removed from continual combing until no more fleas
could be removed for 50 strokes, and sequential combing until no fleas could be
removed and no flea eggs were produced.

Repeated combing, like host grooming, was found to disrupt flea feeding and
reduce egg production. Disparity was noted in the effect of starvation on egg
production; halving of blood intake resulted in over an 80% decrease in oviposition.
Temporal patterns of egg deposition were determined as were differences in egg
production based on flea age.
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Title: Comparison of Fenoxycarb, Methoprene and Pyriproxyfen for Outdoor

Control of Cat Fleas in Four Types of Soil-Filled Containers

Authors: Champa Rajapaksha and Roger Meola
Department of Entomology
Texas A&M University

College Station, TX 77843-2475

ABSTRACT

Photostable formulations of methoprene (Altosid®), pyriproxyfen (Nylar®) and
fenoxycarb (Torus®) were tested for juvenoid activity in an attempt to develop a standard
procedure for screening insect growth regulators for outdoor control of cat fleas in soil.
Clay, peat and plastic nursery pots and wooden plant flats filled with sandy clay loam topsoil
were used to determine whether container type influenced juvenoid activity. The treated
soil was protected from rainfall and exposed out-of-doors to determine the effect o'f
ultraviolet light and fluctuating temperature on the efficacy of the juvenoids. Soil samples
were assayed at 1 day and at weekly intervals after treatment by infesting the soil with flea

larvae and then counting the number of fleas that developed to the adult stage.

Methoprene, fenoxycarb and pyriproxyfen were equally effective against cat fleas for

6-7 weeks in clay, peat and plastic pots at a concentration of 64.56 mg ai/m? (6 mg ai/ft?)
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preventing development of at least 95% of the adult fleas. However, the activity of
methoprene declined significantly thereafter, compared with fenoxycarb and pyriproxyfen
which continued to cause nearly 100% mortality for the entire 9 week test period. The
efficacy of methoprene declined even more rapidly in wooden flats losing much of its
effectiveness within 3 weeks. In contrast, the other two juvenoids at the same concentration
were still 90% effective after 9 weeks. Based on these results, it was apparent that the
methoprene formulation was less stable in soil than fenoxycarb and pyriproxyfen especially
in wooden flats. The other containers, clay, peat and plastic nursery pots had no significant

affect on juvenoid activity.

Methoprene was relatively ineffective in preventing adult emergence at levels below
the 64.56 mg ai/m* whereas fenoxycarb and pyriproxyfen blocked 100% development at
concentrations of 8.07 mg ai/m? 16.14 mg ai/m? and 32.28 mg ai/m> The LCj, values for
methoprene, fenoxycarb and pyriproxyfen for cat fleas were estimated as 0.643 ppm, 0.031
ppm, and 0.028 ppm respectively when applied to soil. These values are considerably higher

than LCs, values in sand.
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SEVERE FLEA INFESTATION IN DAIRY CALVES. M.W. Dryden', W.E. Moore!
and A.B. Broce?. Departments of Laboratory Medicine® and
Entomology?. Kansas State University, Manhattan, Kansas 66506.
In June 1991 an investigation was conducted of a severe flea
infestation in 23 holstein dairy calves in South Central Kansas.
The flea infestation had become so severe that the owners reported
the death of three calves they attributed to fleas. Inspection of
the dairy revealed massive numbers of fleas on calves and in the
barn they were housed. Fleas collected were identified as
Ctenocephalides felis, cat fleas. Three lighted flea traps were
used during the investigation to monitor changes in flea population
levels in the environment. During the investigation 92,000 fleas
were collected in these traps. Total flea recovery attempts from
two calves resulted in 2,808 and 5,317 fleas being removed.
Analysis of blood samples from ten calves revealed that nine of
them had mild to severe anenia. A management program was
recommended consisting of treatment of calves (permethrin -
methoprene) and premises (chlorpyriphos - methoprene), removal of
straw bedding from barn and reduction of stray cat population.
Inspection of dairy nine weeks after control program was instituted

revealed that fleas were not evident on calves or in the premises.
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Evaluation of Methoprene, Pyriproxyfen and
Microencapsulated Chlorpyrifos for Outdoor Control
of Cat Fleas, Ctenocephalides felis

Kathleen G. Palma and Roger W. Meola
Department of Entomology

Texas A&M University

College Station, TX 77843-2475

Three compounds, methoprene, pyriproxyfen and microencapsulated chlorpyrifos
were used to treat home yards for control of cat fleas. Pretreatment samples were taken
from the study yards to determine if there was an existing flea population. Areas suspected
as flea habitats were measured and marked for treatment. The methoprene evaluation
however focused on the entire yard so "hot spots” were not considered.

Once the yards were treated, weekly soil samples were collected and returned to the
laboratory for bioassay using late second and early third instar larvae. Weekly homeowner
interviews were conducted when possible. Weekly inspections of the pet were also done.

Methoprene applied at a rate of 6 mg Al (active ingredient)/ft? inhibited adult cat
flea emergence by less than 50% for the first two weeks. After two weeks, there was no
significant difference between the treated or nontreated yards. In this field study,
methoprene did not exhibit long lasting residual activity. This could be attributed to its lack
of photostability.

Pyriproxyfen (Nylar®) at a rate of 6 mg AI/ft* and microencapsulated chlorpyrifos
(Empire 20®) at a labelled rate of 0.4% spray (10 gal H,0/1000 ft?) were applied in two
different localities, Bryan/College Station and Corpus Christi, Texas.

The Nylar® treated yards in Corpus Christi had less than 50% adult flea emergence
for the first three weeks while the Bryan/College Station yards showed less than 50% adult
emergence for the first four weeks.

The Empire 20® treated yards in Corpus Christi had less than S0% adult emergence
for the first six weeks while the Bryan/College Station yards had less than 5% adult
emergence for the first 5 weeks and less than 50% adult emergence for the first 10 weeks.

Corpus Christi, Texas received approximately 1.5 times more rainfall during the
treatment and sampling periods than Bryan/College Station. By using different geographical
locations for test sites, rainfall was identified as a potential limiting factor when considering
residual activity of pyriproxyfen (Nylar®) and microencapsulated chlorpyrifos (Empire 20%®),
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EVALUATION OF DEET AS A TICK REPELLENT
Phyllis G. Weintraub, Marvin L. Bertsch, Niketas C. Spero, Robin G. Todd

Insect Control and Research, Inc.

Abstract

The efflicacy of various concentrations of DEET (10, 30, 40, 50, 60, 70, 80, and 100%) as a
tick repellent was tested. Usually [ive participants, (one control and four others, each
treated with one concentration of DEET per test day) pulled DEET treated 2 X 3 [oot
cotlon f(lannel drags through seven areas ol a walershed forest. Each concentration of
DEET was repeated c¢n three separate days.

Ticks were removed [rom overalls with masking-tape lint rollers and counted in the
laboratory under a dissecting microscope. Ticks on the drags were killed by [reezing then
counted. Approximately 30,000 ticks, almost all were Ixodes dammini and predominantly in
the larval stage, were removed during the course of the study.

There was a noticeable drop in the numbers of ticks collected after the first day, possibly
indicating that physical removal can influence tick populations or that the larval popula-
tion had peaked (maximum number of cggs hatched). However, there were sufficient
numbers of ticks to obtain discrimination between the high concentrations of DEET during
all collection dates.

All concentrations of DEET afforded some level of protection; however, concentrations of
60% and greater had significantly fewer ticks, offered the highest level of protection (98.1%
Lo 98.7%) and showed no clear evidence of breaking down over time. No concentration of
DEET consistently provided complete protection from ticks.
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THE EFFECT OF ELECTRICAL CURRENT ON THE BEHAVIOR OF THE WORKER
CASTE OF THE ANT MONOMORIUM PHARAONIS
by Dr. Jerrold R. Harris
Center for Urban and Public Health Entomology
Texas A&M University

A number of ant species have been reported to be attracted to electrical fields, some of
which can be serious pests when they occur in or near structures containing electrical circuits.
Perhaps the best known of these ant species is Solenopsis invicta. This ant is known to damage
electrical circuits. However, pest control operators have noted that ants of the species Monomorium
pharaonis (Pharaoh ant) concentrate around the electrical outlets in homes as well. A series of
investigations using regular double-stranded household electrical wiring as the test material was
performed with workers of this species to investigate the influence of electrical fields on these ants.

Results from the series of tests indicate that the behavior of the workers is influenced by the
presence of the electrical current. This influence is also affected by the location of the wiring in
relation to surrounding surfaces and the ants themselves as well as by the amount of insulation
surrounding the wiring. However, the behavior demonstrated by the worker ants is described as an
arresting of the foraging behavior and not a true attraction to the electrical fields.

When the influence of bare electrical wiring was compared to that of insulated wiring, it was
found that there was an increase in the number of ants arrested around the bare wiring with the
electrical current turned on. This reaction seems to indicate that the ants were perceiving the
presence of the current and influenced by this presence.

The distance at which the two strands of the electrical wiring were spread apart also
influenced the arrestment behavior. When the number of ants found surrounding wires with strands
spread to distances of 1, 5, and 10mm were compared, it was found the number of ants surrounding
these wires again increased with the current turned on. However, the number of ants arrested at
the wires decreased with the enlargement of the distances between the wire strands.

Further tests demonstrated that the workers ants could perceive the presence of the electrical
current from no more than approximately Smm distant. At larger distances, the ants were not
significantly influenced by the presence of the wire whether bare or insulated.

The means by which M. pharaonis workers are influenced by electrical fields remains
uncertain. However, the influencing factors seem to arrest the movement of the foraging ants when
they come within about Smm from the electrical source. The influence does not seem to be an
attraction to the electrical field because the ants are not "pulled” into the field and remain. When
the ants are within the influencing area of the field, they remain for a short time and continue to
forage.

As of this time, the affect of magnetism and heat are ruled out as possible factors which the
ants are perceiving when within the electrical field. Test indicate that there were no significant
increases in the temperature of the electrical wiring used in the experiments when the current was
turned on. Magnetism was ruled out because the presence of electrical insulation decreased the
number of worker ants influenced by the current. Lines of magnetism are transmitted through
insulation and if this were the influencing factor, the number of ants arrested by the current would
not be different between the two types of wiring.

While the arrestment of foraging had been noted in M. pharaonis as well as other species of
ant, little is known about what factors are involved in this behavior. However, some of important
factors in this behavior seem to be the distance the ants are from the source of the electrical field
and the amount of insulation around the wiring.
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Field Performance of The Entomopathogenic Fungus Metarhizium
anisopliae in Enclosed Inoculation Chambers for
German Cockroach (Blattella germanica) Control

Jeffrey B. Tucker', Jeff Cook?, Debra Fenton®, Michael Andis*

Consumer demand for increasingly safe and naturally derived insecticides has
pressured the urban structural pest management industry to develop alternatives to
traditional band and spot applications of organic chemicals. The development of
containerized cockroach baits in convenient packaging has revolutionized the
over—the—counter insecticide industry.

The most recent development in pre—packaged cockroach baits is the incorporation of
entomopathogenic fungi in “inoculation chambers" which include a non—toxic bait simply
as a means of bringing cockroaches in contact with fungal spores to achieve control.

A field study was conducted to evaluate an enclosed, baited inoculation chamber
containing M. anisopliae (EcoScience Laboratories) for German cockroach (Blattella
germanica) control. Trial sites were forty low-income single family residences in
Houston, Texas. Units were assigned one of four treatment protocols based on a
randomized block design. Ten units were treated with a single placement of twelve M.
anisopliae inoculation chambers (12 ESL) each. Ten units were treated with a single
placement of twenty-four inoculation chambers (24 ESL) and ten units were treated
with twelve inoculation chambers which were all replaced four weeks after initial
treatment (12 + 12 ESL). A standard for comparison was provided by treating ten units
with twelve MaxForce Roach Control System (American Cyanamid) bait stations.

The degree of pre-treatment infestation of German cockroaches was estimated by
sticky trap catch counts in each unit's kitchen. Trap catch counts were performed at 2,
4, 6 and 8 weeks post—treatment and percent reductions in catch counts were calculated.
The 24 ESL treatment protocol with M. _anisopliae inoculation chambers and the
MaxForce bait station treatment protocol achieved similar percent reductions in trap
catch counts although there is greater variability in the MaxForce results. The 12 ESL
and the 12 + 12 ESL protocols provided generally lower percent reductions and greater
variability in resulits.

The efficacy demonstrated by the M. anisoplige inoculation chambers in these
challenging conditions indicates that this product may be integrated into urban pest
management strategies.

TEntomology Associates, P.O. Box 70375, Houston, Texas 77270
2University of Texas, School of Public Health, Houston, Texas
3EcoScience Laboratories, Inc., Amherst, Massachusetts
“Roussel-Bio Corporation, Lincoin Park, New Jersey



The effects of interspecific competition on
158 oviposition behavior in two species of cockroaches,

Periplaneta fuliginosa and Periplaneta americana.

J. M. Gordon and P. A. Zungoli
Department of Entomology,Clemson University
Clemson, S.C. 29634-0365

In the Southeastern United States, two species of cockroaches
in the genus Periplaneta are commonly found together, the
smokybrown cockroach, P. fuliginosa and the American cockroach, P.
americana. Although their habitats are not identical, they are
generally found as indoor/outdoor pests of homes surrounded by old
hardwood trees and vegetation. Both cockroaches reproduce by
depositing a hardened ootheca in a substrate. The oothecae hatch
in 30-40 days yielding an average of 16-18 nymphs for American
cockroaches and 20-22 nymphs for smokybrown cockroaches.

The objective of this study was to examine the effects of one
species on another s oviposition behavior. The experiment was
conducted by placing ten newly molted and newly inseminated female
cockroaches into glass aquaria which contained four substrate
choices for oviposition. The substrates were a wooden wall void
structure, peat moss, marble chips and bare glass. Three tanks
contained only smokybrown cockroaches, three tanks contained only
American cockroaches and three tanks contained five each American
and smokybrown cockroaches. Only females were placed in the
aquaria. The cockroaches were kept undisturbed in the aquaria for
seven weeks, after which time, they were removed. Oothecae were
recorded with respect to their location and species and then on
hatching, number of nymphs were recorded. Damaged oothecae were
recorded separately.

Overall, peat was the substrate used most frequently by both
American and smokybrown cockroaches in either pure or mixed
colonies. American cockroaches used the peat almost exclusively in
pure colonies and in mixed colonies used the marble chips
occasionally. However, they never used the vertical wall void
surface in which to deposit their oothecae. Smokybrown
cockroaches oviposited in the wall void about 15% of the time in
pure colonies and >30% of the time in mixed colonies and rarely
used the marble chips. Bare glass was almost never chosen by
either species as an oviposition site. Interestingly, American
cockroaches damage their own oothecae by chewing on them in pure
colonies and smokybrown cockroaches do not. However in mixed
colonies, the majority of damaged oothecae were smokybrown
cockroach oothecae. This may indicate that American cockroaches
were selectively cannibalizing smokybrown oothecae in mixed
colonies as a result of competition but such conclusions would
need observational data to be substantiated. Finally, the average
number of oothecae produced by smokybrown and American cockroaches
in pure colonies was 77, in mixed colonies the average number of
oothecae was significantly less at 61. This number was lower
because of lower numbers of smokybrown oothecae.
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Analysis of German cockroach foraging efficiency in the
laboratory using non-stationary Markov Chains

Joe J. DeMark!
Tom Kuczek?2
Gary W. Bennettl

Abstract

Computerized moving image analysis (MIA) was utilized in the laboratory to
track the movement behavior of both second and fifth instar German cockroaches
between food, water and harborage sites for the entire instar duration within an
enclosed arena. It appeared that the cockroaches were becoming more efficient (less
" random) in their movements between the resource sites as the time spent in the
laboratory arena increased. Therefore, a non-stationary Markov Chain statistical
analysis was performed on the movement data to determine transition rates
between the resource sites every 12 hours (12:12, L:D cycle). An examination of the
transition rates showed that the fifth instars became more efficient over time in
their movements between the resource sites in both the light and dark cycles. The
second instars did not become more efficient over time. These findings support
those of Cloarec and Rivault, 1991 who have shown in the field that German
cockroaches improve their foraging performance as they grow larger. Graphs of
transition rates for various days and cummulative trace diagrams of various days

will be presented to support these findings.

I Center for Urban and Industrial pest Management, Department of Entomology, Purdue
University, West Lafayette, IN 47907.

2 Department of Statistics, Purdue University, West Lafayette, IN 47907.
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Cockroach allergens in urban environments are a major risk factor
for acute asthma attacks.

Martin D. Chapman, Lisa D. Vailes, Donald E. Mullins,
Susan M. Squillace, Lawrence E. Gelber and Thomas A.E. Platts-Mills.

Division of Allergy and Clinical Immunology,
University of Virginia, Charlottesville, VA

Cockroach (CR) allergens have been known to cause immediate allergic reactions
for over 20 years and have been associated with asthma symptoms in urban areas, such
as Chicago, Washington DC, New York and New Orleans. The principal species
involved are Blattella germanica and Periplaneta americana. In recent studies, we raised
a panel of monoclonal antibodies to B. germanica which defined two protein allergens,
Bla g 1 and Bla g II, and developed enzyme immunoasays (ELISA) for measuring these
allergens in house dust samples (see Pollart et al, J Allergy Clin Immunol 87:511-521,
1991). Approximately 40% and 80% of CR allergic patients make IgE antibodies to
Bla g 1 and Bla g 1, respectively.

To investigate the role of CR allergens as risk factors for acute asthma attacks,
we have compared the prevalence of IgE antibodies to CR in patients presenting to
hospital Emergency Rooms (ER) with asthma, with that of age and sex matched controls
presenting to the ER with other diagnoses. These studies were carried out in
Charlottesville, VA, Altanta, GA and Wilmington, DE and involved comparisons of
antibody levels to CR and other environmental allergens (dust mite, cat, ragweed and
ryegrass polien) in over 200 patients with asthma and an equal number of controls.

The results show that 38% of asthmatics, as compared to 8% of controls, had IgE
antibody to the 3 indoor allergens (mite cat and CR), and that in the Wilmington study
25/114 asthmatics as compared to 7/114 controls had IgE antibody to CR. There were
also significant racial differences in allergen exposure: most CR allergic patients were
black, whereas most cat allergic patients were white (p<0.001).

Environmental exposure to CR allergens (Bla g I and Bla g II) was compared by
analysing allergen levels in 4 dust samples (kitchen, bedding, bedroom floor and sofa)
from 186 houses (93 asthma patients and 93 controls) from Wilmington. Most patients
admitted to the ER with asthma who had serum IgE antibodies to CR had dust samples
which contained >2units Bla g II per gram dust in their homes (range 2-500 units/g).
Allergen levels in kitchen dust were higher than in dust samples from the other sampling
sites and, interestingly, ~20% of homes without visible evidence of CR infestation had
detectable CR allergen in dust samples.

Estimates of population attributable risk suggest that admission to the ER with
asthma was associated with IgE antibody to indoor allergens in 40-56% of cases. The
increase in asthma mortality and morbidity in the US has occurred primarily among
black populations living in urban areas. Our results suggest that senstization and
exposure to CR allergens is an imoportant risk factor for asthma attacks among these
populations and that methods of reducing CR infestation should be considered as part of
the management of the disease.
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Insecticide Resistance Detection for the German Cockroach
(Dictyoptera: Blatellidae) with Glue-Toxin Traps.

J. I. MOSS, R. S. PATTERSON, AND P. G. KOEHLER!

USDA - ARS, Medical & Veterinary Entomology Research Laboratory,
P.O. Box 14565, 1600 S.W. 23rd Dr., Gainesville, Florida, 32604

1/ Department of Entomology and Nematology, University of
Florida, Gainesville, Fl. 32611.

ABSTRACT

We have developed a way to check for insecticide resistance
in German cockroaches, Blatella germanica (L.), at the site of
infestation. 1Insecticide impregnated glue was evaluated for its
ability to yield useful toxicological data for German
cockroaches. Toxicities of three classes of insecticides
(carbamate, organophosphate, and pyrethroid) were evaluated using
topical applications and exposure to insecticide impregnated
glue. CocKkroaches which were resistant to topical insecticide
applications were also resistant to the glue formulation.
Reliability of results was greatest when mortality was scored 40
to 48 h after the cockroaches become stuck on the glue.

Field test using diagnostic doses based on probit analysis
have been conducted. Insecticide treated traps were left in an
infested area over-night and removed the next day. The traps
were examined for live cockroaches the afternoon of day following
removal of the trap. Preliminary tests using multiples of the
LCqq and LCqgqy resulted in underestimates of mortality in treated
apartments. We have gotten improved predictability using 10
times the LCg, as a diagnostic dose. In addition to bendiocarb,
cypermethrin, and dursban, we have added malathion, propoxur and

sevin to our field tests.
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MONITORING OF COCKROACH POPULATIONS IN PUBLIC HOUSING AS PART OF
INTEGRATED PEST MANAGEMENT STRATEGY OF CONTROL

sam Bryks, M.8c. R.P.E. Manager, Pest Control Programs

Metropolitan Toronto Housing Authority
Toronto, Ontario, Canada

A program of monitoring for cockroach populations within individual
apartments of entire buildings was developed., Two glue traps for
trapping German cockroach Blatella germanica are placed at selected
location sites. Traps are checked 48 hours later. A number of
treatment protoceols are recommended for individual apartments on
the basis of the population sample determined from monitoring.
Results from more than 40 buildings showed that in most cases 70%
of apartments did not have detectable infestation or had low
detectable infestations (less than 10 insects on two monitors).
only 10 - 20% of suites required full insecticidal treatment. All
others were treated by cockroach bait stations alone. Considerable
variations in distribution of degree of infestation can exist
between different buildings. Such variations highlight the
inefficiency of non-targetted total building treatments. Selected
treatment protocols on the basis of pretreatment 1levels of
infestation enable remarkable reduction of insecticide use and
inconvenience to residents. This paper emphasizes the value of
pretreatment monitoring as a tool for selection of treatment
protocols as well as of post-treatment monitoring for evaluatien
of success of control. The validation of population sampling by
glue traps as a means of establishing action threshold levels in
the urban setting is discussed.
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Identification and environmental distribution
of whole body and aerosolized allergens
from German and American cockroaches

R. J. Brenner, R. M. Helm, A. W. Burks & L. W. Williams

USDA-ARS-MAVERL, Gainesville, FL, and Arkansas Children's Hospital, Little Rock, AR

Cockroaches produce a plethora of allergenic proteins. Clinical studies indicate that persons with
allergies to German cockroaches may react to 8-13 proteins; which protein elicits an allergenic
response appears to be a function of (1) genetic predisposition, (2) history of exposure to
cockroaches, and (3) mechanism of exposure (dermal, inhalant, ingested). This research
identified the principal allergenic proteins in American and German cockroach whole body
preparations, and also characterized the aeroallergens from cockroach colonies. Data indicate
that aerosolized allergens are of only three sizes, 36 kiloDaltons (kD), 55 kD and 80 kD,
whereas whole body extracts produce a greater range of allergenic proteins. Surface allergens
were mapped following release of German cockroaches into test kitchens, and airborne levels
were measured periodically, Data revealed a high concentration of surface allergens in the areas
of food preparation and storage.
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"Influence of surface type on residual activity of several commercial
insecticides” Jeff M. Edwards and Laura L. Karr , DowElanco Insecticide
Discovery Group, Walnut Creek, CA

Two experiments to evaluate the effect of surface type on the performance of
one experimental and several commercial insecticide formulations were
conducted. The initial and residual activity of three pyrethroids against
German cockroaches was assessed on oily and oil-free masonite. Masonite
panels were pretreated with corn oil or left oil-free and were then sprayed
with wettable powder formulations of esfenvalerate, DEMON, and TEMPO.
Adult male German cockroaches were caged upon the treated panels at
various post-treatment intervals. Corn oil pretreatment was found to
adversely affect the residual activity of all three materials. Next, the initial
and residual activities of EMPIRE, FICAM+, and DEMON on oily and oil-
free masonite and stainless steel were evaluated. Caging adult male
German cockroaches upon treated panels at various post-treatment
intervals revealed that the three insecticides interacted umiquely with the
four surface types; overall, however, corn-oil pretreatment adversely
affected residual activity of all materials studied on both surfaces. The
impact of surface interactions on insecticide performance and evaluation
in the lab and in the field will be discussed.
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