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INSECT GROWTH REGULATORS IN URBAN
PEST MANAGEMENT

G. W. Bennett
Department of Entomology
Purdue University
West Lafayette, IN 47907

Insect growth regulators (IGRs) have been very successful in the Urban Pest
Management arena, with uses for fleas, the German cockroach, mosquitoes, the
pharaoh ant and stored product pests. Some of the more recent developments with
IGRs and some of these pests will be discussed here, with an emphasis on the
German cockroach.

German Cockroach - Blattella germanica (L.)

Methodologies used in the experiments discussed here have been cited in the
published literature (Bennett et al. 1986, King and Bennett 1988, Runstrom and
Bennett 1984).

Laboratory Studies - Tables 1 and 2 show that fenoxycarb resulted in
significantly higher mortalities than hydroprene (both applied at 10 pg/ul) to 1st and
4th instar nymphs, and significantly higher levels of sterility to virgin females,
fertilized females and males, respectively. The sterility effects of fenoxycarb to
fertilized females and the mortality effects to 1st stage nymphs are particularly
notable.

Table 1. Mean percent mortality of German cockroach nymphs following
topical exposure to fenoxycarb or hydroprene.2

x % mortalityP

Treatment & dosage Age at exposure (nymphal stage)
(ng/ul) Ist 4th
Fenoxycarb 10 90.02 76.72
Hydroprene 10 33.3b 6.7b
Control 10.0b 0.0b

aFrom King and Bennett 1988

b Within each column, percentages followed by the same letter are not significantly
different (P > 0.05; Newman-Keuls range test [Anderson and McLean 1974)).
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Table 2. Reproductive effects of fenoxycarb and hydroprene applied topically to
German cockroach adults /b,

Treatment &dosage % Sterile¢
ng/ul
Virgin females Fertilized females Males
Fenoxycarb 10 56.72 93.1a 43.3a
Hydroprene 10 0.0b 32.1b 7.1b
Control 13.3b 20.6P 13.7b

aAll treated cockroaches were paired with a non-treated mating partner.

bFrom King and Bennett (in press).

CWithin each column, percentages followed by the same letter are not
significantly different (P > 0.05; Newman-Keuls range test).

Wing twisting of females was not 100% correlated with sterility at the 10ug/ul
doses of fenoxycarb and hydroprene (Table 3). At the lower treatment rates, some
wing twisting occurred, but a significant decline in sterility was found with
hydroprene.

Table 3. Relationship between wing-twisting and sterility among IGR-treated
German cockroach females?.

Treatment & dosage % of twisted-wing
(ug/pl) x twisted wing-ratingb females sterilized®
Fenoxycarb 10 3.5 96.12
Fenoxycarb 1 | 1.8 69.22
Hydroprene 10 3.0 96.2a
Hydroprene 1 1.6 27.7b

aFrom King and Bennett (in press).

bTwisted-wing ratings based on 0-5 scale.

CWithin each column, percentages followed by the same letter are not
significantly different (P > 0.05; Newman-Keuls range test).

Findings from this study show fenoxycarb to induce greater mortality (through
the inhibition of molting), sterility and morphogenetic effects than hydroprene.
Fenoxycarb appears to be a promising candidate for pest management programs
against B. germanica because it sterilizes late instar nymphs as well as adults, and
causes mortality in younger nymphs.
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Several experimental chitin synthesis inhibitors are being evaluated in
laboratory studies. Tables 4 and 5 present LC50 and LC95 data for 2nd and 5th stage
German cockroach nymphs. All of these compounds show promise with UC 84572
and CGA 112913 causing nymphal mortality at very low concentrations. This
information is exciting relative to the future of IGRs in German cockroach
management.

Table 4. Lethal Concentrations of chitin synthesis inhibitors (% a.i. in diet)
required to kill 2nd stage nymphs of the German cockroacha.

Compound N LC50b LCgs
Dow XRD-473 300 0.0192 0.077a
Alsystin 300 0.027a 0.1452
UC 84572 240 0.000508b 0.00119b
CGA 112913 180 0.000191¢ 0.000425¢

aThanks to J. J. DeMark for the use of his data.
bWithin each column, numbers followed by the same letters are not
significantly different (95% FL).

Table 5. Lethal Concentrations of chitin synthesis inhibitors (% a.i. in diet)
required to kill 5th stage nymphs of the German cockroach?.

Compound N LCsqb LCg5
Dow XRD-473 300 0.7652 3.82a
Alsystin © 300 0.6492 3572
UC 84572 240 0.000754P 0.00139b

CGA 112913 180 0.000363¢ 0.000562¢

aThanks to J. ]. DeMark for the use of his data.
bWithin each column, numbers followed by the same letters are not
significantly different (95% FL).

Field Studies - Hydroprene causes a gradual decline in a population because
sterile adults die without producing offspring. Laboratory studies have shown
fenoxycarb to have additional mortality and sterility effects. With this in mind, let's
review field evaluations of various treatment strategies using these 2 JHAs.
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In 1982, Dursban/Vaponite + 1.2% hydroprene, Dursban/Vaponite alone, and
1.2% hydroprene alone were applied to cockroach infested apartments and
monitored over a 6-mo period (Fig. 1). The insecticide/IGR combination declined
gradually over time from > 90% to < 80% population reduction. The IGR alone
treatment did not show significant population reduction until after 3 mo,
demonstrating the importance of a supplemental insecticide treatment in achieving
rapid reductions in populations.

1982 Field Trials

D/V+12

% Reductions in Population Size

0 T T T T m
0 1 2 3 4 5 6
MONTHS

Fig. 1. Mean percent reductions of German cockroach populations in apartments
after treatments with Dursban/Vaponite + 1.2 % hydroprene (D/V + 1.2),
Dursban/Vaponite (D/V) or 1.2% hydroprene (1.2). All Dursban/Vaponite
treatments were applied at the 0.25%/0.25% rate.
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Fig. 2 represents mean percent population reductions over 12 mo using several
treatment and 3-mo retreatment strategies. Using this low rate (0.6%) of hydroprene
was not effective in these experiments, even when a retreatment with both Safrotin
and hydroprene was made. When compared with the 1.2% hydroprene trecatment
and retreatment strategy shown in Fig. 3, significantly higher population reduction
are noted over the 12-mo evaluation period for the 1.2% (reatment. Sterility in the
1.2%-treated population, as reflected by the mean percent twisted-wing adults (Fig.
4), was significantly higher following the 3-mo retreatment than any of the other
treatment/retreatment strategies. This emphasizes the need for the higher rate of
hydroprene in treating buildings with heavy cockroach infestations. The percent
adults with twisted wings declined significantly for all treatments by 12-mo (Fig. 4),
pointing to the need for retreatment every 2-3 mo.

1983 Field Trials
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Fig. 2. Mean percent reductions of German cockroach populations in apartments
after treatments with 1.0% Safrotin + 0.6% hydroprene and 3-month retreatments
with 1.0% Safrotin + 0.6% hydroprene (BOTH), 0.6% hydroprene (110.6) or no
retreatment (NONE).
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Fig. 3. Mean percent reductions of German cockroach populations in apartments
after treatments with 1.0% Safrotin + 1.2% hydroprene (H1.2) and 1.0% Safrotin +
0.6% hydroprene (H0.6). Three-month retreatments were 1.2% hydroprene (H1.2)
and 0.6% hydroprene (HO0.6).
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1983 Field Trials
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Fig. 4. Mean percent of German cockroach populations as twisted-wing (T.W.)
adults in apartments with initial treatment/3-month retreatment as follows: 1.0%
Safrotin + 1.2% hydroprene/1.2% hydroprene (H1.2); 1.0% Safrotin + 0.6%
hydroprene/0.6% hydroprene (H0.6); 1.0% Safrotin + 0.6% hydroprene/same 3-

month retreatment (S + H0.6); and 1.0% Safrotin + 0.6% hydroprene/no 3-month
retreatment (NONE).

Fenoxycarb treatment strategies (Fig. 5) were evaluated in {ield experiments in
1986. The 1.0% Safrotin alone treatment/retreatment strategy was the least effective
over the 12-mo evaluation, with 10-25% lower population reductions than the
fenoxycarb treatments at the various post-treatment evaluation periods.
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1986 Field Trials

100

@ i
5B 80 -
g TF‘*
= .
2 60 - '
e -~ SAFROTIN
P~ - A
& —o—  S$+0.125%
g 40 - R
2 —A— S5+0.25%
U -
-§ —— S+0.5%
e 20 -
153 R

0 T { T T T T T v T T T

0 2 4 6 8 10 12
MONTHS

Fig. 5. Mean percent reductions of German cockroach populations in apartments
treated and retreated at 2, 6, and 9 month intervals with 1.0% Safrotin (SAFROTIN),
1.0% Safrotin + 0.125% fenoxycarb (S + 0.125%), 1.0% Safrotin + 0.25% fenoxycarb (S
+ 0.25%), and 1.0% Safrotin + 0.5% fenoxycarb (S + 0.5%).

All 3 rates of fenoxycarb evaluated were effective, with less than 10% difference in
population reductions between the high and low rates. In evalualing population
sterility (% adult wing twisting), Fig. 6 shows that the 0.5% rate of fenoxycarb
resulted in consistently higher levels of wing twisting over the 12-mo evaluation
periods. The importance of maintaining population sterility at high levels for best
long-term results cannot be overemphasized. In fact, subsequent field trails with a
0.06% application rate of fenoxycarb resulted in failure to achieve adequate
population reductions. Considering the low levels of sterility attained by the 0.125%
rate (Fig. 6), this unsatisfactory result with the 0.06% rate could be predicted.
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1986 Field Trials
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Fig. 6. Mean percent of German cockroach populations as twisted-wing (T.W.)
adults in apartments following treatment and 2, 6, and 9 month retreatment with
1.0% Safrotin or 1.0% Safrotin and 3 different rates of fenoxycarb.

JHAs are excellent candidates for use in long-term German cockroach
management strategies. Rates of application and appropriate retreatment inlervals
(at least every 3 mo) are critical considerations in formulating successful programs.
JHAs are not appropriate for all German cockroach problems, but in buildings with
serious and chronic infestations, JHAs have their greatest utility. IGRs (including
JHAs, molting inhibitors, chitin synthesis inhibitors, etc.) are considered biorational
chemicals; thus, many of the negatives associated with the continuous use of
insecticides, such as resistance and contaminating residues can be alleviated through
the appropriate use of IGRs.

Thanks are expressed to B. L. Reid for his assistance in the analysis and
preparation of these field data for this presentation.
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Fleas and Termites

Methoprene has been used successfully in flea control programs for many
years. In recent laboratory tests, fenoxycarb and methoprene were applied to pieces
of carpet and evaluated against 1st instar cat flea larvae for the inhibition of
development. Table 6 shows that there was sufficient residual activity with either
chemical to provide season-long protection from fleas.

Table 6. IGR inhibition of larval cat flea development?.

% emerged adults from deposits aged:

Treatment (%) 1da 4 wks 20 wks 52 wks
Fenoxycarb 0.125 0 0 0 - 10
0.0312 0 0 7 20
0.0078 0“ 10 17 57
Methoprene 0.015 0 0 10 40
0.0078 0 0 3 53
Untreated 67 87 93 93

aThanks to M. K. Rust for the use of his data.

The role of IGRs in termite control is not yet known. Methoprene, fenoxycarb,
and a numbered compound (Ro 16-1295) have been studied in the lab (Su et al.
1985). Mortality of worker termites has generally been low (< 20%) and not much
higher with soldier termites (< 40%). One interesting phenomenon has been the
formation of presoldiers from IGR-treated workers. This shift from worker to
presoldier could have pronounced impact on the social integration (worker ratio) of
a termite colony, leading to eventual colony demise. Additional information is also
needed on the transport of IGRs to queen termites, and the sterility that might
result. Thus, a number of questions must be answered before the utility of IGRs for
termite control will be known.
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INTERNATIONAL ASPECTS OF URBAN
PEST MANAGEMENT: COCKROACH PESTS IN CHINA

William H Robinson
Urban Pest Control Research Center
Department of Entomology
Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061

The goal of the National Conferences on Urban Entomology was to bring together
urban entomologists from research, extension, and industry for the exchange of data and
ideas on a variety of insect pests (Zungoli 1986). It is appropiate that emphasis be
given to pests and pest management programs in the United States in the first two
conferences, but the scope must eventually be expanded. The worldwide distribution of
many household and structural pests can provide for a considerable amount of information
exchange between scientists. Limited research funds available to academia and industry
should promote increased exchange of biological and control data on common pests. The
research and pest management programs on household and structural insect pests outside the
U.S. include:

[] scientists in Denmark and England have provided
considerable data on the biology, habits,
and control of the cat flea (Olson 1982, Olson et
al. 1982);

[] researchers in Hungary, and West Germany,
are working on cockroach biology
and control (Bajomi and Erdos 1982, Klunker
1977);

{} mosquito abatement and stinging insect control are
research topics in England and Europe (Curtis and
White 1984, Burgess 1986, Delmotte and Mathot
1983);

[1 scientists in West Germany, Japan, France, and
Yogoslavia are working on the biology and
control of beetles infesting structural
wood (Kuhne 1981, Iwata and Nishimoto 1980,
Cymorek 1968, Guillemain-Thevenot et al.,
1972, Marovic 1976).

Complete reviews of the urban-pest research programs worldwide would be
valuable, but not possible in one presentation. Indeed, an International Conference on
Urban Entomology would be required--and at this time may be very appropiate!
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I will limit this presentation to a review of some of the research and pest
management programs for household cockroach pests in China--The People’s Republic of
China. China’s research community is perhaps the least known throughout the world,
primarily because of the language differences, and the isolationist policy that has
historically characterized the government.

CHINA

Background. The People’s Republic of China is a vast and geographically varied
country. The population is nearly one billion, with about 240,000 million people living
in urban areas. Associated with the living space for this population is a variety of
household and structural insect pests; the most important include mosquitoes, termites,
bedbugs, and cockroaches.

There are approximately 19 cockroach species that are household pests in China.
The major pest species are Blattella germanica (L.), and six Periplaneta species. The
major Periplaneta species include P. americana (L.), P. australasiae (F.), and P.
fuliginosa (Serv.). The German cockroach occurs primarily in locations that are regularly
heated in winter, such as hotels, restaurants, and transportation stations (Woo and Guo
1984). Periplaneta species are more generally distributed, and occur in single- and
multiple-family dwellings (Woo 1982).

Research on Cockroaches. Research on cockroach pests in China is conducted
primarily at the government level--the Ministry of Agriculture, the Chinese Academy of
Sciences, branches of the military, especially the Navy, and the Anti-epidemic and
Sanitation Stations. There is a limited amount of research conducted at the university
level (Gafford 1981). Not unlike the U.S., there are limited funds available to
university-based scientists for research on household and structural pests. The agency
primarily responsible for research on cockroach biology, insecticide resistance, and the
design and delivery of cockroach pest management programs in China is the Anti~epidemic
and Sanitation Stations. There are Anti-epidemic and Sanitation Stations located in all
provinces and major cities. Leadership for the cockroach research efforts is provided by
Dr. Xiu-yuan Hu; he is stationed in Nanjing.

The Anti-epidemic and Sanitation Station personnel involved in cockroach and
bedbug research form a "scientific study group"; this group of about 150 professionals
meets once a year to exchange information and plan research projects. Most of the
research data presented at these meetings has been compiled in three books (Huang 1986).
These volumes contain 90% of the published data on cockroaches in China in the last 10
years. Unfortunately, these books are not well known, and have a limited distribution.
1987 marked the 10th year for the scientific study group, and the annual meeting was held
December 8-12 in Shanghai. Approximately 150 professionals from all over China, including
Anti-epidemic and Sanitation Station personnel and People’s Patriotic Health Committee
personnel, gathered to present research data and discuss pest management programs for
cockroaches and bedbugs.

A review of some of the cockroach pest management programs discussed at this
meeting can provide some insight into the typical design and delivery of such programs in
China.
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COCKROACH PEST MANAGEMENT IN DALIAN

The coastal city of Dalian is located in northeastern China in Liaoning Province.
This large city covers 12,000 square kilometers, and is a leading port and tourist
attraction. In 1987 the city government declared that they wanted the city to be
"cockroach free". A technical advisory committee was formed to design a program to
achieve this. It was composed of representatives from a medical college, a university
biology department, the Anti-epidemic and Sanitation Station, and the People’s Patriotic
Health Committee. The funds for the program were provided from the central and provincial
governments.

Pest Management Program. The technical advisory committee set out to design a
cockroach pest management program that would be accepted by the people, easily carried
out, and effective in reducing the cockroach infestation level. The program was composed
of 1) a survey of cockroaches and structures, 2) establishment of infestation-level goal,

3) selection of insecticides, 4) an education program, 5) chemical and nonchemical control
strategies, and 6) evaluation procedures.

The program has a three-year action plan. In 1987 emphasis was placed on control
structures with serious cockroach infestations; in 1988 the program will be expanded to
the entire city; in 1989 the program will be evaluated, and long-term control strategies
will be considered.

Survey. The Anti-epidemic and Sanitation Station employed and trained 600 people
to inspect the living space of 17,000 families for cockroaches. The survey revealed six
cockroach species as pests in the city. P. japonica (98%) and B. germanica (2%) were the
most common, and 51% of all structures were found to be infested. In one instance,
Station personnel removed 3.6 kilograms of dead cockroaches from one structure. Visual,
sticky trap, and flushing methods were used in the survey of the target pests. Kitchens
(68%) were found to be the most infested area, and second was outside storage rooms (9%).
The structures with the highest incidence of cockroaches were more than 16 years old.

Infestation-level Gaal. The goal of the program was to achieve within three years
the goal of 5% or less of the apartments and houses containing five or fewer cockroaches,
and 2% or less of the apartments and houses containing two or fewer cockroach egg cases.

Control Strategies. During the initial survey, cockroach harborage sites were
noted. For the first phase of the program three truckloads of concrete were used to seal
cockroach harborages discovered in the initial survey.

Candidate insecticides were screened and permethrin selected for the first indoor
spraying in April of 1987. In June and August permethrin and cypermethrin were applied
indoors, and dichlorvos and permethrin were applied outdoors. All application were made
by Anti-epidemic Station personnel and people trained by them.

Evaluation. The pest management program as evaluated in October 1987. Living
areas were inspected by professionals using a 3% pyrethrins spray directed in suspected
cockroach harborages. At the end of the first year 90% control was reported.

COCKROACH PEST MANAGEMENT IN SHANGHAI

The seaport city of Shanghai is one of the world’s largest cities with about 17
million people. There are about 4 million families, and 2 million live in central city.
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A survey for cockroaches revealed that there were infestations in a majority of the
buildings. A pest management program similar to the one in Dalian was prepared.

The cockroach pest management program in Shanghai involves the Anti-epidemic and
Sanitation Station and personnel from the People’s Patriotic Health Committee. These two
groups work closely in implementing the program. The Anti-epidemic Station personnel are
usually university-trained professionals. They provide the design and direction of the
program, but they may have limited contact with the residents--the target audience. The
Patriotic Health Committee personnel are less trained, but they implement the program, and
interact directly with the residents.

Following a survey of structures to determine the level of household infestations,
candidate insecticides were screened using field-collected cockroaches, and applications
made by the Anti-epidemic Station personnel and the 2,400 people employed and trained for
pest control. An additional 1,700 people were employed to maintain and evaluate the

program. The budget for pest control in the city of Shanghai is Y5 million ($18 million)
per year.

The goals for the Shanghai program are similar to those for Dalian: 5 or less
cockroaches in family living spaces; 3 or less cockroaches in food stores, and hotel
kitchens; and O cockroaches in restaurants, and hotel lobbies and rooms. A fine of
Y10-Y20 is imposed when infestation levels exceed these goals. The Anti-epidemic Station
personnel are responsible for this regulatory action.

CONCLUSIONS

Cockroach pest management programs in China are well planned and almost always
successful. For a country with so many people and crowded conditions in many of the urban
areas, successful pest management programs are important! Much of the success comes from
the level of organization, the availability of a large workforce, and the government,
district, community, and individual cooperation possible in a socialist country.

The organizational structure of the program in Dalian is an excellent example.
The technical advisory group provided leadership to a subgroup that contacted and trained
the professional pesticide applicators, and a second subgroup organized and instructed the
leaders and people in each city district. The district communist leaders, in turn,
contacted leaders at the community/apartment/commercial building level, they contacted
individuals and explained the program. Education programs with one-to-one contact can be
very effective (Thoms and Robinson 1986). The success of the program is partly due to the
involvement and committment of local governments.

Pest management programs for household or nuisance pests in the U.S. are often
hampered by limited funds and workforce, changing or disinterested leadership, and limited
education programs for the target audience. The success of the programs in China is
evidence of what can be accomplished when some of these variables or obstacles are
removed.
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Abstracts of Paper Presentations

TERMITES

Penetration Abilities of Dursban® TC into Pine Sapwood. B.L. Dodson, W.B.
McCloud & Company, Schaumburg, IL 60193

Residual amounts of Dursban® TC, a termiticide containing chlorpyrifos,
when applied to pine sapwood will remain relatively constant six months after
the initial treatment at depths of 400-600 microns below the wood's surface.
The wood moisture content of treated wood did not significantly influence the
penetration abilities of Dursban® TC at tested moistures.

Termiticides Today. J.K. Mauldin and M.K. Bradford, FS-USDA, Southern For.
Exp. Sta., Gulfport, MS 39503

The chemicals available for subterranean termite control are changing.
The highly effective termiticides, chlordane and heptachlor, are under serious
review by the Environmental Protection Agency. Since 1980, chlorpyrifos,
isofenphos, endosulfan, permethrin, fenvalerate, and cypermethrin have been
registered as termiticides. Effectiveness of these chemicals in nationwide
tests will be given.

New Technologies for Control of Drywood and Subterranean Termites. W.
Ebeling, Dep. Biol., Univ. California, Los Angeles, CA 90024 and C.F. Forbes,
Dep. Earth Sci., California State Univ., Dominguez Hills, CA

Tarp-covered buildings are heated to 150°F to bring interiors of
structural wood members to 120°F, lethal to drywood termites. Light, flexible
ducts conduct heated air throughout the building and a heat-resistant fan in
every room prevents heat stratification. sand (10-16 mesh) is a barrier
against subterranean termites.

Can Termite Bioassay Procedures be Standardized? J.K. Grace, Facul. For.,
Univ. Toronto, Toronto, Ont. Canada M55 1Al

Standardization of materials testing procedures is an ideal with
universal support, but also universal failings due to geographic differences
in biology, environmental conditions, and specific goals. From work with
Reticulitermes, the author suggests that acceptance of a standard theoretical
approach to material evaluation may be of more value than attempts to
standardize methodological details.
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Variables Which Influenced Tunnel Location in the Eastern Subterranean Termite
Reticulitermes flavipes (Kollar) (Isoptera: Rhinotermitidae). J.B. Ballard,
Dow Chemical, Moorestown, NJ 08057

Variables were evaluated in terms of their ability to influence tunnel
location in eastern subterranean termites. Termite workers initiated tunnels
wherever vertical surfaces were encountered. On a slanted soil surface,
tunnels were initiated at the bottom of the slant.

Wood-destroying Insects in Louisiana During 1987. J.P. La Fage, Dep.
Entomol., Louisiana State Univ., Baton Rouge, LA 70803

In Louisiana, pest-control operators perform nearly 40,000 treatments for
wood-destroying insects (wdi) annually. State law requires that every
treatment be recorded with the Louisiana Department of Agriculture and a
contract for work performed be issued to the property owner and recorded by
the Structural Pest Control Commission. Beginning in 1987, the Department of
Agriculture expanded its record keeping procedures so that the contract report
included additional information. Data now compiled includes name of property
owner, address of property treated, date of treatment, type of insect treated,
construction type, an type of treatment (preconstruction, remedial, spot).

An analysis of treatment records for the year 1987 is in progress. Data
on the first seven months of 1987 reveal that slightly more than 20,000 wdi
treatments were performed in the state by licensed pest-control operators. Of
these, the vast majority (ca. 20,000) were for native subterranean termites.
Many fewer contracts were written for Formosan subterranean termites than had
been expected. Four times as many slab construction treatments were performed
than pier treatments. Remedial treatments outnumbered preconstruction
treatments by three to one. The accuracy of the data collected is highly
dependent upon the knowledge and concern of the person filing contract for the
pest-control operator. Future efforts will be concentrated on verifying data
already compiled and establishing actual costs associated with types of
treatments performed.

COCKROACHES

Age Dependent Developmental and Morphogenetic Responses of Last Stage German
Cockroach Nymphs to Fenoxycarb and Hydroprene. J.E. King and G.W. Bennett,
Dep. Entomol., Entomology Hall, Purdue Univ., W. Lafayette, IN 47907

Biocassays were conducted to determine the sensitive developmental period
of last stage German cockroach nymphs to topical applications (10 pg/pl) of
fenoxycarb and hydroprene. Both juvenoids induced wing-twisting and sterility
among adults treated during the first half of the last instar. In addition,
fenoxycarb killed nymphs treated on day 6 and sterilized over one-half of the
cockroaches treated only 3-4 days before the final molt.
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Comparative Toxicology and Biochemical Detoxification Capacity of North
American Blattella Species. R.W. Wadleigh', P.G. Koehler and R.S5. Patterson?®,
1Household Insect Research Project, Univ. Florida, Institute of Food an
Agricultural Sciences, Gainesville, FL 32611; *USDA-ARS, Insects Affecting Man
and Animals Research Laboratory, P.O. Box 14565, 1600 SW 23rd Dr.,
Gainesville, FL 32604

Insecticide toxicity and biochemical detoxification capacity were studied
in Blattella germanica (L.), B. wvaga Hebard, and B. asahinai Mizukubo.
Comparative studies. are reported on organophosphorus, carbamate, and
pyrethroid insecticide toxicity data and the results of assays of insecticide
detoxification systems in these species.

Vapor-Induced Behavior in Different Strains of the German Cockroach, Blattella
germanica (L.). M.T. Wooster and M.H. Ross, Dep. Entomol., Virginia
Polytechnic Institute and State Univ., Blacksburg, VA 24061

Behavioral bioassays were used to determine dispersal times for 50% of
the German cockroach populations (DT50) in order to examine vapor-induced
strain differences. Pesticide-susceptible and field-collected resistant
strains were tested. Pesticides examined included: propoxur, diazinon,
malathion and S-Bay FCR.

Laboratory Evaluation of the Flushing Activity and Knockdown Effect of
Insecticides for German Cockroach Control. B.L. Reid and G.W. Bennett, Dep.
Entomol., Purdue Univ., W. Lafayette, IN 47907

An inexpensive laboratory test procedure was developed to assess the
flushing effect and knockdown activity of insecticides used to control the
German cockroach, Blattella germanica (L.). The number of insects which leave
the harborage (= flushed) and that exhibit moribund symptoms (= knockdown) are
monitored repeatedly for one hour after treatment. This procedure provides a
relative measure of blatticide flushing and knockdown activity, and may be
predictive of results under field conditions.

Control of Cockroaches Around Bryan, Texas Homes with Insecticidal Treatments
During 1987. T.A.. Granovsky, Granovsky Associates, Inc., 3206 Wilderness
Rd., Bryan, TX 77801

Effective perimeter treatment of urban homes can reduce populations of
Periplaneta spp. and Parcoblatta spp. cockroaches which can invade at ground
level. A 1/2% Dursban bait provided significantly more and longer cockroach
control than Dursban 50W, Dursban 1/2% Granules, Dursban ME, or Knox Out 2FM.
Insecticidal treatments around the exterior of urban Texas homes is important
for cockroach management.
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The Role of Diet Composition in Determining Feeding Response of the Brown-
Banded Cockroach (Supella longipalpa) to Insecticide Treated Diets. R.W.
Hamilton and C. Schal, Dep. Entomol., Rutgers Univ., New Brunswick, NY 08903

Longevity, reproduction, and daily meal size were examined in female
brown-banded cockroaches fed diets containing either 5%, 25%, 65% protein or
commercial rat food. Based upon these consumption patterns, feeding rates and
mortality were examined in insects fed the 5% and 25% protein diets which were
treated with either boric acid or hydromethylnon. Boric acid inhibited the
feeding response to a large degree, while diets containing hydromethylnon were
consumed at rates equal to control diets. Feeding rates were enhanced on a
diet low in protein and high in carbohydrate. However, these minor
differences in feeding patterns were not sufficient to cause changes in
mortality rates of insects fed insecticide treated diets.

URBAN IPM PROGRAMS

Urban IPM and the Structural Pest Control Industry. C.M. Christensen, Dep.
Entomol., Univ. Rentucky, Lexington, KY 40546

The structural pest control industry has traditionally been a service
industry centered around the regular application of pesticides. The industry
has utilized calendar applications of pesticides to economically provide a
reasonable level of pest control in past years but the emerging challenges of
contamination, pesticide resistance, and public "right to know" threaten this
type of pest control service. Pest management tools and techniques exist that
will allow the industry to implement truly integrated pest management
programs. The economics of implementing IPM programs is the major difficulty.

The Urban Clientele: Opportunities for 1IPM Programs. J.R. Gladin, Dep.
Entomol., Oklahoma State Univ., Stillwater, OK 74078-4064

Increasing awareness of pesticide wusage in the urban environment has
fostered interest in providing IPM programs for the urban clientele.
Accessing these clients can be difficult due to the lack of organization.
However, they can be reached through extension programs and the distribution
of materials using appropriate channels. Two programs conducted in Oklahoma
are recent examples.

An IPM Index for Household Cockroach Control. A.J. Slater, Office of
Environmental Health and Safety, Univ. of California, Berkeley, CA 94720

Data gathered over eighteen years from 920 student apartments was used to
develop an IPM index. The index is a compilation of effectiveness, safety,
and costing factors and is used to measure and compare different control
strategies to plan management decisions for the future. This concept can be
used in other UIPM programs.
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Quality Assurance in Integrated Pest Management. G. Million, Veterans
Administration Medical Center, Fort Howard, MD 21052

Quality assurance is the "“cutting edge" of improved management for a
diverse group of services and businesses. The role and methodology of quality
assurance and its relationship to Integrated Pest Management is discussed.
Many of the concepts addressed are applicable to pest management operations in
a wide range of settings.

Biologically-Based Cultural Control Methods; Outdoor Cockroaches and Migrating
Millipedes. A.G. Appel, Dep. Entomol., Auburn Univ., Auburn, AL 36849-5413

Most cultural control methods are based on 1little more than educated
guess-work. For outdoor cockroaches, Periplaneta species, and migrating
millipedes, Oxidus gracilis Koch, desiccation studies revealed rapid water
loss (cuticular permeabilities range from 45 to 80 zg/cm® /h/mmHg), little
desiccation tolerate, and decrease movement after desiccation. Habitat
modifications alone reduced pest populations 70-90%.

Efficacy of Sulfuryl Fluoride and Admixtures of Carbon Dioxide Against the
Cigarette Beetle, Lasioderma serricorne (Coleoptera: Anobiidae). W.L.A.
Osbrink, N.-Y¥. Su and R.H. Scheffrahn, Fort Lauderdale Research and Education
Center, Univ. Florida, Fort Lauderdale, FL 33314

Fumigations were conducted to determine the effectiveness of sulfuryl
fluoride and admixtures of carbon dioxide against various life-stages of the
cigarette beetle., Ovacidal effects of sublethal applications of the fumigant
are presented.

An Integrated Pest Management Program for Indoor Pests in a Biomedical
Research Facility. H.B. Jacobi and F.E. Wood, National Institutes of Health,
Bethesda, MD 20896

An IPM program for indoor pests in research environments is presented.
This program resulted in an 87% reduction in pest population levels and a 93%
reduction in insecticide usage. Program components; i.e., monitoring, pest
suppression strategies, record-keeping, and program evaluation are discussed.
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NATIONAL CONFERENCE ON URBAN ENTOMOLOGY
February 21-24, 1988
Adult Education Center

University of Maryland
College Park, Maryland

PROGRAM
Sun F 21,1
8:00-10:00pm. ..MIXer . . . . ... ... e Chesapeake
Mon F 22,1
800am........ Registration . . . . ...... ... ... .. ... .. ... Main Lobby
845am........ Moming Sesslon . . . . v . v v v e e Auditorium
Local Arrangements - Gene Wood, University of Maryland
Introductory Comments - Michael Rust, U.C. Riverside
900am........ Urban Entomology Perspectives . . . . ... ... .. .. Auditorium
Jeff La Fage, Louisiana State University
Bill Robinson, VPI & SU
10:00am.. . ..... Urban IPM Programs . . . . . . ... .. c ... Auditorium
Gene Wood, University of Maryland
10:40am.. . ... .. Break
11:00am.. . . .. .. Amold Mallis Memorial Lecture . . . .. ......... Auditorium
Studies on Lyme Disease
Gail Habicht, SUNY at Stony Brook
12:00 Noon. . . . .. Luncheon. . . .. ... .. ... Chesapeake
1:15pm........ Afternoon Session . . . . ... ... o Lo L., Auditorium
Moderator - Claude Thomas, B&G Equipment
1:15pm........ Foraging & Distribution of Subterranean Termites
Susan Jones, U.S. Forest Service, Gulfport
1:45pm.. . ... .. Foraging & Distribution of Cockroaches
Rick Brenner, USDA, Gainesville
2:15pm.. ...... Adjourn to Paper Sessions
2:30pm.. . ..... Concurrent Paper Presentations
Termites. . . . . . o e e e e e e 1105

Nan-Yao Su, Ft. Lauderdale REC, University of Florida - Moderator

2:30 . . Introduction
Nan-Yao Su, Ft. Lauderdale REC, Univ. of Florida

2:35 . . Penetration Abilities of Dursban® TC into Pine Sapwood
B.L. Dodson, W.B. McCloud & Company

2:47 . . Termiticides Today
J.K. Mauldin and M.K. Bradford, FS-USDA, Southern

Forest Experiment Station
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2:59 .

3:11 .

3:23 .

3:35 .

3:47 ..

Cockroaches.

. New Technologies for Control of Drywood and

Subterranean Termites
W. Ebeling, U.C. - Los Angeles
C.F. Forbes, Dept. Earth Sci., Calif. State Univ.

. Can Termite Bioassay Procedures be Standardized?

J.K. Grace, Facul. For., Univ. Toronto

. Variables Which Influenced Tunnel Location in the

Eastern Subterranean Termite Reticulitermes
Sflavipes (Kollar) (Isoptera: Rhinotermitidae)
J.B. Ballard, Dow Chemical

. Wood-destroying Insects in Louisiana During 1987

J.P. LaFage, Louisiana State Univ.
Closing remarks

Coby Schal, Rutgers University - Moderator

2:30 ..

2:40 . .

2:50 .

3:00 .

3:10 .

3:20 .

Age Dependent Developrmental and Morphogenetic
Responses of Last Stage German Cockroach Nymphs to
Fenoxycarb and Hydroprene

J.E. King and G.W. Bennett, Purdue Univ.

Comparative Toxicology and Biochemical Detoxification
Capacity of North American Blattella Species
R.W. Wadleigh, University of Florida
P.G. Koehler and R.S. Patterson, USDA-ARS, Insects
Affecting Man and Animals Research Laboratory

. Vapor-Induced Behavior in Different Strains of the

German Cockroach, Blattella germanica (L.)
M.T. Wooster and M.H. Ross, Virginia Polytechnic
Institute and State University

. Laboratory Evaluation of the Flushing Activity and

Knockdown Effect of Insecticides for German Cockroach
Control

B.L. Reid and G.W. Bennett, Purdue University

. Control of Cockroaches Around Bryan, Texas Homes with

Insecticidal Treatments During 1987
T.A. Granovsky, Granovsky Associates, Inc.

. The Role of Diet Composition in Determining Feeding

: Response of the Brown-Banded Cockroach (Supella

longipalpa) to Insecticide Treated Diets
R.L. Hamilton and C. Schal, Rutgers University

Urban IPM Programs . . . . . .. . . . .. . ittt v 1109
Chris Christensen, University of Kentucky - Moderator

2:30 ..

2:40 .

2:50 .,

Urban IPM and the Structural Pest Control Industry
C.M. Christensen, University of Kentucky

. The Urban Clientele: Opportunities for IPM Programs

J.R. Gladin, Oklahoma State University

. An IPM index for Household Cockroach Control

AJ. Slater, U.C. - Berkeley
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3:00 . . Quality Assurance in Integrated Pest Management
G. Million, Veterans Administration Medical Center
3:10 . . Biologically-Based Cultural Control Methods; Outdoor
Cockroaches and Migrating Millipedes
A.G. Appel, Auburn University

3:20 . . Efficacy of Sulfuryl Fluoride and Admixtures of Carbon
Dioxide Against the Cigarette Beetle, Lasioderma
serricorne (Coleoptera: Anobiidae)

W.L.A. Osbrink, N.-Y. Su and R.H. Scheffrahn, Fort
Lauderdale Research and Education Center,
University of Florida

3:30 . . An Integrated Pest Management Program for Indoor
Pests in a Biomedical Research Facility
H.B. Jacobi, National Institutes of Health
F.E. Wood, University of Maryland

3850pm........ Concurrent Discussion Session

TEIMUEES . . . o v o i e e i e e e e e e e 1105
Joe Mauldin, USDA-Gulfport - Moderator

Cockroaches. . . . . . . v i i i e e e e e e e e e e 1123
Don Reierson, U.C. Riverside - Moderator

Urban IPM Programs
Ken Pinkston, Oklahoma State University - Moderator

530 pm.. ...... Adjourn
F 23,1
8:00am........ Morning Sessjon . . . .. ..... ... e Auditorium
8:00am........ Pyrethroid Insecticides
John C. Wickham, Incon Consultants, Ltd.
9.00am........ Carpenter Ants
Roger Akre, Washington State University
9:30am........ Fleas
Mike Rust, U.C. - Riverside
10:00am.. . . . ... Break
10:30am. . ... .. Concurrent Discussion Sessions
Pyrethroid Insecticides. . . . . ... . ................ 1105
Don Cochran, VPI & SU - Moderator
Presenters
John Proctor, Mobay Corporation
John Wickham, Incon Consultants, Ltd.
ANUS . . L e e e e e e e e e e e e e 1109
Jimmy Olson, Texas A&M University - Moderator

Presenters
Robert Wagner, U.C. Riverside
Roger Akre, Washington State University
Ted Shapas, American Cyanamid Company
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Richard Patterson, USDA-ARS, Gainesville - Moderator
SPECIAL PAPER - Alice Olsen, Danish Pest Infestation
Laboratory

Presenters
Mike Rust, U.C. - Riverside
Dave Byron, B&G Equipment

11:15am.. . .. ... Repeat of Concurrent Discussion Sessions
Pyrethroid Insecticides. . . . ... ... ............ 1105
Ants . .. e e e e 1109
Fleas . . . . . o i i e e e e e e e e e 1123
12:00 Noon. . . . .. Luncheon. . . . ... ... ittt iienenenen Chesapeake
1:30pm........ Afternoon Session . . . . e Auditorium
Moderator - John Owens, S.C. Johnson & Son
1:130pm.. ...... Managing Stored-Product Insects with Pheromones
Wendell Burkholder, University of Wisconsin
2:00pm........ Insect Growth Regulators
Gary Bennett, Purdue University
230pm........ Information Transfer in Urban Extension
Michael Raupp, University of Maryland
300pm........ Break
330.......... Concurrent Discussion Sessions '
Stored-Product Insects. . . .. ... ... ... ... .. 1105
Dave Mueller, Insects Limited, Inc. - Moderator
Presenters

Wendell Burkholder, University of Wisconsin
Daryl Faustini, Philip Morris USA

Insect Growth Regulators . ... ................ 1123
Phil Koehler, Univ. of Florida - Moderator
Presenters
Gary Bennett, Purdue University
Mike Rust, U.C. - Riverside

Information Transfer in Urban Extension . . ... .. ... 1109
Bill Robinson, VPI & SU - Moderator
Presenters

Chris Christensen, University of Kentucky
Michael Raupp, University of Maryland

4:15pm.. ... ... Repeat of Concurrent Discussion Sessions
Stored-Product Insects. . . . ... ... ............ 1105
Insect Growth Regulators . . .. ................ 1123
Information Transfer in Urban Extension . . ...... .. 1109
500pm........ Adjourn



115

700pm.. ...... Banquet. . ... .... .. ... Chesapeake

Master of Ceremonies - Mike Rust, U.C. Riverside
Speaker - Roger Gold, University of Nebraska
Recognition Award Recipients:

Dr. John Osmun, Purdue Universi

Dr. Gene Wood, University of Maryland

F 1
845am........ Morning Sesslon . . . ..................... Auditorium
Moderator - Gene Wood, University of Maryland
8:45am........ Historic Paths of Urban Development
Robert M. Adams, Secretary, Smithsonian Institution
9:45am........ International Aspects of Urban Pest Management
Bill Robinson, VPI & SU
10:30 am.. . . . ... Closing Remarks

Pat Zungoli, Clemson University
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