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INTRODUCTION 

This publication documents the National Conference on Urban Entomology and 
Invasive Pest Ant Conference which took place virtually May 24-25, 2021 using the 
platform Zoom. During the 2020 COVID-19 Pandemic, the in-person conference was 
postponed, then cancelled and held virtually.  This was the 17th NCUE and, like the 
conferences before, it met its mission to open channels of communication and 
information between scientists in industry, academia, and government, and to foster 
interest and research in the general area of urban and structural entomology. 

 
The objectives of NCUE as an organization include: 
1. Promoting the interest of urban and structural entomology. 
2. Providing a forum for the presentation of research, teaching and extension programs 

related to urban and structural entomology. 
3. Preparing a written/electronic proceedings of all invited and accepted papers given 

or prepared at the biennial meeting. 
4. Promoting scholarship and the exchange of ideas among urban entomologists. 
5. Awarding scholarships to students pursuing scholastic degrees in urban entomology. 
6. Hosting an onsite student competition for students who are currently involved in their 

undergraduate or graduate programs. 
 

The 2020(2021) NCUE & IPA Conference continued to meet all these objectives with 
new research, students, and attendees. The conference gathered 295 professionals 
from several countries and across the United States, who came with ideas to share 
and left with new knowledge and a stronger network of colleagues and friends. 

 
The next NCUE & IPA Conference will take place in Salt Lake City, UT May 15-18, 
2022. The planning committee encourages everyone to keep in touch throughout 
the years by joining the NCUE Facebook Group and subscribing to the mailing list. 
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DISTINGUISHED ACHEIVEMENT 
AWARD 

 
MALLIS MEMORIAL AWARD LECTURE 

 
Urban Entomology Through the Eyes of a Molecular Ecologist   

 
MEDWARD L. VARGO, Department of Entomology, Texas A&M University 

ed.vargo@tamu.edu 
 
It is a great honor to give the Mallis Memorial Lecture and to be recognized with the NCUE 
Distinguished Achievement Award. I would like to thank the awards committee for their recognition. 
My title includes two terms that we don’t usually see together—urban entomology and molecular 
ecology. This is too bad, because the two fields of study have a lot to offer each other. Molecular 
ecology is a branch of evolutionary biology that uses molecular genetic tools to address traditional 
ecological questions. This is a large and growing field of biology that offers many new insights into 
the behavior, dispersal and reproduction of organisms. As urban entomologists, molecular ecology 
can teach us a lot about the pests we study. And conversely, the pests we study have some 
amazing biology that has a lot to offer molecular ecologists. 
 
I first got interested in molecular ecology as a graduate student at the University of Georgia when 
Ken Ross joined our lab as a postdoc and began his now famous work on the genetic structure of 
fire ant colonies. I took the lessons I learned and applied them to studies of subterranean termites 
when I started my first faculty position at NC State University. In this talk I want to highlight some of 
the findings of my lab group and my collaborators, partly to show the power of molecular ecology to 
shed light on the biology of urban pests, and partly because some of the details revealed are basic 
biological traits that all urban entomologists should know. 
 
The first series of findings I would like to highlight concerns the breeding system of subterranean 
termites. The application of molecular markers has shed important new light on the breeding 
structure of this group. Due to the cryptic nature of their nesting and foraging habits, it is difficult to 
find the reproductive of subterranean termites to determine which colonies have primary 
reproductives and which have secondary reproductives (neotenics). By collecting workers and 
genotyping them with biparentally inherited markers, such as microsatellites, we can infer the 
breeding structure of colonies. In addition, we can determine how inbred colonies are. Results from 
our lab and other groups show that there is variation in colony breeding structure among species 
and among populations within a species. For example, populations of the eastern subterranean 
termite, Reticulitermes flavipes, tend to have mostly colonies headed by primary reproductive in the 
southern portion of its range, while colonies in the north tend to have multiple inbreeding neotenics. 
Work on termite breeding systems was reviewed in Vargo and Husseneder (2011) and Vargo 
(2019). One of the most exciting things we discovered is that colonies of some subterranean 
termites have female neotenics that are half clones of the original founding queen, a system we 
named asexual queen succession (AQS). In collaboration with Kenji Matsuura, we first found AQS 
in the Asian species, Reticulitermes speratus, which we reported in a 2009 paper (Matsuura et al. 
2009). This is an amazing reproductive system that was totally unknown in termites. AQS has many 
advantages over the production of neotenics through normal sexual reproduction, such as rapid 
colony growth and the large colony size afforded by the large number of reproducing neotenics (up 
to 600), and all this while avoiding the production of inbred workers. Plus, the original queen’s 
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genetic contribution to offspring is never diluted as it would be under normal sexual reproduction. 
Shortly thereafter, we found AQS in the U.S. species Reticulitermes virginicus (Vargo et al. 2012). It 
has now been found in many species of termites and appears to be widespread (Vargo 2019). 
 
Another area of research that has greatly expanded by molecular methods is genetic fingerprinting 
of colonies to track their fate after insecticide treatment in the field and to delineate the foraging 
areas of colonies. We have done a number of studies to track the effect of baits and liquid 
termiticides on field colonies. A couple of examples are reported in Vargo (Vargo 2003) and Vargo 
and Parman (2012). This method of genetic fingerprinting has many advantages over older 
methods such as using dyes to mark foragers, but it is still not widely referenced by urban 
entomologists. I encourage us all to embrace these newer, more powerful methods. 
These same approaches can be used to study the breeding structure of ants, as we did in a study 
of the Asian needle ant, Brachyponera chinensis, an invasive species in the southeastern U.S. 
(Eyer et al. 2018). This species invades both urban and natural areas where it forms large 
polydomous colonies. We found that although colonies could be spatially expansive, with linear 
foraging distances of 75 m, it was not unicolonial. One of the most amazing things about this 
species is that colonies are founded by a single queen. As the colony grows, it produces daughter 
queens and males that mate in the colony and the daughter queens remain in their natal colony, 
supplementing reproduction of the original queen. This breeding system is much like that of 
termites, in which the original founding reproductives are replaced by inbreeding reproductives. (As 
a side note, termite comprise a large part of the diet of this ant.) Surprisingly, we found that this ant 
exhibits the same breeding system in both the native and introduced ranges. We hypothesize that 
the ability of this ant to tolerate inbreeding in its native range pre-adapted it to become established 
in its invasive range, where, at least initially, it would have been subject to inbreeding as is common 
in invasive species. 
 
The dark rover ant, Brachymyrmex patagonicus, is a recent invader to the U.S., first seen in 
Louisiana in 1976. It has since spread throughout the Gulf Coast area and the Southwestern U.S. It 
frequently infests buildings and is emerging as a major structure infesting ant in the southern U.S. 
We have conducted genetic studies to show that some 80% of the colonies of this ant have a single 
queen, where as 20% have multiple queens, usually only two queens (Eyer et al. 2020). This 
species forms very dense populations in urban areas. By genetically fingerprinting foraging trails on 
residential properties, we found that most colonies used a single foraging trail and these foraging 
trails were stable over a period of at least one month (Eyer et al. 2021). We also found a high 
density of colonies on residential properties, with up to 28 colonies in one yard, including 21 trailing 
up the exterior of a house, at a frequency of one colony every 2.5 m (8 ft.). In some unpublished 
work, we found that an ant bait containing imidacloprid was effective in eliminating colonies, but the 
high level of trail fidelity exhibited by colonies, likely requiring placement of a bait station on or near 
every trail to eliminate all ants from a property. 
 
In conclusion, I have tried to highlight just a few examples of how the approaches of molecular 
ecology can advance the field of urban entomology. I have used examples of social insects—
termites and ants—but these techniques can be used to provide insights into the biology and 
management of all urban pests. Some recent reviews on the dispersal and population genetics of 
bed bugs (Booth et al. 2018) and cockroaches (Vargo 2021) illustrate how molecular genetic tools 
can add important new information on our most significant urban pests. Many of the newer insights 
provided by molecular ecology have already made it into the Mallis Handbook of Pest Control, and 
we can expect this to increase in future editions. Although Arnold Mallis may not have heard of 
molecular ecology, a field that did not exist during his time, his tremendous legacy and the field of 
molecular ecology are now inextricably linked through his seminal book, and that is a good thing for 
urban entomology. 
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AWARDS PRESENTATIONS  

BACHELOR OF SCIENCE 

Undergraduate Award – Marlo Black, University of Tennessee 

 

Growth Dynamics of Blattabacterium, an Endosymbiont of German 
Cockroaches 

 
MARLO BLACK, University of Tennessee 

 
Abstract 

 
Blattabacterium is an obligatory endosymbiotic bacterium found in most cockroach 
species, including the German cockroach (Blattella germanica). Blattabacterium is 
involved in nitrogen recycling and uric acid metabolism in its host, and appears to play 
an important role in the growth and development of cockroaches. We observed 
significant variations in the abundance of Blattabacterium among field-collected 
populations of German cockroaches. The factors that determine the abundance and 
fluctuations of this bacterium in its host are poorly understood. Therefore, we 
investigated the dynamics of Blattabacterium in German cockroaches in relation to 
developmental stage, mating, sex and diet. German cockroaches were reared and 
sampled at intervals, followed by DNA extraction of each sample. Genomic DNA from 
different treatments was analyzed with qPCR to quantify the growth kinetics of 
Blattabacterium, using specific primers validated for this endosymbiont. The work is 
ongoing and we hypothesize that Blattabacterium abundance will vary with sex, diet and 
the reproductive cycle in female cockroaches. A deeper understanding of host-symbiont 
association might open new approaches for controlling German cockroach populations. 
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DOCTORAL 

Seasonal Activity, Spatial Distribution, and Physiological Limits of 
Subterranean Termites, Reticulatermes spp. (Blattodea: Rhinotermitidae) in 

an East Texas Forest 
 

MARK JANOWEICKI and Edward Vargo, Texas A&M University 
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STUDENT PAPER COMPETITION 
 

Field Evaluations of Sulfuryl Fluoride Fumigation for Control of the Common 
Bed Bug, Cimex lectularis (Hemiptera: Cimicidae) Using a 1.9x Dosage Factor in 

Motor Vehicles and filled Cargo Trailers  
 

DAKOTAH B. TODD, Virginia Tech University  
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Quantification of Daily Feces Production for each Bed Bug Cimex lectularius 
(Hemiptera: Cimicidae) Life Stage 

 
MORGAN M. WILSON, Dini Miller, Virginia Tech University  
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Resistance to Fipronil in the Common Bed Bug, Cimex lectularius (Hemiptera: 
Cimicidae) 

 
MARIA A. GONZALES-MORALES, Zachary DeVries, Angela Sierras, Richard G. 
Santangelo, Madhavi L. Kakumanu, Coby Schal, North Carolina State University 

 
Cimex lectularius L. populations have been documented worldwide to be resistant to 
pyrethroids and neonicotinoids, insecticides that have been widely used to control bed 
bugs. There is an urgent need to discover new active ingredients with different modes of 
action to control bed bug populations. Fipronil, a phenylpyrazole that targets the GABA 
receptor, has been shown to be highly effective on bed bugs. However, because fipronil 
shares the same target site with dieldrin, we investigated the potential of fipronil 
resistance in bed bugs. Resistance ratios in eight North American populations and one 
European population ranged from 1.4- to >985-fold, with highly resistant populations on 
both continents. We evaluated metabolic resistance mechanisms mediated by 
cytochrome P450s, esterases, carboxylesterases, and glutathione S-transferases using 
synergists and a combination of synergists. All four detoxification enzyme classes play 
significant but variable roles in bed bug resistance to fipronil. Suppression of P450s and 
esterases with synergists eliminated resistance to fipronil in highly resistant bed bugs. 
Target-site insensitivity was evaluated by sequencing a fragment of the Rdl gene to 
detect the A302S mutation, known to confer resistance to dieldrin and fipronil in other 
species. All nine populations were homozygous for the wild-type genotype (susceptible 
phenotype). Highly resistant populations were also highly resistant to deltamethrin, 
suggesting that metabolic enzymes that are responsible for pyrethroid detoxification 
might also metabolize fipronil. It is imperative to understand the origins of fipronil 
resistance in the development or adoption of new active ingredients and implementation 
of integrated pest management programs.  
 
 

 
 
 



18  



19  

 
 
 
 



20  

Do the Termite Gut Symbionts Influence the Caste Differentiation in 
Reticulatermes flavipes (Blattodea: Rhinotermitidae)? 

 
RAJANI SAPKOTA, Purdue University   
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Effects of Essential Oil Components on the Respiratory Physiology of 
Insecticide-Susceptive and Multi-Resistant Strains of Blatella germanica 

(Blattodea: Ectobiidae) 
 

SEAN OLADOPUPO, Auburn University
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2020(2021) NCUE Planning Committee 

Conference Chair: Allie Allen (NPMA) 
Program & Proceedings Chair: Molly Keck (Texas A&M AgriLife Extension) 
Secretary: Carrie Cottone (City of New Orleans Mosquito, Termite & Rodent Control) 
Awards Chair: Kyle Jordan (BASF) 
Treasurer: Ed Vargo/Lisa Jordan (Texas A&M University) 
Sponsorship Chair: Dan Suiter (UGA) 

 
Local Arrangements Co-Chair: Kelly Palmer (Washington County Extension) 
Local Arrangements Co-Chair: Fudd Graham (Auburn University) 

 
 
 
 
 

2022 NCUE Planning Committee 
 

Conference Chair: Molly Keck (Texas A&M AgriLife Extension) 
Program & Proceedings Chair: Carrie Cottone (City of New Orleans Mosquito, Termite 
& Rodent Control) 
Secretary: Awards Chair: Allie Allen (NPMA) 
Treasurer: Ed Vargo/Lisa Jordan (Texas A&M University) 
Sponsorship Chair: Dan Suiter (UGA) 

 
Local Arrangements Chair: Ary Faraji, Salt Lake City Mosquito Abatement District 
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BYLAWS 

NCUE Bylaws 

 

NATIONAL CONFERENCE ON URBAN ENTOMOLOGY 
 

ARTICLE I- NAME 
The name of this organization is the National Conference on Urban Entomology. 

 
ARTICLE II-BACKGROUND 
In the spring of 1985, individuals representing urban entomology and the pest control 
industry came together to organize a national conference to be held biennial. The 
mission of these conferences was to open channels of communication and information 
between scientists in industry, academia, and government, and to foster interest and 
research in the general area of urban and structural entomology. 

 
The primary scope of the National Conference is to emphasize innovations and 
research on household and structural insect pests. It is the intent; however, to provide 
flexibility to include peripheral topics that pertain to the general discipline of urban 
entomology. It is anticipated that the scope of the conference could change through 
time, but the emphasis would be to provide an opportunity for urban entomologist to 
meet on a regular basis. It is not anticipated that any specific memberships would be 
required or expected, but that the cost associated with the conference would be met 
through registration fees and contributions. In the event that funds become available 
through donations or from the sale of conference proceedings, that these resources will 
be spent to meet expenses, to pay the expenses for invited speakers, and to provide 
scholarships to qualified students working in urban entomology. It is the intent of this 
organization to be non-profit, with financial resources provided to the Conference to be 
used entirely in support of quality programming and the support of scholarships. 

 
ARTICLE III-OBJECTIVES 
The objectives of this organization are: 

 
1. To promote the interest of urban and structural entomology. 

 
2. To provide a forum for the presentation of research, teaching and extension 
programs related to urban and structural entomology. 

 
3. To prepare a written/electronic proceedings of all invited and accepted papers 
given or prepared at the biennial meeting. 

 
4. To promote scholarship and the exchange of ideas among urban entomologists. 
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5. As funds are available, scholarships will be awarded to students pursuing 
scholastic degrees in urban entomology. Three levels of scholarships will be offered: the 
first level is for Bachelor students; the second level is for Masters students; and the third 
level is for Ph.D. candidates. These students must register for, and attend, the 
conference and present the paper in order to receive funding. These scholarships will 
be awarded based solely on the merits of the candidates, and the progress that they 
have made towards completion of their research and scholastic degrees. The student 
will receive funding only if they are currently enrolled in a university at the time that the 
conference is held. 

 
6. There may also be first, second, and third place recipients of an onsite student 
competition for students who are currently involved in their undergraduate or graduate 
programs. These students can compete for scholarship funds; however, if any student 
has already been awarded a scholarship for the current meeting, and wishes to 
participate in this onsite competition, their presentation must be completely separate, 
and they must be properly registered in advance for this competition. 

 
ARTICLE IV-JURISDICTION 
The jurisdiction of this conference is limited to events held within the United States of 
America; however, we will be supportive of international urban entomology conferences 
as they are organized and held. 

 
ARTICLE V-MEMBERSHIP 
There are no membership requirements associated with this organization except for the 
payment of registration fees which go to offset the cost of holding the conference, 
preparation/printing of proceedings and the offering of scholarships. All persons with an 
interest in urban entomology are invited to attend the conferences and associated 
events. 

 
ARTICLE VI-OFFICERS 
Leadership for the Conference will be provided by the Chair of the Conference 
Committee. The Executive committee will be composed primarily of representatives 
from academia, industry and government. There will be seven officers of the Executive 
Committee and will include the following: 

Chair of the Conference Committee 
Chair of the Program Committee 
Chair of the Awards Committee 
Secretary to the Conference 
Treasurer to the Conference 
Chair of the Sponsorship Committee 
Chair of the Local Arrangements Committee 

 
The Chair of the Conference Committee will preside at all Committee meetings, and will 
be the Executive Officer for the organization, and will preside at meetings. In the 
absence of the Chair of the Conference Committee, the Chair of the Program 
Committee may preside. The voting members for executive decisions for the 
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conference will be by a majority vote of a quorum which is here defined as at least five 
officers. 

 
The duties of the officers are as follows: 

 
Chair of the Conference Committee: To provide overall leadership for the Conference, 
to establish ad hoc committees as needed, and to solicit nominations for new officers as 
needed. 

 
Chair of the Program Committee: To coordinate the conference in terms of arranging for 
invited speakers and scientific presentations as well as oversee the printing of 
announcements, programs and proceedings. 

 
Chair For Awards: To oversee and administer the Mallis Award, scholarships and other 
honors or awards as approved by the executive committee. 

 
Secretary: To take notes and provide minutes of meetings. 

 
Treasurer: Provide documentation of expenditures, and the collection and disbursement 
of funds. To act on behalf of the executive committee in making arrangements with 
hotels, convention centers and other facilities in which conferences are held. 

 
Chair For Sponsorship: This committee will be involved in fund raising and in seeking 
sponsorship for various aspects of the conference. It will also contact contributors and 
potential contributors to seek donations and support for the conference and associated 
events. It is anticipated that the committee will be composed of at least one member 
representing academia, and one member representing industry. 

 
Chair For Local Arrangements: To gather information on behalf of the executive 
committee for hotels, convention centers and other facilities in which the conference is 
to be held. To arrange for audio/visual equipment, and to oversee the general physical 
arrangements for the conference. 

 
ARTICLE VII-TERMS OF OFFICE & SUCCESSION OF OFFICERS: 
Officers may serve for a maximum of four conference terms (8 years); however, if no 
new nominations are received, the officers may continue until such time as 
replacements are identified and installed. 
The Awards Chair is the last position to be served, and may be relieved from NCUE 
officer duties unless asked or willing to serve NCUE in another capacity. 
The Conference Chair may serve for one conference after which time they will become 
the Chair of the Awards Committee. 
The Program Chair may serve for one conference term after which time they will 
become the Conference Chair. 
The Secretary may serve for one conference term, after which time they will become the 
Program Chair. 



31  

The Chair for Local Arrangements should change with each conference unless the 
meetings are held in the same location. 
The Chair the Sponsorship Committee (to include both an academic and industry 
representative) will serve for two conferences. 
The Treasurer will serve for two conference cycles, unless reappointed by the Executive 
Committee. 

 
ARTICLE VIII-NOMINATION OF OFFICERS 
Nominations for any of the chair positions may come from any individual, committee, or 
subcommittee, but must be forwarded to the Chair of the Conference before the final 
business meeting of each conference. It is further anticipated that individuals may be 
asked to have their names put into nomination by the Chair of the Conference. In the 
event that there are no nominations, the existing Chair may remain in office with a 
majority vote of the Executive Committee for the conference. It is clearly the intent of 
these provisions that as many new people be included as officers of this organization as 
is possible, and no one shall be excluded from consideration. 

 
ARTICLE IX-MEETINGS 
Conferences of the National Conference on Urban Entomology will be held every two 
years. Meetings of the officers of this organization will meet at least annually either in 
direct meetings or by conference calls in order to plan the upcoming conference, and to 
conduct the business of the organization. 

 
ARTICLE X-FINANCIAL RESPONSIBILITIES 
All financial resources of the Conference will be held in a bank under an account 
named, “National Conference on Urban Entomology", and may be subjected to annual 
audits. Expenditures may be made in support of the conference, for scholarships and 
other reasonable costs; however, funds may not be used to pay officers’, or their staff’s 
salaries, or for officers’ travel expenses. In the event that this organization is 
disbanded, all remaining funds are to be donated to the Endowment Fund of the 
Entomological Society of America. 

 
ARTICLE XI-FISCAL YEAR 
The fiscal year will run from January 1 through December 31 of each year. 

 
ARTICLE XII-AMENDMENTS 
The bylaws for this organization may be amended by a two-thirds affirmative vote of the 
attendees at the business meeting, provided that the proposed amendments are 
available for review at least 48 hours in advance of the voting. 

 
ARTICLE XIII-INDEMNIFICATION 
The National Conference on Urban Entomology shall indemnify any person who is or 
was a party, or is or was threatened to be made a party to any threatened, pending or 
completed action, suit or proceeding, whether civil, criminal, administrative or 
investigative by reason of the fact that such person is or was an officer of the 
Committee, or a member of any subcommittee or task force, against expenses, 
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judgments, awards, fines, penalties, and amount paid in settlement actually and 
reasonably incurred by such persons in connection with such action, suit or proceeding: 
(I) except with respect to matters as to which it is adjudged in any such suit, action or 
proceeding that such person is liable to the organization by reason of the fact that such 
person has been found guilty of the commission of a crime or of gross negligence in the 
performance of their duties, it being understood that termination of any action, suit or 
proceeding by judgment, order, settlement, conviction or upon a plea of nolo contendere 
or its equivalent (whether or not after trial) shall not, of itself, create a presumption or be 
deemed an adjudication that such person is liable to the organization by reason of the 
commission of a crime or gross negligence in the performance of their duties; and (II) 
provided that such person shall have given the organization prompt notice of the 
threatening or commencement (as appropriate) of any such action, suit or proceeding. 
Upon notice from any such indemnified person that there is threatened or has been 
commenced any such action, suit or proceeding, the organization: (a) shall defend such 
indemnified person through counsel selected by and paid for by the organization and 
reasonably acceptable to such indemnified person which counsel shall assume control 
of the defense; and (b) shall reimburse such indemnity in advance of the final 
disposition of any such action, suit or proceeding, provided that the indemnified person 
shall agree to repay the organization all amounts so reimbursed, if a court of competent 
jurisdiction finally determines that such indemnified persons liable to the organization by 
reason of the fact that such indemnified person has been found guilty of the commission 
of a crime or of gross negligence in the performance of their duties. The foregoing 
provision shall be in addition to any and all rights which the persons specified above 
may otherwise have at any time to indemnification from and/or reimbursement by the 
organization. 

 
Modified: 5/19/10-passed 
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