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Preface and Acknowledgements 
 

Welcome to the Ohio Valley Entomological Association’s 28th Annual Forum. Thank you for 
joining the University of Kentucky, Department of Entomology for this year’s competition! 
 
OVEA was founded for the sake of encouraging interest and research in entomology. This year 
we will continue in this vein with 35 presentations representing five different colleges and 
universities. Remember that this meeting is meant to build camaraderie among entomologists 
as well as give students the chance to showcase their research, so enjoy yourselves! 

 
This forum would not be possible without help from volunteers and sponsors. The Ohio Valley 
Entomological Association extends special thanks to the Department of Entomology and the 
College of Agriculture, Food, and Environment at the University of Kentucky for providing this 
year’s location and accompanying set-up in the E.S. Good Barn. I would like to thank Dr. Dan 
Potter for his aid in contacting several of this year’s sponsors. Additionally, I would like to thank 
Dr. Subba Reddy Palli for his enthusiastic support of OVEA and Dr. John Sedlacek for financial 
planning. I would also like to thank the former OVEA presidents Liu Yang (OSU) and Gabriel 
Huges (Purdue) and the current members of the executive committee for providing insight and 
information regarding the planning of this meeting the election of a new president.  
 
Many thanks go to the judges and volunteers for this competition, without whom no awards or 
food would be available. Again, thank you for attending and making this meeting a success! 
 
Finally, we also extend our sincere gratitude to our sponsors for their support (listed in 
alphabetic order): 

BASF 
Dow AgroSciences 
DuPont Pioneer 
FMC 
KY Small Grain Promotion Council 
Max Effect Pest Control Services 
Ohio State University, Department of Entomology 
Purdue University, Department of Entomology 
University of Kentucky, Department of Entomology 
Syngenta 
 
 
Sincerely, 
 
Hannah Penn, President 2015 
Ohio Valley Entomological Association    
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History and Organization of the Ohio Valley Entomological 
Association Annual Forum for Student Paper Competition 

 
The Ohio Valley Entomological Association (previously the Ohio Valley Chapter of ARPE) has had 
a number of successful activities including programs for recertification, exhibits at branch and 
national Entomological Society of America meetings, occasional newsletters, and a Forum for 
Student Paper Presentation. None of the Chapter activities have been more successful than the 
Forum, and it became a source of pride with the membership and the envy of other ARPE 
chapters. Prior to development of the Student Forum, the meetings of the chapter were 
primarily social gatherings. In November 1984, M.C. Wilson proposed that the Chapter, as an 
organization, develop a student-related activity.  
 
Students are our future. What better investment could we make with our time and energy than 
to promote our concepts of professionalism with them? The response was tremendous. Wilson 
received many letters endorsing the idea, which led to his election as President of the Chapter 
at the next meeting, and the initiation of a student contest became the Chapter’s first project.  
 
Since the program began in 1985 at Earlham College, it has grown steadily. It began in a small 
way with competition largely between students from the University of Kentucky and Purdue 
University. This was to be expected because there were significant numbers of faculty from 
these two institutions who supported and held membership in ARPE. Also, along with Ohio 
State University, they are the main centers for entomological training in the tri-state area. 
 
With the birth of The Ohio Valley Entomological Association, membership and competition 
have been opened to all interested parties regardless of demographics or non-affiliation with 
other organizations. We hope to continue to grow participation beyond the already 300+ 
contestants who have competed over the years. The constant improvement in the professional 
quality of the student presentations in recent years is impressive; Ohio Valley entomologists 
rank these presentations equivalent to the best given at any society meeting. 

 
 

Objectives of the Contest 
 
The purpose for conducting this competition is multifold: 

• To promote an interest in entomology as a career. 
• To promote professionalism in our science. 
• To recognize student excellence by giving them the opportunity to   

present a paper before their peers and to have an abstract attesting  
to this activity in print. 

• To foster a dynamic and competitive spirit among young biologists 
• To enhance interaction between biology departments in the colleges in  

the tristate area and give students the opportunity to meet faculty and discuss 
opportunities for graduate programs in the various universities. 

• To give students the opportunity to interact with professional career  
entomologists from industry, universities and the public sector. 
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Format for Competition 
 

The Annual Forum for Student Paper Competition is open to any undergraduate or graduate 
student who has an interest in entomology. To date participants have come from colleges in the 
tri-state area of Indiana, Kentucky and Ohio; however, students from other states are 
encouraged to enter the competition. Students who are enrolled in biology courses, or are 
majoring in biology or entomology departments at the undergraduate level are particularly 
encouraged to enter the contest. 
 

• Eligibility is based on enrollment for, or recent completion of, a degree.  
A student who has graduated is still eligible if enrolled within the past 12 
months. Likewise, a student who recently received a Master of Science degree 
and is newly enrolled for a doctorate may enter competition at the Master of 
Science level. 

• Papers presented may pertain to the area of entomological science. 
• Separate competitions are conducted in each of three categories: 

Undergraduate, Master of Science, and Doctor of Philosophy. 
• The paper may present a special problem, MS thesis, Ph.D.  

dissertation, or be on a topic to popularize entomology. 
• A classic abstract of no more than 300 words (statement of problem,  

objectives, methods, results and conclusions) for research presentations is 
required. The abstract for popular science presentations should be a summary, 
300 words or less, including: 1) an introductory statement, 2) brief discussion of 
content, and  
3) conclusions. 

• Ten minutes are allotted for presentation followed by two minutes for  
questions. Each presentation is timed. 

• Presentations are scored by a panel of five judges representing  
academia, public and private sector. 

• Recognition takes the form of certificates and cash awards in each of  
the three for each student categories: $350 first, $250 second and  
$150 third prize. 
 
 
 

Judging Panels 
 
A panel of five judges for each category of competition determines the winners. Each panel is 
composed of two representatives from either the agricultural or pest control industries and 
three members from academia, two of whom are usually from biology departments. 
Professional representatives of both basic and applied science are always included on each 
panel. Judges may or may not be entomologists. In the event of a tie, the winners will be 
chosen by a vote of judges.  
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Emphasis in this student contest is placed on the mechanics of organizing and presenting a 
scientific paper. The quality of the research is judged only to the extent that the student’s 
objectives and methodology appear appropriate and conclusions are substantiated by data. 
Judges are expected to write constructive criticism. This is important to the student; score 
sheets are returned to the students so that they can learn where they need to improve. 
 
A week before the contest each judge receives a copy of the Book of Abstracts to review. Some 
of the questions that judges should consider are the following. How is the abstract written? 
Does it have the essentials of a classic abstract? Does it have a statement of the problem, 
objectives, methodology, results and/or conclusions? Are these conveyed with a reasonable 
amount of verbiage, using correct English grammar and composition?  
 
In the organization and presentation of the talk, the judges look to see if the student follows 
through the discussion in a logical manner. Judges expect that the presentations will not 
specifically target an audience having a general biological background. Finally, it is interesting to 
note that judges have become more observant of professional appearance and the elements of 
courtesy. 
 
 

 
Coordination of Program 

 
A committee works with industry, which generously supports the contest through prize monies 
for each of the three categories of competition. In addition, funds from industry provide for 
continental breakfast at registration, and participating students will be given a lunch voucher. 
Aside from monetary contributions, personnel from industry have contributed to the success of 
the contest by serving as judges and working on committees for its promotion.  
 
Mailings announcing the contest and calling for papers are sent to all academic biology 
departments in the tri-state area, coordinated by staff at Ohio State University, University of 
Kentucky, and Purdue University. Biology departments serve as hosts, providing local 
arrangements as the contest moves from state to state. Provision has to be made for the 
operation of concurrent sessions when necessary. Finally, a committee provides for projection 
and timing during the presentations, and tabulation of results.  
 
Following the presentation of the last contest paper, results are tabulated and an Awards 
ceremony is held during which prizes and certificates are distributed to winners as they are 
presented with their checks. 
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The Results 
 

The contest has provided a common interest for Ohio Valley entomologists and is opening the 
door to greater interaction among the three states. Graduate students, particularly in the large 
entomology departments, have more interaction between universities, fostering a competitive 
camaraderie. We have been pleased with our graduate level participation.  
 
The graduate level has been relatively stable, and we have tried for years to increase and 
encourage undergraduate participation. Getting the interest of undergraduates is difficult, 
requiring the persistence of instructors.  
 
The most significant achievement of the Student Forum is an increased interaction between 
entomologists representing industry and the faculties and students of academic biology 
departments in the three states. Here is the source of students for graduate school and 
industry. This relationship is developing slowly, but we are encouraged with our progress. 

 
OVEA 2014 Annual Forum Winners 

 

Bachelor of Science Category 
 

1st Place:  Katherine Todd, Messiah College 
2nd place:  Shelby Fulton, University of Kentucky 
3rd place:  MaLisa Spring, Marietta College 
 

 
Master of Science Category 
 
1st Place:  Andrea Kautz, The Ohio State University  
2nd Place:  Travis Calkins, The Ohio State University 
3rd Place:  Bridget Blood, Purdue University 
 
 

Doctor of Philosophy Category 

 
1st Place:  Qian Sun, University of Kentucky 
2nd Place:  Liu Yang, The Ohio State University 
3rd Place:  Brittany Peterson, Purdue University 
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OVEA Score Sheet 
 
Competitor Name__________________________________________ Time: ______________ 
 
BS  MS  PhD 

 
Written abstract (10 point total): Comments ________ 

 
 
 
 
 
Organization English Clarity Composition 
(5)  (5) 

 
Organization and Impact (55 points total): Comments ________ 

 
 
 
 
 
 
Introduction,  Methods &  Effective  Originality,  Response to 
Explanation  Results  Closing  Substance, questions 
of problem (Interpreta-  Summary,  and Impact (10) 
(10) tion of))  Conclusions  (15) 
 (10)  (10) 

 
Delivery Technique and Skill (20 points total): Comments ________ 

 
 
 
 
 
 
 
Voice,  Eye Contact  Use of Time  Courtesy and 
Grammar,  and  cannot exceed 10 min  Professionalism 
Enunciation Enthusiasm  (5)  (5) 
(5) (5) 

 
Visual Aids (15 points total): Comments ________ 

 
 
 
 
 
Quality and Appropriateness of Visuals 
(15) 

 
Grand Total Score  ________ 
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Bachelor of Science 
 

Symbiotic Effects on Termite (Reticulitermes flavipes) Caste Differentiation  
 

Hannah L Stewart, Brittany F. Peterson, and Michael E. Scharf 
 

Department of Entomology, Purdue University 
 

The eastern subterranean termite, Reticulitermes flavipes, is important for various reasons 
ranging from pest control to creating alternative fuel sources. Termites have a symbiotic 
relationship with bacteria and protists in their guts that help them to digest lignocellulose, 
acquire nutrients and prevent disease. Juvenile Hormone (JH) has been well documented as a 
signal for worker termites to differentiate first into pre-soliders, and then to soliders. How 
symbionts might affect the soldier caste differentiation process is not known. My hypothesis 
was that JH-treated worker termites with their symbionts removed would differentiate sooner 
than those with their symbionts intact. To test this, four treatments were performed on 
termites: untreated control, antibiotic alone, JH alone, and an antibiotic + JH combined. 
Termites were then counted for survivorship and pre-solider differentiation over three weeks. 
My hypothesis was refuted as pre-soldier differentiation occurred around the same time. 
However, most termites did not survive the differentiating process in the antibiotic + JH 
combination treatment, whereas in the other treatments mortality was less than 10-20%. These 
results suggest that protist symbionts do play a role in caste differentiation, possibly by 
buffering deleterious impacts of excess JH. Further experiments are being conducted to 
investigate if trophallaxis, a social behavior well documented in termites, will rescue this effect 
by permitting symbiont replenishment. To test this, three groups are being compared: an 
untreated control, an antibiotic treated control, and a mixed group of half untreated treated 
and half antibiotic treated. All groups are being given JH and then counted for survivorship and 
differentiation over three weeks. These studies are still ongoing and results will be presented.  
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Bachelor of Science 
 

A Comparison of Arachnid Assemblages among Abandoned, Managed, and Naturally 
Succeeded Urban Lots 

 
Molly Dargavell and Sarah M. Minter 

 
Department of Natural Sciences, Shawnee State University 

 
Arthropod community structure can be influenced by habitat complexity, prey availability, and 
competition. Studies assessing the role of spiders in invertebrate communities have largely 
been restricted to agricultural systems. The recent urban garden movement has stimulated an 
interest in spider assemblages within urban garden lots. Spiders are also likely to influence the 
populations of arthropods not specifically associated with agricultural production. Given the 
broad feeding behavior exhibited by spiders and their ability to occupy a variety of niches, we 
hypothesized that spider assemblages would differ significantly among urban environments due 
to varying prey availability and ecological texture. In Portsmouth, Ohio urban decay and 
development occur simultaneously and in close proximity. We assessed ground dwelling spider 
communities in three distinct urban habitats within a single square mile during 2014 and 2015. 
In 2014, three sites representative of each habitat type were selected for a total of nine sites. 
Within each site, six pitfall traps were installed at least two meters apart. Sites were sampled 
once weekly for nine weeks. During 2014 a total of 211 spiders were collected, representing 
seven families. With the exception of Amaurobiidae and Linyphiidae, representatives of all 
families were recovered from all habitat types. No detectable overall effect of habitat on spider 
assemblage was observed. More than six thousand non-spider invertebrates collected during 
the sampling period were identified (insects, crustaceans and non-spider arachnids to family 
and order, respectively). As non-spider invertebrates serve as prey, act as predators, or 
compete with spiders, such organisms may influence spider assemblages among habitats. The 
trapping season was expanded temporally and spatially in 2015. An additional site was 
established for each habitat type for 12 total sites and 72 traps set weekly. Trapping began on 
July 3 and will continue for 21 weeks. Limited data for the 2015 season will be presented. 
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Bachelor of Science 
 

Synergistic action of Amitraz and Amitriptyline against Aedes aegypti (Diptera: Culicidae) 
 

Emily Justus, Carlos Brito, Jasleen Kaur, and Catherine Hill 
 

Department of Entomology, Purdue University 
 

Insecticide resistance threatens the control of disease vectors like the dengue mosquito, Aedes 
aegypti. Recently tricyclic antipsychotics have been targeted as a novel source for insecticide 
discovery. These chemistries interact with g-coupled protein receptors, which control many 
vital systems within the insect. Some formamidine insecticides like amitraz and chlordimeform 
have been shown to increase insecticidal activity of pyrethroids and neonicotinoids (Ahmed, 
2012). Here we tested the synergistic action of a tricyclic antipsychotic, amitriptyline and 
formamidine insecticide amitraz against L3 Aedes aegypti larvae. Using a concentration 
response curve we found the LC50 at 72 hours of both amitraz and amitriptyline. Larvae were 
then treated with either amitraz LC50, amitriptyline LC50, or a combination of the amitraz and 
amitriptyline LC50. The larvae treated with both chemistries showed a significant increase in 
mortality compared to the larvae treated with only one chemistry. This suggests synergism 
between amitraz and amitriptyline. This synergism may be able to increasing the control of A. 
aegypti, thereby decreasing the spread of diseases like dengue, yellow fever, and chikungunya. 
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Bachelor of Science 
 

Effects of neonicotinoid seed treatments on ant behavior and survival 
 

Andrew Dale, Hannah Penn, and James Harwood 
 

Department of Entomology, University of Kentucky 
 
Neonicotinoid (sprays and seed treatments) are widely used in agriculture for pest control. 
Studies have shown that neonicotinoid sprays can have negative effects on bees and natural 
enemies of crop pests.  According to a study by the EPA, 28% of soybeans grown in the South-
east use a neonicotinoid seed treatment. For seed treatments specifically, neonicotinoids 
exhibit little to no effect on the targeted crop pests or soil-dwelling organisms such as 
earthworms and Collembola.  However, no studies have documented the effects of 
neonicotinoid seed treatments on the ant community, an important indicator group of habitat 
health, even though this group often interacts with the seeds in field conditions. With this 
study, we tested the acute toxicity and sublethal effects that imidacloprid-treated soybean 
seeds have on ants, (Tetramorium caespitum). We hypothesized that treated seeds would kill 
more individuals than non-treated seeds and would lower ants’ ability to find food.  
 
To test this, three ants from the same colony were randomly selected per replicate (n=30/ 
treatment) and were marked using leg clipping. One randomly selected ant was used in a timed 
behavioral study to test initial ability to forage. Following the initial test, all three ants were 
placed into a cup containing sand and either treated or nontreated seeds. Behavior was 
recorded over 48 hours and classified into three categories: normal, intoxicated, or dead. At the 
end of this time, the initially selected ant was again tested for foraging ability. Initial results 
indicate that time, but not necessarily seed treatment, had an effect on ant status over the 48 
hours of exposure. However, seed treatment in combination with initial foraging success did 
significantly influence the likelihood of foraging success after exposure. This study indicates that 
neonicotinoid seed treatments may cause sublethal effects in ants even if lethal effects are not 
apparent.  
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Bachelor of Science 
 

Showing the Cards: Bed Bug Disclosure in Hospitality Industry 
 

Jerrod Penn, Wuyang Hu, and Jason Simon 
 

Department of Agricultural Economics, University of Kentucky 
 
The resurgence of bed bugs has increased their prominence in the minds of the public. Few 
studies have focused on understanding the economic implications that arise from bed bugs. 
Hospitality is one industry wrestling with setting policies for bed bugs, and a primary issue is the 
notion of mandatory disclosure to guests of any previous incidences. Are hotels obligated to 
report previous bed bug infestations to customers’ assigned rooms? Much like landlords in New 
York City, full disclosure of past infestation is mandatory to potential renters. Why are hotels 
not held to similar standards? On one hand, one could see a moral, legal obligation to 
announce their incidences with bed bugs. On the other hand, one could see financial and 
economic effects. Consumers might feel inclined to pursue other lodging accommodations if 
information surfaces of bed bug infestation. Hotels would have to increase cost to maintain 
their rooms as “bed bug free”. To address the issue of disclosure, an online survey conducted 
via Qualtrics in May 2015 surveyed 2,100 travelers, business or leisure, who stay in hotels. The 
results of our study attempt to shed light on the issues that surface from hotels recent 
incidences with bed bugs. Respondents largely feel hotels should be required to disclose 
information pertaining to bed bug infestation. Pest management companies should be 
interested because preventive action could stifle bed bugs before their effects impact hotels 
bottom line. The length of disclosure varies, but a third of leisure travelers believe any 
occurrence warrants disclosure. 
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Bachelor of Science 
 

Manipulation of Male Vibratory Courtship Signal in Schizocosa ocreata 
 

Madeline Lallo and George W. Uetz 
 

Department of Biological Science, University of Cincinnati 
 

Animals communicate across multiple contexts using multiple sensory channels (e.g., visual, 
vibratory, chemical, electrical). When two or more sensory channels are used, multimodal 
communication is achieved. While multimodal communication is critical for mating (e.g., finding 
a mate, assessing mate quality, reducing sexual cannibalism rates) in a variety of spiders, 
multiple components within a signal modality may also have different functions. For example, 
multimodal communication in the wolf spider, Schizocosa ocreata, is made up of visual and 
vibratory signals that are used to court females. However, within the vibratory courtship signal 
of Schizocosa ocreata, males use both percussion and stridulation components. We wanted to 
understand how multicomponent vibratory signals and signal complexity affects female 
receptivity response. Using manipulation of the complex vibratory components of male 
Schizocosa ocreata courtship, we were able to accomplish this. Female Schizocosa ocreata were 
presented either a complete male courtship signal, just percussion, just stridulation, a recording 
of an empty arena, or complete silence. The receptivity displays of females were scored to 
determine if signal complexity affects female receptivity. There were significantly more 
receptivity displays in response to the stridulation component alone and the complete vibratory 
signal than in response to the percussion component alone and the controls. However, there 
was no significant difference between the complete courtship signal and the stridulation 
component alone, while responses to percussion were intermediate between the other two 
playback treatments. The results indicate that for S. ocreata a complete courtship signal with 
stridulation and percussion, or the stridulation component alone, are effective in eliciting 
receptivity displays from females. This helps to understand the evolution of multicomponent 
vibratory signals in the wolf spider Schizocosa ocreata.  
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Bachelor of Science 
 

Chemical signaling in the peach bark beetle, Phloeotribus liminaris (Coleoptera: 
Curculionidae: Scolytinae) 

 
Hannah E. Quellhorst, Gabriel P. Hughes, and Matthew D. Ginzel 

 
Department of Entomology, Purdue University 

 
The health and value of black cherry trees (Prunus serotina) in Indiana are threatened by the 
peach bark beetle (Phloeotribus liminaris), which causes damage by creating holes and galleries 
within the wood. This damage triggers a defensive response called gummosis. When attacked, 
black cherry trees exude a resin which pitches out beetles, but stains the wood. Staining from 
gummosis may decrease the value of the wood by as much as 90 percent! The peach bark 
beetle (PBB) is difficult to detect and is unsusceptible to sprayed insecticides, because they 
spend the majority of their lifecycle hidden beneath the bark of the tree. In this study, we test 
the hypothesis that the host colonization behavior of PBB is chemically mediated. More 
specifically, we test the hypothesis that PBB are attracted to benzaldehyde, a volatile organic 
compound emitted by black cherry. To determine if adults are attracted to benzaldehyde, we 
baited lindgren funnel traps with benzaldehyde and recorded the number of both male and 
female PBB that were captured. We also test the hypothesis that female PBB produce a volatile 
pheromone that initiates mass attack on the host. We performed a field trial in which lindgren 
funnel traps were baited with bolts of cherry that were either infested with males or females. 
We found that PBB are significantly attracted to the cherry volatile benzaldehyde, and female-
infested bolts of cherry are significantly attractive to other adult PBB. Information on the 
colonization behavior of PBB will aid in establishing effective management programs, including 
the use of pheromones and host volatiles as lures to detect, monitor, and manipulate pest 
populations.  
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Quantitative analysis of vector behavior following subacute exposure to prallethrin, an active 
ingredient in Duet® 

 
Kyndall C. Dye, Grayson C. Brown, Kenneth F. Haynes, and Douglas W. Johnson 

 
Department of Entomology, University of Kentucky  

 
The synthetic pyrethroid, prallethrin, has been added as a third active ingredient in the new 
widely marketed, and costly, mosquito ultralow volume (ULV) adulticide Duet® in order to 
increase the activity of an application. The intended effect is to modify mosquito behavior by 
causing locomotor stimulation through exposure to sublethal volatilized prallethrin which 
increases the overall effectiveness of the adulticide application. Previous trials of a randomized 
complete block design in woodlot edges tested the effect of volatilized prallethrin in the field, 
and no significant effects on trap catches of mosquitoes were seen. To accompany these field 
trials, the behavioral effect of technical prallethrin on adult female Asian tiger mosquitoes (Ae. 
albopictus) was tested in the laboratory using volatilized and ULV-spray simulated prallethrin at 
field-relevant levels. Mosquitoes were exposed to volatilized technical prallethrin in a custom 
wind tunnel for 15 minutes; mosquito behavior was then observed for orientation against an air 
stream of 0.5m/s. A second group of mosquitoes was sprayed with technical prallethrin 
equivalent to a ULV application; behavior was also observed in the wind tunnel for orientation 
against an air stream of 0.5m/s. Movement behavior of both groups of mosquitoes was 
analyzed using motion-tracking software. No significant difference was seen between controls 
and treated mosquitoes exposed to volatilized prallethrin, confirming the field results. ULV-
simulated prallethrin treated mosquitoes significantly increased turning rate, distance, velocity, 
and number of flight events, a locomotor stimulation response that would increase exposure to 
a ULV adulticide application. However, the low volatility of prallethrin indicates that direct 
contact with the mosquito integument is needed in order to produce the locomotor stimulation 
needed for efficacious ULV applications in the field. These results suggest that ULV adulticides 
with a behavior-modifying chemical more volatile than prallethrin would be more efficacious to 
public health and mosquito control programs. 
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Thousand Cankers Disease: Scolytine beetles and fungal pathogens associated with 
symptomatic eastern black walnut 

 
Tyler J. Stewart1, Margret E. Mcdermott-Kubeczko2, Jennifer Juzwik3, and Matthew D. Ginzel1 

 
1Department of Entomology, Purdue University  

2Department of Plant Pathology, University of Minnesota 
3Northern Research Station, U.S. Forest Service  

 
Thousand cankers disease (TCD) is a pest complex formed by the association between the 
walnut twig beetle (WTB), Pityophthorus juglandis (Coleoptera: Curculionidae: Scolytinae), and 
the fungal pathogen Geosmithia morbida. TCD has caused the widespread death of walnut 
trees throughout the West. Currently the pest complex has been confirmed in seven eastern 
states within the native range of black walnut (Juglans nigra), including Ohio. In 2014, we 
emerged beetles from stem and branch sections of four TCD-symptomatic trees growing in 
Butler Co., Ohio to determine the extent to which other insects might vector the pathogen. We 
reared eight predominant beetle taxa and recovered G. morbida and other fungal pathogens, 
including Fusarium solani, from bark and ambrosia beetles emerged from symptomatic trees. 
We also isolated three known fungal pathogens of J. nigra (G. morbida, F. solani and 
Botryospaheria dothidea) from branch and stem cankers. In summary, a suite of insect species 
colonizes black walnut as TCD develops; however, WTB is the primary colonizer. Moreover, 
other phytopathogenic fungi besides G. morbida contribute to canker development and branch 
death on TCD trees, but their roles relative to G. morbida warrant further investigation. 
Characterizing the assemblage of scolytine beetles associated with eastern black walnut and 
assessing the interaction of G. morbida and other fungal pathogens in affecting tree health is 
essential for understanding the etiology of this disease complex. 
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One beetle's prey is another beetle's poison: Differential fitness effects of toxic prey among 
coccinellid species 

 
Kelly Jackson, Joshua McCord, and Jennifer White 

 
Department of Entomology, University of Kentucky 

 
Introduced and invasive species, such as the lady beetle Harmonia axyridis, have been linked to 
the decline of native species through mechanisms including intraguild predation and 
competitive superiority.  However, competitive differentials between natives and non-natives 
may be mitigated under certain circumstances.  For example, preliminary evidence suggests 
that some strains of the aphid Aphis craccivora are toxic to H. axyridis larvae, but are less so to 
other coccinellids. The purpose of our study was to test the impact of A. craccivora on the 
fitness of multiple coccinellid species, to better understand how this aphid might structure 
coccinellid and natural enemy communities.  Using lab experiments, I monitored the fitness of 
four lady beetle species when placed in a no-choice environment with either toxic or non-toxic 
strains of A. craccivora.  Harmonia axyridis was severely susceptible to the toxic aphids, with 
100% larval mortality (mean survival time = 3.8 ± 0.3 days). In contrast, the native Coleomegilla 
maculata and the nonnative Coccinella septempunctata were only slightly affected by the toxic 
aphid strains. Coleomegilla maculata had 100% survival, but experienced slower development 
to adulthood and decreased adult weight. When the “toxic” A. craccivora were fed to C. 
septempunctata, there was 76.92% survival and a slightly longer development time to pupation 
than those fed the nontoxic lineages. All of the C. septempunctata fed the nontoxic lineages 
survived. Finally, the native Cycloneda munda was unaffected by the toxic strain of aphid. These 
results suggest that differentially toxic strains of A. craccivora may be beneficial for at least 
some native coccinellid species, potentially allowing them competitive release from the 
otherwise dominant H. axyridis.  Refuge food sources for subdominant competitors could aid in 
maintaining greater predator biodiversity within an ecosystem, which has been associated with 
improved biological control. 
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Urban plant heterogeneity influences communities of cavity nesting bees and wasps  

 
Katherine J. Todd and Mary M. Gardiner 

 
Department of Entomology, The Ohio State University 

 
Urban green space is critical in supporting ecosystem functions like nutrient cycling, pollination, 
and pest regulation. Yet, green space quality can impact its usefulness. The goal of this study is 
to investigate how redesigning plant communities within vacant lots of Cleveland, OH 
influences these lots’ ability to support insect pollinator and predator functioning. A key theory 
that explains how to support ecosystem functioning is the Biodiversity Ecosystem Function 
(BEF) hypothesis, which proposes that increasing biodiversity stabilizes and increases the 
productivity of an ecosystem. However, biodiversity’s influence is context dependent and varies 
amongst trophic levels. Our research examines BEF theory in an urban Cleveland and focuses 
on how plant heterogeneity impacts cavity nesting bees and solitary wasps, two taxa which are 
responsible for pollination and resource capture of arthropod pests. In fall of 2014, we seeded 
forty vacant lots in eight Cleveland neighborhoods with one of five plant community 
treatments, varying in species diversity and structural complexity. We then determined how 
both local vegetation heterogeneity and landscape features influenced nesting productivity of 
wasps and bees. To monitor nesting productivity, we established one trap nest filled with 
twenty cardboard nesting straws in each lot. Once per month, from May-August 2015, we 
collected all occupied or partially occupied straws and X-rayed the contents. We found that 
monthly larvae abundances increased in vacant lots exhibiting a mixture of vegetative heights, 
indicating that diverse vegetative structure influences nesting productivity more than plant 
species richness. By investigating these relationships, we identified plant community and 
landscape characteristics which can (1) increase the conservation potential of urban vacant lots 
for cavity nesting bees and wasps and (2) guide management of vacant land to support 
increased ecosystem functioning in urban environments. 
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Aggression and social plasticity in odorous house ants 
 

Tim Luttermoser 
 

Department of Entomology, Purdue University 
 

Odorous house ants (Tapinoma sessile) are a cosmopolitan North American species and 
common urban pest with a highly plastic social system. In their native forest habitats, they live 
in small, subdominant colonies containing a single queen. In the urban environment, however, 
T. sessile forms extremely large colonies with hundreds of queens occupying several connected 
nests. Urban colonies of T. sessile are often the second most abundant ant in urban 
environments, after the pavement ant (Tetramorium caespitum). Other behavioral effects of 
this change in lifestyle are currently poorly understood, including possible effects on aggressive 
interactions between colonies. Due to polygynous colonies necessarily accepting greater 
diversity within the colony as a requirement to function, we expected urban colonies to be less 
aggressive towards outsiders compared to natural colonies. Colonies of T. sessile from natural 
and urban habitats around Tippecanoe County, Indiana were collected and paired in a series of 
behavioral assays. Three different aggression assays were used: (1) worker dyad interactions, 
(2) small group interactions with five workers from each colony, and (3) colony fragment 
interactions which included limited water and nesting space. Contrary to our prediction, 
preliminary results demonstrate higher levels of aggression across all assays in pairings 
containing urban colonies, although workers from natural colonies may have been less 
aggressive due to avoidance rather than acceptance of foreign workers. While it is unclear 
whether aggressive ants are more likely to colonize urban environments, or if urban 
environments drive ants within them to become more aggressive, these results may help 
explain the observed dominance and competitive ability of odorous house ants in urban 
environments despite their relatively meek natural behaviors. 
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Variation in urban forest composition and structure across habitats in Cuyahoga County, OH 
 

Christopher B. Riley, Daniel A. Herms, and Mary M. Gardiner 
 

Department of Entomology, The Ohio State University 
 
Urban areas occupy approximately 3% of total land cover and are projected to expand at a 
rapid pace in the coming decades, threatening global biodiversity and ecosystem function. In an 
effort to better understand and combat these challenges, a growing focus of ecological 
research has been on examining the potential of the urban forest to support biodiversity and 
provision a broad suite of ecosystem services.  The need for research in this vein is especially 
great in shrinking cities such as Cleveland, OH, where decades of economic decline have 
resulted in an abundance of minimally managed vacant lots. These vacant lots, alongside 
residential properties, support significant portions of the urban forest, however differences in 
the forest’s composition and structure across habitats remain unknown. To address this, we 
surveyed the urban forest found across three different habitats: 1) inner city residential 
properties, 2) inner city vacant lots, and 3) suburban residential properties. At least 50 sites 
between 0.1 and 0.15 acres were randomly selected from each habitat. At each site, 
information was collected on each tree following the protocols outlined in the i-Tree Eco 
Manual v5.0.  
 
Vacant lots on average supported the greatest abundance of trees of any habitat, with the 
majority of trees having been self-seeded and belonging to the youngest age class. Inner city 
habitats had a greater degree of “weedy” non-native species, such as tree of heaven and white 
mulberry, while suburban sites had more intentionally planted non-native trees like Norway 
maple. Our results indicate that while vacant lots appear to represent a promising source of 
greenspace, the abundance of non-native trees present may influence their ability to support 
biodiversity such as beneficial arthropods and other wildlife. In the future, we aim to determine 
how dominant tree species differ in their support of arthropod food webs and ecosystem 
services.  
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Who's the boss?: Clarification of which partner controls amino acid production in the aphid-
Buchnera aphidcola symbiosis 

 
Thorsten E. Hansen and Allison K. Hansen 

 
Department of Entomology, University of Kentucky 

 
Most hemipteran insects rely on integrated obligate bacterial symbionts to harness resources in 
their environment and complete metabolic actions. This is best documented in the model pea 
aphid-endosymbiont system. In this system, aphids depend on a symbiotic microbe called 
Buchnera for the biosynthesis of essential amino acids, which are deficient in the aphid’s sap 
diet. Animals, including insects, do not encode pathways for essential amino acid biosynthesis, 
and therefore Buchnera is necessary for insect survival. However, it is not known which partner, 
aphid or bacterial symbiont, regulates the production and output of these essential amino 
acids. Preliminary results suggest that specific aphid-encoded enzymes (BCAT, GOGAT, GS) are 
responsible for regulating Buchnera encoded essential amino acid pathways, and are predicted 
to up-regulate in response to shortages in one of three essential amino acids (leu, Ileu, and val). 
I designed an experiment to test if BCAT was up- regulated when aphids fed on diets deficient 
in each of these amino acids compared to a control diet with all amino acids. I first tested 
whether aphid weight differed among treatments, which would show whether the aphid 
symbiont complex can compensate for differences in essential amino acid supply. Surprisingly, I 
found that the aphids on different diets had equivalent weights, despite previous evidence in 
literature showing reduced aphid weight on deficient diets.  I then extracted total RNA, from 20 
aphids per treatment, for construction of cDNA libraries.  I then intended to amplify BCAT and 
compare expression across treatments relative to the housekeeping gene, Ap ef1-alpha. 
Unfortunately, very low RNA yields from aphid samples prevented successful qPCR runs.  
Further molecular studies will clarify which partner, aphid or bacteria, controls regulation of 
amino acid production and supply. 
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Arthropod predation on cucumber beetles as determined by molecular gut content analysis 
 

Molly Dieterich 
 

Department of Entomology, The Ohio State University 
 
Cucumber beetles (Coleoptera: Chrysomelidae) are abundant and damaging pest insects in 
cucurbit crops.  They can drastically reduce crop yields by a combination of herbivory and 
transmission of the pathogen that causes bacterial wilt.  In order to minimize the spread of 
bacterial wilt, populations of cucumber beetles must be controlled; traditionally this requires 
significant use of synthetic pesticides.  One way in which vegetable growers can become more 
sustainable is by decreasing their reliance on pesticides through the incorporation of 
conservation biological control.  The aim of such practices is to reduce pest pressure by 
increasing the activity, abundance, and diversity of predatory natural enemies.  Our goal is to 
identify the guild of predatory arthropods that contribute to suppression of cucumber beetles 
as a first step in designing specific habitat management strategies to enhance populations of 
these beneficial species.  Molecular gut content analysis using DNA-based PCR was used to 
elucidate the importance of wolf spiders (Araneae: Lycosidae) as predators within the 
cucumber beetle food web. We found that 11% of wolf spiders (n = 203) captured in cantaloupe 
melon fields in Ohio in August 2014 had a detectable amount of striped cucumber beetle 
(Acalymma vittatum) DNA within their guts.  Additional predators, including harvestmen, ants, 
ground beetles, lady beetles, and crickets, as well as wolf spiders, were collected in 2015 and 
will be analyzed using molecular gut content methods to determine their contributions to 
suppression of cucumber beetles. 
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Multiple symbiont infection is common and variable in spider populations 
 

Alex Styer and Jennifer White 
 

Department of Entomology, University of Kentucky 
 
Bacteria commonly infect arthropods forming mutualistic, commensal, or antagonistic 
relationships with their hosts. For inherited symbionts, manipulation of the host’s reproductive 
system is one strategy for the microbe to become fixed within a host population. While 
previous work has demonstrated that multiple reproductive manipulators may infect the same 
host, their competitive interactions are still poorly understood. Here, we conducted a family-
wide survey of Linyphiid spiders to determine the infection frequencies of three known genera 
of bacterial reproductive manipulators: Wolbachia, Rickettsia, and Cardinium. Through 
diagnostic PCR, we demonstrate that these three bacterial genera infect spider species 
throughout Linyphiidae, often multiply infecting the same host. Subsequent Sanger sequencing 
has revealed that strains of these endosymbionts are host-specific but are often not fixed 
within host populations. Within Idionella rugosa—one of the Linyphiid species included in our 
survey—Wolbachia infects nearly all females but only half of males; similarly in Mermessus 
trilobatus, Rickettsia infects nearly all females but only half of males. These sex biases of 
endosymbiont infection are indicative that reproductive manipulations are indeed occurring 
within Linyphiid populations. Next, we will perform controlled mating assays with spiders of 
known infection status to characterize the reproductive manipulations resulting from singly, 
doubly, and triply infected parents. Determining the biological consequences of microbial 
competitive interactions within Linyphiid hosts will be a key next step in better understanding 
these agriculturally important predators. 
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Thousand Cankers Disease: Attraction of Pityophthorus juglandis to volatiles of black walnut 
and Geosmithia morbida 

 
Bridget L. Blood, Matthew A. Paschen, Jennifer Juzwik, William E. Klingemann, and Matthew D. 

Ginzel 
 

Department of Entomology, Purdue University 
 

Thousand cankers disease (TCD) is a pest complex formed by the association between the 
walnut twig beetle (WTB), Pityophthorus juglandis (Coleoptera: Curculionidae: Scolytinae), and 
the fungal pathogen Geosmithia morbida. TCD has caused the widespread death of walnut 
trees throughout the West and has recently been introduced to the midwestern and eastern 
US, and threatens black walnut (Juglans nigra) throughout its native range. Currently, 
monitoring and detection efforts for WTB rely on a pheromone lure that is effective from a very 
limited distance, while plant- and fungal-derived kairomones that may facilitate host location 
remain poorly understood. In this study, we performed both olfactometer and field 
experiments to test the hypothesis that adult beetles are attracted to volatile organic 
compounds (VOCs) of black walnut and Geosmithia morbida. Through dynamic-headspace 
sampling, we collected VOCs of intact and girdled walnut trees and compared their profiles by 
coupled gas chromatography-mass spectrometry. We then performed olfactometer bioassays 
to evaluate the attraction of adult WTB to authentic standards of those compounds that were 
unique or more highly represented in the collections from girdled walnut. We also tested the 
capacity of volatiles of black walnut to increase the attraction of WTB to pheromone baited 
traps in the field. Finally, we characterized the VOCs of G. morbida and, through behavioral 
bioassays, discovered a suite of pathogen-specific compounds that are attractive to adult 
WTB. This work may lead to the development of a kairomone lure to enhance current 
monitoring efforts and aid in the early detection of WTB. 
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Hunting billbug Sphenophorus venatus adult feeding preference and chemically-mediated 
behavior 

 
Alexandra G. Duffy and Douglas S. Richmond 

 
Department of Entomology, Purdue University 

 
Billbug damage is one of the most widely misdiagnosed insect-related turf disorders in North 
America. Particularly problematic is the hunting billbug Sphenophorus venatus, which is capable 
of damaging both warm- and cool-season turfgrasses and is becoming a more serious problem 
in areas not traditionally in its range. The objectives of this work were to (1) determine adult 
host preference amongst various warm- and cool-season turfgrass species and (2) clarify adult 
behavioral responses to host plant volatiles and conspecifics. In laboratory choice feeding 
assays, S. venatus adults showed no clear feeding preference for warm- vs. cool-season grasses, 
but did show a preference for zoysiagrass Zoysia japonica (var. Meyer) over all other species 
tested: Bermudagrass Cynodon dactylon (var. Patriot), Kentucky bluegrass Poa pratensis (var. 
Park), and creeping bentgrass Agrostis palustris (var. Penncross). In binary choice y-tube 
olfactometry assays, both male and female adults were attracted to male conspecifics in the 
presence of C. dactylon host plant material, but were not attracted to male conspecifics alone. 
However, only the males were attracted to C. dactylon host plant volatiles alone. For the 
transition zone, where both warm- and cool-season turfgrasses are grown, insight on S. venatus 
feeding preference may help focus insecticide applications by improving managers’ ability to 
monitor and predict where billbug damage is likely to occur. Understanding the chemical cues 
that influence S. venatus foraging and mating behavior may prove useful for the development 
of monitoring and IPM tools for this insect.  
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Transforming vacant land to urban agriculture influences ground beetle (Coleoptera: 
Carabidae) and rove beetle (Coleoptera: Staphylinidae) communities in Cleveland, Ohio 

 
Yvan Delgado de la Flor, Caitlin E. Burkman, and Mary M. Gardiner 

 
Department of Entomology, The Ohio State University 

 
The city of Cleveland, Ohio has experienced a remarkable population decline in the last 50 years 
and currently contains over 20,000 vacant lots. Converting vacant land to urban agriculture or 
pocket prairies (vacant lots seeded with native plants) has the potential to provide multiple 
environmental and social benefits. The goal of our study was to determine how these land use 
changes influenced the abundance, richness, and evenness of ground-dwelling beetles. We 
hypothesized that Carabidae and Staphylinidae assemblages would differ among habitat 
treatments and that generalist species would be more abundant in agricultural habitats with 
the greatest management disturbance. Beetles were sampled within vacant lots, community 
gardens, and planted prairies for two growing seasons 2011-2012, and all specimens were 
identified to species (Carabidae) or genus (Staphylinidae). Initial results suggested that although 
diversity was very similar, unique taxa were found in planted prairies, where we measured the 
greatest vegetation species richness and structural diversity. Additionally, generalist species 
were more abundant in community gardens and vacant lots. In conclusion, our findings 
suggests that vegetation structure and disturbance are associated to the diversity of ground-
dwelling beetles. Grounds and rove beetles are generalist predators that provide us with 
beneficial services such as biological pest control and weed seed consumption. Rare and scarce 
beetle species have been previously recorded in urban environments; therefore, their 
conservation should be achieved with proper land management strategies. 
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Biogeochemical interactions between an invasive scarab (Japanese beetle Popillia japonica 
Newman) and its subterranean environment 

 
Garrett Y. Price, Matthew D. Ginzel and Douglas S. Richmond 

 
Department of Entomology, Purdue University 

 
The Japanese beetle (Popillia japonica Newman) (JB) has been an invasive pest of the United 
States for almost a century, with control and damage costs estimated to be upwards of $450 
million annually. Like other soil-feeding scarabs, JB larvae likely recruit symbiotic bacteria in 
their gut to assist them in breaking down the nutrient-poor soil matrix. Presently, there exists 
almost no research on the gut microbes of invasive scarab beetle larvae, or what effect they 
might have on soil microbial communities. The goal of this study is to gain a better 
understanding of the interactions between invasive JB larvae and their subterranean 
environment. Specifically, we quantified the impact of JB larvae on soil microbial activity and 
functional diversity. In a series of microcosm experiments, phospholipid fatty acid analysis of 
JB-infested soil suggest that JB may reduce soil microbial diversity, weakening rhizobial 
populations while shifting remaining microbial populations in favor of bacteria and away from 
fungi and protozoa. Additionally, the microbial footprint left by JB larvae increased microbial 
activity; liberating soil carbon even after the larvae were removed. Findings indicate that JB 
larvae could have fundamental impacts on soil health and demonstrate the potential for 
microbes to mediate interactions between JB larvae and the soil. This research could provide 
avenues for the development of novel pest management tools aimed at 1) modifying bacteria 
that provide scarab larvae with the ability to metabolize recalcitrant organic material, or 2) 
using these bacteria to deliver transgenic compounds into the insect gut. 
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Does courtship of male wolf spiders vary with chemotactile silk cues indicating female state? 
 

Timothy B. Meyer and George W. Uetz 
 

Department of Biological Science, University of Cincinnati 
 

Multimodal communication in male brush-legged wolf spiders (Schizocosa ocreata) involves 
both visual and vibratory signals, which are initiated upon contact with chemotactile cues in 
female silk. Studies have found that males appear able to assess a female’s maturity, mating 
status, and feeding history from silk alone, and that variation in male responses indicates 
differential courtship investment. However, these studies examined single factors, and males 
are likely to encounter females with multiple combinations. In order to investigate how males 
might assess more complex aspects of female life history, males were randomly exposed to silk 
from females varying in feeding history and mating status in a factorial design: i.e., either a 
satiated or starved virgin female, as well as satiated or starved nonvirgin female, and allowed to 
court freely. The behaviors of these males were analyzed for the rates of characteristic foreleg 
tapping and cheliceral strikes as indicators of courtship investment. Results suggest the 
presence of multiple factors may influence male courtship rates in complex (and sometimes 
contradictory) ways, which will be discussed.   
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Urban design: rain gardens support biodiversity and ecosystem services? 
 

MaLisa R. Spring and Mary M. Gardiner 
 

Department of Entomology, The Ohio State University 
 
Stormwater runoff is a significant water quality issue within urban areas. Rainfall of greater 
than an inch can cause an overflow of sewage in combined sewer systems into water bodies. As 
this is of major environmental concern, various strategies are in place to decrease these 
overflow events. In addition to updating the waste water grey infrastructure, cities are 
incorporating green infrastructure to catch water before it enters the system. These rain 
gardens need to be evaluated on their ability to collect water; however, the impact of these 
green installations on conservation, specifically the beneficial insect community found in cities, 
also warrants investigation. To evaluate the impact of green infrastructure investment, rain 
gardens were installed on vacant land in the Slavic Village neighborhood of Cleveland, OH. Our 
goal was to measure how these rain gardens influenced the abundance and richness of 
pollinators and natural enemies. We measured the beneficial insect community using sticky 
cards and bee bowls. Arthropods were sampled during June, July, and August in 2014 within 6 
rain gardens and 8 vacant lots. A total of 1,016 bees were collected with bee bowls. A majority 
of bees were in the family Halictidae (n=752) with small sweat bees being most common 
(Lasioglossum spp., n=477). Bee richness and community were similar between sites. However, 
bee abundance based on average number of bees collected per trap was lower at rain garden 
sites. The total bloom area was significantly lower at the rain gardens, but did not entirely 
correlate with bee abundance. Another important consideration for the decrease in bee 
abundance at the rain gardens was a lack of nesting resources. The rain gardens were installed 
in 2014 and added an entirely new soil layer, thus getting rid of the current bee populations 
that might have been living in the soil.  
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Assessing Woody Ornamental Plants for Urban Bee Conservation 
 

Bernadette Mach 
 

Department of Entomology, University of Kentucky 
 
Public awareness of the threat of habitat loss to urban bee populations has increased interest in 
planting “bee-friendly” landscape plants.  Various publications and websites list plant species 
for bee conservation, but those lists are rarely backed by research.  This study aims to 
document the bee assemblages associated with over 55 species of flowering woody ornamental 
plants and to spur demand for horticulturally desirable woody plants that are both bee-friendly 
and relatively pest-free.  Bee assemblages will be compared on native and non-native species, 
on species that bloom at different times during the growing season, and on species with 
different floral modifications. 50 bees from each of five sites per plant species were sampled 
during peak bloom. Plant bloom periods were recorded, as well as flower type and color.  Each 
plant’s relative attractiveness was rated based on two 30-second “snapshot” counts taken 
immediately before collecting the 50-bee sample.  Results so far indicate that 1) different 
flowering ornamentals attract unique bee assemblages, 2) native and nonnative plants can both 
support diverse assemblages of bees, and 3) some well-adapted, yet underutilized plant species 
can be good choices for sustainable bee-friendly landscapes.   
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Shedding light on the complex biology of honey bee pesticide exposure 
 

Douglas B. Sponsler, Michael Wransky, and Reed M. Johnson 
 

Department of Entomology, The Ohio State University 
 

The potential risk that pesticides pose to honey bees is universally acknowledged, but the 
extent to which specific compounds can be blamed for particular patterns or incidents of colony 
damage is always controversial. Any hypothesis of toxic effects is necessarily predicated on 
some model, whether stated or implied, of toxic exposure. Perhaps the greatest obstacle to 
bridging the gap between laboratory and field studies of honey bee toxicology is that there 
currently exists no explicit, mechanistic model describing what it means for a colony of honey 
bees to be “exposed” to a pesticide. Honey bees, however, present some peculiar challenges to 
exposure modeling, due mainly to their complex social biology. In such a complex biological 
system, only a systems oriented approach that fully appreciates the biology of the honey bee 
will make the phenomenon of pesticide exposure scientifically tractable. To provide a 
foundation for such an approach, we propose a conceptual framework that distinguishes the 
material flow of pesticide into the hive through contaminated pollen and nectar from the 
physiological event of exposure that occurs when active ingredient is absorbed into the body 
tissues of bees. The material flow of pesticide can be divided into three stages: foraging, 
processing, and consumption. Physiological exposure can occur at each of these stages, and 
must be modeled differently for pollen-associated pesticide than for nectar-associated 
pesticide. While our framework is currently only descriptive, we are presently developing 
quantitative models of exposure representing and interrelating each of the three stages in our 
framework. The ultimate goal of quantifying our framework is to provide an effective tool for 
predicting and mitigating exposure that is firmly grounded in the biology of the honey bee. 
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Determination of the Absolute Configuration of Female-Produced Contact Sex Pheromone 
Components of the Longhorned Beetle, Neoclytus acuminatus acuminatus (F.) (Coleoptera: 

Cerambycidae) 
 

Gabriel P. Hughes1, Jan E. Bello2,3, Jocelyn G. Millar2, and Matthew D. Ginzel1 
 

1Department of Entomology, Purdue University 
2Department of Entomology, University of California 

3Department of Evolutionary Neuroethology, Max Planck Institute for Chemical Ecology 
 
Cuticular hydrocarbon components play important roles in contact chemical communication in 
insects. Many of these compounds are methyl-branched hydrocarbons with one or more chiral 
centers, which can exist in two or more stereoisomeric forms. Although the importance of 
chirality for the volatile semiochemicals which insects use for long-range communication is well 
established, almost nothing is known about the role of chirality in insect contact 
chemoreception. Here, we used reverse phase high performance liquid chromatography (RP-
HPLC) and digital polarimetry to isolate and determine the absolute configuration of a female-
produced contact sex pheromone component of the cerambycid beetle, Neoclytus acuminatus 
acuminatus (F.). The pheromone consists of 7-methylpentacosane (7-MeC25), 7-
methylheptacosane (7-MeC27), and 9-methylheptacosane (9-MeC27). The absolute configuration 
of the most abundant pheromone component, 7-MeC25, was found to be (R). We then utilized 
enantiomerically pure synthetic pheromone components to test the hypothesis that males 
would respond more strongly to (R)- than to (S)-enantiomers of the three pheromone 
components. We also tested blends of (R)-7-MeC27, the most bioactive component, with the (S)-
enantiomers of the minor components and vice versa to determine if unnatural stereoisomers 
might decrease behavioral responses. Males responded most strongly to solvent-washed 
females treated with the blend of (R)-pheromone components, and to a lesser extent to (R)-7-
MeC27 alone. A blend of (R)-7-MeC27 with the (S)-minor components elicited an intermediate 
response. Together, these findings suggest that the insects can discriminate the absolute 
configuration of the major and minor pheromone components, and that the configuration of all 
three components is likely to be (R). 
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Doctor of Philosophy 
 

Molecular analysis of juvenile hormone regulation of reproduction in the bed bug, Cimex 
lectularius 

 
Hemant Gujar and Subba Reddy Palli 

 
Department of Entomology, University of Kentucky 

 
Reproduction in insects is regulated by two major hormones Juvenile hormone (JH) and 
Ecdysone (20E).  However, the molecular mechanisms involved in hormonal regulation of 
reproduction vary among insect species. Our studies showed that JH is the major hormone that 
regulates reproduction in Cimex lectularius. Recent studies identified methoprene tolerant 
protein (Met) as a JH receptor and co-activator steroid receptor co-activator (SRC) as an 
obligate partner for JH action. JH-Met-SRC bind to promoters and induce expression of JH-
response genes including krüppel homologue 1 (Kr-h1). However the mechanism of JH action in 
regulation of reproduction still remains unknown. Hence we planned to study the molecular 
aspects through which JH regulates reproduction. Topical application of Methoprene, a JH 
analogue, to C. lectularius induced expression of yolk protein vitellogenin (Vg), Kr-h1 and 
forkhead box protein L2 (FOXL2). Vitellogenin is an important protein that is used by the 
developing embryo as a source of amino acids and energy. In ovary, JH induces expression of 
FOXL2 through Met-SRC and regulate the development of primary oocytes. These results were 
verified by RNA interference-aided knockdown studies in these insects. Taken together, these 
data suggest that JH regulates reproduction in different tissues through different downstream 
genes. These studies help to understand the basic biology of bed bugs and set a stage for 
detailed molecular analysis of hormonal regulation of reproduction. Finding more molecular 
targets would help in developing new strategies to control bed bugs.  
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Doctor of Philosophy 
 

Risk assessment of dietary RNAi in the non-target soil microarthropod Folsomia candida 
Willem (Collembola: Entomobyidae) 

 
Jeffrey E. Noland, Huipeng Pan, and Xuguo Zhou 

 
Department of Entomology, University of Kentucky 

 
Genetically modified (GM) plants expressing dsRNA (in planta RNAi) targeting insect pests have 
been recently developed and provide a new approach to pest control in an era of ever growing 
insecticide resistance. By delivering plant-derived double-stranded RNAs (dsRNAs) through 
feeding, specific functions of targets insect pests will be compromised. By reducing the 
expression of Vacuolar-ATPase A (v-ATPase) protein specific to the western corn rootworm, 
Diabrotica virgifera virgifera, plants show significantly less root damage and substantial larval 
mortality. To ensure these GM-plants are environmentally friendly and agriculturally stable, 
assessing target specificity and non-target risk is critical for the long-term sustainability of this 
novel biotechnology. This study investigates whether in vitro synthesized v-ATPase dsRNA 
targeting D. v. virgifera can impact a soil microarthropod, Folsomia candida. Specifically, 10-day 
old F. candida larvae fed with an artificial yeast-agar diet that was laced with 70µg of dsRNA (~7 
µg/individual), including a negative control (β-glucouronidase dsRNA; dsGUS) and two 
treatments (dsRNAs from F. candida and D. v. virgifera; dsFC and dsDVV). The vehicle control 
contained no genetic material (nuclease free water). A total of 10 replications were carried out 
for this dietary RNAi toxicity assay. Potential effects at the sub-organismal level were analyzed 
using Quantitative Real-Time Polymerase Chain Reaction (qRT-PCR), while life history traits, 
including mortality/survival, growth (weight), fecundity, egg development and egg viability 
were used to assess the biological impact at the organismal level. Results from this study 
exhibited no significant effect of in vivo dsRNA treatments in F. candida in terms of gene 
expression and life history traits. These combined findings showed negligible impacts of dietary 
RNAi, suggesting the minimal environmental risk of in planta RNAi to F. candida, one of the 
major soil decomposers.  
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Doctor of Philosophy 
 

Timely and effective sealing of Purdue Improved Crop Storage (PICS) bags 
 

Kabita Kharel, Dieudonne Baributsa, Scott Williams, Larry L. Murdock, and Linda J. Mason 
 

Department of Entomology, Purdue University 
 
Purdue Improved Crop Storage (PICS) bags are a hermetic grain storage system originally 
designed to reduce postharvest crop losses of small-scale farmers in Africa. The PICS bag 
consists of two high-density polyethylene inner liners (bags) fitted inside a third woven 
polypropylene bag. This multi-layered bagging system has been shown to suppress growth and 
survival of insects and pathogens. Recently, PICS bags have begun to find a wider circle of users, 
including large-scale farmers, grain traders, and grain storage agencies. PICS bags as used by 
farmers have traditionally been closed by a twist-tie method, which includes twisting the lip of 
each liner individually, folding the lip over, and tying with a cord. This method is not only time 
and labor intensive, but also may affect the integrity of the plastic liners. This study was 
conducted to identify potential alternatives to the twist-tie method. PICS bags of 50 kg capacity 
were filled with 30 kg maize and infested with 100 adult maize weevils. Four bag closure 
methods were tested; all liners twist-tied (TT), inner plastic liner fold-tied and the middle liner 
rolled onto itself (IF), both plastic liners fold-tied together, (BF), and both plastic liner fold-tied 
separately (FT). The outer woven bag was twist-tied in all cases. Results showed that respiration 
of insects caused the level of oxygen in all bags to fall after closure. This indicates that all 
closure methods were effective in sealing the bags and thus can be used as an alternative to the 
twist-tie procedure. 
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Doctor of Philosophy 
 

The xenobiotic transcription factors, CncC and Maf regulate induction of deltamethrin 
resistance genes in Tribolium castaneum 

 
Megha Kalsi 

 
Department of Entomology, University of Kentucky 

 
Since the publication of silent springs in 1972 about 450 species of insects have developed 
resistance to one or more insecticides making resistance as a global problem.  Insecticide 
resistance could result from the gene regulatory changes including constitutive overexpression 
of cytochrome P450 genes. Tribolium castaneum pyrethroid resistant strain ‘QTC279’ shows 
constitutive overexpression of a brain specific P450 gene, CYP6BQ9.  The CYP6BQ9 gene is 
present in a cluster of 13 genes and the expression of this gene has been reported to be 200-
fold higher in the resistant strain as compared to that in the susceptible strain. The current 
study focused on understanding the mechanism of overexpression of the CYP6BQ gene cluster 
by identifying the xenobiotic transcription factors and their binding sites.  Using the RNAi-aided 
knockdown of probable transcription factors, we found that heterodimer partners, CncC (Cap n 
collar C) and Maf (muscle aponeurosis fibromatosis) are involved in controlling the expression 
of most genes present in the CYP6BQ gene cluster including CYP6BQ9. Studies on the 
promoters of CYP6BQ genes using the luciferase reporter assay helped to identify the six base 
pair binding site for CncC and Maf as GCAGTn. The data from the studies helped to identify 
mechanisms of overexpression of CYP6BQ genes. 
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Doctor of Philosophy 
 

Sublethal effects of Temprid® on bed bug (Cimex lectularius) behaviors and implications for 
control 

 
Sydney Crawley 

 
Department of Entomology, University of Kentucky 

 
Exposure to a sublethal dosage of insecticides can often result in changes in the insect’s 
behavior.  These behavioral changes may have consequences for the individual insect and the 
population.  As a result, pest populations may exhibit behavioral changes that could impact 
traditional pest control practices.  In this study, we investigated the sublethal effects of 
Temprid®, a combination product, on various bed bug (Cimex lectularius) behaviors.  Bed bugs 
are an urban pest with public health relevance, as infestations result in substantial effects on 
human health and well-being.  We found that exposure to a population’s LT10 resulted in fewer 
feeding events, a reduction in the volume of blood taken per blood meal, and a longer length of 
time taken to find a host.  Additionally, the movement of bed bugs exposed to Temprid® is 
highly reduced during both the photo and scotophase.  Fecundity of bed bugs may be impacted 
by exposure, as exposed bugs lay fewer eggs than control bugs during a six week period.  We 
found no difference in the ability of treated bugs to respond to bed bug aggregation 
pheromone; exposed bugs located a harborage as efficiently as unexposed bugs.  We also saw 
no ability for bed bugs to detect the presence of the insecticide in either control or treatment 
groups.  These results were consistent among three populations of bed bugs at varying levels of 
insecticide susceptibility.  These data suggest that the behavior and fecundity of bed bugs 
exposed to a sublethal dose of insecticide can change dramatically post-exposure.  Implications 
for control will be discussed and related to the control of urban pests such as mosquitoes.    
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Doctor of Philosophy 
 

Pathogen-specific immune responses from symbionts in a subterranean termite, 
Reticulitermes flavipes (Kollar) 

 
Brittany F. Peterson and Michael E. Scharf 

 
Department of Entomology, Purdue University 

 
Living eusocially in a microbe rich habitat puts subterranean termite colonies at risk for 
pathogen outbreaks. Termites have evolved multiple mechanisms to combat potential 
infections including hygienic behaviors and innate immunity. Recent work has highlighted a role 
for both of these more ‘stereotypical’ responses, as well as for protist symbionts in defense 
against fungal pathogens. Here we investigated if pathogen type dictates symbiont-mediated 
immune responses by testing the hypothesis that symbiont-mediated immunity has pathogen-
specific characteristics. To test this hypothesis, we challenged R. flavipes workers with one of 
two pathogens, Beauveria bassiana (fungal) or Serratia marcescens (bacterial), following 
antibiotic treatments to reduce their gut microbiota. Termites with reduced microbiota were 
300% more susceptible to the fungal pathogen, but were no more prone to bacterial pathogen 
infection than control groups. Termite cellular, protein, and gene-level immune responses 
varied based on pathogen type and symbiota presence, which highlighted some candidate 
mechanisms of symbiont-mediated immunity. Additionally, removal of symbiota resulted in a 
measurable host immune response even in the absence of pathogen challenges. These findings 
emphasizes the intimate relationship that exists between R. flavipes workers and their 
symbiota. Thus, the symbiotic gut consortium is necessary to neutralize fungal pathogens like B. 
bassiana; however, either the host or the symbiota are sufficient for disarming S. marcescens.  
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Doctor of Philosophy 
 

The potential for acoustic communication in the "purring" wolf spider, Gladicosa gulosa 
 

Alexander L. Sweger and George W. Uetz 
 

Department of Biological Sciences, University of Cincinnati 
 

Vibration is an important part of the sensory world in spiders, and many species have adapted 
vibration as a major part of their conspecific communication. While nearly all male wolf spiders 
produce vibrations during courtship, the “purring” wolf spider, Gladicosa gulosa, also produces 
an acoustic signal in conjunction with its vibratory display. However, with limited previous 
research on this species, the evolutionary significance of this component remains unknown. 
Given that spiders are not known to possess sensory structures for directly perceiving airborne 
sound, this raises a number of questions about the production, reception, and possible role of 
the signal. We measured male signal production and male/female responses to isolated 
acoustic signals on both vibrating (paper) and non-vibrating (granite) substrates. We found that 
male signals, both vibratory and acoustic, are only present in vibrating substrates. We also 
found significant differences in phonotaxis based on sex of the focal individual, stimulus type, 
and substrate type. These results suggest that the substrate plays an important role in both 
production and reception of the acoustic signal, and that under certain conditions, acoustic 
signaling may have a role in the communication network in this species.  
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Doctor of Philosophy 
 

Putative lignin-degrading enzyme found in the venom of Megarhyssa (Hymenoptera: 
Ichneumonidae) 

 
Victoria G. Pook and Michael J. Sharkey 

 
Department of Entomology, University of Kentucky 

  
The giant parasitoid wasp, Megarhyssa (Hymenoptera: Ichneumonidae), uses its gracile egg-
laying appendage (ovipositor) to penetrate up to 6 inches of wood in a matter of minutes in 
order to lay an egg on its host. It is postulated that enzymes are secreted from the ovipositor to 
facilitate this process and in this study we investigate the venom of Megarhyssa for the 
presence of such enzymes. We use a joint transcriptomic-proteomic approach to reveal 70 
putative venom transcripts. Twelve of these transcripts do not contain known conserved 
protein domains; the remainder are predicted to code for 27 different proteins among which is 
a putative laccase. In wood-rotting fungi and wood-feeding insects, laccases are implicated in 
the degradation of lignin present in the plant cell wall and we propose that this venom laccase 
may be secreted by Megarhyssa during oviposition to aid the penetration of wood. The 
sequence of the putative laccase was confirmed by reverse-transcriptase PCR and subsequently 
subjected to phylogenetic analysis. Its placement in the resulting phylogeny indicates a close 
relationship to the predicted laccase of Orussus abietinus (Hymenoptera: Orussidae), another 
parasitoid wasp that uses a long ovipositor to penetrate wood, lending support to our theory. 
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Doctor of Philosophy 
 

Characterization of Cytoplasmic Incompatibility Relationships in Medically Important 
Mosquitoes 

 
Daniel McNamara and Stephen L. Dobson 

 
Department of Entomology, University of Kentucky 

 
Mosquitoes, which represent a major vector of human disease, incur massive costs in affected 
regions.  It is therefore important to control mosquito populations to mitigate the costs 
associated with mosquito-borne disease.  Many tactics have been employed with this goal in 
mind, including chemical controls, habitat removal, and the introduction of physical barriers.  
Additionally, it has been suggested that the α-proteobacterial endosymbiont Wolbachia could 
be used as an alternate means of population reduction. Wolbachia is a maternally transmitted 
endosymbiont of arthropods and nematodes that is housed in the cytoplasm of host cells. In 
mosquitoes, it increases frequency within host populations by manipulating reproduction 
through early embryonic death.  This phenomenon is known as Cytoplasmic Incompatibility (CI), 
and is best described using a Modify/Rescue model.  In this model the sperm is modified to 
induced mortality if not exposed to a factor in the egg that rescues normal developmental.  
Functionally, this occurs when either a Wolbachia infected male mates with an uninfected 
female or with an infected female of an incompatible strain. The relationship between 
Wolbachia and its host is complex, and not completely understood.  With this in mind we are 
examining crossing relationships between wild-type and tetracycline treated laboratory 
populations of Culex pipiens pipiens and Culex pipiens molestus in order to better understand 
the effects of CI on life history traits such as fecundity and egg hatch rate.  These results can 
then be used in future work on CI based mosquito reduction programs aimed at reducing 
disease transmission in Culex mosquitoes. 
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Doctor of Philosophy 
 

 The twospotted spider mites control tactics: from RNAi to Juveniods 
 

 June-Sun Yoon 
 

Department of Entomology, University of Kentucky 
 

The twospotted spider mites, Tetranychus Urticae is a cosmopolitan poly-phagous pest due to 
its physiological behavioral characteristics, the extraordinary ability to detoxify wide range of 
pesticides and implausible adaptation ability to the wide-range of host plants of more than 
1,100 plant species. RNA interference (RNAi) technology is being developed to control insect 
pests. In this study, we tested to determine if RNAi could be used to control twospotted spider 
mites. Leaf disc feeding assays revealed that knockdown in the expression genes involved in 
action of juvenile hormone and ecdysteroids caused 35-56% mortality. Expression of double-
stranded RNA targeting Methoprene-tolerant gene (Met), a receptor for juvenile hormone, 
caused 48% mortality of mites feeding on these plants. The mortality was observed within 
molting and nympal stages. Topical application of kinoprene, a stable juvenile hormone analog, 
caused 88.5% mortality of larvae. These data suggest that RNAi or JH analogs, or a combination 
of these methods could be used for controlling twospotted spider mites. 
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Appendix I: Past Winners of the Annual Forum for the Student Paper Competition 
 

Undergraduate Competition 

Year First Prize Second Prize Third Prize 

1985 
D. Craig Heim Valerie Kugler Raymond E. Siegel 

University of Kentucky Earlham College Purdue University 

1986 
Sunedha Weeratunga Timothy Coppess 

Not awarded 
University of Kentucky Anderson University 

1988 
Kathy A. Mitktuk David Rivers 

Not awarded 
University of Kentucky Ball State University 

1989 
Douglas D. Anspaugh Margaret Buxton Britt Bunyard 

Purdue University University of Kentucky Kent State University 

1990 
Jaime D. Coots Shephen R. Skaggs Peggy Sue Merchant 

Anderson University Northern Kentucky University Earlham College 

1991 
Kenneth W. Blank Corey R. Gerber Russell May 

Northern Kentucky University Purdue University University of Kentucky 

1992 
Betty Krueger Thomas O. Swinford Judy Neff 

University of Kentucky IU-PU Fort Wayne Purdue University 

1993 
Carl Harper 

Not awarded Not awarded 
University of Kentucky 

1994 
Jason Scannell Jeff Bedel Michael K. Agenter 

University of Kentucky Purdue University Northern Kentucky University 

1995 
Deborah L. Finke Jason A. Scannell Leslie Horne 

Centre College University of Kentucky College of Mt. St. Joseph 

1996 
Mark Doyle John Shea & Rachel Bartholomew Leo Niemeier 

Purdue University Cleveland Natural History Museum Kentucky State University 

1997 
Anthony Hanley Nicola T. Gallagher Andrew Nuss 

Kentucky State University College of Mt. St. Joseph Purdue University 

1999 
Tonja Wilkins Tyler Eaton Louie Rivers III 

Kentucky State University University of Kentucky Kentucky State University 

2000 
Kara Mobray Jennifer Steill Philip Gonista 

University of Kentucky Purdue University University of Kentucky 

2003 
Ruth Hagarty Brenda Graves Rebecca Baumler 

Purdue University University of Kentucky University of Kentucky 

2004 
Eric Rellinger Rianna Arcinas Joshua Benoit 

Wittenberg University Purdue University Wittenberg University 

2005 
Jacob Ark M. Walter Baldauf Jonathan Clark 

Wittenberg University Purdue University Kentucky State University 

2006 

John Shukle Zachary Bozic Ceryl Lindsay (tie) 

Purdue University Wittenberg University University of Kentucky 

    Justin Tank (tie) 

    Wittenberg University 

2007 
Justin Tank Megan Meuti Chad Andrews 

Wittenberg University The Ohio State University College of Mt. St. Joseph 

2008 
Megan Meuti Michal Chambers Matt Paschen 

The Ohio State University Wittenberg University Purdue University 

2009 
Nikki VanDerLaan Zachary Phillips Jeffery Hardesty 

Purdue University The Ohio State University The Ohio State University 
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Undergraduate Competition 

Year First Prize Second Prize Third Prize 

2010 
Peter Martin Tyler Krause James Baulding 

Goshen College Ohio State University University of Kentucky 

2011 
Bethany Hunt 

University of Kentucky 
Lynn Weaver  

Goshen College 
Rachel Gilbert 

 University of Cincinnati 

2012 
Maggie Williams 

University of Cincinnati 
Rebecca Wilson 

University of Cincinnati 
Charles Dean 

The Ohio State University 

2013 
Eric Brown 

Kent State University 
Denita Brown 

Kentucky State University 
Clancy Short 

The Ohio State University 

2014 
Katherine Todd 
Messiah College 

Shelby Fulton 
University of Kentucky 

MaLisa Spring 
Marietta College 

 

Master of Science Competition 

Year First Prize Second Prize Third Prize 

1985 
Joseph E. Huesing F. Gordon Carter Kevin A. Shufran 

University of Kentucky University of Kentucky Univeristy of Kentucky 

1986 
Wayne G. Buhler Denise Coar Billy Annan 

Purdue University Univeristy of Kentucky Purdue University 

1989 
Joseph J. Demark C. J. Voglewede Carl T. Redmond 

Purdue University Purdue University University of Kentucky 

1990 
Lisa S. Whitt Alan W. Davidson Deborah M. Campero 

University of Kentucky University of Kentucky University of Kentucky 

1991 
C. J. Voglewede Alan W. Davidson Harry B. Meyers 

Purdue University University of Kentucky Purdue University 

1992 
Jim P. Vandercoevering Barry Pittendrigh Harry B. Meyers 

Purdue University Purdue University Purdue University 

1993 
Will McClintock Darcy C. Willis Sue Simon 

University of Cincinnati Univeristy of Kentucky College of Mt. St. Joseph 

1994 
William J. Rowe II Scott P. Dideon Corey K. Gerber 

University of Kentucky Purdue University Purdue University 

1995 
Kurt D. Saltzmann Aaron C. Anderson W. E. Snyder 

Purdue University University of Kentucky University of Kentucky 

1996 
R. Chris Stanton Betty Krueger Margaret Nichols 

The Ohio State University University of Kentucky The Ohio State University 

1999 
Daniel Hemmann Blake Newton Marisa Griffin 

University of Kentucky University of Kentucky University of Kentucky 

2000 
Lauren Pintor Michael Rodgers Bryan Price 

Univeristy of Kentucky University of Kentucky Kentucky State University 

2002 
Amanda Staley Charlene Rucker Tonja Wilkin 

University of Kentucky University of Kentucky Kentucky State University 

2003 
Kimberly Rebek Reid Maier Beth Choate 

Purdue University University of Kentucky University of Kentucky 

2004 
Shelly Kellogg Rebecca Trout Justin Vitullo 

University of Kentucky University of Kentucky Purdue University 

2005 
Aerin Land Nick Geraci Rebecca Trout 

University of Kentucky Purdue University University of Kentucky 

2006 
Ye Ye Paul Marquardt Thelma Heidel (tie) 

The Ohio State University Purdue University Purdue University 
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Master of Science Competition 

Year First Prize Second Prize Third Prize 
    Leo Stellwag (tie) 

    Ball State University 

2007 
Thelma Heidel Ashley Walter Ye Ye 

Purdue University Purdue University The Ohio State University 

2008 
Annie Spikes Paul Ayayee Terri Hoctor 

Purdue University University of Kentucky Purdue University 

2009 
Matt Paschen Katie England Gabriel Hughes & 

Purdue University Purdue University 
Faith Weeks 

Purdue University 

2010 Jonathan Larson John Shorter 
Gabriel Hughes & Nikki 

VanDerLaan(Tie) 

University of Kentucky Purdue University Purdue University 

2011 
Jonathan Larson Brent Stoffer Nikki VanDerLaan 

University of Kentucky University of Cincinnati Purdue University 

2012 
Nicole Vanderlaan 
Purdue University 

Abiya Saeed 
University of Kentucky 

Sydney Crawley 
University of Kentucky 

2013 
Madeline Spigler 

Purdue University 
Kira Albright 

 Purdue University 
Devon Rogers 

 The Ohio State University 

2014 
Andrea Kautz 

The Ohio State University 
Travis Calkins 

The Ohio State University 
Bridget Blood 

Purdue University 

 
 

Doctor of Philosophy Competition 
Year First Prize Second Prize Third Prize 

1985 
M. C. Shaw Gary Brookhard David McShaffrey 

Purdue University Purdue University Purdue University 

1986 
Mark A. Zajac S. Kristine Braman Sven Strnad 

The Ohio State University University of Kentucky Purdue University 

1988 
Gary A. Braness Donald R. Ross J. Edward King 

Purdue University Purdue University Purdue University 

1989 
Danise Coar Chaoxian Geng Marvin D. Sigal 

University Purdue University Ohio State University 

1990 
David L. Clark Wayne G. Buhler Doreen K. S. Goh 

University of Cincinnati Purdue University University of Kentucky 

1991 
John McHugh Joseph J. DeMark Herbert Eichenseer 

Purdue University Purdue University University of Kentucky 

1992 
Keyan Zhu Ana I. Soldevila Matthew Enrico Bur 

Purdue University University of Kentucky University of Kentucky 

1993 
Janet L. Murphy James D. Wagner Robert S. Pfannenstiel 

Ohio State University University of Kentucky University of Kentucky 

1994 
Constance A. Hallberg Patchanee Tuntibunpakul 

Not awarded Purdue University University of Kentucky 

1995 
Kevin R. Hopper F. Anthony DiLuna Liwang Cui 

University of Kentucky University of Kentucky University of Kentucky 

1996 
Matthew Persons Sandra DeBano Charlotte Bedet 

University of Cincinnati University of Kentucky The Ohio State University 

1999 
Patrick Cumrine Kenneth Blank Eileen Eliason 

University of Kentucky University of Kentucky University of Kentucky 
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Doctor of Philosophy Competition 
Year First Prize Second Prize Third Prize 

2000 
Matthew Turnbull Valerie Bennet Chris Stanton 

University of Kentucky Miami University The Ohio State University 

2002 
Randy Hamilton Eric Rebek Hong Mei Li 

Purdue University Purdue University Purdue University 

2003 
Al Fournier Eric Rebek Joao Pedra 

Purdue University Purdue University Purdue University 

2004 

Craig Stillwell Michael Seagraves Tom Coleman (tie) 

University of Kentucky University of Kentucky University of Kentucky 
    Shujan Li (tie) 

    Purdue University 

2005 
Cynthia Khoo Omprakash Mittapalli Michael Seagraves 

University of Kentucky Purdue University University of Kentucky 

2006 
Alvaro Romero R. Craig Stillwell Joshua Benoit 

University of Kentucky University of Kentucky The Ohio State University 

2007 
Joshua Benoit Corey L. Brelsfoard Tonya Fisher 

The Ohio State University University of Kentucky University of Kentucky 

2008 
Alexzandra Murphy Huh Biah Eunho Suh 

Purdue University University of Kentucky University of Kentucky 

2009 
Nick Teets Kapil Raje  Marissa McDonough  

The Ohio State University Purdue University Purdue University 

2010 
Nicholas Teets Julie Peterson Kevin Rice and Elijah Talamas, (Tie) 

The Ohio State University University of Kentucky Ohio State University 

2011 
Alexander Sweger Ignazio Graziosi Logan Minter 

University of Cincinnati University of Kentucky University of Kentucky 

2012 
Kevin Rice 

The Ohio State University 
Megan Meuti 

The Ohio State University 
Jennifer Gordon 

University of Kentucky 

2013 
Gabriel Hughes 

Purdue University 
Kacie Athey 

University of Kentucky 
Sydney Crawley 

University of Kentucky 

2014 
Qian Sun 

University of Kentucky 
Liu Yang 

The Ohio State University 
Brittany Peterson 
Purdue University 
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Appendix II  

BYLAWS 
 

Ohio Valley Entomological Association 
 

PREAMBLE 
 

In order to promote the study of entomology as a science; to improve public awareness and 
understanding; and to recognize the achievements of students and practitioners of 

entomology, the Ohio Valley Entomological Association has been organized; and to such ends 
the BYLAWS of which this preamble is a part, are set forth. 

 
Article I 

 
 

NAME AND DEMOGRAPHICS 
 

Section 1. Name. This organization shall be known as the Ohio Valley Entomological 
Association, hereafter referred to as the ASSOCIATION. 
Section 2. Demographics. The primary activity of the Association shall be restricted to the 
States of Indiana, Kentucky and Ohio. 
 

Article II 
 
 

OBJECTIVES 
 

Section 1. The objectives of the Association are (1) to promote the study of the science of 
entomology; (2) to cultivate student interest in the science of entomology and to provide 
recognition for outstanding achievement; (3) to improve public awareness and better 
understanding of the science of entomology; and (4) to promote the interaction of 
interdisciplinary sciences and societies. 
 

Article III 
 
 

MEMBERSHIP 
 

Section 1. Association membership shall be open to persons interested in entomology. 
 
Section 2. Membership shall be granted by a simple majority vote at a regular meeting to 
persons who quality under Section 1. 
 
Section 3. Membership privileges. All members shall have equal privileges as to serving on 
committees, discussion at meetings and participation in Association activities. 
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Section 4. Provisions for Resignation. Any member may resign from Association membership 
effective at the close of any Association year.  If desired, the resignee may file written reasons 
for resignation with the Secretary-Treasurer to become a part of the permanent Association 
record. 
 
Section 5. Termination of Membership. The Association reserves the right to terminate the 
membership of any member upon the recommendation of the Executive Committee after due 
process, and by a two-thirds vote of the active membership present at any regular meeting. 
 
Section 6. Suspension of Membership. The Association reserves the right to suspend 
membership of any member delinquent in payment of dues in excess of six months. 
 
 

Article IV 
 
 

OFFICERS, TERMS, DUTIES, ELECTION AND VACANCIES 
 

Section 1. Officers. Officers of the Association shall consist of a PRESIDENT, PRESIDENT-ELECT 
and SECRETARY-TREASURER. The president and President-elect shall serve a term of one year 
each, after which the President-Elect accedes to the Presidency. The Secretary-Treasurer shall 
be elected biennially for a term of two years. 
 
Section 2. Duties. The President shall preside at all Association meetings, regular or special. 
The President shall appoint all necessary special committees and, subject to approval by the 
Executive Committee, all standing committees necessary for conducting Association affairs. 
 
The President-Elect shall assist the President in administrative affairs and assume the 
presidential duties if the President is absent from a regular or special meeting. In the event a 
President is unable to complete the term of office for any reason, the President-Elect shall 
complete that term as Acting President, the immediate Past President shall serve as President-
Elect until an election is held. 
 
The Secretary-Treasurer shall make necessary arrangements for Association meetings, maintain 
and distribute to the membership, at least annually, a roster of Association members, record all 
Association proceedings, maintain adequate minutes of meeting and attend to general 
correspondence as may be required. The Secretary-Treasurer shall collect all monies due to the 
Association, pay all bills incurred and maintain adequate records accounting of all Association 
assets. The account shall be audited annually by a committee appointed by the President. In 
anticipation of an absence from a regular or special meeting, the Secretary-Treasurer shall 
arrange for an Acting Secretary to assume the prescribed duties. 
 
 
Section 3. Election of Officers. Officers shall be elected by Active members by a majority vote at 
the last regular meeting of each Association year.  A slate of candidates shall be presented by a 
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Nominating Committee prior to the vote.  In the event that more than two nominees are 
presented for an office, runoff balloting shall proceed until one receives a majority of the votes 
cast.  In the event of a tie, the Executive Committee shall be responsible for the administration 
of an unbiased tie breaking procedure. Newly elected officers will assume office at the last 
regular meeting of each Association year. 
 
Section 4. Vacancies.  Vacancy in the office of president and President-Elect shall be filled as 
provided in Article IV, Section 2. A vacancy in the office of Secretary-Treasurer shall be filled by 
the Executive Committee for the remaining portion of the Association year only, at which time 
a new Secretary-Treasurer will be elected as provided in Article IV, Section 3. 
 

Article V 
 
 

EXECUTIVE COMMITTEE 
 

Section 1. Membership.  The Association executive committee shall consist of the President; 
Secretary-Treasurer; immediate Past President; and four executive committee Members-At-
Large, two of which are elected annually for two-year terms. 
 
Section 2. Election of Executive Committee Members.  Executive Committee Members-At-
Large will serve two years on the Executive Committee, except two of those initially elected 
who will serve only one year.  Thereafter, two Executive Committee Members-At-Large will be 
elected annually to succeed those whose terms are expiring. 
 
Section 3. Voting Privilege of Presiding Officer. The presiding officer (see Article IV, Section 2) 
may vote on matters considered by the Executive Committee only in the event of a tie by the 
other Committee Members.  
 
Section 4. Duties. The Executive Committee shall have authority to transact necessary 
Association business during the interim between Association meeting any business transacted 
and action taken on behalf of the Association. It shall also refer to the Association membership 
all items of business requiring the consideration of action by the membership. 
 
Section 5. Quorum. Five members of the Executive Committee shall constitute the necessary 
quorum tor the transaction of Association business. A majority vote shall be necessary for 
action of any matter. 
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Article VI 
 
 

ASSOCIATION YEAR AND MEETINGS 
 

Section 1. Association Year. The Association year shall be the calendar year. 
 
Section 2. Regular Meetings. A special meeting called for any purpose shall be announced by 
letter from the president or Secretary-treasurer mailed at least 14 days prior to the meeting 
date. 
 
Section 3. Special Meetings. A special meeting called for any purpose shall be announced by 
letter from the President or Secretary-Treasurer mailed at least 14 days prior to the meeting 
date. 
 
Section 4. Quorum. A quorum for the transaction of Association business at regular of special 
meetings shall consist of 20% of the current Active Membership. 
 
 

Article VII 
 
 

DUES 
 

Section1. Amount and When Payable. Association dues shall be determined by the Executive 
Committee and passed by a two-thirds majority vote of the Active Members present at any 
regular meeting. The Secretary-Treasurer shall notify members by mail before December 20 of 
each year that dues are payable for the Association year. If dues are not received by February 
1, one month after becoming delinquent, the Secretary-Treasurer shall mail a second and final 
notice. 
 
Section 2. Penalty for Non-Payment of Dues. Any member allowing dues to become more the 
six months delinquent shall be notified by the Executive Committee that the member will be 
suspended form Active Association membership unless delinquent dues are received within six 
weeks. Reinstatement of active membership shall require payment of delinquent dues plus a 
20% penalty. 
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Article VIII 
 
 

COMMITTEES 
 

Section 1. Appointment of Committees. The President shall have authority to appoint Special 
Committees to consider specific items necessary for the transaction of normal Association 
business.  Appointments to standing committees whose activities span more than one 
Association year may be made by the President with approval of the Executive Committee. 
Section 2. Ex-Officio Membership. The President may serve as an Ex-Officio member of all 
committees except for the Nominating Committee. 

 
 

Article IX 
 
 

AMENDMENT OF BYLAWS 
 

Section 1. Procedure. Amendments to Bylaws may be made by a two-thirds vote of the Active 
members present at any regular meeting, provided that the membership have been given 
written notice of the proposed amendment at least 30 days before the meeting during which it 
will be considered, and provided that a quorum of the members is present (Article VI, Section 
4). 
 

Article X 
 

PARLIAMENTARY AUTHORITY 
 

Section 1. The rules contained in Robert’s Rules of Order, Revised, shall govern this Association 
in all cases to which they are applicable and in which they are not inconsistent with these 
Bylaws. 
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