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MORNING SESSIONS   

9 a.m. to 12 p.m. 

 

POSTER SESSION 1  
9:00 - 10:15 AM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=m3a2a77eb902926d29048cf7e9bbd095c   

Faculty Judges  

Carley C. Morrison, School of Human Sciences 

Kristin Javorsky, Curriculum, Instruction & Special Education 

Sujan Ranjan Anreddy, Social Science Research Center 

Moderator: Nick Chastain 

Darcie Badon, Master's, Arts and Humanities - Evidence of biological resiliency in the Mississippi State 

Asylum: An osteobiographical case study of Burial 40 

Eric Anderson, Master's, Arts and Humanities - The Future is Coming: Osteometric Laser   

AlliGrace Story, Master's, Social and Behavioral Sciences - Effect of Family Social Support on Adolescent 

Mental Health 

Jasmine Sorrell, PhD, Social and Behavioral Sciences - Using Virtual Discrete Trial Training to Teach 

Emergency Contact Information 

Millie Murphree, PhD, Social and Behavioral Sciences - Undergraduate Agricultural Students’ 

Perceptions of Using Flipgrid for Online Assignments Including Peer Evaluation and Self-Reflection 

Rita Bouwens, Master's, Social and Behavioral Sciences - A Zoological Spectacular: Conservation in an 

American Zoo 

Sierra W. Malis, Master's, Social and Behavioral Sciences - A case study of the environmental and 

political-economic causes of linear enamel hypoplasia at Mississippi State Asylum 
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POSTER SESSION 2  
10:30 - 11:35 AM 

Link: https://msstate.webex.com/msstate/j.php?MTID=m0423c853ed3b15f035bc94541bf0530f 

Faculty Judges 

Hongxu Dong, Plant and Soil Sciences 

Joel Paz, Agricultural and Biological Engineering 

Junbo Zhao, Electrical and Computer Engineering 

Moderator: Larra Diboyan 

Amali Herath, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Iron /titanium 

oxide-biochar composite (Fe2TiO5BC) a versatile photocatalyst for removal of aqueous methylene blue 

Ranganath Wahalathantrige Don, PhD, Physics, Mathematics, and Computational Sciences/Engineering 

- Polyrhodamine: A pH-responsive redox stable conducting polyelectrolyte 

Somayeh Bakhtiari Ramezani, PhD, Physics, Mathematics, and Computational Sciences/Engineering - 

Empowering Compartmental Modeling with Mobility and Shelter-In-Place Analysis 

Brantley K Ballenger, PhD, Life and Biomedical Sciences/Engineering - Is Vector Magnitude vs. Vertical 

Axis More Accurate at Predicting Oxygen Uptake in Adults with and without Down Syndrome? 

Elizabeth Baach, Master's, Life and Biomedical Sciences/Engineering - Using Forest Inventory Data (FIA) 

to Explore the Relationship Between Functional Diversity and Productivity in Mississippi Forests 

Luke J Tucker, Master's, Life and Biomedical Sciences/Engineering - Fosfomycin Concentration Improves 

Physicochemical but not Antimicrobial Properties of Thermosensitive Chitosan Hydro-gel 
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ORAL SESSION 1 

9:00 - 10:00 AM 

Link: https://msstate.webex.com/msstate/j.php?MTID=m6b3aba3379027d2ca5197b341764d23e   

Faculty Judges  

Gina Rico Mendez, Social Science Research Center 

Hailey Ripple, Dept. of Counseling, Educational Psychology, and Foundations 

Rebecca Robichaux-Davis, Curriculum, Instruction & Special Education   

Moderators: Margaretta Campbell and Angela Turner 

Jannatul Ferdush, PhD, Arts and Humanities - Determining the effects of elevated carbon dioxide on soil 

inorganic carbon, weathering potential and acidification: A case study with Mississippian soils   

Sadia Alam Shammi, PhD, Arts and Humanities - Impact of climate change on crop yield, Irrigated versus 

nonirrigated 

Mckenzie Carvalho, Master's, Social and Behavioral Sciences - Examining the Economic Well-Being of the 

Southern United States 

Shannon Allen, Master's, Social and Behavioral Sciences - Assessment of Social Media Support Efforts for 

Extension Educators 

 

ORAL SESSION 2 

9:00 - 10:00 AM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=mf700032a389d6108abd8276373acaca6   

Faculty Judges 

Cori Speights, Biochemistry, Molecular Biology, Entomology and Plant Pathology 

Raju Bheemanahalli Rangappa, Department of Plant and Soil Sciences 

Zachary Gillen, Department of Kinesiology 

Moderators: Laihmen Quan and Ira Parsons 

Shraddha Hegde, PhD, Life and Biomedical Sciences/Engineering - Economics of U.S. catfish production 

practices: Profitability, economies of size, and liquidity 

Varsha Singh, PhD, Life and Biomedical Sciences/Engineering - Allelopathic sweet potato varieties for 

reducing Palmer amaranth growth 

Yoonsung Hu, PhD, Life and Biomedical Sciences/Engineering- Identification of host receptors of 

Streptococcus pneumoniae adhesin A protein (PsaA) in colonization on nasopharyngeal epithelial cells 

Zully E. Contreras-Correa, PhD, Life and Biomedical Sciences/Engineering - Examining melatonin-induced 

changes in uterine blood flow and vaginal temperatures in nutrient restricted pregnant heifers 

 

https://msstate.webex.com/msstate/j.php?MTID=m6b3aba3379027d2ca5197b341764d23e
https://msstate.webex.com/msstate/j.php?MTID=mf700032a389d6108abd8276373acaca6
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ORAL SESSION 3 

10:00 - 11:00 AM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=mc3de723710d27773436b681b5c54be2e  

Faculty Judges 

Kristine Evans, Wildlife, Fisheries and Aquaculture 

Li Zhang, Poultry Science 

T. Casey Barickman, Plant and Soil Sciences 

Moderators: Hannah Wright and Erica Turner 

Dana S. Reid, PhD, Life and Biomedical Sciences/Engineering - The Effect of Melatonin Supplementation 

on Testicular Physiology and Carcass Traits in Beef Cattle 

Sachini Kodithuwakku Arachchige, PhD, Life and Biomedical Sciences/Engineering - Impact of Prolonged 

Exposure to Slippery Surface on Static Postural Stability 

Brittany Szafran, PhD, Life and Biomedical Sciences/Engineering - Carboxylesterase Inactivation by 

Chlorpyrifos: Immunotoxic or Protective in the Murine Lung? 

Darcey Collins, Master's, Life and Biomedical Sciences/Engineering - Crown Lifting of Loblolly Pine 

 

ORAL SESSION 4 

10:00 - 11:00 AM 

Link: https://msstate.webex.com/msstate/j.php?MTID=m516360d94ff50c46a0e96286dfbd005a  

Faculty Judges 

Yunsang Kim, Sustainable Bioproducts  

Rinat Gabitov, Geosciences 

Yuzhen Lu, Agricultural and Biological Engineering  

Moderator: Laihmen Quan 

Gulbahar Bahsi Kaya, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Synthesis 

of Cellulose Nanofibril Based Microcapsules Containing a Phase Change Material for Thermal Energy 

Storage 

Rongrong Wu, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Kinetic studies of 

the important atmospheric reactions of BrHg radical with NO2 and O3  

Yukai Ai, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Detection and 

identification of the aerosolized biowarfare agents using optical trapping-Raman spectroscopy  

Zheng Qiao, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Reduced-Order 

Modeling of Flame Dynamics Functions With Inlet Acoustic Modulation 

 

https://msstate.webex.com/msstate/j.php?MTID=mc3de723710d27773436b681b5c54be2e
https://msstate.webex.com/msstate/j.php?MTID=m516360d94ff50c46a0e96286dfbd005a
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ORAL SESSION 5 

11:00 AM - 11:45 PM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=m9c7641d0eed36d27d5ea0e6cb3e9ad9f  

Faculty Judges 

Kathleen Ragsdale, Social Science Research Center  

Devon Brenner, Office of Research and Economic Development   

Moderators: Margaretta Campbell and Angela Turner 

Alexis Turnipseed and Leah Gann, Master's, Social and Behavioral Sciences - Teachable or inherent: 

Identifying leadership traits for volunteers 

Casey Moss, Master's, Social and Behavioral Sciences - Describing the impact of Agriculture in the 

Classroom programming on fourth grade students’ agricultural literacy levels  

Ha Nguyen, PhD, Social and Behavioral Sciences - Extended School Closure: The Perspectives from a 

Rural School Community 
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AFTERNOON SESSIONS 

1:00 p.m. to 3:45 p.m.      

 

 

POSTER SESSION 1 

1:00 - 2:00 PM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=m91c6e6bcf24eddf3f34e457bc1fe59a9   

Faculty Judges  

Billy Kingery, Plant and Soil Sciences 

Hossein Toghiani, Chemical Engineering   

Himmy Lo, Delta Research and Extension Center  

Moderator: Hannah Wright and Margaretta Campbell 

Camden Oglesby, Master's, Life and Biomedical Sciences/Engineering - Agronomic Optimum Nitrogen 

Rate for Corn Production in Mississippi  

Casey Iwamoto, PhD, Life and Biomedical Sciences/Engineering - Potential benefits of biochar and 

mycorrhizal fungi on shortleaf pine in northcentral Alabama 

Rebecca Bracken, PhD, Life and Biomedical Sciences/Engineering - Assessing the effect of forest stand 

stage on over-wintering avian species diversity in a private working forest 

Omar Es Sahli, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Noise footprint of 

UAS delivery networks 

 

 

 

 

 

 

 

 

 

https://msstate.webex.com/msstate/j.php?MTID=m91c6e6bcf24eddf3f34e457bc1fe59a9
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POSTER SESSION 2 

2:30 - 3:35 PM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=m72118ef4eeb7e4f7f0b745a52bea54cb  

Faculty Judges 

Julia Soares, Psychology 

Sujan Ranjan Anreddy, Social Science Research Center  

Moderator: Meredith Brock 

Acacia Lopez, PhD, Social and Behavioral Sciences - Attachment, Parenting, and Unintentional Injury in 

Foster Children & Custodial Grandchildren    

Craig Croskery, PhD, Social and Behavioral Sciences - Learning From The Pandemic: When COVID-19 and 

Tornado Threats Collide   

Emily E Grubbs, PhD, Social and Behavioral Sciences - A Longitudinal Descriptive Study on the Sleep of 

Young Adults with Developmental Disabilities    

Jasmine Gray, PhD, Social and Behavioral Sciences - "Show Me the Money": A Token Economy Social 

Skills Intervention   

S M Asger Ali, PhD, Social and Behavioral Sciences - Spatial exploration of Social Vulnerability and 

COVID-19 related health outcomes in Mississippi 

Taylor Emery and Cassandra M. DeGaglia, Master's, Social and Behavioral Sciences - Examining 

vulnerability to the 1918 Influenza pandemic amongst individuals institutionalized in the Mississippi 

State Asylum  

 

ORAL SESSION 1 

1:00 - 1:45 PM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=m044698ce959589df1def2cf9f642bc1c  

Faculty Judges 

Jennifer McGillan, Library - Special Collections  

Jianling Xie, Educational Psychology    

Moderator: Rachel Lee 

Keri Porter, Master's, Arts and Humanities - “Sim”-ulating Archaeology in the Digital World: 

Archaeological Representation in the Sims™ Franchise    

Robert B. Kolbila, PhD, Arts and Humanities - Exploring household-level hunger among 3,394 

smallholder farmers in Ghana’s Northern Region across four ‘hunger seasons    

Courtney J. Bolstad, PhD, Social and Behavioral Sciences, Pets and a Pandemic: An Exploratory Mixed 

Method Analysis of How the COVID-19 Pandemic Affected Dogs, Cats, and Owners   

https://msstate.webex.com/msstate/j.php?MTID=m72118ef4eeb7e4f7f0b745a52bea54cb
https://msstate.webex.com/msstate/j.php?MTID=m044698ce959589df1def2cf9f642bc1c
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ORAL SESSION 2 

2:00 - 3:00 PM 

Link:  https://msstate.webex.com/msstate/j.php?MTID=mee51a76234c7bc491c6264772446ea18 

Faculty Judges 

Raheleh Miralami, Center for Advanced Vehicular Systems  

Erdogan Memili, Animal and Dairy Sciences 

Stephen Reichley, College of Veterinary Medicine  

Moderator: Rachel Lee 

Kendra Wagner, PhD, Life and Biomedical Sciences/Engineering - Of drought and density: evaluating the 

effects of regional drought and forest management on invasive Sirex noctilio    

Thu Ya Kyaw, PhD, Life and Biomedical Sciences/Engineering - Determining the maximum flood 

tolerance of two candidate bioenergy crops planted in riparian marginal cropland of the LMAV 

Worlanyo Segbefia, PhD, Life and Biomedical Sciences/Engineering - Using genetic diversity of cotton 

chromosome substitution lines to suppress weeds 

Nitant Rai, Master's, Life and Biomedical Sciences/Engineering - Mapping Forest Restoration in Lower 

Mississippi Alluvial Valley   

 

ORAL SESSION 3 

1:00 - 2:15 PM    

Link: https://msstate.webex.com/msstate/j.php?MTID=m38bc7e810c3a14c38f9b160f76acdd14   

Faculty Judges 

Haifeng Wang, Industrial and Systems Engineering 

Carrie K Vance,  Biochemistry, Molecular Biology, Entomology and Plant Pathology 

Moderator: Meredith Brock 

Ahmad Taninah, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Statistical errors 

and parametric correlations in covariant energy density functionals.  

Bipin Lamichhane, PhD, Physics, Mathematics, and Computational Sciences/Engineering - First principle 

study of structural, electronic and magnetic properties of layer-structured MnSb  

Saja Teeti, PhD, Physics, Mathematics, and Computational Sciences/Engineering - Global study of 

separable pairing interaction in covariant density functional theory 

Somayeh Bakhtiari Ramezani, PhD, Physics, Mathematics, and Computational Sciences/Engineering - A 

Novel Compartmental Model to Capture the Nonlinear Trend of COVID-19  

Taylor Ray, Master's, Physics, Mathematics, and Computational Sciences/Engineering - Using Sentiment 

Analysis Techniques to Discover Emotions Conveyed on Twitter and Reddit 

 

https://msstate.webex.com/msstate/j.php?MTID=mee51a76234c7bc491c6264772446ea18
https://msstate.webex.com/msstate/j.php?MTID=m38bc7e810c3a14c38f9b160f76acdd14
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Presenter: Yukai Ai 

Level of Study: PhD 

Advisor: Dr. Chuji Wang 

Title: Detection and identification of the aerosolized biowarfare agents using optical trapping-Raman 

spectroscopy 

Abstract: 

The detection and identification of bioaerosol particles, especially a potential threat from aerosolized 

biowarfare agents (BWAs), has become increasingly important. We report a new method for BWA 

particles identification based on optical trapping - Raman spectroscopy (OT-RS). The optical trapping 

enables the capture of a single BWA particle in the air for several minutes, thus maximizing the exposure 

time for the Raman spectra and minimizing the interference from the unwanted background. 

Simultaneously, the imaging system can capture the real-time image of the single trapped BWA particle. 

Several kinds of bioaerosol particles were analyzed using OT-RS including four BWA surrogates: Bacillus 

globigii (BG), Yersinia rhodei (YR), MS2, and Bacillus subtilis (BS), along with some interfering bioaerosol 

particles commonly presented in the atmosphere. The similarities and differences of the Raman spectra 

about the samples were discussed. In addition, the BWA surrogates are well classified by using the 

principal component analysis (PCA). The results demonstrate that single-particle OT-RS can be used not 

only for the potential detection of BWAs but also for the identification of BWAs
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Presenter: S M Asger Ali 

Level of Study: PhD 

Advisor: Dr. Kathy Sherman-Morris 

Title: Spatial exploration of Social Vulnerability and COVID-19 related health outcomes in Mississippi. 

Abstract: 

Infectious disease disasters, including epidemics, pandemics, and outbreaks, may have deadly health 

impacts with high morbidity and mortality rate. A new category of SARS-CoV-2 virus (named COVID-19 

by WHO) is spreading in more than 150 countries with a continuous death toll of more than 2 million (as 

of January 2021).  Covid-19 is causing a massive outbreak in the USA with more than 26 million cases 

and more than 441K death tolls. Mississippi (MS) is one of the hardest-hit states with a high incidence 

and mortality rate compare to the national average. This paper explores the relationship of Mississippi 

county-level COVID-19 related incident and mortality rates (through January 03, 2021) with the CDC’s 

Social Vulnerability Index (CDC SVI). CDC’s SVI index consists of four major themes: socio-economic 

status, household composition & disability, minority status & language, and finally, and housing type & 

transportation. Results of bivariate global Moran’s I analysis of COVID-19 related incident rate and 

overall and separate SVI theme exhibited clustering of similar values (I = 0.19, p < .01), meaning areas 

with high incidence rates tended to have high SVI percentile ranks. Similarly, the mortality rate also 

shows a significant relationship (I = 0.24, p < .01) with SVI percentile ranks. Among the individual SVI 

themes, theme 1 (socio-economic status), theme 2 (household composition and disability) and theme 4 

(housing type and transportation), showed a significant relationship with incidence and mortality rates 

(p <.05). The bivariate regression model results showed that CDC SVI values are spatially linked and 

statistically significant with the Mississippi's COVID-19 incidence and mortality rates.  

Keywords: COVID-19; social vulnerability; spatial regression and Mississippi.  
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Presenter: Shannon Allen 

Level of Study: Master's 

Advisor: Dr. Carley C. Morrison 

Title: Assessment of Social Media Support Efforts for Extension Educators 

Abstract: 

University Extension educators are responsible for completing outreach efforts such as disseminating 

educational content, announcing events, and highlighting programmatic impacts. Working towards 

these goals can be a tiring and difficult task. Traditionally reaching these goals have been completed 

through in-person programs/workshops, paper media, radio, etc. In today’s world, we have seen a huge 

surge in the use of social media. With the help of social media, Extension educators could disseminate 

information easier and faster to larger groups in their community. Social media is a huge part of our 

modern-day world. Nearly everyone, professional and non-professional, use social media on a daily 

basis. Extension educators face several barriers when using social media such as creating profiles, 

creating relevant content, and finding the time to complete those tasks. This study further discusses 

those barriers and technical support efforts that can be done to assist Extension educators using social 

media, specifically within the platform Facebook.
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Presenter: Eric Anderson 

Level of Study: Master's 

Advisor: Dr. Anna Osterholtz 

Title: The Future is Coming: Osteometric Laser 

Abstract: 

This research examines the possible application of a Bosch Blaze GLM 50 C laser measure (Bosch laser) 

for osteometric bone length analysis. The osteometric board has been an essential tool for researching 

human remains by measuring long bone length. Long bone length is used to estimate stature, which can 

be used to understand health and population structure in the past. Despite such data's importance, no 

significant changes have occurred from the boards' original design from the 19th century. Traveling 

osteometric boards have slightly changed the boards' design, but they are still expensive and 

inconvenient to carry for research purposes. If it accurately measures long bones, the Bosch laser would 

be a cost-effective and convenient alternative for researchers studying abroad or who need to transport 

their equipment into rough terrain. This research aims to determine how the commercially available 

Bosch laser compares to the osteometric board with measuring bone length. Twenty volunteers with 

various education levels from within the Anthropology and Middle Eastern Cultures department 

measured cast replicas of a femur and a radius using both the Bosch laser and an osteometric board. 

This project's preliminary results show that the Bosch laser may be a viable substitute for the 

osteometric board, with results from the laser comparable to those obtained from a standard 

osteometric board. These results also indicate a need to create modifications and protocols to increase 

the laser's accuracy and dependability for measuring bone length, which is the future aim for this 

research.
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Presenter: Elizabeth Baach 

Level of Study: Master's 

Advisor: Dr. Austin Himes 

Title: Using Forest Inventory Data (FIA) to Explore the Relationship Between Functional Diversity and 

Productivity in Mississippi Forests 

Abstract: 

Numerous studies have evaluated the relationship between biodiversity and productivity, with general 

global trends suggesting a positive relationship, with some studies finding neutral or negative 

relationships. We know of no studies that investigate this relationship specifically in Southeastern U.S. 

forests despite high levels of tree species diversity. Most studies in forest systems have relied on tree 

species richness as the primary indicator of biodiversity and productivity to indicate ecosystem function. 

We will analyze the impact of functional diversity on forest productivity. This is of particular importance 

as functional groups provide a more comprehensive meaning to diversity compared to traditional 

taxonomic classifications, as functional groups are directly based on the relationship between an 

organism, or group of organisms, and their environment. The use of functional diversity will give 

important context to the examination of forest productivity due to the direct link it establishes between 

organisms and their role in a given ecosystem. We will use data from the USDA Forest Service Forest 

Inventory and Analysis (FIA) database collected in the state of Mississippi. We will determine plot level 

productivity as the difference in tree biomass between repeated measurements. Functional diversity will 

be characterized by common tree attributes, and regression methods will be used to determine the 

strength and direction of the relationship between tree functional diversity and productivity. Based on 

previous studies that examined the relationship between biodiversity and productivity as well as studies 

that examined the relationship between functional diversity and ecosystem function, we hypothesize a 

positive relationship.
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Presenter: Darcie Badon 

Level of Study: Master's 

Advisor: Dr. Molly Zuckerman 

Title: Evidence of biological resiliency in the Mississippi State Asylum: An osteobiographical case study of 

Burial 40 

Abstract: 

An osteobiographical approach was used to complete a comprehensive skeletal analysis of Burial 40, a 

probable female of older adult age from the Mississippi State Asylum (MSA), Jackson, MS (1855-1935). 

The analysis of this individual demonstrates how epidemiologic and environmental conditions in 

contemporary Mississippi and the MSA likely negatively synergized with infectious disease. Burial 40 

exhibits numerous pathologies including porotic hyperostosis, hypoplastic enamel defects, abnormal 

bone loss at the hip and shoulder joints, vertebral porosity, and extensive nonspecific periosteal 

reactions, all of which are consistent with a diagnosis of malaria infection. Combined with Burial 40’s 

older age at death, these findings give insights into this individual’s biological resiliency, despite the poor 

conditions present in the MSA.
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Presenter: Gulbahar Bahsi Kaya 

Level of Study: PhD 

Advisor: Dr. Yunsang Kim 

Title: Synthesis of Cellulose Nanofibril Based Microcapsules Containing a Phase Change Material for 

Thermal Energy Storage 

Abstract: 

Organic phase change material (PCM) has an ability to store and release a large amount of energy in a 

wide range of temperature by the latent heat of fusion upon melting and crystallization. The 

encapsulation of PCM is necessary to stabilize PCM from an undesirable reaction and leaching. A PCM 

microcapsule whose shell is made of cellulosic biomass could be an option for better utilization of low-

value bioresources. This study aims to prepare microcapsules containing hexadecane (PCM) 

encapsulated by a cellulosic shell from cellulose nanofibrils (CNF) through a sonochemical technique. 

High-intensity ultrasonication at the CNF-hexadecane interface created an oil-in-water emulsion, 

followed by the partial melting and possible crosslinking of CNF to form the cellulosic shell surrounding 

the hexadecane core. The formation of PCM microcapsules was investigated by visual inspection, FT-IR, 

and confocal laser scanning microscopy (CLSM) with a selective hydrophobic core fluorescent dyeing. 

The morphology and size distribution of the microcapsules were studied by SEM and CLSM, which 

ranged from 4 to 10 µm. Among various weight percents of CNF in water and hexadecane-water ratios, 

the maximum loading of PCM was determined to be 90% from 0.3% CNF in water and 2:1 water-oil 

ratio, respectively, by thermal gravimetric analysis. The microcapsules exhibited 132.5 J/g (upon 

heating) and 141.1 J/g (upon cooling) as stored and released energy, respectively, between -20 and 45 

°C. After 200 repeated heating/cooling cycles, the energy loss was only around 1% compared with the 

initial thermal energy of the microcapsules.
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Presenter: Somayeh Bakhtiari Ramezani 

Level of Study: PhD 

Advisor: Dr. Shahram Rahimi 

Title: A Novel Compartmental Model to Capture the Nonlinear Trend of COVID-19 

Abstract: 

The onset of COVID-19 pandemic took the world by surprise and surpassed the expectations of the 

epidemiologists, governments, medical experts, and the scientific community as a whole. The majority 

of epidemiological models failed to capture the non-linear trend of the susceptible compartment and 

were unable to model this pandemic accurately. This study presents a variant of the well-known SEIRD 

model to account for social awareness measures, variable death rate and the presence of asymptomatic 

infected individuals. The proposed SEAIRDQ model accounts for the transition of individuals between 

the susceptible and social awareness compartments. The model was tested against the reported 

cumulative infection and death data for different states in the US and the accuracy of over 98.8% was 

observed. Results of this study give new insights into the prevailing reproduction number and herd 

immunity across the US.
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Presenter: Somayeh Bakhtiari Ramezani 

Level of Study: PhD 

Advisor: Dr. Shahram Rahimi 

Title: Empowering Compartmental Modeling with Mobility and Shelter-In-Place Analysis 

Abstract: 

For over a century, compartmentalized epidemiological models, generally referred to as thesusceptible, 

infected, recovered (SIR) models, have been considered the best tool for modeling the trend of 

epidemics. These models share an ordinary differential equation (ODE) at their core, and their accuracy 

is highly dependent on reaching an optimal global solution, which itself is highlydependent on just initial 

estimates. Several assumptions are used to lower the computational costassociated with solving the SIR 

ODEs, one of which is a constant initial susceptible population (S0) and infection rate (β), as well as 

insignificant travel between neighboring communities. COVID19, with its several unique characteristics 

like global spread and large scale stay at home orders, has occurred at a time when detailed mobility 

data is abundant and readily available; such availabilityof data makes it possible to create an enhanced 

model that takes social awareness (Q) and arealistic initial estimate for this factor based on the mobility 

data into the SIR equation. Not onlythis approach can narrow down the search area bounds and improve 

computation time, it canalso help to make informed mobility based decisions. This study uses the 

SEAIRDQ model, a compartmental meta population model, to present a correlation between the contact 

and mobility indices and social awareness. We studied the influence of travel from other states on 

overall infections in a South-Eastern state. A strong inverse correlation of 0.98 between the contact 

index and Q is observed. The shelter-in-place what-if analysis for travelers from other states on the 

course of infection in a destination state demonstrated a possible reduction of over 22% in the total 

number of infections and death if travelers sheltered in place for an incubation period ofbetween 5-7 

days.
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Presenter: Brantley K Ballenger 

Level of Study: PhD 

Advisor: Dr. Stamatis Agiovlasitis 

Title: Is Vector Magnitude vs. Vertical Axis More Accurate at Predicting Oxygen Uptake in Adults with 

and without Down Syndrome? 

Abstract: 

Vector Magnitude (VM) counts—provided by triaxial accelerometers—are a metric of three-dimensional 

acceleration that may better describe body motion and estimate the rate of oxygen uptake (VO2) during 

physical activity and sedentary behavior than traditional Vertical Axis (VA) counts in adults with and 

without Down syndrome (DS). PURPOSE: To compare the accuracy of VM vs. VA counts in estimating 

VO2 in adults with and without DS. METHODS: Sixteen adults with DS (10 men; age 31±15 years) and 19 

without DS (10 men; age 24±5 years) performed 12 tasks: sitting; playing app; drawing; folding clothes; 

sweeping; fitness circuit; moving box; basketball; standing; and walking at the preferred speed and at 

0.8 and 1.4 m.s-1. VO2 was measured with portable spirometry and VA and VM with an accelerometer 

on the non-dominant hip. Multi-level regressions were used to predict VO2 from VA or VM for each 

group. Model fit was evaluated with the R2, and accuracy with Bland-Altman plots and absolute percent 

error using 3-way ANOVA. RESULTS: VM and VA significantly predicted VO2 in adults with DS in separate 

models (p<0.001; R2=0.74 and 0.65, respectively), and adults without DS (p<0.001; R2=0.75 and 0.61, 

respectively). In 3-way ANOVA for absolute error, there was a significant method-by-task interaction 

(p<0.001); no other interaction was significant. In paired samples t-tests, absolute error was lower for 

VM than VA counts for sitting, playing app, drawing, sweeping, standing, and basketball (p≤0.005). 

Absolute error was lower for VA than VM for walking at 0.8 m.s-1 (p=0.005). Bland-Altman plots for 

adults with DS indicated zero mean error for both models, but with narrower limits of agreement for the 

VM than the VA model (-5.57 to 5.57 and -6.44 to 6.44 ml.kg-1.min-1, respectively). In adults without 

DS, mean error was nearly-zero for VM and VA (-0.02 and -0.01, ml.kg-1.min-1, respectively) with 

narrower limits of agreement for the VM than the VA model (-6.21 to 6.17 and -7.75 to 7.74 ml.kg-

1.min-1, respectively). CONCLUSION: VA and VM counts are significant predictors of VO2 in adults with 

and without DS. VM counts more accurately estimate VO2 compared to VA counts for most activities.
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Presenter: Courtney J. Bolstad 

Level of Study: PhD 

Advisor: Dr. Michael R. Nadorff 

Title: Pets and a Pandemic: An Exploratory Mixed Method Analysis of How the COVID-19 Pandemic 

Affected Dogs, Cats, and Owners. 

Abstract: 

The purpose of the present study was to explore how dogs, cats, and their owners were impacted by the 

COVID-19 pandemic. Participants included 102 dog and/or cat owners residing primarily in the United 

States. Participants completed an online questionnaire between late April to late May 2020. Analyses 

included t-tests comparing retrospective estimates of pre-pandemic functioning and functioning during 

the pandemic, and qualitative thematic analysis was used to analyze participants’ responses to three 

open-ended questions. Quantitative analyses found that pets and owners spent significantly more time 

together, with increases in physical contact between owners and pets, exercise with dogs, and 

engagement in dog-related activities. No significant changes were found regarding owners’ percentage 

of pet care responsibility, attachment to their pets, pleasantness derived from pet-related activities, or 

upset feelings toward their pets when comparing pre-pandemic and during pandemic scores. Five 

themes arose from the thematic analysis: Social/Attachment (i.e., changes to owner-pet, pet-pet, and 

owner-owner relationships), Physical (i.e., increases in owners’ physical contact and proximity with pets, 

physical benefits to pets and owners), Psychological (i.e., changes in owners’ and pets’ behavior and 

emotionality), Safety/Well-Being (i.e., health concerns regarding owners and pets), and 

Responsibilities/Routines (i.e., changes in owners’ and pets’ daily routines, changes in owners’ 

responsibilities and productivity). These themes and their corresponding categories will be discussed 

further at the presentation. These findings provide valuable insight into how dogs, cats, owners, and 

interactions between these pets and owners were affected by the COVID-19 pandemic as well as 

considerations for animal welfare in the wake of the pandemic.  Additionally, the study generated many 

hypotheses pertaining to how and why these changes occurred, providing a foundation for additional 

research in this area.
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Presenter: Rita Bouwens 

Level of Study: Master's 

Advisor: Dr. Kate McClellan 

Co-Advisor: Dr. David Hoffman 

Title: A Zoological Spectacular: Conservation in an American Zoo 

Abstract: 

In this case study of a Midwestern zoo, I examine how zoos may contribute to conservation through the 

frameworks of biopower, spectacle, affect, and neoliberal realities and how zoos aim to educate and 

influence the public by curating immersive multispecies experiences. By exhibiting animals, accredited 

US zoos aim to support wildlife conservation and influence zoogoers to positively impact the 

environment. I connect zoo rhetoric, events, and practices to ideas present in critical animal studies and 

conservation literature, such as characterizing animals as commodified nature spectacles, the sensitive 

nature of captivity and breeding operations, environmentality, and the confounding ubiquity of 

consumption in conservation institutions. Zoos are one of the few places in urban America where 

spectators can see, hear, smell, and sometimes touch a plethora of animal species, learn about these 

“exotic” animals, and possibly cultivate empathy and compassion for the nonhuman “other.” I look at 

captivity and conservation strategies as forms of biopower, as “make live” operations and fostering 

animal life through breeding and care are a cornerstone of how zoos are able to keep and manage 

animal populations that are genetically viable. Zoo animals may also function as spectacles (consumable 

images) that connect zoogoers to animals and influence them to participate in conservation, either 

monetarily or through making individual behavioral changes. Neoliberal conservation and 

environmentality will be examined because zoos require capital and consumption to conserve, and they 

aim to create educated environmental subjects who can then practice conservation in their daily lives. 

Affect generation between humans and animals may also play a role in how zoos connect their guests to 

their animals and influence their guests’ behavior to create an environmentally-conscious community.
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Presenter: Rebecca Bracken 

Level of Study: PhD 

Advisor: Dr. Scott Rush 

Title: Assessing the effect of forest stand stage on over-wintering avian species diversity in a private 

working forest 

Abstract: 

Through certification standards for sustainable forest management and other forest management goals, 

private working forests exist in a mosaic of forest patches of varying stand ages and stages (e.g., 

thinned, unthinned, open or closed canopies). At the landscape scale, biodiversity is supported through 

this shifting mosaic. Avian research on habitat use within working forests has primarily focused on 

breeding season surveys, while over-wintering bird communities remain understudied. Therefore, our 

objectives were to evaluate how: 1) varying forest stage classes influence winter bird communities, and 

2) birds respond to food resources and forest structure during winter. To date, we have banded winter 

birds during 7 sessions from November-February, 2019-2021. We placed mist nets in young (unthinned), 

mid-age (unthinned), and mature (thinned) loblolly pine (Pinus taeda) stands (5, 11, and 25 years since 

planting, respectively). We banded each captured bird and collected a blood sample to evaluate dietary 

origins of nutrients assimilated. We banded 83 individuals of 15 species, with Ruby-crowned Kinglets 

(RCKI; Regulus calendula) comprising 43% of all captures. Capture among bird species were highest in 

the young stand (43% percent of captures) and decreased through mid-age (34%) and mature (23%) 

stands. We recaptured 18% of banded individuals, with 47% of recaptures occurring in the mid-age 

stand. Two recaptured Hermit Thrushes (HETH; Catharus guttatus) were inter-annual recaptures and 

were recaptured in the second winter in a stand different from their original capture location. One RCKI 

was recaptured in the same location in the second winter as it was in the first. Species commonly 

classified as mature or interior forest birds, including RCKI and HETH, were captured most often in the 

young and mid-age stands during our study, while overall species diversity increased across all stands 

during the second winter. Our high capture success in mid-aged, unthinned stands, a stage often 

associated with poorest habitat quality during the breeding season, illustrates the importance in 

maintaining stands of varying ages, as habitat use in wintering and breeding bird communities differs 

based on food availability and different environmental conditions.
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Presenter: Mckenzie Carvalho 

Level of Study: Master's 

Advisor: Dr. Ayoung Kim 

Title: Examining the Economic Well-Being of the Southern United States 

Abstract: 

Economic well-being is having the ability to meet basic needs, make economic choices, meet financial 

goals, and absorb financial shocks. Generating income and accumulating wealth are essential factors to 

improve the economic well-being of households. The economy in southern states continues to lag 

behind most other states. Southern states have median household income levels below the national 

median household income. Income and wealth inequality across income classes, races/ethnicities, and 

genders accelerates poor economic well-being. Without improving the economic well-being of southern 

households, the South falls further behind other states. 

The purpose of this study is to shed light on the wealth gap, income inequality, and poverty in southern 

states. We address the distinctive features of household income and wealth in southern states, 

characteristics of asset holding by races, drivers of asset poverty and the wealth gap across races and 

ethnicities, and the relationship among income poverty, asset poverty, and the wealth gap. We employ 

a two-sample hypothesis between races/ethnicities and multiple-regressions to determine the 

relationship between poverty and the wealth gap using Survey of Income and Program Participation and 

American Community Survey data. This study would provide information on target groups for 

policies/programs improving the economic well-being of southern states.
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Presenter: Darcey Collins 

Level of Study: Master's 

Advisor: Dr. Joshua Granger 

Title: Crown Lifting of Loblolly Pine 

Abstract: 

Crown lifting, or the manual pruning of lower branches, in combination with wider tree spacing offers an 

alternative management scheme for small non-industrial private forest landowners who have 

experienced difficulties with having their pine plantations thinned. In 2003, a five-year-old loblolly pine 

(Pinus taeda) plantation was thinned to 200 trees per acre, with an average spacing of 14.8 feet 

between trees. Four crown lifting treatments were then implemented: 35, 40, 45, and 50% live crown 

ratios (LCR), which is the percent of total height with branches. An additional 0.004 hectare (0.01 acre) 

control plot was established in an unthinned, unpruned area. Branches were removed from the bole of 

the tree just outside the branch-bark ridge. Two replications were established for all pruning 

treatments, with a plot size of 0.049 hectares (0.12 acres) and an average of 24 trees per plot. The 

desired LCR was maintained through repeated crown liftings in 2003, 2004, and 2008. At age 8, the 

average diameter of the control group was 5.3 inches (13.5 cm), and the diameter of the 50% LCR 

treatment was 8.2 inches (20.8 cm). The trees treated with the 50% LCR produced the greatest diameter 

growth compared to all other treatments. The highest mortality rate (12.5%) was observed in the 45% 

LCR treatment. Wide spaced plantings maintained with pruning could allow small forest landowners to 

obtain a high value sawtimber product, while eliminating the need for the thinning cuts commonly used 

in traditional pine plantation management.
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Presenter: Zully E. Contreras-Correa 

Level of Study: PhD 

Advisor: Dr. Caleb O. Lemley 

Title: Examining melatonin-induced changes in uterine blood flow and vaginal temperatures in nutrient 

restricted pregnant heifers 

Abstract: 

The objectives were to examine melatonin mediated changes in temporal uterine blood flow (UBF) and 

vaginal temperatures (VT) in 54 Brangus heifers (Fall, n=29; Summer, n=25) during compromised 

pregnancy. At d160 of gestation, heifers were assigned to 1 of 4 groups consisting of adequately fed 

(ADQ-CON; 100% NRC; n=13), global nutrient restricted (RES-CON; 60% NRC; n=13), and ADQ or RES 

supplemented with 20 mg of melatonin (ADQ-MEL, n=13; RES-MEL, n=15). In the morning (0500h) and 

afternoon (1300h) of d220 of gestation, temperature dataloggers (Onset Computer Corporation) 

attached to progesterone-free CIDRs were used to record VT, while UBF was determined via Doppler 

ultrasonography. Data were analyzed using repeated measures of ANOVA (SAS). Significant differences 

were found in UBF and VT between Fall and Summer groups (P<0.05), therefore seasons were 

individually analyzed. In Fall, a nutrition by treatment interaction was significant, where the RES-CON 

heifers exhibited reduced total UBF compared to ADQ-CON (5.67±0.68 vs. 7.97±0.54 L/min; P=0.012). In 

Summer, there was not a main effect of nutrition (P=0.390); nevertheless, the MEL heifers exhibited 

increased total UBF compared to the CON counterparts (8.16±0.73 vs. 6.00±0.70 L/min; P=0.048). 

Moreover, there was a nutrition by treatment by time interaction in VT for Fall and Summer heifers 

(P<0.0001). In Fall, all groups had decreased VT in the morning compared to the afternoon (P<0.0001). 

Whereas, in Summer, VT increased for ADQ-CON, RES-CON, and ADQ-MEL from morning to afternoon 

(P<0.0001), while the RES-MEL remained constant throughout the day (P=0.649). Furthermore, during 

the afternoon RES-MEL heifers exhibited decreased VT compared to ADQ-CON (38.91±0.09 vs. 

39.26±0.09°C, respectively; P=0.039). In summary, nutrient restriction and melatonin supplementation 

altered UBF in a season dependent manner. Additionally, with the VT differences observed in Summer, 

future studies should evaluate the potential of melatonin supplementation for mitigating heat stress in 

farm animals.
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Presenter: Craig Croskery 

Level of Study: PhD 

Advisor: Dr. Kathy Sherman-Morris 

Co-Advisor: Dr. Mike Brown 

Title: Learning From The Pandemic: When COVID-19 and Tornado Threats Collide 

Abstract: 

The coronavirus disease 2019 (COVID-19) pandemic resulted in unprecedented challenges that 

dramatically affected the way of life in the United States and globally in 2020. The pandemic also made 

the process of protecting individuals from tornadoes more challenging, especially when their personal 

residence lacks suitable shelter, particularly for residents of mobile homes. The necessity of having to 

shelter with other families – either in a public shelter or at another residence – in order to protect 

themselves from a tornado threat conflicted with the advice of public health officials who 

recommended avoiding public places and limiting contact with the public to minimize the spread of 

COVID-19. There was also a perception that protecting against one threat could amplify the other threat 

and a survey was undertaken with the public to determine the general viewpoint to see if that was 

indeed the case. 

The results found that it was possible to attenuate both threats provided that careful planning and 

actions were undertaken. Understanding how emergency managers should react and plan for such dual 

threats are important to minimize the spread of COVID-19 while also maintaining the safety of the 

public. As there was no precedence for tornado protection scenarios amidst a pandemic, both short-

term and long-term recommendations were suggested which may also be useful in future pandemic 

situations even after this pandemic is over.
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Presenter: Cassandra M. DeGaglia and Taylor Emery 

Level of Study: Master's 

Advisor: Dr. Molly K. Zuckerman 

Title: Examining vulnerability to the 1918 Influenza pandemic amongst individuals institutionalized in 

the Mississippi State Asylum 

Abstract: 

Though vulnerability to pandemic infectious disease is primarily measured by biological risk of medical 

complications, it is more potently mediated by social determinants of health, such as disability, and the 

intersection of these determinants, including individuals institutionalized in association with disability. 

Despite this, disability and institutionalization remain under-addressed in pandemic preparedness plans, 

partially because of extremely limited knowledge about how those in institutions experienced past 

pandemics. Here, we examine impacts of the 1918 influenza pandemic on individuals institutionalized at 

the 19th to early 20th century Mississippi State Asylum (MSA). We assess mortality patterns, focusing on 

influenza mortality and respiratory mortality (influenza, pneumonia; influenza mortality risk factors: 

tuberculosis, asthma), including relative to age, sex, and social race, in the 3,654 patient deaths that 

occurred between 1912 and 1925 in the MSA. Findings show that between 1918-1919, respiratory and 

influenza mortality was significantly elevated for young adult patients (20-39 years old) relative to 

younger and older patients, male patients, and Black patients, relative to White patients. These patterns 

are all broadly consistent with national and state-level influenza mortality trends, but likely exacerbated 

by biosocial conditions relative to disability, institutionalization, and race-based structural violence in 

the Jim Crow south. The complex interactions of social and biological variables presented here reinforce 

the need to thoroughly consider some of the most socially vulnerable members of our societies, such as 

those in institutions, in a more holistic and historically informed approach to pandemic preparedness.
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Presenter: Omar Es Sahli 

Level of Study: PhD 

Advisor: Dr. Adrian Sescu 

Title: Noise footprint of UAS delivery networks 

Abstract: 

Unmanned aerial systems (UAS), or more commonly known as drones, have become a normal thing to 

see in our day-to-day life, as they are now more accessible to the general public for both commercial 

and recreational purposes. Public accessibility proved to be a very effective catalyst for the development 

and rapid growth of the field, as the increased demand for the new device pushed companies to come 

up with better and more cost-effective products. In a parallel fashion, online retail sales have also 

experienced drastic growth, which in turn has focused significant attention on how UAS technology 

might be employed to increase the volume, speed, and delivery of commercial packages to retail 

customers. Therefore, it is no coincidence to see logistics and information technology giants like 

Amazon, UPS, FedEx, and Google all examining large-scale employment to deliver packages, medical 

supplies, and even food to customers around the globe. However, to ensure that UAS delivery 

operations are economically viable, efficient, and scalable, they must be safely and efficiently integrated 

into both existing logistics/delivery networks and the National Air Space (NAS). Among the many aspects 

involved in the effective integration of UAS commercial delivery operations is their environmental 

impact, particularly noise. We study the generated noise of a UAS delivery network through a 

quantitative assessment of the sound pressure level (SPL) using Matlab. We present results of fleets 

with different numbers of UAS, background SPL levels (corresponding to both urban and rural areas), 

altitudes, and densities (number of UAS/area). The near-field SPL levels utilized in the numerical 

simulations were obtained experimentally by conducting field measurements of the near-field noise 

footprint. The measurements were taken for the DJI M600 and Inspire II, which have characteristics 

(propeller diameter, number of propellers/blades, rpm, etc.) similar to delivery drones.
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Presenter: Jannatul Ferdush 

Level of Study: PhD 

Advisor: Dr. Varun Paul 

Title: Determining the effects of elevated carbon dioxide on soil inorganic carbon, weathering potential 

and acidification: A case study with Mississippian soils 

Abstract: 

An increase in the atmospheric CO2 has been shown to affect not only the soil organic carbon (SOC) but 

also the soil inorganic carbon (SIC) flux, with acidification being a major concern for soil and crop 

sustainability. Impacts of such elevated CO2 on SIC at different depths will be investigated through 

column-leachate experiments using different Mississippi soil types. Web soil Survey, United States 

Department of Agriculture (USDA)-Natural Resources Conservation Service (NRCS), was used for 

selecting soil types based on pH; acidic, neutral, and alkaline soil. Columns containing soil samples have 

been investigated under four different CO2 concentrations (100%, 10%, 1%, and control) in the form of a 

solution for four weeks. Soil samples and leachates were collected before, during, and after the reaction 

time and analyzed for pH, exchangeable cations, base saturation (%), soil organic matter (SOM), soil 

organic carbon (SOC), soil total carbon (STC), total nitrogen (N). The soil leachates’ changes were also 

characterized using Inductively Coupled Plasma-Optical Emission Spectrometry (ICP-OES) analysis. A 

geochemical model will be used to extrapolate inorganic carbon contents of soil leachates. It will 

provide a better understanding of the effects of changes in management and climate on soil nutrient 

dynamics. Using 82 County Soil Survey Geographic (SSURGO) and USDA-NRCS dataset, a depth-wise soil 

carbon map will be generated across the state of Mississippi to visualize and predict the overall effects 

of elevated CO2 on the total carbon pool comprising different cropping measurements that influence 

the carbon sequestration and precipitation. Identification of possible areas where redistribution of SIC 

and SOC throughout the soil profile is not constant is the key to further management. The results and 

data obtained from this study will be beneficial to understand the effect of elevated CO2 on SIC, 

particularly on how these could affect (i) soil quality, (ii) soil weathering, (iii) soil acidification, and (iv) 

the potential organic pool in a changing environment, and provide suggestions for sustainable land 

management practices in stressed conditions.
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Presenter: Leah Gann and Alexis Turnipseed 

Level of Study: Master's 

Advisor: Dr. Carley C. Morrison 

Title: Teachable or inherent: Identifying leadership traits for volunteers 

Abstract: 

Extension programs, nonprofits, and volunteer-based organizations are continually striving to meet the 

needs of their surrounding communities with limited access to usable resources. The ultimate goal of 

Extension and non-profits is to bring improvement to communities by empowering citizens through 

education and community outreach. In spite of their considerable contribution to local communities, 

these organizations are often understaffed and underfunded. Nonprofits require volunteers to function 

in an effective manner, which reduces the strain of overworked staff. However, there is a lack of 

literature that specifically describes which competencies are needed for volunteers to be successful 

leaders, especially within nonprofit organizations. In order to effectively train volunteers in leadership 

roles, organizations should have access to resources that identify traits of successful leaders. This study, 

using Delphi methodology, aimed to differentiate between a set of teachable skills and inherent 

qualities that organizations can use to develop selection criteria and leadership programming for 

volunteer leaders. At the conclusion of three rounds of iteration, a list of 41 leadership related 

competencies were first divided into two categories: teachable skills and inherent qualities, then they 

were rated on how important the competencies are for volunteer leaders to possess.
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Presenter: Jasmine Gray 

Level of Study: PhD 

Advisor: Dr. Dan Gadke 

Title: "Show Me the Money": A Token Economy Social Skills Intervention 

Abstract: 

Many school psychologists receive referrals for social skills interventions, particularly for students 

diagnosed with Autism Spectrum Disorder (ASD). While there are many pre-packaged interventions to 

choose from, selecting an intervention when inappropriate social behaviors persist despite an increase 

in appropriate skills may become challenging. This poster will provide the results of a study evaluating a 

token economy with response cost to decrease the inappropriate social behaviors while increasing 

appropriate skills of an adolescent with ASD.  Specifically, an ABAB reversal design was used to evaluate 

the impact of the token economy and response cost procedure on four social behaviors exhibited by the 

adolescent: following directions, using appropriate voice volume, giving compliments and/or using 

positive statements, and following game rules.  The results of this study were consistent with previous 

studies on the success of token economies and adds to the literature on the use of this strategy with 

response cost to improve behaviors already present in the participant’s repertoire.
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Presenter: Emily E Grubbs 

Level of Study: PhD 

Advisor: Dr. Alisha M. Hardman 

Co-Advisor: Dr. Lori D. Elmore-Staton and Dr. Julie C. Parker 

Title: A Longitudinal Descriptive Study on the Sleep of Young Adults with Developmental Disabilities 

Abstract: 

Sleep is a fundamental component of ideal health and functioning. Suboptimal sleep can result in 

greater risk for physical and mental health disorders and can produce compromised cognitive and social 

functioning. Young adults with developmental disabilities (DD) experience greater risk of developing 

physical and mental health disorders, and do experience limitations in cognitive and social functioning 

characteristic to DD in ways that can hinder or prevent participation in meaningful activities associated 

with young adulthood (e.g. moving out of the home of origin and living independently, obtaining 

employment and financial independence, etc.). Sleep research has reflected that persons with DD 

experience worse sleep than persons without DD. In this population, suboptimal sleep could further 

compromise health and functionality, exacerbating DD symptomology, further impeding ability to 

participate in activities of young adulthood. While worsened sleep has been observed in individuals with 

DD, the nature of sleep problems experienced by young adults with DD is still under researched and 

largely unknown. Most sleep studies involving individuals with DD have been conducted with children, 

using subjective sleep measures. The present study is a short-term longitudinal study on the sleep of 

young adults with DD using objective sleep measures (actigraphy).  Results identified potential sleep 

problems with getting the recommended amount of sleep per night and difficulty with sleep 

maintenance. Equipped with a better understanding of the sleep issues experienced by young adults 

with DD, efforts can be made to improve sleep, and thus the health, functionality, and outcomes of 

young adults with DD.



34 | P a g e  
 

 

 

 

 

 

 

Presenter: Shraddha Hegde 

Level of Study: PhD 

Advisor: Dr. Ganesh Kumar Karunakaran 

Title: Economics of U.S. catfish production practices: Profitability, economies of size, and liquidity 

Abstract: 

Evolution of the U.S. catfish industry, forged by dynamic market forces, has resulted in the development 

of an array of farming practices. This comparative economic study was developed with data from 325 

ponds on 38 commercial catfish farms (Alabama, Arkansas, and Mississippi) and provides concurrent 

estimates of the cost of production, profitability, and indicators of farm liquidity of the most commonly 

practiced catfish growout strategies. Detailed enterprise budgets were developed for nine different 

catfish production strategies and analyzed on three different farm scales (80, 310, and 1,480 acres). 

Profitability differed across catfish farming practices. The split-pond system using hybrid catfish was the 

least-cost production strategy ($0.90/lb), followed by the multiple-batch system employing channel 

catfish with increased aeration rates, and intensively aerated ponds using hybrid catfish. Long-term 

profitability of catfish farming practices increased with increases in farm size. While seven of the nine 

production strategies discussed here were profitable in the long-run on medium (310-acres) and large 

(1,480-acres) catfish farms, only split and intensively aerated ponds (hybrid catfish and multiple-batch 

production with channel catfish with increased aeration rates) were profitable in the long-run on small 

farms (80-acre). Low-intensity strategies involving channel catfish in single- or multiple-batch systems 

were not profitable on any scale. High-yielding strategies resulted in an increased cash flow coverage 

ratio and decreased debt-servicing ratios, indicating lower liquidity risk. Economies of scale were evident 

throughout the analysis but stemmed from two different effects: 1) intensification of production in 

individual ponds; and 2) larger farm size. Changes in cost structures and economic conditions have 

changed the degree of profitability of farming practices. A number of previously profitable practices are 

no longer profitable. Newer, split pond and intensively aerated farming practices were profitable but 

require greater attention to cost efficiencies.
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Presenter: Amali Herath 

Level of Study: PhD 

Advisor: Dr. Todd Mlsna 

Title: Iron /titanium oxide-biochar composite (Fe2TiO5BC) a versatile photocatalyst for removal of 

aqueous methylene blue 

Abstract: 

Incorporation of Fe/Ti oxides into biochar (BC) improves the surface properties for environmental 

contaminant remediation. This work is the first report on Fe-Ti oxide/biochar (Fe2TiO5/BC) composite 

for sorptive removal of metal cations, oxyanions, inorganics, and organic contaminants from aqueous 

solutions. Nano Fe-Ti oxide particles were dispersed on a high surface area biochar by a simple chemical 

co-precipitation method using FeCl3 and TiO(acac)2 salts followed by a base treatment and calcination 

at 500 °C. Surface structures and properties of the as-synthesized composite were characterized by PZC, 

BET, SEM, TEM, EDS, XRD, TGA, and XPS analysis. Adsorption of methylene blue (MB) on Fe2TiO5/BC 

was studied as a function of pH, equilibrium time, and initial adsorbate concentration and temperature. 

Adsorption isotherm studies were carried out at 5, 25, and 45 ℃. Kinetic data of MB best fit the pseudo-

second-order model. Maximum Langmuir adsorption capacities for MB at 45 ℃ was 229 (pH 6) mg/g 

respectively. MB removal on Fe2TiO5BC by the synergistic combination of adsorption and photocatalytic 

degradation was studied at pH 3 and 6 under visible light irradiation.  

Keywords: Fe-Ti oxide, biochar, methylene blue 
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Level of Study: PhD 

Advisor: Dr. Justin Thornton 

Title: Identification of host receptors of Streptococcus pneumoniae adhesin A protein (PsaA) in 

colonization on nasopharyngeal epithelial cells. 

Abstract: 

Streptococcus pneumoniae (pneumococcus) is a common colonizer of humans that causes otitis media, 

pneumonia, and meningitis. The currently available pneumococcal conjugate vaccines are composed of 

13 or 23 different capsular polysaccharides from the serotypes causing the most invasive infections of 

over 100 different serotypes of pneumococcus. However, the overall rates of colonization have 

remained fairly constant and vaccine serotypes are frequently replaced with non-vaccine serotypes 

through genetic exchange. Therefore, it is necessary to develop non-serotype specific, protein-based 

vaccines for preventing all different serotypes of pneumococcal disease and colonization. We 

hypothesized that Far-western technique could be used to identify host receptors to pneumococcal 

adhesin A protein (PsaA) which plays an important role in colonization and is conserved in all 

pneumococcal serotypes as a first step in developing a vaccine against colonization.  

We constructed a staphylococcal expression vector expressing the PsaA. The recombinant PsaA protein 

was purified by affinity chromatography and biotinylated for use as bait protein in far-western blot. The 

whole cell lysate proteins from the human nasopharyngeal epithelial cell line, Detroit 562, were used as 

prey proteins for 1D and 2D far-western analysis to identify specific ligand proteins that can interact 

with PsaA. Far-western and mass spectrometry analysis identified that PsaA was able to bind to human 

annexin A2 (ANXA2) from Detroit 562 cells. This data suggests that ANXA2 may play an important role in 

epithelial colonization by pneumococcus. 

We have transfected and transduced the human kidney epithelial cell line, HEK 293 T/17, which 

expresses relatively little ANXA2, compared to Detroit 562 cells, with Lentivirus expressing ANXA2. This 

transduced cell line was confirmed to overexpress ANXA2 by western blot. Pneumococcal adhesion 

assays were performed on Detroit 562, HEK 293 T/17 control cells, and ANXA2-transduced HEK 293 T/17 

cells to determine if ANXA2 overexpression increases adhesion in ANXA2-transduced cells versus HEK 

293 T/17 control cells. We identified that 3 times of pneumococcus could adhere ANXA2-transduced 

cells versus control cells. This study will develop a platform for identifying important pneumococcal 

adhesins, their host receptors, and allow for development of vaccines aimed at blocking colonization.  
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Presenter: Casey Iwamoto 

Level of Study: PhD 

Advisor: Dr. Courtney Siegert 

Co-Advisor: Dr. Joshua Granger, Dr. Krishna Poudel and Dr. Adam Polinko 

Title: Potential benefits of biochar and mycorrhizal fungi on shortleaf pine in northcentral Alabama 

Abstract: 

Biochar is an emerging field of study and known for many of its short-term benefits for soil. This 

proposal will assess how biochar and microbial amendments improve soil health for shortleaf pine 

(Pinus echinata) and hardwood restoration on a reclaimed mine sites in northcentral Alabama. This field 

study will add to the literature on the unique mixture of biochar and mycorrhizal fungus inoculations on 

reclaimed mine sites in southeastern U.S. soils. Surface coal mining in this region has caused drastic land 

cover change which has further induced ecosystem degradation effecting soil and watershed health. 

Through soil amendments of biochar and mycorrhizal fungi, we aim to raise the soil pH, immobilize 

heavy metals, increase water availability, and restore microbial function. This will lead as a step towards 

improving soil conditions and restoring shortleaf pine to the landscape.
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Level of Study: PhD 

Advisor: Dr. Harish Chander 

Co-Advisor: Dr. Adam Knight 

Title: Impact of Prolonged Exposure to Slippery Surface on Static Postural Stability 

Abstract: 

Impact of Prolonged Exposure to Slippery Surface on Static Postural Stability 

Sachini Kodithuwakku Arachchige, Harish Chander, Alana Turner, Adam Knight 

Mississippi State University 

Background: Falls and fall-related injuries are extremely common in occupational settings. Intrinsic 

factors such as overexertion and extrinsic factors such as the nature of the standing and walking surface 

are causative factors of such falls. Postural stability during acute exposure to a slippery surface and 

prolonged exposure to a dry surface have been studied before. However, the impact of prolonged 

exposure to a slippery surface on static balance has not been studied previously. Purpose: To analyze 

the impact of extended exposure to a dry surface and a slippery surface on static postural stability 

during a simulated load-carrying task. Methods: Eighteen young, healthy males (age: 21.17 ± 3.38 years; 

height: 1.77 ± 0.08 m; mass: 89.81 ± 14.23 kg) were recruited. The participants were subjected to a one-

hour walking with an anterior load-carrying task on a dry surface and a slippery surface on two different 

days. Participants’ static balance (3 trails of 20 seconds) was assessed using a force platform in stable 

and unstable eyes open conditions at 0 minutes, 30 minutes, and 60 minutes of walking time. Postural 

sway variables were analyzed using a 2 (surface) X 3 (time) repeated measures analysis of variance 

(ANOVA) for stable and unstable eyes open conditions. Results: Significant time main effects were 

observed in stable eyes open condition with greater balance decrements at 30 minutes and 60 minutes. 

Additionally, greater balance decrements were observed on the slippery surface compared to the dry 

surface in unstable eyes open condition. Conclusion: Physiological workload causing overexertion and 

slippery surface negatively impact static postural stability. The study indicates that fatigue is 

unavoidable during work-related tasks, especially during prolonged tasks, hence the importance of rest-

time scheduling among workers to prevent ergonomic falls. 

Acknowledgment: This study was funded by Grant #2T42OH008436 from NIOSH. Its contents are solely 

the responsibility of the authors and do not necessarily represent the official views of NIOSH.
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Advisor: Dr. Margaret Ralston 

Co-Advisor: Dr. Kathleen Ragsdale, and Dr. Mary Read-Wahidi 

Title: Exploring household-level hunger among 3,394 smallholder farmers in Ghana’s Northern Region 

across four ‘hunger seasons. 

Abstract: 

Objective: Agricultural growth can be a major driver of poverty reduction in Ghana’s Northern Region, 

which is characterized by high poverty and malnutrition, and where 74% of adults are smallholder 

farmers (GSS, 2013; GFSS-Ghana, 2018; Malapit & Quisumbing, 2014). The USAID-funded Feed the 

Future Soybean Innovation Lab’s activities in this region are focused on assisting smallholder soybean 

farmers to improve agricultural productivity and food security. 

Methods: We compare results from the Household Hunger Scale (Ballard et al., 2011) administered as 

part of larger surveys to 3,394 smallholder farmers across four districts (Chereponi, Karaga, Saboba, 

Tolon), four years (2014, 2016, 2017, 2018), and four ‘hunger seasons’: T1 = hunger season begins (May 

2014; N=675), T2 = hunger season peaks (June-July 2016; N=832), T3 = hunger season ends (August-

September, 2017; N=983), T4) hunger season peaks (July 2018; N=904). The scale categorizes 

household-level hunger (HLH) in the past four weeks as occasional, moderate, or severe for three 

Hunger Events (HE): HE1 = no food to eat in household due to lack of resources, HE2 = household 

member(s) went to sleep hungry, HE3 = household member(s) went all day and night without food.  

Results: HLH was lower at T2 and T3 and higher at T1 and T4. At T1, 29% reported HE1, 27.3% reported 

HE2, and 21.5% reported HE3. At T2, 21.3% reported HE1, 19.3% reported HE2, and 14.2% reported 

HE3. At T3, 14.3% reported HE1, 9.4% reported HE2, and 6.7% reported HE3. At T4, 28.5% reported HE1, 

31.2% reported HE2, and 15.8% reported HE3. HLH differed significantly across the four districts. At T1, 

HLH was highest in Chereponi and Saboba and lowest in Karaga and Tolon. At T2, HLH was highest in 

Chereponi, increased in Tolon, and was lowest in Karaga and Saboba. At both T3 and T4, HLH was 

highest in Chereponi and Tolon and lowest in Karaga and Saboba.  

Discussion: Periods of expected food scarcity did not explain HLH variations across districts or years. 

Results suggest that site-specific time series research to identify drivers of local food insecurity are vital 

to detecting leverage points for addressing persistent HLH across this region. 
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Title: Determining the maximum flood tolerance of two candidate bioenergy crops planted in riparian 

marginal cropland of the LMAV 

Abstract: 

The marginal croplands of the Lower Mississippi Alluvial Valley (LMAV) seasonally encounter recurrent 

flooding. Thus, commercial agricultural practices are usually suboptimal on those areas. However, 

planting flood-resistant bioenergy crops may be successful. Consequently, the level of tolerance to flood 

depth and flood duration of the selected bioenergy crops needs to be examined. This is particularly 

important during exceptionally wet years. By chance, our study site had abnormally high floods and 

prolonged flooding during 2018-2019 growing season, which gave the opportunity to research the 

inundation tolerance of our selected bioenergy crops in a field setting. For the field experiment, we set 

up a short rotation bioenergy plantation in Sidon, MS in June 2018. Our plantation was made up of 4 

replicated blocks along an elevational gradient from an oxbow of the Yazoo River. Each block contained 

75 cuttings of eastern cottonwood (Populus deltoides) and black willow (Salix nigra). To monitor flood 

depth and duration, we installed 10 groundwater wells with HOBO Water Level sensors throughout the 

plots. We found that our study site was flooded up to 1.2 m in 2018, and 3.8 m in 2019. Almost no 

survival was observed in the blocks that had more prolonged (January to June 2019) and deeper 

floodwater (3.8 m). To determine the maximum flood tolerance threshold, this study developed a 

logistic regression model to predict survival and mortality based on flood depth and duration. Our 

results indicate that willows have higher flood tolerance than cottonwoods. Understanding the flood 

tolerance thresholds can aid in matching site-species and managing the riparian marginal croplands with 

different flooding intensity.
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Advisor: Dr. Seong-Gon Kim 

Title: First principle study of structural, electronic and magnetic properties of layer-structured MnSb 

Abstract: 

Manganese antimonide (MnSb) as a half-metallic ferromagnets can be used as a spin injector in 

semiconductor to develop spintronic device. We found a metallic density of states (DOS) in one spin 

channel (majority spin) and a band energy gap at the Fermi level in another (minority spin), which 

presents MnSb to have a half metallic character. Furthermore, atom projected band structure was used 

to investigate the electronic contributions from Mn and Sb atoms.
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Level of Study: PhD 

Advisor: Dr. Danielle Nadorff 

Title: Attachment, Parenting, and Unintentional Injury in Foster Children & Custodial Grandchildren 

Abstract: 

Problem: Unintentional injuries are the leading cause of death among young adults and children, 

accounting for approximately 12,000 deaths of children and young adults each year (CDC, 2019). One 

factor that may result in increased unintentional injury in children is their caregiver’s parenting style. 

Parenting styles additionally influence attachment between caregiver and child, which subsequently 

influence the way children interact with their environment (Zeilani et al., 2011; Lahousen et al., 2019). 

Children who are placed in the care of their grandparents (kincare) or foster parents have a disruption to 

their original primary caregiver and may have early adverse or traumatic experiences which lend 

themselves to low levels of attachment to their new caregiver, with the possibility to culminate into an 

attachment disorder (Lahousen et al., 2019). While a breadth of literature has focused on risk factors for 

intentional injury in children and adolescents, there has been limited research on factors associated with 

unintentional injury. Understanding the way in which parenting styles are associated with unintentional 

risk behaviors in children via attachment styles in non-traditional families is pertinent to developing 

interventions to prevent unintentional injuries in children in kincare and foster care.  

Method: Foster parents and custodial grandparents completed self-report measures via an online 

Qualtrics study (N = 428; 83.9% female; M age = 50.44, SD = 12.94; 83.2% White, 9.8% Black). Hayes’ 

PROCESSv3.5 macro for SPSS (Hayes, 2020) was used to test the hypothesis that parenting styles and 

unintentional injury in foster children and custodial grandchildren are indirectly associated via 

attachment levels. A total of three mediation regression analyses were completed, one for each of the 

three parenting styles measured by the APQ-9 (i.e., positive parenting, consistency of discipline and level 

of supervision).  

Conclusions: Results suggest that unintentional injury behaviors in children of non-traditional families 

may be related to some aspects of parenting in part through attachment between caregiver and child. 

Targeted interventions to strengthen attachment and develop foster parents’ and custodial 

grandparents’ positive parenting styles may help reduce the number of unintentional injuries in children 

who were separated from their original primary caregiver.  
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Level of Study: Master's 

Advisor: Dr. Molly Zuckerman 

Title: A case study of the environmental and political-economic causes of linear enamel hypoplasia at 

Mississippi State Asylum 

Abstract: 

Linear enamel hypoplasias (LEH), furrows formed during enamel development, are markers of biological 

stress that indicate periods of growth arrest during early developmental years. Although LEH is normally 

associated with nutritional deficiencies and infectious childhood diseases, taking a biocultural approach 

allows for the consideration of political-economic and environmental causes within specific socio-

cultural contexts. Presented here are the preliminary results of a case study concerning the political-

economic and ecological causes of LEH formation of a young adult (19-22 years) female (Burial 01) from 

the Mississippi State Asylum (MSA) Cemetery. Previous decrochronological, isotope, and MSA record 

analysis indicate they were buried in 1926 and resided in Mississippi during early developmental years 

and the period before death. Using standards for LEH identification and age estimation timing based on 

crown development, Burial 01 exhibits LEH along multiple permanent teeth, which likely formed 

between the ages of 2 and 6 years. It is possible that Burial 01 experienced increased periods of stress 

during one of Mississippi’s great floods (1912-1913), the start of the Great Migration, and a period 

where poor tenant farmers and sharecroppers had little access to resources or credit to purchase land, 

contributing to the cyclic perpetuation of poverty. Each of these ecologically and economically 

devastating periods may have impacted the growth and development of Burial 01 during their early 

years, specifically forcing them to reallocate energy to essential tissues for survival, rather than for 

growth. By demonstrating the significance of political-economic and environmental context in 

determining the causes of LEH, this research helps to further contextualize the lives of those interred at 

the MSA.
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Level of Study: Master's 

Advisor: Dr. Carley C. Morrison 

Title: Describing the impact of Agriculture in the Classroom programming on fourth grade students’ 

agricultural literacy levels 

Abstract: 

The United States faces a unique time in history where much of the population is illiterate about the 

origins of their food, this means that the population is agriculturally illiterate. Agricultural illiteracy 

allows skewed and misguided agricultural information to infiltrate the populations’ beliefs about where 

their food, fiber, and fuel come from. The United States Department of Agriculture along with the 

National Research Council have taken the initiative to start programs such as the National Agriculture in 

the Classroom program to help combat low agricultural literacy levels. This study measures agricultural 

literacy levels in participating fourth grade students before and after new and existing Mississippi 

Agriculture in the Classroom treatments. The results of this study suggest that students are still largely 

illiterate in agriculture regardless of whether or not they are exposed to two different types of 

agriculturally related lessons.
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Level of Study: PhD 

Advisor: Dr. Carley C. Morrison 

Title: Undergraduate Agricultural Students’ Perceptions of Using Flipgrid for Online Assignments 

Including Peer Evaluation and Self-Reflection 

Abstract: 

Many agricultural educators have moved classes online to virtual classrooms causing a shift in available 

and appropriate teaching tools. The objective of this qualitative study was to understand the 

undergraduate agricultural student’s perspective on the ease and effectiveness of an innovative 

teaching tool known as Flipgrid. Flipgrid allows students to record presentations and comment on the 

work of their peers. Students are often reluctant to try any new tool because of unfamiliarity and the 

challenges of learning a new technology. New online technologies that are easy for students to 

manipulate give them a choice and an opportunity to be creative in their endeavors to communicate 

effectively. This qualitative study uses E.M. Rogers’ (2003) Theory of Diffusion of Innovation to explore 

undergraduate agricultural students’ adoption process. Rogers created a five-stage theory that entails 

awareness, interest, evaluation, implementation, and adoption. This study looks at the stages of Rogers’ 

Theory to help determine the tool’s plausibility as a future tool in the agricultural education industry. 

Twenty students responded to a five-question survey. None of the 20 students had heard of Flipgrid so 

none had used it before, but they were all able to complete the assignment with no aid from the 

instructor. Students made comments that Flipgrid was “easy,” “convenient,” “not time-consuming,” 

“more social,” and “allowed you to connect with your classmates more than a regular discussion board.” 

Students liked that “all class videos were in one place without having to download them.” 

Overwhelmingly students reported they would use it again.
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Level of Study: PhD 

Advisor: Dr. Dana Franz 

Co-Advisor: Dr. Kristin Javorsky 

Title: Extended School Closure: The Perspectives from a Rural School Community 

Abstract: 

The advent of the COVID-19 pandemic in Spring 2020 resulted in massive extended school closures in 

the United States and around the globe. Elementary-aged children, especially low-income African 

American students living in remote, rural areas of the United States have suffered disastrous 

consequences. This research project attempts to investigate how rural elementary-aged students 

experienced the 2020 extended school closure, as perceived by themselves and other rural school 

community stakeholders including the school administrator, classroom teachers, and family members. 

Data will be collected from a rural Title I school in the southern U.S. with 100% free/reduced lunch rate 

designations. Participants include one school principal, three teachers, three family members, and three 

students. The sources of data come from (a) in-depth, semi-structured interviews with each participant, 

(b) documents and artifacts, and (c) reflective commentary journal entries. Findings from this project 

may assist rural school stakeholders in tackling future lengthy school closures.
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Level of Study: Master's 

Advisor: Dr. Jagmandeep Dhillon 

Title: Agronomic Optimum Nitrogen Rate for Corn Production in Mississippi 

Abstract: 

Random influence of the environment on nitrogen (N) demand and supply dictates the need for updated 

N recommendation strategies. Currently, yield goals are used by 34 land grant universities, including 

Mississippi State University. This research aimed to distinguish agronomic optimum N rate (AONR) for 

corn production in Mississippi. 12 N rate treatments were replicated 4 times over 4 locations. One 

treatment was a check not receiving any N fertilizer, five treatments received N at the V2 growth stage 

at rates of 0, 45, 90, 134, 179, 224 kg N/ha. The remaining six treatments received 45 kg N/ha at the V2 

growth stage and 34, 67, 101, 168, 202 kg N/ha at the V6 growth stage. Extrication of AONR on total N 

applied to each treatment was completed using Linear (L), Quadratic (Q), Linear-plateau (LP), and 

Quadratic-plateau (QP) models using “Easynls package” in R statistical software. Analysis of variance was 

completed using GLIMMIX procedure in SAS statistical software and differences among treatment 

means were separated using Fisher's LSD procedure. Combined data were best explained by the QP 

model with a coefficient of determination (R2 = 0.23), at a yield of 9.9 Mg ha-1 achieved with 218 kg N 

ha-1. Individual location analysis revealed that QP best explained Starkville data, Stoneville was 

explained by Q, Brookville by LP, and Verona by the L model. Overall, our first-year data suggests that 

locations should be individually analyzed for N recommendation; otherwise, this would lead to over and 

under applications. Also, in season remote sensing should be used to account for the environment's 

random influence and improved N recommendation.
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Title: “Sim”-ulating Archaeology in the Digital World: Archaeological Representation in the Sims™ 

Franchise 

Abstract: 

The Sims™ is one of the best-selling video game franchises of all time with the most recent release, The 

Sims™ 4, having over 20 million unique players worldwide. The game is intended to simulate real-life 

interactions including scenarios like going to school, getting married, having a family, or starting a 

career. In expansion packs for both the Sims™ 3 and the Sims™ 4, archaeology is introduced as a game 

activity for Sims to participate in. While the Sims™ 3 expansion takes place in the fictional cities of real-

world locations like Shang Simla, China, Champs Les Sims, France, or Al Simhara, Egypt, the Sims™ 4 

expansion takes place in the fictional South American location of Selvadorada. Both games represent 

archaeology as a practice rooted in colonialism and something to be conducted in a far-away place. 

Additionally, both games represent artifacts as objects owned by the excavator who found them, not 

the country of origin or descendent communities. Furthermore, representation of field-work in the 

Sims™ 3 presents archaeology as little more than “tomb raiding.” Despite these pitfalls, the actual 

practice of excavation and lab analysis involved in archaeology are uniquely and quite accurately 

represented in the Sims™ 4. This is especially significant as the game is a non-serious video game that is 

not intended for educational purposes. Perhaps most impressively, the Sims™ 4 represents archaeology 

as a skill that one must practice to improve in as well as a potential career. Given the overall popularity 

of these games and the inconsistent representation within them, archaeologists must consider what 

messages are being portrayed to the public through digital media, and how these messages might 

influence public opinion of archaeology or archaeological practice in the future. Therefore, it is 

recommended that archaeologists actively attempt to take more significant roles in the development of 

digital media.
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Title: Reduced-Order Modeling of Flame Dynamics Functions With Inlet Acoustic Modulation 

Abstract: 

This study presents a G-equation based and cost-efficient reduced-order model (ROM) for predicting the 

flame dynamics function (FDF) with acoustic modulation. A novel two-step approach is employed in this 

model: first, a steady-flame profile, which is obtained via detailed simulation, is employed to predict the 

physically-consistent velocity modulation field; and then the simulation based on the kinematic flame 

model-G-equation is carried out to capture the dynamic behavior of the flame accurately. The major 

innovation of this method is to construct a physically-consistent modulation flow field embedded with 

non-trivial aerodynamic environment information, and predict the nonlinear flame dynamic behavior 

under the physically-consistent flow modulation mode. This novel modeling approach fundamentally 

addresses the significant limitation of the classical kinematic model applied to flame response 

characterization, where ad-hoc assumptions are typically made on the modulating flow field. Also, to 

more closely resemble the real flame dynamics behavior, the flame kinematic model's base flow should 

accurately replicate the topological shape of the flame in steady-state and the complex flow field 

behavior in front of the flame. Here we propose a general and parameter-free approach to modify the 

flow field of the steady flame. Specifically, the flow field before the T=350K contour-line is kept 

constant, while the velocity at the isotherm line is used as another inlet condition for the cold flow 

simulation to generate a new base flow. This method can eliminate the velocity expansion caused by the 

flame while retaining the aerodynamic environment in front of the flame, thereby satisfying the 

constraints of the flame kinematic model and accurately replicating the topological shape of the flame 

when it is unperturbed.  In the present work, we demonstrate the efficacy of our model with the 

consideration of the premixed Bunsen flame and M Shaped flame, and the comparison of our 

predictions with the direct numerical simulation (DNS) results, and experimentally study by Durox et al. 

[Proceedings of the Combustion Institute, 32 (2009)]. The study shows that the ROM predictions of the 

flame dynamics and flame describing functions agree well with the experimental measurement and 

achieve similar accuracy with those obtained from DNS results.
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Advisor: Dr. Qin Ma 

Title: Mapping Forest Restoration in Lower Mississippi Alluvial Valley 

Abstract: 

Remote sensing techniques have been widely used in forest resource assessment and biodiversity 

studies. Remotely sensed data are used to efficiently monitor forest restoration around the world. 

Forest restoration has been applied over the Lower Mississippi Alluvial Valley (LMAV) over the past 

decades, but their impacts haven’t been fully evaluated at regional scales. This research is intended to 

provide a versatile tool to map forests on a multi-spatial and temporal scale to facilitate the evaluation 

process. This study maps forest height over LMAV using remotely sensed observations from satellite 

imagery and spaceborne LiDAR data. The generated tree height observations were compared among 

various vegetation types and areas experiencing different disturbances over different times and 

locations. These data demonstrate the trend in forest structure transformation over time, and how 

these changes have resulted in the changing quality of forests. This suggests which forest management 

practices need to be introduced in these circumstances more efficiently and cost-effectively. The goal of 

this study is to generate wall-to-wall vegetation height and biomass maps at fine spatial resolution. 

These maps will provide valuable information to evaluate the impacts of forest disturbance on 

ecosystem values in terms of wildlife habitat and climate change mitigation, prioritize efforts for forest 

restoration, help to improve forest management sustainably and assist in strategic planning. 

Keywords: forest disturbance, spaceborne LiDAR, tree height, vegetation type 
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Title: Using Sentiment Analysis Techniques to Discover Emotions Conveyed on Twitter and Reddit 

Abstract: 

With user bases of at least 340 million and 430 million each, Twitter and Reddit are undoubtedly two of 

the most popular social media sites. Interestingly enough, however, these platforms are 

characteristically quite different. These differences range from the way in which posts are organized and 

shared, to the overall structure and length of said posts. In light of the fact that social media hosts 

people’s ideologies, opinions, general thoughts, and interpretations of current events, it is interesting to 

consider what the overall sentiment from these platforms shapes out to be.  

Fortunately, advances in computer science and natural language processing enable us to capture the 

sentiment of texts—even for groupings of texts that span multiple domains and possess various 

compositions. This research employs a popular supervised method for text classification, Multinomial 

Naive Bayes, to classify the sentiment polarity (i.e., “positive”, “neutral”, and “negative”) of 900,000 

Reddit and Twitter posts related to the COVID-19 pandemic. Results from this approach not only reveal 

the sentiment polarity distributions from the two platforms, but also show that the classifier performs 

with a higher accuracy when trained on a dataset containing content from at least one of the sources to 

later be tested on.
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Title: The Effect of Melatonin Supplementation on Testicular Physiology and Carcass Traits in Beef Cattle 

Abstract: 

Melatonin has been documented to alleviate compromised pregnancies and enhance livestock 

performance traits. Previous literature suggests that it may result in improved male fertility and altered 

fat deposition in muscle. The objective of this study was to determine the effect of melatonin 

supplementation on testicular and carcass traits in beef cattle bulls. Cows (n= 60) were blocked based 

on embryo transfer donor and sire, potential calf breed and embryo grade. At day 190, 220 and 250 of 

gestation, dams were administered either 2 subdermal ear melatonin implants (preMEL) or no implants 

(preCON). After parturition, birth weights were recorded and calves randomly received either melatonin 

implants (posMEL) or none (posCON) on approximately day 0, 30, and 60. When bulls were 

approximately one-year old (n = 30), scrotal circumference measurements were taken. Additionally, 

Doppler ultrasonography and thermal imaging was used to record and analyze mean testicular blood 

flow and temperature. When bulls were approximately 14 months old, carcass measurements were 

taken using ultrasonography. Prenatal and postnatal melatonin administration did not affect bull scrotal 

circumference (P > 0.77). Doppler ultrasonography results showed no treatment effect on average blood 

vessel area (P > 0.32) or total blood flow, pulsatility and resistance index (P > 0.47). Additionally there 

was no treatment effect on average testicular temperature (P > 0.14). Carcass ultrasonography results 

showed no prenatal or postnatal treatment effect on ribeye area, backfat thickness and percent 

intramuscular fat (P > 0.16). These results demonstrate that melatonin supplementation did not alter 

carcass traits or testicular blood flow regulation and thermoregulation characteristics in bulls. Our lack 

of differences might be attributed to geographical locations that impact day length or endogenous 

melatonin status. Additionally, further investigation of sperm parametrics is warranted in order to 

determine the full extent of melatonin supplementation on fertility.
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Title: Using genetic diversity of cotton chromosome substitution lines to suppress weeds. 

Abstract: 

Cotton production faces a constant threat of weed interference. Not only do these weeds increase 

production costs, but they also reduce fiber quality and serve as the breeding grounds for plant 

diseases. Weeds account for about 34% of yield losses. In Mississippi, Palmer amaranth (Amaranthus 

palmeri) has been identified as the most common and troublesome cottonweed. The absence of 

crop/farm rotation and the continuous application of a particular herbicide has resulted in weeds 

developing herbicide resistance over time. Palmer amaranth has proven to be resistant to glyphosate 

and other herbicides; therefore, there is a need to supplement chemical weed control strategies. 

Allelopathy, a promising weed control technique, uses secondary metabolites from a plant species to 

inhibit the growth and development of plants nearby. This project uses backcrossed chromosome 

substitution (CS) lines developed with a homologous pair of chromosome or chromosome arm of G. 

barbadense (CS-B), G. tomentosum (CS-T), and G. mustellinum (CS-M), substituted for homologous pair 

of G. hirsutum (TM-1) chromosome or chromosome arm, to screen for weed-suppressive ability. From 

the 50 CS lines, eight were tested in greenhouse assays to assess the extent of Palmer amaranth 

suppression. Four CS lines (CS-B01, CS-B18, CSOB16, and MNTN-4-15) were able to inhibit the growth of 

Palmer amaranth by reducing its height and root length by up to 60 and 40%, respectively. Height 

reduction was highest for BNTN 16-15 (mean value of 82) and lowest for Enlist (approximate mean value 

of 18). Besides, chlorophyll reduction was highest for BNTN 16-15, with a mean value of 65, and lowest 

for Enlist, with a mean value of 2. Additional CS lines will be screened and compared. From the 

greenhouse screening, 20 best cotton CS lines (per highest weed suppressive ability), and a commonly 

grown Upland cotton cultivar in Mississippi will be selected for future field bioassays using Palmer 

amaranth.
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Title: Impact of climate change on crop yield, Irrigated versus nonirrigated 

Abstract: 

Climate change and its impact on agriculture are challenging issues regarding food production and food 

security. Many researchers have been trying to show the direct and indirect impacts of climate change 

on agriculture using different methods. Rather than an overall estimation of climate on crop yields, in 

this study we used linear and multilinear regression models to assess the impact of climates on crop 

yield spatially and temporally by managing irrigated and non-irrigated crop fields. Considering climate 

data Tmax (Maximum temperature), Tmean (Mean temperature), Tmin (Minimum temperature), and 

precipitation values and county level soybean annual yields from 1980 to 2019, we fit a series of linear 

models. According to the results, the model Y[Tmax,Tmin,Precipitation]92i  (BIC= 120.2) for irrigated 

zones and Y[Tmax,Tmean,Precipitation]02ni (BIC=1128.9) for non-irrigated zones showed the best fit for 

10 year period of climatic impact on crop yields. The yield models for different agricultural districts 

explained about 13-28% (adj R-square) impact of the climate in the irrigated zones and about 8-73% (adj 

R-square) in the non-irrigated zones. Considering the total MS region for 40-year periods, the best 

model i.e. Y[Tmax,Tmean,Tmin,Precipitation]MSi (BIC= 2218.3) for irrigated zone which explained 24% 

climate change impacts on crop yields whereas the model Y[Tmax,Tmean]MSni (BIC=7886.6) showed 

the 14% impacts for the non-irrigated regions. Overall, among the best models of the regional and 

temporal scale, we found that the non-irrigated zones crop yields will be more negatively affected by 

the increase of Tmax of the growth season compared to the irrigated zones. However, both positive and 

negative impacts on crop yields observed for the increase of Tmean and Tmin, respectively, for both 

irrigated and non-irrigated zone, which explains the regional variability. Hence, precipitation of the 

growth season has a mixed impact on the soybean yields, as the nature of precipitation is not consistent.
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Title: Using Virtual Discrete Trial Training to Teach Emergency Contact Information 

Abstract: 

Individuals with Autism Spectrum Disorder (ASD) and other developmental disabilities commonly have 

difficulty learning functional life skills. One intervention that has been shown to increase these 

individuals’ functional life skills is discrete-trial training (DTT), though little research has used DTT in a 

virtual setting. Therefore, this poster will discuss the use of virtual DTT to teach emergency contact 

information to a thirteen-year-old male with ASD. A multiple probe design across participants was used 

to determine that the student was able to learn both his mother and father’s cell phone numbers and 

how to contact emergency personnel using a cell phone with 100% accuracy. This high rate of 

correctness continued into both generalization and maintenance phases. Implications of this study and 

future research will also be discussed.
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Title: Effect of Family Social Support on Adolescent  

Mental Health 

Abstract: 

Purpose: Research has shown that 49.5% of adolescents have experienced a mental health disorder and 

that many mental health disorders onset during adolescence. African American adolescents may be at 

higher risk for more severe mental health problems than the White population and may also be less 

likely to use mental health services. The purpose of this study was to assess the effect of specific family 

social support variables on adolescent mental health using data collected through the National Survey of 

American Life – Adolescent Supplement (NSAL-A). 

Methods: This study examined psychological disorders along with risk and protective factors among 

1170 African American and Caribbean Black adolescents aged 13-17 years. Data were collected through 

face-to-face and telephone interviews. A chi-square test of independence was conducted to assess 

relationships between family social support variables and adolescent mental health. Significance was set 

a priori at .05 for statistical analyses. 

Results: Results indicated that twenty-three family social support variables were related to twelve-

month prevalence of any psychological disorder in adolescents. Most notably, how satisfied the 

adolescent was with their family relationships demonstrated the strongest relationship with adolescent 

mental health, chi square (3, N = 1167) = 61.52, p < .001. Other family social support variables 

demonstrating particularly strong relationships with adolescent mental health include how much family 

would help respondent with problems, chi square (3, N = 1166) = 20.95, p < .001, how much help 

respondent is to family, chi square (3, N = 1129) = 23.05, p < .001, how close respondent is to family, chi 

square (3, N = 1167) = 31.04, p < .001, how close the family members are within the family, chi square 

(3, N = 1165) = 33.40, p < .001, and how often family makes the respondent feel loved, chi square (3, N = 

1168) = 18.56, p < .001. 

Conclusions: Results support past findings that have shown family social support to be an important 

factor in adolescent mental health. Implications include incorporating social support of adolescents’ 

family members when addressing mental health concerns.  
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Title: Carboxylesterase Inactivation by Chlorpyrifos: Immunotoxic or Protective in the Murine Lung? 

Abstract: 

Carboxylesterases (Ces) are enzymes that metabolize xenobiotics and anti-inflammatory lipid mediators. 

We had previously observed that female Ces1d-/- mice exhibited a heightened immune response to LPS 

compared to their WT counterparts with respect to Il6 mRNA levels in lung.  Chlorpyrifos (CPF) is an 

organophosphate (OP) insecticide that inhibits Ces activity in vivo at doses that do not inhibit brain 

acetylcholinesterase, the canonical target of OPs. Previous data from our lab demonstrated that chronic 

low-dose exposure to CPF could inactivate Ces in the mouse lung.  In our initial immune studies, we 

discovered that pretreatment of neonate and adult mice with CPF did not modulate lung IL6, TNFa, and 

IL1b mRNA levels induced by lipopolysaccharide (LPS) challenge. We hypothesized that lung Ces are bio-

scavenging enzymes that exert a protective role against the immunotoxic effects of CPF. To examine this 

idea, adult wildtype and Ces1d-/- mice were treated with CPF (2.5 mg/kg, p.o.) or corn oil for 7 days, 

followed by an LPS challenge (1.25 mg/kg, i.p.) or saline. Our preliminary results showed that CPF 

augmented the LPS-induced lung TNFa mRNA levels in Ces1d-/- mice, whereas it did not alter LPS-

induced TNFa mRNA levels in wildtype mice (p<0.05, two-way ANOVA). In addition, no significant CPF-

mediated changes in LPS-induced lung IL1b and IL6 mRNA levels in either mouse strain were found. Our 

preliminary results support the hypothesis that Ces protects against adverse immune effects in murine 

lung caused by CPF exposure; additional studies are needed to confirm these results and to further 

investigate the protective effects of Ces on lung health.  (Supported by NIH R15 GM1280206)
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Title: statistical errors and parametric correlations in covariant energy density functionals. 

Abstract: 

Statistical errors in ground state observables of spherical even-even nuclei and their propagation to the 

limits of nuclear landscape have been investigated in covariant density functional theory (CDFT) for the 

first time. In this study we consider only covariant energy density functionals with nonlinear density 

dependency. Statistical errors for binding energies and neutron skins significantly increase on 

approaching the two-neutron drip line [1]. On the contrary, such a trend does not exist for statistical 

errors in charge radii and two-neutron separation energies [1]. Statistical errors in the description of 

physical observables related to the ground state and single-particle degrees of freedom are typically 

substantially lower in CDFT as compared with Skyrme density functional theory. The parametric 

correlations between model parameters are studied in several classes of covariant density functional 

theory; their removal allows to reduce the number of independent parameters in the functionals to 5 or 

6 [1,2]. [1] S. E. Agbemava, A. V. Afanasjev, and A. Taninah, Phys. Rev. C 99, 014318 (2019).  

[2] A. Taninah, S. E. Agbemava, A. V. Afanasjev, and P. Ring, Phys. Lett. B 800, 135065 (2020).
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Title: Global study of separable pairing interaction in covariant density functional theory 

Abstract: 

A systematic global investigation of pairing properties  based on all available experimental data on 

pairing indicators has been performed for the first time in the framework of covariant density functional 

theory. It is based on separable pairing interaction. The optimization of the scaling factors of this 

interaction to experimental data clearly reveals its isospin dependence in neutron subsystem. However, 

the situation is less certain in proton subsystem since similar accuracy of the description of pairing 

indicators can be achieved both with isospin-dependent and mass-dependent scaling factors. The 

differences in the functional dependencies of scaling factors lead to the uncertainties in the prediction 

of proton and neutron pairing properties which are especially pronounced at high isospin and could 

have a significant impact on some physical observables. For a given part of nuclear chart the scaling 

factors for spherical nuclei are smaller than those for deformed ones; this feature exists also in non-

relativistic density functional theories.  Its origin  is traced back to particle-vibration coupling in odd-$A$  

nuclei which is missing in all existing global studies of pairing.  Although the present investigation is 

based on the NL5(E) covariant energy density functional (CEDF), its general conclusions are expected to 

be valid  also for other CEDFs built at the Hartree level.
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Title: Fosfomycin Concentration Improves Physicochemical but not Antimicrobial Properties of 

Thermosensitive Chitosan Hydro-gel 

Abstract: 

Thermosensitive chitosan hydrogel, a renewable, biocompatible, antimicrobial material, has many 

applications as an injectable biomaterial for localized drug delivery in the treatment of a variety of 

diseases. Osteomyelitis, a bone infection, is commonly caused by Staphylococcus aureus and is typically 

treated with high doses of intravenous or oral antibiotics over an extended time. To combat these 

infections, localized antibiotic delivery would allow for higher doses at the site of infection without the 

risks associated with traditional antibiotic regimens. Fosfomycin, a small antibiotic in its own class, was 

loaded into a chitosan hydrogel system with varied beta-glycerol phosphate (β-GP) and fosfomycin 

concentrations. The purpose of this study was to elucidate the biological, physical, and chemical 

interactions between fosfomycin and chitosan hydrogel. No effect of fosfomycin concentration was 

observed against S. aureus in planktonic form. The Kirby Bauer assay revealed an unexpected 

concentration-dependent inhibition of S. aureus, with reduced efficacy at the high fosfomycin 

concentration but only at the low β-GP concentration. Rheological testing revealed that increasing β-GP 

concentration decreased gelation temperature. When comparing gelation temperature between 

difference fosfomycin conentrations, no signifiacant differences were observed; however, changing the 

β-GP with the fosfomycin concentation caused a significant difference. Nuclear magnetic resonance 

showed that fosfomycin was removed from the liquid portion of the hydrogel by reaction over 12 hours. 

Scanning electron microscopy and Fourier transform infrared spectroscopy confirmed gels degraded and 

released organophosphates over 5 days. This work provides insight into the physicochemical 

interactions between fosfomycin and chitosan hydrogel systems and informs selection of biomaterial 

components for improving infection treatment.
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Title: Allelopathic sweet potato varieties for reducing Palmer amaranth growth 

Abstract: 

Authors: Varsha Singh, Isabel Werle, Mark W. Shankle, Stephen L. Meyers, Te-Ming Tseng 

Weeds are one of the most critical problems in the cultivation of crops. They not only compete with 

plants for nutrition but also serve as alternate host for disease causing organisms and insect pests which 

ultimately reduces the yield many folds. Mechanical methods for weed management are laborious and 

time-consuming while chemical herbicides have their drawbacks, such as developing resistance in 

weeds. There is, therefore, a need for a more effective strategy of weed management that is economical 

and sustainable. The present study was conducted in the greenhouse under controlled conditions to 

uncover the allelopathic effects of different sweet potato varieties on the growth and density of 

problematic weeds. The experiment was carried out in a stair-step setup. There were two columns for 

each sweet potato variety; the treatment column and the control column. There was one weed control 

column as well. Each column is a closed individual system to avoid interaction between columns. Based 

on this screening, we found that Palmer amaranth height was inhibited by 20% after four weeks of 

transplantation in presence of Centennial variety of sweet potato and could not survive fifth week 

onward. While, in presence of Morado variety of sweet potato Palmer amaranth could not germinate up 

to forth week  even in firth week height of Palmer amaranth was 94.7% less compared to the control. 

Evangeline reduced the growth of Palmer amaranth gradually in forth (28.4%) and firth week onward 

(37.9%). Hatteras variety also inhibited Palmer amaranth growth highly in forth (51.2%) and fifth (92.4%) 

week after transplantation. Identification of sweet potato varieties responsible for allelopathic effect 

will give a completely new direction to the weed management in crop plants. Further identification of 

genes and biochemicals involved in weed suppression will be helpful in the development of sweet 

potato varieties with enhanced allelopathic potential. The availability of allelopathic sweet potato will 

be especially beneficial to organic sweet potato growers by increasing organic crop production and 

reducing the various risks associated with the chemical herbicides.
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Title: Of drought and density: evaluating the effects of regional drought and forest management on 

invasive Sirex noctilio 

Abstract: 

The European Woodwasp (Sirex noctilio Fabricius) was detected in North America in 2004.  Thus far in 

North America, S. noctilio has not caused major tree mortality, despite its ability to cause >70% 

mortality in poorly managed stands throughout the Southern Hemisphere. Forest management 

practices (i.e. stand thinning) significantly reduce S. noctilio related mortality, except for during 

significant drought years. Although not currently classified as invasive in North America, S. noctilio 

exhibits eruptive population dynamics in its non-native ranges. These populations often remain at low 

population levels for up to 12 years before reaching outbreak populations, therefore it should not yet be 

disregarded as a significant forest pest in North America. Our objectives were to determine how drought 

conditions and basal area interact to influence native woodwasp abundance in Sirex noctilio’s predicted 

range and to develop forest management recommendations to minimize outbreak potential of their 

conger Sirex noctilio. Lindgren funnel traps were used to sample siricid populations. Treatments included 

thinned and unthinned pine plantations in drought and non-drought stressed areas in Mississippi, North 

Carolina and Ontario, Canada. We captured more woodwasps in drought-stressed areas but found that 

basal area had no significant effect. These results further emphasize potential drought-related 

woodwasp impacts to Southeastern USA forests, should Sirex noctilio increases its range to the 

southeastern US.
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Title: Polyrhodamine: A pH-responsive redox stable conducting polyelectrolyte 

Abstract: 

Conjugated polyelectrolytes (CPEs) play a leading role in the field of organic semiconducting material 

development. These CPEs have excellent electronic, thermal, and optical properties due to their 

conjugated backbone. Also, they have better solubility, low-temperature processability, and mechanical 

properties compared to conventional semiconductors. These characteristics are essential in applications 

such as Organic Light-Emitting Diodes (OLEDs), Organic Field-Effect Transistors (OFETs), photovoltaic 

devices, and power storing devices.  

This work describes the synthesis, redox stability, optoelectrical properties, and chemical stability to 

extreme acidic and basic environments of a novel semiconducting polymer. Moreover, the effect of the 

Cesium counter ion on the morphology of the polymer was explored. The polymer was synthesized by a 

Buchwald/Hartwig cross-coupling reaction between fluorescein ditriflate and p-phenylenediamine. 

According to the UV-visible spectroscopic studies, the material showed excellent chemical stability 

towards extremely acidic and basic conditions. According to the CV studies, the polymer showed good 

electrochemical stability even at 100 cycles in the specified window as there were no new peaks formed 

as well as very little change in the intensity of the redox processes. Conductivity measurements with a 

four-point probe showed an average conductivity of 1.31 x 10-3 S/cm and a higher average conductivity 

of 2.65 x 10-1 S/cm with acidic films. To our knowledge, this is the first example of a rhodamine polymer 

with electrical conductivity. 
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Title: Kinetic studies of the important atmospheric reactions of BrHg radical with NO2 and O3 

Abstract: 

This is the first experimental kinetic studies of the atmospherically important reactions of BrHg with 

NO2 and O3 using laser photolysis-laser induced fluorescence (LP-LIF) spectroscopy. The rate constants 

of the reactions of BrHg + Y versus temperature (313 – 373 K) and pressure (50 – 600 Torr) were 

measured and used to derive expressions for these reactions to assist the modeling of atmospheric 

mercury redox. The experimental result of the reaction of BrHg + NO2 was compared with the previous 

computational study, and we confirmed that the major competing channel should be assigned to the 

predicted mercury reduction reaction. The discrepancies  between the theoretical and experimental 

results suggest that the efficiency of collisional energy transfer was overestimated in the computational 

study, which leads to an overestimation of the rate constants in the low-pressure limit. The result of the 

reaction of BrHg + O3 suggests a significant side reaction – BrHgO + O3 → BrHg + 2O2 – that hasn’t been 

studied before.
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