
Annual or Final Report – TEMPLATE (with examples) 

Results Summary 

i. In 2-3 sentences, briefly describe the issue or problem that your project addresses. (The ISSUE) 

Example 1: With a drastically increasing world population, food security becomes a global concern. There 
is an imperative need to improve productivity and sustainability in food production. Specialty crops 
production is an important part of Mississippi’s Agriculture. There has been a renewed interest in 
promoting locally produced fruits and vegetables for improved quality and sustainability, which presents 
a unique opportunity for Mississippi growers generally operating on small- to medium-sized farms. 
Under the context of the global pandemic, readily available source for fresh, nutritional, and safe 
produce has never been more important. There lie critical needs for the investigation of production 
techniques that are suitable for small growers. The objectives of this proposed project are to: 1) Optimize 
species specific cultural practices in relationship to crop yield, quality, nutritional values, and food safety; 
2) Investigate the use of season extension tools like high tunnels in specialty crop production; 3) 
Investigate the feasibility of innovative sustainable alternatives in specialty crop production. Results 
generated from this study are expected to enhance production efficiency and food safety in specialty 
crop production, increase grower competitiveness, and increase availability of safe produce to the local 
community. 

Example 2: The purpose of this project is to determine how management practices can be applied to beef 
systems to improve animal health and performance and decrease antibiotic use. The beef production 
system includes several phases which cattle transition through during their lifetime, and forage-
based systems dominate these phases. However, the nature of the system exposes cattle to multiple 
stressors that increase respiratory disease risk. 

ii. Briefly describe, in non-technical terms, how your major activities helped you achieve, or 
make significant progress toward, the goals and objectives described in your non-technical 
summary. (The ACTIVITIES) 

Example 1: 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 for the most common catfish growout strategies. 
Detailed enterprise budgets were developed for nine different catfish production strategies and analyzed 
on three different farm scales (32, 124, and 592 ha). Profitability differed across catfish farming 
practices. The split-pond system using hybrid catfish was the least-cost production strategy, followed by 
the multiple-batch system employing channel catfish with increased aeration rates and intensively 
aerated ponds using hybrid catfish. The long-term profitability of catfish farming practices increased with 
increases in farm size. Although seven of the nine production strategies discussed here were profitable in 
the long-run on medium (124-ha) and large (592-ha) 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 (32-ha). 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 and stemmed from two different effects: 
(a) intensification of production in individual ponds; and (b) larger farm size. 

Example 2:   

1. Microgreen seeding density study in a greenhouse: Four herbal microgreen species including 
shiso, chive, basil, and scallion were grown at five seeding densities in two types of growing 
substrate including a peat based soilless substrate and a hydroponic mat made from jute. Data 
including shoot height, shoot density, individual shoot weight, fresh and dry shoot weight were 
collected. Dry shoot samples were ground and analyzed for mineral nutrient concentrations. This 
study was initiated in December 2022 and complete in February 2023. Data analyses and writing of 
results are in progress. 

2. High tunnel production of strawberries with biodegradable mulches: Five strawberry cultivars 
including ‘Camarosa’, ‘Camino Real’, ‘Fronteras’, ‘SanAndreas’, and ‘Strawberry Festival’ were grown 
in a high tunnel in November 2022. Raised beds were covered with four types of mulches including 
three types of biodegradable mulches and one standard polyethylene mulch as control. Plant growth, 
fruit yield, and quality were evaluated as affected by the high tunnel and different types of mulch. 
Data including plant height, width, relative leaf chlorophyll content, strawberry yields (marketable 
and unmarketable), and fruit quality (including soluble solids content, titratable acidity, fruit color, 
and flesh firmness) were collected. Temperatures of mulch, leaves, and substrate, and mulch 
deterioration were recorded. Data collection was complete in June 2023. Data analyses and writing 
of results are in progress. 

3. Cucumber cultivar evaluation in a high tunnel. Twenty cucumber cultivars were evaluated in a 
container production system in a high tunnel in the 2022 and 2023 growing seasons. Plant growth, 
yield, and fruit quality of cucumber cultivars were investigated. Data including plant height, stem 
diameter, leaf relative chlorophyll content, marketable and unmarketable yields, fruit length, 
diameters, color were collected. Data analyses are in progress. Data collection was complete in 
September 2023. Data analyses and writing of results are in progress. 

iii. Briefly describe, how your target audience benefited from your project’s activities. (The 
OUTCOMES) 

Example 1: All of the studies have the goal of reducing or eliminating unnecessary fertilizer applications 
while timing necessary applications with crop demand in cotton, corn, soybean, and rice. Mississippi corn 
producers benefited from updated sulfur fertilizer recommendations which reduce application volumes 
while maximizing agronomic yield and identification of nitrogen fixing biological products efficacy. 
Mississippi soybean producers benefited from boron fertilizer research which identified soil types where 
boron applications are or are not advantageous, and development of nutrient requirements for high yield 
soybean crops. Mississippi cotton producers benefited from potassium fertilizer application timing results 
which aid them in applying potassium fertilizer in a manner that reduces overapplication and late season 
deficiency. Mississippi rice producers benefited from nitrogen rate recommendations specific to 
individual rice varieties or hybrids. 



Example 2: The target audience includes myriad landowners. Specifically for this project, the U.S. Fish 
and Wildlife Service and the Mississippi Department of Wildlife, Fisheries, and Parks are benefitting from 
the tool development and validation. The USFWS further benefits from the pig exclosures. Both parties 
will benefit from more decision-support information such as increases or decreases in pig damage and an 
understanding of what species of concern are being impacted by wild pigs (i.e., direct consumption of 
imperiled species). 

iv. Briefly describe how the broader public benefited, or may benefit in the future, from your 
project's activities. (The PUBLIC VALUE) 

Example 1: The catfish industry is an important economic engine for the economies of Mississippi, 
Alabama and Arkansas.   Survey and economic analysis generated from a closely related project showed 
the catfish industry contributes $1.3 billion to the economy of Mississippi followed by $496 million and 
$47 million to the economies of Alabama and Arkansas, respectively.   Collectively, the catfish industry 
provides close to 10,000 jobs in the southeastern United States.   Ensuring the economic viability of the 
catfish industry through improved disease management strategies supports jobs and revenue of 
economically depressed regions in the southeast.    This technology is not only advantageous for catfish 
aquaculture but also extends to other species of cultured fish affected by trematodes. 

Example 2: Chicken meat is the most consumed meat product in the U.S due to its abundant high-quality 
protein, low fat content, and affordability. The project results will contribute significantly to the 
production of consistent high-quality chicken meat with an extended shelf-life, ultimately reducing food 
waste. Importantly, the same techniques and testing procedures can be readily applied to enhance the 
quality and shelf-life of other meat and meat products. 

v. Comments 

Example 1: 

a. Describe and explain any major changes or problems encountered in your approach. 

N/A 

b. Opportunities for training and professional development if provided. 

Two graduate students were trained on metagenomic, microbiological, and sensory evaluation 
techniques, and they will be graduating in May 2024. 

One undergraduate was trained on product development, sensory evaluation, and rheological studies. 

c.   Dissemination of results to communities of interest. 



Results were shared with the industry partner who provided the chicken breast samples as well as peers 
through posters and presentations. 

d.   What the project or program plans to do during the next reporting period to accomplish the goals. 

1. Validate the impact of gene markers on the occurrence of woody breast 

2. Determine the spoilage potential of spoilage bacteria 

3. Screen antimicrobial intervention strategies to control or inhibit the growth of the spoilage bacteria in 
chicken meat 

e.   Peer-reviewed publications (full-text citation, include DOI) 

1. Zhang, X., Smith, S.W., Zaldivar, L.R., Lesak, D.J., Schilling, M.W. 2023. Study of emerging chicken 
meat quality defects using OMICs: What do we know? Journal of Proteomics 276: 104837. 

2. Zhang, X., Suman, S. P., Schilling, M. W. Proteomics Advances in Poultry Science. 2022. In 
Pedrouso, M. L., Franco, D., and Lorenzo, J. M. (eds). Food Proteomics: Technological Advances, 
Current Applications and Future Perspectives (1st Edition). Academic Press. p. 183-200 

3. Gagaoua, M., Schilling, M.W., Zhang, X., Suman, S.P. 2022. Applications of proteomics in meat 
research. In Michael Dikeman (eds). Encyclopedia of Meat Sciences (3rd Edition), Vol. 1, Oxford: 
Elsevier. p. 513-527. 

4. Poudel, S., Li, T., Chen, S., Zhang, X., Cheng, W., Sukumaran, A. T., Kiess, A. S., Zhang, L. 2022. 
Prevalence, antimicrobial resistance, and molecular characterization of Campylobacter isolated 
from broilers and broiler meat raised without antibiotics. Microbiology Spectrum 10: e0025122. 
https://doi.org/10.1128/spectrum.00251-22 

5. Jia, L., Hsu, C., Zhang, X., Li, X., Schilling, M. W., Peebles, E. D., Kiess, A. S., and Zhang, L. 2022. 
Effects of dietary bacitracin or Bacillus subtilis on the woody breast myopathy-associated gut 
microbiome of Eimeria spp. challenged and unchallenged broilers. Poultry Science 101 
(8):101960. https://doi.org/10.1016/j.psj.2022.101960 

6. Jia, L., Zhang, X., Li, X., Schilling, W., Peebles, E. D., Kiess, A. S., and Zhang, L. 2022. Internal organ 
and skeletal muscle development in commercial broilers with woody breast myopathy. Poultry 
Science 101, 102012. https://doi.org/10.1016/j.psj.2022.102012 

7. Little, E., Zhang, X, Chatham, L., Bishop, M., Smith, S., Fornes, C., Mosby, M. 2023. Effect of 
xanthan gum on rheological and sensory properties of gluten-free chicken nugget batters. 
Undergraduate Research Symposium at Mississippi State University. (2nd place) 

f. Equipment - none 

Example 2:   

No major problems were encountered. Two MS students, and two undergraduate students were trained 
in research techniques, experimental design, statistical analysis, and scientific writing through 
experiments conducted under this project. One PhD student and two MS students are currently working 
on experiments under this project. For the next reporting period, plans will be continued for current 
projects, many of which have been initiated and are currently underway. 

https://doi.org/10.1128/spectrum.00251-22
https://doi.org/10.1016/j.psj.2022.101960
https://doi.org/10.1016/j.psj.2022.102012


Peer reviewed publications resulting from the project are listed below: 

Coffill, M. E., Paez, Y. D., Little, L., Graham, P. M., Franks, J. S., Correa, S., Neal, J. W., Allen, P. J. (2023). 
Effects of temperature and salinity on blood chemistry and survival of juvenile Atlantic tarpon Megalops 
atlanticus. Journal of Fish Biology, 103(2), 272-279. 

Coffill, M. E., Neal, J. W., Allen, P. J. (2023). Effects of temperature on metabolic rate and lower dissolved 
oxygen tolerance of juvenile speckled peacock bass Cichla temensis. Journal of Fish Biology, 102(3), 635-
642. 

Horowitz, L. B., Allen, P. J., Neal, J. W., Correa, S. (2023). Post-release mortality of angled Atlantic Tarpon 
Megalops atlanticus in Puerto Rico. Marine and Coastal Fisheries, 15(e10238 (online)). 

Gunn, M. A., Griffin, M. J., Ott, B. D., Rosser, T. G., Khoo, L. H., Wise, D. J., Allen, P. J. (2022). Physiological 
response of channel (Ictalurus punctatus) and hybrid (I. punctatus x I. furcatus) catfish following 
Bolbophorus damnificus infection. Aquaculture, 563, 739016. 

vi. Impact statement (write a 2-3 sentence impact statement that is “headline ready”, include 
economical impact, or at least quantify impact, whenever possible) 

Example 1: Approximately 18% of children in the U.S. ages 6 to 11 years are obese, with rates even 
higher in the state of Mississippi. Compounding factors of poverty and access to healthy foods make the 
obesity rates in the Delta region of the state some of the worst in the country. We are conducting 
projects to address how the physical design and programs surrounding learning gardens facilitate food 
nutrition education in schools. Four learning gardens have been created as part of service-learning 
activities. They incorporate semi-formal outdoor classroom space with low planters for younger school 
children to participate in growing vegetables. Teachers and administrators were surveyed to determine 
their perceptions of the gardens. Their feedback indicates the gardens are actively used and have proven 
resilient spaces for growing food, learning about nutrition, and being accessible for outdoor education. 
The ultimate goal of this work is to improve knowledge and change habits related to nutrition among 
school children in Mississippi. 

Example 2: The value of cotton production in Mississippi is approximately $397 million dollars with 
395,000 acres harvested in 2023. A major input cost to cotton production is insecticide treatment to 
combat the pests that thrive in the southeast. This research has determined that managing for earliness 
through variety selection, planting date, and irrigation and fertility management can reduce the reliance 
on foliar insecticide sprays. 

*For a FINAL REPORT – include all publications for the entire project, not only from the past year. 


