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Summer Intern Research Projects 
In early July half-way through the ACES Office of Research Summer Internship 
program, the 14 summer interns shared their progress with research center 
mentors, faculty advisors, and project stakeholders.  The research projects, like the 
research and education centers that support them, are focused on providing 
benefits to the community surrounding the Dixon Springs Agricultural Center 
(DSAC), the Orr Agricultural Research and Demonstration Center, and the 
University of Illinois Extension office in Chicago.  At the Orr Center, Dr. Neal 
Merchen, Associate Dean of Research, spoke about the importance of providing 
undergraduate students meaningful experiences outside the classroom and 
recognized that the program would not be possible without the support and effort 
of countless people.  Established in 1978, the Orr Center, located between the 
Mississippi and Illinois Rivers in West Central Illinois, works cooperatively with the 
John Wood Community College to conduct trials in crop and animal sciences.  The 
midterm presentations enabled the students to share their experiences and 
receive valuable feedback that will help direct their steps for the final weeks of the 
program.  In this newsletter, we provide the details of the research projects being 
conducted this summer.  At the conclusion of the program, the students will share 
their findings with stakeholders on-site at field days and for the first time this year 
on-campus at the ACES Library Heritage Room from 4-6:30PM on Thursday Sept. 
12th.  All are welcome, so please plan to attend.  

Cattle Grazing and Forage Quality 
Investigating alternative forages for cattle to improve feed 
efficiency or expand bioenergy crop usage. 
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Barge Traffic on Illinois River 
Developing a model to balance river transport and water 
quality. 

     Page 6 

Chicago School Gardens 
Overcoming the barriers to integrating school gardens into 
school curriculums. 
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  Value-Added Products 

Tomato Processing 

One way to augment income from tomatoes is to develop methods to process tomatoes into shelf-stable products on-site.  
Ying Meng is investigating the feasibility and economic benefits of building on-farm processing capabilities.  In particular, she 
will develop methods to make ketchup from three varieties grown hydroponically or in fields that are amenable to making 
tomato paste, including Mama Leone Italian, Polish Linguisa, and Purple Russian.  Ketchup has five main components: tomato 
paste, corn syrup or sugar, distilled vinegar, salt and various seasonings.  By using different tomato varieties and recipes, Ying 
will conduct analytical tests to compare properties, such as particle size, color, salinity, and pH, of homemade ketchup to 
commercial brands, such as Heinz and Hunts.  She hypothesizes that consumers will prefer ketchup with familiar (i.e., 
commercial) properties and plans to mimic, as closely as possible, those properties in homemade ketchup.  Establishing local 
ketchup production could also benefit schools by helping them to meet Illinois Farm to School requirements (10% purchased 
locally) during the off-season. 

 

Karen (front left) and Ying 
(front right) pose with 
DSAC mentor Jeff Kindhart 
by the tomatoes grown in 
high tunnels at Dixon 
Springs. 

In order to give farmers a competitive edge, three interns this 
summer are investigating methods to add value, while 
minimizing additional cost, to raspberry, tomato, and wheat 
crops. 

 
Raspberry Jam 

Although raspberries provide a very high value per acre, they are highly 
perishable, which leads to significant crop losses.  In order to increase raspberry 
profitability, Karen Chen is exploring the option of making raspberry jam from 
three of the most productive varieties at Dixon Springs: Joan Irene, Joan J, and 
Autumn Bitten.  She has measured that the natural levels of pectin, a typical 
gelling agent for jam, in raspberries is low (<15%) compared to other fruits.  
Since pectin can be expensive, Karen is experimenting with three other 
thickeners, including guar gum, starch, and gelatin.  She will determine the effect 
of varying the gelling agents alone and in combination on jam characteristics (e.g., 
intermolecular interactions), flavor and sensory perceptions.  Karen will conduct a 
controlled sensory study to determine the relationship between the properties of 
jam and consumer acceptance.  
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Baked Goods 

When wheat producers make decisions about agronomic practices, such 
as nitrogen application, they typically have only optimizing yield in mind.  
However, these management practices could affect the quality of the 
wheat and its downstream products.  Accordingly, this summer Rachel 
Cote will determine the effects of nutrient management on yield, milling 
quality, and baking quality of wheat.  Rachel will be comparing 9 treatment 
groups that vary the rate of nitrogen application (90 vs. 120 lbs/acre), the 
timing of application (all at once vs. split), the presence of urease inhibitors 
(Agrotain Plus), and application of a micronutrient blend (zinc, manganese, 
sulfur, iron, and copper).  After harvesting the wheat, Rachel will travel to 
the Siemer Milling Company in Teutopolis, IL and utilize their equipment to 
compare the treatment groups.  She will then use the flour she generates 
and conduct a baking study for both cookies and cakes.  She hypothesizes 
that agronomic practices that improve wheat yields could have negative 
consequences for the quality of baked goods due to increased potential for 
protein crosslinking during preparation. 

Japanese stiltgrass (Microstegium vimineum) is an 
invasive plant species that covers areas of both 
Dixon Springs State Park and Shawnee National 
Forest.  For the past 3 years, Dixon Springs has 
been working to understand the ecological impact 
of Japanese stiltgrass invasion.  Past studies have 
indicated that Japanese stiltgrass lowers the 
presence of native species and changes ecosystem 
cycles.  To determine the effects on soil carbon and 
nitrogen cycles, Scott Cinel will apply varying 
amounts of carbon (dissolved sucrose) and nitrogen 
(ammonium sulfate) alone and in combination to 
both invaded and non-invaded sites.  He will 
compare carbon levels, nitrogen levels, and 
microbial activity for 54 plots by collecting both 
biomass and soil samples before and after 
treatment.  The study findings will help to elucidate 
how Japanese stiltgrass outcompetes native plants 
and hopefully lead to identification of methods that 
will help control it.  Scott also had the opportunity to 
teach about recycling and sustainable energy use to 
children attending a Nature Day sponsored by the 
US Forest Service. 

 

Scott makes observations and takes measurements in test 
plots located in Dixon Springs State Park. 

Rachel helps with the wheat harvest at 
Dixon Springs. 

Effects of Invasive Plants on Soil Quality 
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Optimizing Cattle Reproduction and Welfare 
Bull Fertility 

A recent case study suggested that excess insecticide can be detrimental to bull fertility, but the exact circumstances 
remain unclear.  In order to address this gap in knowledge, Dixon Springs has been conducting a controlled research 
study over the last two summers on the effect of pyrethroid insecticides on bull fertility.  An intern from last summer 
recently published work demonstrating that ear-tag and pour-on application had no adverse effects on sperm motility or 
morphology.  This summer Sandra Jimenez is building on this work by studying the effect of two additional treatment 
methods used by producers, fog sprays applied to each animal daily and premise sprays to treat the walls and pens every 
10 days.  The overall effects of insecticide treatment will be determined by assessing sperm quality and testosterone 
levels in the blood.  The results of the study will be broadly beneficial to beef producers, since Sandra is using 
commercially available products and common application methods. 

 

Bull Wellness 

Collecting semen from bulls for research, artificial insemination, or fertility tests requires a safe and efficient procedure.  
Electroejaculation is commonly used and has been deemed safe for short-term use; however, bulls typically are subjected 
to reoccurring ejaculation applications over time.  Accordingly, Erica Navis is monitoring 23 bulls over the summer for 
behavioral indicators (e.g., vocalization and movement) and physiological stress and pain indicators (e.g. cortisol and 
substance P).  Given the multiple factors that can influence bull behavior, Erica keeps the handlers and bull order 
consistent and documents any potential confounding factors, such as weather and presence of other animals.  Her initial 
observations indicate that some bulls display less stress after repeated procedures, possibly because they know what to 
expect.  The results will help inform animal management practices and provide information for the long-term impact of the 
procedure on bull wellness. 

 

The three 
animal science 
interns, 
Sandra, Erica, 
and Mary (left 
to right), work 
together in the 
cattle barns at 
Dixon Springs. 
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Cattle Nutrition 

Multiple use crops, such as corn and soybean, are more attractive to 
producers.  Two projects this summer are working to diversify the use of the 
bioenergy crop Miscanthus. 

Dixon Springs investigates methods of improving feed efficiency in cattle 
in order to reduce costs and improve outcomes.  Tall fescue, a popular 
forage for grazing cattle, is available in several varieties that have high 
tolerance to harsh conditions, but can cause reduced calf performance 
due to fescue toxicosis.  This summer Mary West will compare two 
varieties of fescue: (1) Kentucky 31 a less expensive variety that contains 
a toxic endophyte (internal fungus) and (2) Max Q a more expensive 
variety that contains a novel, non-toxic endophyte.  Utilizing rotational 
grazing to maximize forage quality, the calves will be put in fields with 
Kentucky 31 all summer, Max Q all summer, or switched from Kentucky 
31 to Max Q midway through the summer.  Mary will compare the feed 
efficiency across the treatment groups, as well as monitor for symptoms 
of fescue toxicosis, such as respiratory rate, hair coat scores, and 
prolactin levels.  The results will help producers balance the reduced feed 
efficiency associated with ‘toxic’ fescue with the higher cost of ‘non-toxic’ 
fescue. 

 
Mary measures forage height in grazing pastures. 

Bioenergy Crops 

Biogas 

This summer Hoi Chun Ho is investigating the 
suitability of Miscanthus for energy production 
using anaerobic digestion, a biological process that 
converts organic waste into biogas.  Hoi prepared 
fermentation residue from Miscanthus (M. x 
giganteus ‘Illinois’) that was harvested at different 
times throughout the growing season.  The 
Miscanthus was first fermented to produce ethanol 
and then the remaining residue was subjected to 
anaerobic digestion to produce methane.  To 
determine the potential for energy production and 
compare harvest times, Hoi monitored methane 
production over time.  The results could help 
identify a more energy efficient method for 
producing ethanol from Miscanthus, since the 
methane could be put back into the fermentation 
process, thus potentially lowering the energy 
requirements for ethanol plants. 

Hoi poses by one of the Miscanthus plots grown at 
Dixon Springs. 



 
 

 
Summer Internship Newsletter 2013│ Issue 2 Page 6 

 

Cattle Forage 

To determine the ability of Miscanthus to serve as a dual 
crop within one season, Nicolas Reitz is investigating 
the forage quality and the post-cutting recovery of three 
Miscanthus varieties (M. x giganteus ‘Illinois’; M. sinensis 
‘Emerald Shadow’; M. x giganteus ‘Blumel’).  The forage 
quality will be determined by quantifying the fiber, 
protein, and ash content, as well as determining the in 
situ digestion in fistulated cows.  The preliminary results 
indicate that Miscanthus has a forage quality similar to 
perennial grasses.  Miscanthus is being harvested every 
2 weeks in order to compare the forage quality at 
different times during the summer.  Additionally, height, 
leaf size, and yield are being monitored to determine the 
impact of midseason cutting and the potential for 
regrowth.  The combined results will be the first study 
that investigates the forage potential of Miscanthus. 

 

Water Quality and Conservation 
In the future with a growing population we will face many grand challenges, including sufficient food and water.  At the Orr 
Research and Demonstration Center, two interns are investigating methods that will help find a balance between pursuing 
economic activities and protecting the quality of our water resources. 

Nick and DSAC mentor Frank Ireland work with a 
fistulated cow to test the forage quality of Miscanthus. 

Barge Traffic 

The Illinois River, an important ecological and economic 
system for Illinois, has been modified to support barge 
traffic, including the installment of 8 dam and lock systems.  
Previous studies have indicated that barge traffic 
temporarily reduces water quality by increasing the 
turbidity and presence of total suspended solids.  An 
assessment in 1992 indicated that the river may be at 
maximum traffic capacity, but over the last twenty years no 
follow-up studies have been conducted.  By monitoring 
water quality and recovery, Ferisca Putri will develop a 
model in order to predict the optimal rate of barge traffic 
that is not detrimental to water quality.  She is collecting 
her samples near the U.S. Geological Survey’s water gauge 
located in Florence, IL in order to determine the accuracy 
and sensitivity of the gauge to barge traffic.  Ferisca is 
testing water samples taken at different depths before, 
during and after the barge passage for nitrates, nitrites, 
total phosphorus and turbidity.  Preliminary results indicate 
a potential discrepancy between the collected samples and 
the USGS sensor readings. 

 

Ferisca prepares to measure water levels of the Illinois 
River at the Florence bridge. 
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Nitrogen Profiling 

The link between nitrogen availability and corn productivity is well 
documented; however, applying excess nitrogen is expensive and can 
contribute to contamination of waterways.  As part of N-WATCH started in 
2012 by the Illinois Council on Best Management Practices, Amanda Eich 
is determining the nitrogen content in soil samples and leaves of corn.  By 
using test plots at the Orr Center, as well as some fields from local farmers, 
she will compare nitrogen rates, crop rotation, time of application (fall vs. 
spring), type of fertilizer (manure vs. ammonia), tillage, and the presence of 
residue.  Last summer’s drought appeared to be complicating the readings, 
since some soil samples had higher nitrogen levels than expected.  
Regardless, the observed trends over the summer will help farmers 
maximize crop yield and reduce fertilizer costs, while limiting the run-off of 
nitrogen into local waterways. 

 

Improving the Health and Well-Being of Children 
Given the rise in obesity and food insecurity in today’s youth, the Healthy, Hunger-Free Kids Act of 2012 seeks to utilize 
schools as a platform to provide children with nutritious meals and healthy decision-making skills through programs, such as 
the integration of nutrition education, development of school gardens, and the commitment to using locally grown foods.  The 
Chicago Public School (CPS) system, the 3rd largest in the US with over 400,000 students, has established an Office of 
Health and Wellness and developed a wellness plan to address the health needs of its students; however, the best methods 
for implementation and evaluation still need to be determined.  For the first time this summer three interns are working with 
the University of Illinois Extension Office in Northeastern Illinois (Region 1) to help meet the research needs of the Chicago 
Public Schools. 

Hoi Chun tries out a tractor at the Dixon 
Springs Agricultural Center. 

Lunch Stop Program 

Summertime presents a challenge to the children and families 
that rely on free school lunch programs during the school year.  
Past programs that provide food during the summer through the 
school cafeteria have been under-utilized, so CPS has 
developed the Lunch Stop program, an outdoor food cart 
located at 8 low-income schools.  Natasha Wilkins will be 
utilizing unobtrusive observations to evaluate the success of the 
food carts.  Additionally, she will be evaluating the best methods 
to improve participation, such as bilingual marketing materials, 
enlisting an outreach partner for advertising, and providing 
additional engagement activities near the cart.  Overall, the 
observations will help CPS to assess the differences between 
indoor and outdoor summer feeding programs. 

 

Amanda works to collect a soil sample in one of the nitrogen 
test plots at the Orr Center. 
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School Gardens 

Studies have shown that children that participate in growing fruits and vegetables are more likely to eat them.  Five years 
ago, nearly half of the 600 schools in CPS reported having a school garden.  Additionally, Chicago is using funds received 
from NATO to install an additional 60 school learning gardens.  The Kitchen Community, based in Boulder, CO, designs 
and installs the gardens, but doesn’t provide any programming support.  This summer Jasmine Washington will use 
unobtrusive observations and surveys to determine the barriers for developing successful school gardens.  Direct 
observations of already existing school gardens indicate that after 5 years some are flourishing, while others are no longer 
in use.  At the school gardening conference, Jasmine conducted a 10 question survey to 29 teachers in the area.  Her 
initial assessment is that one of the biggest needs is for curriculum that will help integrate the garden into the classroom.   

Accordingly, Caroline Hoff has spent her summer evaluating 
publically available lesson plans for quality of content and ease 
of use.  She has formatted and categorized the best lesson 
plans by topic, age group, time required, etc. and aggregated 
them into a single resource that will be available in print or 
through the web.  Caroline plans to have stakeholders review 
the lesson plans, as well as provide the materials in a format on 
the website that allows for feedback and continuous updating.  
Caroline and Jasmine have also been involved in installing the 
learning gardens (one was featured on local TV) and conducting 
a camp for the Miles Davis Magnet Academy.   

Natasha, Jasmine, and 
Caroline (left to right) 
learning about a city 
farm during an urban 

agriculture tour.  

Caroline works in the garden with youth 
attending the Learning Garden Camp held at 

Miles Davis Magnet Academy. 
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Contributors 
SUMMER INTERNS FACULTY ADVISORS REC MENTORS STAKEHOLDERS 

KAREN CHEN Soo-Yeun Lee Jeff Kindhart Sonya Lallemand 

SCOTT CINEL Jennifer Fraterrigo Jim Kirkland Scott Crist  

RACHEL COTE Jozef Kokini 
Emerson Nafziger 

John Pike Sonya Lallemand 

AMANDA EICH Prasanta Kalita 
Emerson Nafziger 
George Czapar 

Michael Vose Dan Schaefer 

HOI CHUN HO Erik Sacks 
Tara Felix 
Lance Shideman 
Vijay Singh 

John Pike Grover Webb 

CAROLINE HOFF Robin Jarrett Julia Govis Chicago Public Schools 

SANDRA JIMENEZ Dan Shike Frank Ireland Dr. Stephen Cerny, DVM 
Tom Saxe 

YING MENG Jozef Kokini Jeff Kindhart Grover Webb 

ERICA NAVIS Dan Shike Frank Ireland Dr. Stephen Cerny, DVM 
Tom Saxe 

FERISCA PUTRI Prasanta Kalita 
George Czapar 

Michael Vose Paul Terrio 

NICHOLAS REITZ Erik Sacks 
Tara Felix 

John Pike Dr. Stephen Cerny, DVM 
Tom Saxe 

JASMINE WASHINGTON Robin Jarrett 
Richard Weinzierl 
Jennifer McCaffrey 

Julia Govis Chicago Public Schools 

MARY WEST Dan Shike Frank Ireland Dr. Stephen Cerny, DVM 
Tom Saxe 

NATASHA WILKINS Robin Jarrett Julia Govis Chicago Public Schools 

 

Thank You! 

The Office of Research would like to thank all of the advisors, mentors and stakeholders 
for their generous contributions to our Summer Internship Program past and present. 

This program is enriched because of you! 

 
Sponsored by: The ACES Office of Research 

1301 W. Gregory 
228 Mumford Hall 
Urbana, IL 61801 

Phone: (217) 333-0240 
Website: http://research.aces.illinois.edu/ 

*Pictures contributed by the summer interns and Stephanie Henry 

http://research.aces.illinois.edu/

	Summer Intern Research Projects
	Value-Added Products
	Effects of Invasive Plants on Soil Quality
	Optimizing Cattle Reproduction and Welfare
	Bioenergy Crops
	Cattle Nutrition
	Water Quality and Conservation
	Improving the Health and Well-Being of Children
	Contributors

