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Groundwater contamination is a threat to dairy farms in Wisconsin for a variety 
of reasons. This project will study contaminant leaching and transport under 
different cropping and nutrient management practices.  
 
The goal is to develop precise land management recommendations for dairy 
farmers in western Wisconsin based on soil conditions and aquifer susceptibility. 
The work will leverage the close collaboration that has developed over the past 
two years between the Plant and Earth Science Department and the Western 
Wisconsin Conservation Council.  
 
The council provides cost-share funding for alternative cropping and nutrient 
management practices thus providing this project with a group of landholders 
interested in studying the benefits and consequences of different field 
management strategies.  
 
The research conducted will also provide preliminary data about regional 
aquifers that will be used to develop proposals for other funding sources. 
 
Jill Coleman Wasik is an associate professor in the Department of Plant and 
Earth Science at the University of Wisconsin-River Falls. Her research interests 
include how human activity impacts the transport of nutrients and other 
contaminants through natural systems. The ultimate goal of her work is to 
understand how human activities benefit from natural processes while also 
lessening their impacts on natural systems. 



Steward Land and Water Resources 
 

Development of milk-protein-based 3D printing 
biocomposites using spoiled milk and whey from 
dairy processing waste 
 

Joseph Wu, John Obielodan, UW-Platteville 
 

 
Casein and whey have been shown to have unique polymer properties for 
commercial applications. This project will explore the idea of converting casein in 
waste milk and whey from cheese byproduct to make filaments for the 
ever-growing 3D printing sector.  
 
Casein holds great promise as a major component in 3D printing filament. Water 
soluble whey can be modified to be compatible with the filament making 
process. Applying existing experience and knowledge in biocomposite 
development will help us realize the hidden potential of sustainable casein and 
whey in material development.  
 
Expected deliverables are milk-protein based filaments, 3D printed specimens 
and mechanical properties data. Achieving milestones in this project will create a 
new demand for milk and milk protein products and a new way to use 
spoiled/bacteria-contaminated milk and protein waste from processing facilities, 
which could potentially help farmers and communities avoid financial losses and 
disposal. 
 
Joseph Wu is an associate professor of chemistry at the University of 
Wisconsin-Platteville with a background in analytical chemistry and chemical 
engineering. He has been active in material development, characterization and 
applications. 
 
John Obielodan is an associate professor of mechanical engineering the 
University of Wisconsin-Platteville with design and manufacturing experience in 



the automotive sector. His research interests include development of novel 
materials using additive manufacturing also known as 3D printing processes. 
   



Grow Farm Businesses and Communities 
 

Changing agricultural land: Understanding impacts 
on southern Wisconsin’s dairy farms and rural 
communities 
 

Claudine Pied, UW-Platteville 
 

 
As record numbers of small and mid-sized dairy farms have closed, agricultural 
lands are changing hands, often being converted out of agriculture or 
consolidated into larger farms. This project will study the effects of land changes 
on southern Wisconsin dairy farms and communities and will explore the 
possibilities of land stewardship as a means to alleviate farmers’ struggles.  
 
In the first phase of the project, researchers will analyze existing data on the 
economies, populations and land sales of Grant and Dane counties. In the 
second phase, student and faculty researchers will interview farmers and 
community members to learn about their relationship to the land, how their land 
use has changed and the benefits and barriers of various agricultural land-use 
programs. In phase three, a survey will focus on differences in the towns and 
regions of southern Wisconsin.  
 
Study results will ultimately help dairy leaders, government agencies and 
nonprofit organizations make decisions about land use policy. One of the primary 
goals is to increase student awareness of land stewardship, strong farms, and 
healthy communities and build stronger connections between social science and 
agriculture at UW-Platteville. 
 
Claudine Pied is an associate professor of sociology and anthropology at the 
University of Wisconsin-Platteville. Her research interests include rural politics and 
economic change and land ownership and access in the US. 
   



Grow Farm Businesses and Communities 
 

Network analysis of dairy supply chains 
 

Steven Deller, UW-Madison 
 

 
This research will build a better understanding of the Wisconsin dairy industry 
through the use of network analysis. The overriding objective is to better 
understand the internal and external network connections to enhance the 
competitiveness, profitability and long-term vibrancy of the Wisconsin dairy 
industry. First, the research will document the inner industrial connections, or 
networks, of dairy farmers and processors using supply chain mapping. The 
supply chains will be drawn from county level input-output models upon which 
the economic contribution of agriculture work is based.  
 
Second, the research will utilize network density measures to explore how supply 
chain density influences the economic well-being of the larger community. 
Documenting the degrees of connection, or density of networks, will allow 
analysis of how networking affects business competitiveness, profitability and 
long-term industry and community vibrancy. In addition, the proposed network 
analysis will identify locations where gaps in the input supply chain will enable 
community level focused business development opportunities.  
 
A major focus of the project will be to experiment with several commercially 
available network mapping softwares, some of which are open source (e.g., 
Gephi, Graphstream) while others require licenses (e.g., AllegroGrapg, NetMiner). 
There are also several routines that are available in software formats already 
licensed by UW-Madison (e.g., Mathematica). There is even an Excel add-on, 
NodeXL, that allows for basic network mapping. The project will use the 
input-output derived input supply chain data to explore the pros and cons on 
each of these alternative networking softwares. 
 
Steven Deller is a professor in the department of agricultural and applied 
economics at the University of Wisconsin-Madison. His research interest includes 
modeling community and small regional economies in order to better understand 



the changing dynamics of the economy, assess the impact of those changes, and 
identify local economic strengths, weaknesses, opportunities and threats. He is 
also interested in the implications of the changing public finance system in 
Wisconsin. 
 
  
    



Ensure Animal Health and Welfare  
 

Improving the health and welfare of dairy calves 
 

Sylvia Kehoe, UW-River Falls 
 

 
This project takes a three-pronged approach to addressing research questions 
related to calf welfare and health. The first project is to refine a disbudding paste 
applicator prototype. Although paste is an easier method of disbudding, it can be 
done wrong with serious ramifications to the calf, such as face burns.  
 
The prototype is a safe applicator that has the potential for patenting and wide 
distribution. The second aspect of the project is to survey mineral and vitamin 
concentrations in calves who are fed pasteurized waste milk. In general, these 
calves do not eat as much grain starter due to their high intake of milk. With a 
lack of vitamin and mineral intake, calves can become deficient over time which 
will impair immune function and growth.  
 
The final project is an evaluation of a salt supplement during weaning and 
post-weaning as a tool to provide nutritional benefits, reduce stress and provide 
distraction. Research has shown that if calves receive enrichment, it can help 
them deal with stressful situations. Enrichment can consist of something extra 
that calves can lick or suck on. Adding a hanging salt block to calf pens should 
provide nutritive enrichment without overdosing the calf on any minerals since 
they cannot intake enough to make a difference.  
 
It will provide distraction and reduce stress. These three projects are aimed at 
helping farmers raise their calves with less labor, better health and less stress. 
 
Sylvia Kehoe is a professor in the Department of Animal and Food Science at the 
University of Wisconsin-River Falls teaching a variety of courses related to dairy 
and nutrition. 
   



Enrich Human Health and Nutrition 
 

Glycomacropeptide (GMP) derived from Cheese Whey: 
Treating obesity by manipulating satiety hormones 
and the gut microbiota 
 

Dr. Denise Ney, UW-Madison 
 

 
We will create a value-added product from cheese whey, a glycomacropeptide 
(GMP) protein supplement to treat obesity and prevent related health problems in 
humans. Obesity affects one in three adults and contributes to inflammation, 
diabetes, cardiovascular disease and premature death.  
 
Glycomacropeptide (GMP) is a 64 amino acid glycophosphopeptide isolated 
from cheese whey. Our pilot studies in humans and mice indicate that GMP has 
anti-obesity properties, especially in females. GMP reduces hunger hormones 
and inflammatory cytokines, increases fat oxidation, and functions as a prebiotic 
to alter the gut microbiota. Additional human research is needed to support GMP 
supplements to treat obesity.  
 
Our objective is to evaluate the effect of GMP on satiety hormones, glucose 
homeostasis and the gut microbiota in 10 obese, postmenopausal women in a 
crossover study. Methods: Subjects will consume, in random order, low-dose 
GMP (20 g twice daily) and high dose GMP (20 g thrice daily) for 7 days each, 
with a 5 day washout between each dose.  
 
We will admit subject to the UW Clinical Research Center for four, five-hour visits. 
Subjects will consume the research breakfast and then provide blood, urine and 
feces permitting measurement of glucose, metabolic hormones, and the fecal 
microbiota.  
 
Our goals are to obtain additional data supporting GMP as a weight loss 
supplement, thus supporting revision of an NIH grant to evaluate the anti-obesity 
effects of GMP. The tangible outcome is creation of a novel GMP protein 



supplement from sweet cheese whey that treats obesity. We project a GMP 
supplement will be available for sale by 2021-2022. 
 
Dr. Denise Ney joined the faculty in the Department of Nutrition Sciences, CALS, 
UW-Madison in 1986 after receiving her PhD in Nutrition from the University of 
California-Davis. She served as department chair (1997-2003), director of the 
campus NIH Graduate Training Program in Nutrition (1998-2008), and is director of 
the Didactic Program in Dietetics. Dr. Ney’s research program addresses 
gastrointestinal physiology with a special interest in the dairy protein produced 
during cheesemaking, glycomacropeptide (GMP). Dr. Ney has pioneered the use of 
medical foods made with glycomacropeptide (GMP) for the dietary management 
of phenylketonuria (PKU), a rare genetic disease. Surprising findings from the PKU 
research revealed that mice fed GMP had bigger, stronger bones, and reduced 
body fat and inflammation compared to a casein diet. This led Dr. Ney to 
investigate how a dietary supplement made with glycomacropeptide may help 
women lose weight and maintain bone health. 


