
University of  Vermont 
Research-Based Ideas at Work for Vermonters

Annual Report 2014
A  P U B L I C AT I O N  O F  T H E  V E R M O N T  AG R I C U LT U R A L  E X P E R I M E N T  S TAT I O N  A N D  U N I V E R S I T Y  O F  V E R M O N T  E X T E N S I O N



PAGE 2

 ~ www.uvm.edu/extension 

UVM Research-Based Ideas at Work for Vermonters
For the past 24 years, this annual report has been released to great fanfare (apple pie and ice cream) at the 

Vermont’s Statehouse amid a crowd of stateswomen and men led by the Governor; and the University of Vermont 
President, researchers, program leaders, students and staff. This year is no exception.
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Tom Vogelmann, Dean and Director of 
the Vermont Agricultural Experiment 
Station (VT-AES) and UVM Extension 
Dean and Director Doug Lantagne 
cooperate to translate VT-AES research into 
UVM Extension’s science-based programs 
to benefit Vermonters. They oversee over 
$19.1 million in state, federal and other 
grants and contracts and are accountable to 
the University, state and federal leaders and 
the people of Vermont. That’s why they 
publish this annual report.

Q: How do Vermonters see the effects of 
scientific research conducted at UVM?

A: Science is an essential part of 
innovation and technology in Vermont’s 
economy. VT-AES and UVM Extension 
faculty and staff work with farmers, 
communities and organizations throughout 
Vermont. UVM discoveries and knowledge 
help solve some of our most pressing issues 
surrounding 21st Century farming, planning 
for climate change, food systems that work 
and building Vermont communities. These 
pages highlight projects that will have real 
impact at home and in the world – just a few 
examples of UVM work across many 
disciplines. Find out more at the websites at 
the bottom of each page.

Q: Vermont is a small state. How can it 
have bragging rights against 50 states most 
much bigger in so many ways?

A: “Vermont’s stature as a leader is 
intrinsically linked to having world-class 
researchers and world-class outreach 
programs,” says Lantagne. “But just as  
 
 

important is Vermont’s close working 
relationship among government, 
community, business and higher education 
leaders.” 
 That’s why, for example Vermont is 
synonymous with cheese, maple, hard cider, 
ice wine, artisan beers, ice cream, even kale. 
UVM scientists are developing the next 
generation of Vermont’s signature products. 
Our hardworking state is also known for 
being among the first to take stands on 
many issues and for maintaining a beautiful 
working landscape. Likewise, UVM is 
renowned as one of the nation’s pre-eminent 
small research universities. And Burlington 
is consistently top rated, including this year: 
#1 college town by “Travel & Leisure” 
magazine, “Outside” magazine ranked us 
one of 16 “best towns ever.” And BTV is one 
of 15 hottest cities for 2015.

Q: With ever-stressed state and federal 
budgets, how do you aim to meet the research 
and program needs you just described?

A: We don’t ever aim to stay the course, 
because the research language is always 
changing. Witness Jill Preston’s $423,000 
National Science foundation grant (page 3), 
Jeff Carter’s $500,000 National Institute of 
Food and Agriculture water quality grant, 
Heather Darby’s $150,000 UVM Dairy 
Center Excellence funding, and other 
pioneering ways of leveraging grant dollars 
through partnerships with farmers (page 2). 
“The key to our strong future is to increase 
the number partnerships at all levels,” says 
Vogelmann.    
  ~ Cheryl Dorschner

Three Questions On Why UVM Research Matters To Vermonters
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Tom Vogelmann, Dean  
Vt Agricultural Experiment Station

Douglas Lantagne, Dean 
UVM Extension
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UVM Extension Budgeted Dollars
by National Goal Area FY 2013

 Childhood Obesity $338,955
 Climate Change $264,494
 Community Development $3,846,343
 Global Food Security & Hunger $6,491,370
 Sustainable Energy $93,190

35%

59%

1%
2%

3%

VT Agricultural Experiment Station
Budgeted Dollars FY 2013

 Hatch Federal Funds $1,434,063
 State/UVM $2,864,860
 Grants & Contracts $3,346,143
 Multi-State Research Federal Funds $442,757

35%

18%

41%

6%

VT Agricultural Experiment Station Budgeted 
Dollars by National Program Area FY 2013

 Childhood Obesity $1,323,589
 Climate Change $1,266,540
 Food Safety $1,036,878
 Global Food Security & Hunger $4,238,481
 Sustainable Energy $119,483 
 Urban Non-Point Source Pollution $102,852

16%

16%

13%

1%

53%

1%

“UVM discoveries help 
solve our most pressing 
issues surrounding:

• 21st century farming,

• Planning for climate change, 

• Food systems that work and

• Building Vermont communities.”
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 TOP 10 THINGS YOU NEED TO KNOW
 1 In 2009, UVM realized that the increasing   
  operating costs of running an on-campus   
  research farm far outspent income from research  
  funding – to the tune of $1.2 million a year.
 2 Necessity is the Mother Cow of Invention.
 3 By keeping the student-run dairy herd and   
  selling UVM’s research herd, the debt was   
  eliminated, and $150,000 in operating costs plus   
  $50,000 seed money was channeled to research.
 4 Attracting matching investors, industry and   
  grant funding, the UVM Dairy Center of    
  Excellence (DCE) was launched with the idea   
  that much research could be done on Vermont   
  farms, with UVM’s farm dedicated to specialized,  
  intensive research on small groups of animals.
 5 The number of partner farms has grown from 4 to   
  19 farms.
 6 And the start-up $200,000 investment has   
  yielded more than $1 million in research    

  benefiting Vermont farmers.
 7 Scientists can conduct larger and broader   
  samples and tap into a greater gene pool than if   
  they were restricted to UVM’s herd.
 8 Among the projects are identifying traits for milk 
  production and mastitis and comparing forage   
  crops in hopes of improving cattle health and   
  lowering feed costs.
 9 “Our new model of research is a much more   
  efficient use of scarce research dollars,” says   
  David Kerr, DCE interim director.
 10 Funding for two new proposals totaling    
  $300,000 was announced in February 2015.

UVM Dairy Center of Excellence Interim Director David Kerr examines skin cells 
of cows exposed to mastitis-causing bacteria. Students, from left, Benjamin 
Green, Amanda Ochoa and Aimee Benjamin discuss how animals’ ability to 
respond to pathogens is related to how their cells respond in the lab.
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Vermont Agricultural Experiment Station 
21ST CENTURY FARMING:  DAVID KERR

UVM Dairy Center of Excellence New Paradigm: On-Farm Research

UVM Agronomist Sid Bosworth studies cool-season grasses and 
forage crops at Borderview Farm in Alburgh in hopes of 
understanding the characteristics that could be altered to 
improve cattle health and lower feed costs.
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~ Vermont Agricultural Experiment Station

 TOP 10 THINGS YOU NEED TO KNOW
 1 70% of all food crops are grasses including   
  rice, cereals and corn.
 2 Other grasses are grown as fodder for    
  livestock – indirectly are still human food.
 3 Grasses developed from tropical plants to   
  cold hardy – but how?
 4 Maybe plants that landed in cold climates   
  developed novel ways of surviving.
 5 Or an ancestral gene may have expressed   
  itself when life depended upon it.
 6 That’s what UVM plant biologist Jill Preston 
  wants to find out.
 7 This could be important to predict how    
  plants will react to climate change.
 8 If she identifies key gene(s), they could be   
  modified for better crop yields.
 9 In 2014 Preston received more than $1.4   
  million to study the genetic origins of how   
  cereal grasses adapted to cold temperatures.
 10 Already she’s finding evidence of a common   
  ancestor.

Grasses include some of the grains that feed the world –  wheat, oats, rice, corn and pasture crops, so how they withstand dramatic temperature 
change is important research that UVM’s Jill Preston is undertaking.
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PLANNING FOR CLIMATE CHANGE: JILL PRESTON

Vermont Agricultural Experiment Station 

CROP GRASSES (POOIDS), SUSTAINED LIFE THROUGH MILLENIA
 | | | | | | | |   

 55 MILLION YA 40 MILLION YA 6700 BCE 1200s 1500-1900s 1960s 1965 2014   
RICE GRASSES EVOLVED POOIDS & WILD GRASS TEOSINTE  FODDER & SOIL BUILDING “AGRICULTURAL HIGH-YIELD HYBRID “CHEMGRASS” JILL PRESTON BEGINS 
IN TROPICAL CLIMATE BAMBOO EVOLVED DOMESTICATED GRASSES IN USE   REVOLUTION”  GRAIN CULTIVARS ASTROTURF UVM POOID RESEARCH 
       USED ON FIELDS 
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Chill Factor – How Will Plants Deal With What May Be Inevitable?

In the lab, Jill Preston, left, 
supervises Ph.D. student 

Meghan McKeown as they 
extract DNA from ‘pooid’ 

grasses in order to 
identify genes responsible 

for cold hardiness and 
compare them across 

several species to find 
indicators of a common 

ancestor.

Plants such as wheat 
require a chilling period 
called “Vernalization” to 
initiate flowering. They 
also respond to day 
length. 
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How much does an apple tree produce? At UVM’s Horticultural Research 
and Education Center, Terence Bradshaw picks a whole tree of ‘Liberty’ 
apples at peak and weighs the harvest. He also measures tree size and 
later the cider yield per tree to understand what he calls “yield efficiency.”
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Vermont Agricultural Experiment Station 
FOOD SYSTEMS THAT WORK:  TERENCE BRADSHAW

Cider House Rules: Huge Demand for Vermont’s Latest Food Star
 TOP 10 THINGS YOU NEED TO KNOW
 1 Apples have long vied for second place among   
  Vermont specialty crops (after maple).
 2 2,800 acres of Vermont orchards produce mostly  
  wholesale commodity apple crops.
 3 But hard cider has become wildly popular –   
  increasing annually 50 percent in sales.
 4 Cideries’ demand for apples is huge; growers   
  scramble to plant or renovate orchards and adapt  
  production to supply this new market.
 5 If every Vermont apple were pressed into juice, it 
  would barely fill a third of the fermentation tanks at  
  Vermont Hard Cider Company in Middlebury – 
  #2 producer in the U.S.
 6 UVM’s Terence Bradshaw is among the first in 
  the nation to provide science-based research to 
  help growers and cidermakers respond to   
  overwhelming demand.
 7 Bradshaw studies all angles: from fruit to bottle to  
  understand costs, opportunities for efficiencies,   
  management strategies and economic impact of   
  cider production.
 8 And he wants to know: what apple varieties grow  
  best in Vermont, which produce highest yields, what  
  the flavor profiles are of various ciders. 
 9 Research happens in UVM and Vermont orchards, in  
  the UVM campus Jeffords Hall “juice lab” and in   
  cider press rooms across the state. 
 10 Federal-state grants, cash and in-kind matching   
  funds and donations from cider companies pave the  
  way for Vermont to perhaps lead the nation in   
  cidermaking and apple research.

At Middlebury’s Happy Valley Orchard last November, Terence Bradshaw 
bottles fresh-pressed cider, from different apple cultivars. This spring, 
cidermakers will compare the likes of ‘Jonagold,’ ‘Liberty’ and ‘Macoun’ 
to help identify best flavored Vermont varieties for hard cider.
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Love It or Hate It: Sugary Drink Tax Provides Arena for Key Research
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 ~ Vermont Agricultural Experiment Station

Vermont Agricultural Experiment Station 
BUILDING VERMONT COMMUNITIES: SARAH HEISS & COLLEAGUES

 TOP 10 THINGS YOU NEED TO KNOW
 1 Six states have proposed excise taxes on sugary drinks.
 2 Berkeley, California and Mexico have instituted taxes.
 3 After two previous tries, in January, a coalition   
  proposed a Vermont sugary drinks tax of two cents  
  per ounce.
 4 UVM researchers Sarah Heiss and Richard Watts   
  conducted a content analysis of media coverage of  
  the proposed tax and how it influenced outcomes in  
  2011-2012.
 5 Heiss previously studied how trade associations   
  representing the sweetener industry reframed the risks  
  and public debates associated with sweeteners.
 6 UVM Center for Rural Studies director Jane Kolodinsky’s  
  data shows that opponents of the sugary drink tax  
  switched the argument from one of public health to  
  one of economics.
 7 Surveys concluded: there’s no evidence that a sugary  
  drinks tax will hurt small retailers, cause job loss or an 
  increase in border crossing to shop.
 8 Findings also conclude, a tax would nudge consumers  
  to choose lower-calorie beverages and lose weight. 
 9 Obesity expert Rachel Johnson’s research links high  
  intakes of sugary drinks with poor health outcomes.  
  Now a spokesperson for the American Heart   
  Association, she advocates for the tax. See chart.
 10 USDA Hatch and UVM Food System Spire grants and  
  the Robert Wood Johnson Foundation funded research.

Sarah Heiss, right, and Jane Kolodinsky are among the UVM researchers 
who collect data and study how Vermonters and the media frame their 
positions on the proposed excise tax on sugary drinks.
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Nutrition scientist 
Rachel Johnson’s research 
reveals the links between 
consumption of sugary drinks 
and poor health outcomes.



~ UVM Extension  21ST CENTURY FARMING

 UVM Extension
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PLANNING FOR CLIMATE CHANGE
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 UVM Extension



FOOD SYSTEMS THAT WORK

 UVM Extension
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BUILDING VERMONT COMMUNITIES

 UVM Extension
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