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LEFT: Voted the #1 Most Beautiful College Arboretum by Best 
College Reviews, the F.R. Newman Arboretum at Cornell University 
boasts an internationally recognized collection of trees, shrubs and 
gardens. With more than 1,900 trees and 2,900 shrubs throughout 
the tranquil 100-acre setting, the arboretum serves as an outdoor 
classroom for Cornell students, faculty and tree lovers from around 
the world. Notable collections, supporting research and national 
conservation efforts, include maples, oaks, crabapples, conifers, nut 
trees, dogwoods and magnolias. Pocket gardens provide inspiration, 
and overlooks showcase breathtaking views of the arboretum's rolling 
terrain. Photo: Jay Potter
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dean's message

D
airy cows have been on 
Cornell's campus since the 
university's very begin
ning, when our campus was 
largely a cluster of buildings 
on what is now the Arts Quad.

In fact, along the north wall of Goldwin 
Smith Hall—former home to the dairy de- 
partment—a bas-relief carving honors the 
tools invented in 1890 by Cornell instruc
tor and dairy chemist Stephen Moulton 
Babcock to standardize the density and 
butterfat of milk as a means of ensuring 
the wholesome quality of consumer dairy 
products. While much has changed in 
the dairy industry since the university's 
founding, critical research and extension 
work in the College of Agriculture and 
Life Sciences continues to help ensure that 
dairy products are delicious, properly 
manufactured and safe to eat. However, 
the means by which we accomplish these 
ends have certainly evolved over the 
years. Our researchers use cutting-edge 
technology in the barn, field and lab to 
keep our dairy work “moo-ving” forward.

This issue's feature story describes new, 
innovative tools, such as crop sensors and 
DNA fingerprinting methods, which have 
been developed and used by our faculty 
to shape the future of dairy production 
and processing. Our researchers are mak
ing tremendous strides in improving not 
just the quantity of milk production but 
the quality of it as well. The milk tastes 
better, the cows are healthier, and the 

environmental impact of milk production 
is greatly reduced.

Elsewhere in this issue you will read 
how grape expert Terry Bates is using 
sensor technology to modernize vine
yards and help grape growers across the 
country to make more informed decisions. 
Work in Maureen Hanson's lab also looks 
to the future, engineering the fundamental 
process of photosynthesis with the ulti
mate goal of making plants more efficient 
at generating food, feed and fuel. You will 
also read about how CALS is making a 
difference both locally and globally in a 
pair of articles about honey bee health in 
New York and landscape design to ad
dress coastal flooding in the Philippines.

Our researchers' embrace of game
changing technology is enabling us to 
make even greater impacts in areas where 
CALS has long excelled. Such innovation 
in key disciplines allows us to stay true 
to our roots while evolving to address 
tomorrow's greatest challenges. I am so 
proud of the contributions that CALS 
is making both here in New York and 
around the globe. And, as always, I am ex
cited about sharing our stories with you.

Ronald P. Lynch Dean of the
College of Agriculture and Life Sciences
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around the quad
HOW THE BUTTERFLY GOT ITS SPOTS By Bill Steele

T
he wings of many butterflies, like the common buckeye, 
sport large round “eyespots” that help them attract mates 
and deflect would-be predators. Associate professor of 
ecology and evolutionary biology Robert Reed and postdoctoral 

researcher Linlin Zhang discovered that tweaking just one or 
two genes can erase, enlarge and multiply the round markings. 
It's a major genetic clue to understanding how butterfly wing 
patterns have evolved and perhaps to how color patterns and 
shapes have evolved in other species.

The experiment was made possible by recently developed 
genome editing technology that can target and snip out a single 
section of DNA in a living cell. The researchers used it to cut out 
the gene known as spalt. The butterfly that emerged lacked eye
spots altogether. In another experiment, they removed a gene 
known as distal-less. That butterfly's wings had more eyespots, 
which were larger, and showed other changes in wing design as 
well.

How did the butterfly get its spots? By co-opting genes that 
had other functions in butterfly development. For example, the 
distal-less gene revealed itself to be a jack-of-all-trades that plays 
roles in shaping several parts of the body. Deleting it not only 
caused the butterfly to have extra eyespots but to have shorter 
legs and antennae as well. According to Reed, this role in ap
pendage development is known as the ancestral function of the 
gene.

“People suspected these genes had something to do with 
wing patterns, but nobody proved it,” Reed said. “It 
probably takes dozens or hundreds of genes to make an

eyespot, so it was remarkable to find that only one or two genes 
are required to add or subtract these complex patterns. It is a 
beautiful demonstration of how animals are assembled as mod
ules, much like a model kit.”

Butterfly wing patterns are of special interest to evolutionary 
biologists because they provide an easily accessible model of 
how natural selection chooses from many possible variations. 
The patterns on wings are key to their interactions with other 
organisms, from attracting mates to warning birds of poison 
within—or tricking birds into thinking they are poisonous by 
mimicking the wing markings of toxic kin. Reed and Zhang's 
discovery is an insight into the genetics behind the tremendous 
variation in butterfly wing patterning.

“Variation is the raw material of evolution,” Reed said. “And 
we are just beginning to tap gene edit
ing's great potential for 
understanding how 
this variation 
originates.”
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SHAPING UP THERAPEUTICS

R
esearchers in the Department of Biological and Environmental Engineering have created a doughnut 
that could be good for diabetes treatment. Each only three millimeters across, the ring-shaped particles 
offer a new micro-capsule shape for the delivery of novel therapeutics. And like some of the world's 
most important discoveries—penicillin, vulcanized rubber and Velcro, to name a few—it came about by ac

cident.
Duo An, now a doctoral student with professor Dan Luo and assistant professor Minglin Ma, generated the 

first rings by accident during an undergraduate internship with Luo. One day, instead of directly injecting one 
solution into another, he dripped the solution and noticed vortex-ring particles forming. Two years later, he 
recalled the rings and wondered if they could be applied to Ma's work on micro-capsules to deliver therapeu
tics that carry living cells or miniature protein factories to treat diseases like Type 1 diabetes.

Ma said that although the concept of doughnut-shaped encapsulation hadn't occurred to him, it made per
fect sense. An advantage it has over a spherical-shaped capsule is shorter diffusion distance—the distance the 
encapsulated particle must travel to escape the capsule—while at the same time maintaining a relatively large 
surface area.

“Our hope is that this type of material in these shapes can be used much more extensively in other labs for 
whatever they're trying to do,” Luo said. “There is a whole field devoted to just particles, but by default, they 
are all thinking in terms of spherical capsules. Hopefully, this will add to that field of study.”

OK

Li!

Q&A with Toby Ault: Mitigating Megadroughts by Ellen Leventry

Toby Ault, assistant professor of earth and atmospheric sciences, caused a big splash in 2015 when he and co-authors 
from Columbia University and NASA published a paper showing that, because of climate change, a megadrought will 
likely occur later this century throughout the Southwest and Great Plains and could last three decades. Subsequent work 
has found that taking action now to lower greenhouse gas emissions could lower that risk.

Q: Are megadroughts a new phenomenon?
A: We know megadroughts have happened in the past from both the geologic record and the “tree ring record” 

of the American Southwest. During sequences of exceptionally dry years, tree rings tend to be relatively 
narrower than in wet years. In fact, we know that several megadroughts occurred in North America during 

medieval times (1100-1300 CE). They have also been linked to the demise of several pre-industrial 
civilizations, including the Khmer Empire of Cambodia and the Mayans. Normally, megadroughts are 
extremely rare events—maybe occurring only once or twice per millennium, but megadrought risk will 
increase because of climate change.

Q: Is it possible to decrease the risk of megadrought?
A: Megadrought risk depends so strongly on temperature that—surprisingly—precipitation could increase 

and megadrought risk should still go up. This is because there is a constant “tug of war” between precipitation 
supply and evaporation demand. The increases in average regional temperatures due to climate change 

could be so dramatic—more than 7.2°F—that evaporation wins out, which in turn dries out the land 
surface and makes megadroughts much more likely. The good news is that because it is so 

temperature dependent, an aggressive strategy for cutting greenhouse gas emissions— 
including reducing the use of fossil fuels—could keep regional temperature changes below 
3.6°F. This lower level of total average warming cuts megadrought risk almost in half 
compared to predictions based on continued high emissions.

Q: What do the predictions mean for water conservation efforts?
A: Because some models for the Southwest predict a higher likelihood of megadrought, 
despite precipitation increases, our study serves as a cautionary note for areas like 
the Northeast that expect to see more rainfall in the future. Furthermore, even if we 
aggressively reduce carbon emissions, megadrought risk doesn't just go away. Efficient 
uses of water resources are critical to help all areas of the country thrive in a changing 
climate.
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SHEDDING LIGHT on DAIRY
Most grocery stores have bright, gleaming cases of milk. But the bulbs 
illuminating those cartons and gallons could be altering the flavor and aroma of 
the milk, even if they are energy-efficient LEDs (light-emitting diodes). Professors 
Robin Dando, Martin Wiedmann and colleagues in the Department of Food 
Science had a tasting panel evaluate the aroma, taste and appearance of a variety 
of milk samples exposed to four hours of LED light or kept sealed in the dark. 
The results: People across the board rejected LED-exposed milk, with sensory 
panels describing them as “plasticky.” However, milk remained at high-quality 
for two weeks when shielded from light exposure. The wavelengths in the blue 
spectrum are suspected of activating the riboflavin and other photosensitive 
components in milk, releasing a cascade of electrons that can degrade proteins 
and oxidize fats. New light-shielding packaging may be required to balance 
energy efficiency and the consumer experience.

‘ARCHER'on TARGET 
Strawberry fans, rejoice. The newest Cornell strawberry 
variety concentrates intense flavor in a berry big 
enough to fill the palm of your hand. Archer, the latest 
creation from Cornell berry breeder Courtney Weber, 
is comparable in size to a plum or small peach. This 
behemoth has the flavor and aroma to match its size. 
“Archer is an extraordinarily high-flavored berry,” said 
Weber, associate professor in the School of Integrative 
Plant Science. “It has an intense aroma, so when you 
bite into it you get a strong strawberry smell, and 
it's very sweet, so you get a strong strawberry flavor 
that really makes an impact.” And this big berry is 
no wimp; the cold hardy variety is tough enough to 
withstand winters, making it suitable for growing in 
diverse climates throughout New York, Michigan and 
Minnesota and along the Mid-Atlantic from Maryland 
to the Northeast.

CLUE from HUE
How do you know when squash is at its ripest and tastiest? Most vegetables 
have a unique tell. Bananas turn a summery yellow. Peaches are soft but not 
squishy. But squash is an anomaly in that it has no exterior indicator. At least it 
didn't until Michael Mazourek, Ph.D. '08, assistant professor in the School of 
Integrative Plant Science, bred one into it. All it took was a little color. Now, 
his honeynut squash turns from bright green to orange when ripe, signaling 
peak flavor and nutrition. The breeding began in the 1980s at the New York 
State Agricultural Experiment Station in Geneva, where Richard W. Robinson, 
professor emeritus of horticulture, crossed a buttercup and a butternut squash. 
Mazourek's predecessor and adviser Molly Jahn, professor of plant breeding 
and genetics, continued the process, and Mazourek was able to finally breed 
honeynut as it is today. “Usually when we have people do the taste test, they 
say they've never had squash like this before—what's the secret?” Mazourek 
said. “Well, it's cooked right, and it's ripe.”



$1M EXPANDS NEXT-GENERATION FOOD TECHNOLOGY AT GENEVA CAMPUS By Matt Hayes

Iniversity

B
uilding on its capacity as a center for food product 
development and food safety innovation, Cornell's 
New York State Agricultural Experiment Station in 
Geneva, N.Y., is poised to expand its food development 

and technology commer
cialization capabilities 
with $1 million in new 
state funding announced 
Sept. 16.

“With the support of 
Senator (Michael) Noz- 
zolio, New York state 
and our private industry 
partners, we are turning 
this campus into a hub for 
food-system innovation,” 
said Kathryn Boor, the 
Ronald P. Lynch Dean of 
the College of Agriculture 
and Life Sciences.

Through the NextGen 
Food Technology Initia
tive, Geneva will acquire 
the latest technology for 
preserving nutrients, 
expanding product shelf 
life, and improving food 
safety, while helping 
producers respond to 
consumer demand for 
foods with fewer artificial 
ingredients, or “clean” la
bels. Specific technologies 
include low-temperature,

Olga Padilla-Zakour, professor and chair of the Department of Food Science, Kathryn 
Boor, the Ronald P. Lynch Dean of the College of Agriculture and Life Sciences, state 
Sen. Michael Nozzolio '73, M.S. '77, R-54th Dist., Susan Brown, the Goichman Family 
Director of the New York State Agricultural Experiment Station, and Betsy Bihn, 
executive director of the Institute for Food Safety at Cornell. Photo: Patrick Cameron

“From researchers developing plants for natural dyes to 
scientists working with this new equipment to stabilize 
those colors, the station will be integral in helping New York 
growers and entrepreneurs meet consumers' desire for 
simpler labels with familiar ingredients.”
-Susan Brown

Cornell University

high-pressure processing equipment; an electrospinning 
unit for encapsulating natural ingredients; and pulse elec
tric field methods to extract juice and nutrients without the 
use of heat.

The new initia
tive will be housed 
in the Food Venture 
Center, which is 
part of the Institute 
for Food Safety. The 
center serves more 
than 3,000 com
panies each year, 
including many 
start-ups.

“From researchers 
developing plants 
for natural dyes 
to scientists work
ing with this new 
equipment to sta
bilize those colors, 
the station will be 
integral in helping 
New York growers 
and entrepreneurs 
meet consumers' 
desire for simpler 
labels with familiar 
ingredients,” said 
Susan Brown, the 
Goichman Family 
Director of the ex
periment station.

CORNELL BEGINS ‘A NEW ERA OF BUSINESS EDUCATION' By Susan Kelley

C
ornell University has begun 
“a new era of business 
education” with the launch 
of the College of Business on July 

1, Dean Soumitra Dutta said.
The College of Business, com

prising Cornell's three accredited 
business schools—the School of 
Hotel Administration, the Charles 
H. Dyson School of Applied 
Economics and Management and 
the Samuel Curtis Johnson Gradu
ate School of Management—is 
now one operating college within 
the university's administrative 
system. Also as of July 1, the deans 
for each of the three schools have 
assumed their official positions, 
Dutta said.

“July 1 marks a new era of busi
ness education at Cornell. It is 
an exciting date in the history of 
Cornell but by no means com
pletes our transformation efforts,” 
he said. “In the coming months, 
we will continue to evolve our 
organization to create an exem
plary college while enhancing the 
brands of its three schools.”

Next steps include unveiling 
an integrated admissions portal; 
cross-listing courses, which will 
enhance students' access to a 
broader range of classes across 
partner schools; and improving 
career services. In August, the 
college launched a brand study, 
and an advisory council will be 

established this fall. In the mean
time, academic and administrative 
leaders will continue to develop 
the college.

“I thank everyone on campus 
and off who has been involved 
in guiding these critical forma
tive steps for the college,” said 
Provost Michael Kotlikoff. “This 
effort has involved many faculty, 
staff, students, alumni, trustees 
and administrative leaders, and I 
am especially pleased to see the 
consensus developed between the 
schools on how we extend Cor
nell's enormous impact in business 
education and research, and more 
effectively engage with many of 
the world's major challenges.”



CALS in Conversation
“With CRISPR, literally overnight 
what had been the biggest 
frustration of my career turned 
into an undergraduate side 
project. It was incredible.”

Robert Reed, associate professor of ecology 
and evolutionary biology, in ScienceNews on the 
impact of new gene editing technology, which 
includes the exploratory work on TAL effectors 
by Adam Bogdanove, professor in the School of 
Integrative Plant Science, and his team.

“Our work demonstrates that the gut 
bacterial microbiome in chronic fatigue 
syndrome patients isn't normal and 
provides further evidence against the 
ridiculous concept that the disease is 
psychological in origin.”

Maureen Hanson, professor of molecular biology and 
genetics, in The Washington Post explaining the implications 
of her work on chronic fatigue syndrome and the microbiome.

I

“What's great about these findings, other 
than having a scientific reason to blast 
tunes at work, is that happy music has 
the power to make the workplace more 
cooperative and supportive overall.”

Brian Wansink, professor in the Charles H. Dyson School of 
Applied Economics and Management, in the Cornell Chronicle, 
in a story on the teamwork-boosting effect of upbeat songs 
including “Brown Eyed Girl” and “Yellow Submarine.”

“Texting will still be used, for 
example, to arrange logistics 
and meetings. At the same 
time, sharing information like 
news has increasingly migrated 
towards sharing videos rather 
than newspaper articles. If you 
want to read something that's 
investigative, I think you're still 
more likely to sit down and read 
something, put it down, and pick 
it back up later rather than pause 
a video for two days and then 
pick it back up again.”

Drew Margolin, assistant professor of 
communication, speaking with Tech Minute on 
changing social media trends.

“On the one hand, women are 
no less likely to receive financing 
offers relative to men^On the 
other hand, when they do receive 
financing, female entrepreneurs 
receive less, and give up more 
equity in exchange. And this 
difference results not from 
differences in prior performance, 
but merely because women ask for 
less.. .Women who ask for more are 
just as likely to get funding as their 
male counterparts. In other words, 
ask for more and ye shall receive.”

Sharon Poczter ‘01, assistant professor in the 
Charles H. Dyson School of Applied Economics and 
Management, in The Hill, discussing new research in 
the financing of female entrepreneurs.

“Even though people might have a job right 
now, their long-term outlook is not security, 
it's insecurity. There's a group of people who 
are feeling very secure, they're creative people, 
they have jobs they love. And there are other 
people who are not doing well - they lost 
their job in the factory or they have a roofing 
business. They used to make $100,000, now 
they're making $30,000.”

Thomas Hirschl, professor of development sociology, in Forbes, 
commenting on poverty rates in the 2015 census data and his new 
Poverty Risk Calculator.
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f you pass Daniel Abaraoha on the 
Ag Quad and he's looking down, 
he's not downcast—he's likely 
studying your footwear. Abaraoha 

is a shoe-in for most entrepreneurial 
undergrad. His first line of sneakers, 
designed from his sketches and manu
factured to his specifications, launched 
this year under the brand Vita Shoes. 
Nigerian-born and Texas-raised, Aba- 
raoha has been passionate about sneak
ers for as long as he can remember. By 
junior high, he was investigating the 
anatomy of his favorite shoes.

“I started by trying to figure out what 
was making my sneakers feel so good 
and what was making my sneakers 
look the way they look,” Abaraoha ex
plained. “With this first design, I think 
we've got a higher quality, affordable 
athletic casual shoe.”

Part of what makes these sneakers 
feel so good to Abaraoha is not only the 
fit, style and affordability: A portion 
of the sales from each pair benefits 
the Austin Street Homeless Shelter in 
his hometown. In the future, he hopes 
to expand his philanthropic efforts. 
And as someone who has successfully 
launched a business as an undergrad, 
he has advice for other would-be entre
preneurs.

“Sometimes as young people we fail 
to do because we think we are not suf
ficient enough to go forth,” Abaraoha 
observed. “It is possible to do while 
you are a student—and it is worth the 
sleep deprivation. Don't hold back.”

■* After Class by Amanda Garris Ph.D. '04 *

I
n the midst of applying to colleges, 
Erika Axe was pleasantly surprised 
by a checkbox on the Cornell form. 
For ethnicity, mixed race was an option.

“We live in a world where everybody 
wants categories,” said Axe, whose 
mother is Japanese and whose father is 
Caucasian. “And sometimes it's hard to 
be the mixed person. Where do I fit in? 
When I visit Japan, people tell me I'm not 
Japanese enough to be considered Japa
nese, but then growing up in New Jersey, 
I wasn't considered white.”

Now, as co-president of the group 
Mixed at Cornell, Axe is working with 
Katie Dao, Eng. '17, and others to create a 
community for students who identify as 
multiracial, multiethnic or multicultural. 
It's a fast-growing demographic, cur
rently 6.9 percent of the adult U.S. popu
lation. Axe noted that one of the defining 
characteristics of their membership is the 
diversity of their backgrounds and the 
uniqueness of their experiences.

“We have a lot of really interesting 
mixes in the organization. And while it 
can be so cool to have these very unique 
parts of you, the more unique you are 
the harder it is to find people who are 
exactly like you,” Axe said. “We need 
to find a place that we belong and 
show that being biracial can be its own 
category.”

Mixed received Cornell's James A. 
Perkins Prize for Interracial and Inter- 
cultural Peace and Harmony in March. 
The funding will support their main 
events, the biennial Blend Conference 
and, this fall, their second Cornell Hapa 
Book of photo booth portraits and reflec
tions on being mixed.

“The last book was really great, 
because even people who may not have 
time to be part of yet another student 
organization could take time for a 
picture,” Axe said. “It really showed the 
wide range of people around campus 
who are mixed.”
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muddy jungle excursion, data 
analysis training, ferry boat rides 
to an island research site, and 
plant samples stashed in plastic bags for 

sweltering rides to Panama City by bus. 
In other words, just a typical week of 
summer internship for transfer student 
Nicolas Glynos, pictured far right.

Glynos, who transferred to Cornell 
in spring semester 2016—or “winter 
semester” as he quickly learned to call 
it—followed a path from Americorps to 
Glacier National Park before enrolling at 
Flathead Valley Community College in 
Montana. His appetite for research and 
love of plant science led him to Cornell, 
and with one semester under his belt, he 
earned a coveted spot on a Smithsonian 
Research Experience for Undergradu
ates in Panama. There, he studied how 
heavy-metal toxicity affects rain forest 
tree growth and reproduction, including 
biomass, disease symptoms, stress and 
nutrition. His data was solid enough 
to be the basis of a soon-to-be submit
ted publication, and he also garnered 
lessons in endurance, autonomy and 
self-reliance.

“It was really a great learning experi- 
ence—a full-on 24/7 job but also a really 
cool cultural experience,” he said. “In 
the end it was intense. I was commuting 
with my samples from the greenhouse in 
Gamboa to the lab in Panama City, three 
to four hours round trip—and working 
12 hours a day in the lab. I had to figure 
it out and make it happen, and that was a 
great challenge.”



CALS OFFERS NEW MINOR IN 
COMMUNITY FOOD SYSTEMS 
By Krisy Gashler

S
tudents interested in learning about 
the social, political and agricultural 
aspects of food systems can choose a 
new minor, starting this fall, in community 

food systems.
The new multidisciplinary minor 

enables students to take classes that 
explore agricultural, ecological and ethical 
considerations in the ways we grow food.

Scott Peters, professor of development 
sociology, said the minor was developed 
through the Food Dignity project, a five- 
year, $5 million grant from the Agriculture 
and Food Research Initiative and an
Engaged Curriculum Development grant 
from Engaged Cornell.

“Unlike some current offerings at 
Cornell, our central focus is not on 
agronomy, plant science or nutritional 
science. We are looking more at the social, 
cultural and political issues that have 
to do with the work of building a food 
system that is more sustainable and more 
just. One that contributes to issues related 
to equity and democracy,” Peters said.

Rachel Bezner Kerr, Ph.D. '06, associate

DILMUN HILL STUDENT FARM CELEBRATES 20 YEARS
By Krisy Gashler

professor of development sociology, said 
the minor gives students a chance to think 
about food systems holistically and to 
gain direct experience with organizations 
working now to change food systems. 
The minor requires students to complete a 
practicum with a designated community
partner.

The current community partners 
include Groundswell, an Ithaca-based not-
for-profit that offers training for beginning 
farmers; East NY Farms, a Brooklyn-based 
organization focused on food justice 
and sustainable agriculture; the Cornell

Farmworker Program, 
which works to 

improve the 
lives of migrant 
farmworkers 
and their 
families; the 
Soils, Food 
and Healthy 

Communities 
project, which 

addresses issues 
of food security and 

nutrition in Malawi; and 
Cornell Cooperative Extension of 

Tompkins County.

I
t started as a simple idea: Cornell students learning about farming should have 
someplace to actually farm. Thus was born Dilmun Hill.

In the 20 years since students tilled those first three acres, the farm has grown 
and improved, provided opportunities for research and experimentation, and 
enabled lifelong friendships. Today, Dilmun Hill's 12 acres of land are part of the 
Cornell University Agricultural Experiment Station, producing organic vegetables 
for a CSA and on-campus restaurants, and even giant pumpkins for a pumpkin 
regatta on Beebe Lake.

Marguerite Wells '99 was the farm's first summer production manager, in 1996. 
She now works to develop wind farms.

“My favorite memory at Dilmun Hill? I remember treeing a woodchuck that I 
chased out of the barn. Or, after a quiet summer working on the farm, hearing a 
horn blare on a late August day and realizing the students must be back. Eating a 
few precious, tiny kiwi fruits, warm from the sun,” she said.

Benjamin Scott-Killian '08 was a co-manager in 2007. He and his wife now live 
in Washington State, where they raise cattle, pigs and poultry, and are working to 
establish a grade-A creamery.

“Dilmun Hill was the first place where I was able to connect my passion for 
ecology and environmental stewardship with growing food. It was so empowering 
for me, a kid from suburban Long Island, to be able to transmute my activism and 
love for science into the kinetic, social and spiritual activity of farming,” Killian 
said. “Now, as a farmer on my own land, I'm so grateful for that experiential 
education I had at Dilmun Hill.”

Dilmun's current crop of students affirms the value of experiential learning. 
A season as vegetable production co-manager has taught Kirby Peters '17 about 
irrigation, pest control and—most importantly—working cooperatively.

“With vegetable production, everything is so time sensitive. It's a lot of work, 
compromising and constantly making decisions with a group of five people, but 
we've gotten really good at communication,” he said.

Development sociology major and wholesale production manager Noelle LaDue 
'19 was drawn to Dilmun by her interest in rural land management and inequality.

“I want to study displacement of small farmers and how that contributes to 
inequality, so I wanted to get firsthand experience in farming,” she said. “I've done 
a lot of really fast learning at Dilmun.”
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Ph.D. candidate Matias
Stangaferro with a 
cow collar equipped 
with motion sensors to 
diagnose illness.
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I t could be argued that New 
York's dairy industry is 
already at the top of its game. 
Ranked third nationally in 
milk production, the Empire 
State is first in the production 
of yogurt, cream cheese, sour 
cream and cottage cheese. 
Milk production is measured

in the billions of pounds; revenue, in the 
billions of dollars. But change is afoot. 
While quantity still counts, the driving 
aspiration is quality—quality of life for 
the cows, quality of milk as an ingredi
ent, and the quality of the environment 
and downstream ecosystems—expedited 
by emerging technologies and CALS 
expertise.

Research on quality of life for dairy 
cows centers on the concept of cow 
comfort, which now drives barn design 
innovations including the use of sand for 
bedding and enhanced cooling systems. 
But if cows could speak, veterinarians 
would likely get an earful about hooves. 
Periods of hoof discomfort and lameness 
strike many dairy cows at some point in 
their lives. Udders, too, would likely be

a common complaint. Capable of producing more than ten gallons of milk a day, they 
are sensitive organs at risk for inflammation and infection.

Heather Huson '97, professor of animal science, thinks untapped potential to 
improve cow comfort lies in the genome. Her approach—what she calls the “the nerd 
side” of the dairy industry—is to pursue the genetic signatures of hoof and udder 
health. Converted into genetic screens, they can give breeders the power to select 
healthier, more contented cattle. Evaluating cows for breeding is nothing new—the 
first written records of cattle breeding date to a Swiss monastery in 1775—and at cattle 
auction today the sales pitch may include information on a cow's genetic predisposi
tion for traits from milk fat and conception rate to foot angle. Huson's research is lay
ing the groundwork for new genetic screens for hoof and udder health.

Graduate student Cassandra Stambuk is Huson's chief bovine podiatrist. She's 
taken hundreds of ultrasound measurements of cow hooves, also monitoring and 
scoring their gait. The ultrasound gives her a detailed look at the cow's digital cush
ion, the soft padding inside of hooves. A thicker cushion offers more protection from 
lameness.

Huson's team measures udder health just as thoroughly, identifying all the bacte
ria present in milk using DNA sequencing. The hoof and udder data from the cows, 
paired with the cow's own DNA samples, will allow them to scan the genome for 
regions associated with udder inflammation and hoof cushioning. Tagging these sites 
with new genetic markers will create a tool for breeding for quality of life in about 
three to five years, Huson said.

“Genetics is not a one-year turnaround, it's not a nutritional supplement where you 
can see the animal change or grow right away,” she said. “But the dairy industry is 
eager to use our research—they are organized and proactive.”

Next on the list of challenges to cow comfort: heat and humidity. Cows are most 
comfortable, and most productive, at temperatures below 70 degrees. Heat stress in
creases and milk production decreases as the temperature climbs, and climate change



has increased the number of days New 
York cows currently experience heat 
stress to an average of 64 days per year. 
For now, a farmer's best option is up
grading ventilation, misting and spray
ing the herd with water, and providing 
cool, sandy bedding. A cow's best option 
is to pant and sweat.

Kifle Gebremedhin, professor of bio
logical and environmental engineering, 
thinks that cows can be bred to be better 
at sweating. His research group designed 
a portable sweat meter to track tempera
ture and relative humidity in cattle. What 
they saw was intriguing: the animals 
sweat in a cyclic fashion rather than con
stantly; different breeds have different 
sweating rates; coat color has an indirect 
effect; and some sweat glands are present 
but non-functional.

“Knowing the genetics behind this pro
cess, we can try to enhance the frequency 
of the sweat glands to help the animals 
sweat more,” Gebremedhin said. “There 
are also sweat glands that don't sweat. 
Can we entice them and make these 
redundant glands sweat?”

Researchers have strong allies in the 
dairy industry for their work on cow 

"We have an opportunity to identify diseases earlier, to improve 
response to treatment. It gives farmers peace of mind and allows 
them to spend less time doing things that a machine can do. 
Technology is awesome. Automation in general will play a major 
role in the future of dairy farming."
-Julio Giordano

comfort, where affection for the herd is a 
strong motivator for management. Julio 
Giordano, assistant professor of animal 
science, sees it firsthand on his many 
projects with dairy farm collaborators.

“Dairy farmers love their cows,” he 
said. “To 
farmers, the 
happier their 
cows are, the 
better.”

Originally 
from a dairy 
region in 
Argentina, 
Giordano 
said he too 
fell in love
with cows at a young age. Today, he is 
doing his part for cow happiness with an 
assist from technology: using sensors to 
swiftly identify cows in the early stages 
of illness so they can be treated promptly.

In a recent study involving more 
than 1,000 cows at a commercial farm, 
Fitbit-like sensors on their collars and 
ears tracked activity level and rumina
tion time. One of the best indicators of a 
healthy cow is her appetite, so digestion

was monitored using an audio sensor 
that listens in for the steady rumble of a 
cow chewing her cud. The continuous 
tracking allowed for changes in activity 
and rumination to be noted; a cow who 
moved less or stopped eating triggered 

the system's alarm.
The approach was very successful in 

identifying cows with metabolic and 
digestive disorders; 90 percent of sick 
animals were diagnosed by sensor. For 
other common health issues, such as 
inflammation of the udders, the system 
needs more fine-tuning. Going forward, 
Giordano wants to combine additional 
sensors to improve disease prediction 
and prevention.

Then
& Now

The story of U.S dairy farming in the past 70 years has been shaped 
by the science of breeding and feeding. Today, even though more 
milk is produced overall, it requires fewer cows and has a lower 
environmental footprint than in 1944. By the numbers:

1944 Now

Gallons of Milk Produced
per Cow per Year

548
Till

2429
TiTT TTTTT1

Number of Cows 25.6 Million 9.2 Million

Percent Holstein

Total Milk Production

39%
14 Billion Gal.

90%
22 Billion Gal.

From 1944, there has been a 41% reduction in the carbon footprint of the dairy industry
lj

Compared to 
1944, modern milk 

production requires
21%
of the animals

23%
of the feed

35%
of the water

10%
of the land

to produce the 
same 1 billion 
kg of milk

Sources: Capper et al. (2009) The environmental impact of dairy production: 1944 compared with 2007. Journal of Animal Science 87: 2160-2167, www.livinghistoryfarm.org

http://www.livinghistoryfarm.org


“We have an opportunity to identify diseases earlier, to improve response to treat
ment,” Giordano said. “It gives farmers peace of mind and allows them to spend less 
time doing things that a machine can do. Technology is awesome. Automation in 
general will play a major role in the future of dairy farming.”

A technology that has become integral to cow nutrition—conservatively estimated 
to be used in feeding over 40 percent of cows in the United States—is software first 
developed by CALS scientists in the late 1980s. The Cornell Net Carbohydrate and 
Protein System has been in continuous development, and it has been advanced over 
the past two decades to the point where it can predict the specific amount of amino 
acids required by an individual cow.

“That's revolutionary in a lactating cow, because all of a sudden we're removing 
ambiguous terms in diet formulation and feed descriptions,” said professor of animal 
science Michael Van Amburgh, Ph.D. '96. This allows the researcher and the farmer 
to become very precise in feeding cows, who spend most of their waking hours in a 
state of digestion—an estimated five hours a day of eating and another seven to ten 
ruminating.

“In part because of better nutrition, we've gained better herd health, and we con
tinue to grow in milk production per cow in New York state,” said Tom Overton '91, 
professor of animal science and director of PRO-DAIRY, a dairy research and educa
tion extension program run jointly by the New York State Department of Agriculture 
and Markets and CALS. “And one thing that Cornell has always done well is to 
translate the research through extension and outreach, such that it comes to life in the 
real world.”

However, a more nutritious diet doesn't just benefit a cow's health or milk yield.

Removing unnecessary amino acids also 
keeps excess nitrogen out of the environ
ment, improving air and water quality 
as well as decreasing greenhouse gas 
production on dairy farms.

“To reduce the environmental impact 
of the cow is tremendous,” Van Amburgh 
said. “We can't send it to zero because 
all metabolism isn't perfect, but we can 
reduce it by 30 to 50 percent. When it 
comes to the environmental impacts of 
dairy farming, that's really significant.”

Shrinking the environmental hoof print 
of dairies doesn't start with what goes 
into the feed trough, though. Professor of 
nutrient management Quirine Ketterings 
has her eye on the acres that produce 
the feed. In the fall of 2000, Ketterings 
launched the Nutrient Management 
Spear Program to provide guidance for 
managing nutrients on fields of silage 
and forage. A primary goal is developing 
strategies to reduce runoff and leaching 
of nutrients like nitrogen and phospho-



“Embracing technology, knowing your yields, using crop 
sensors and drones—anything that can allow us to collect 
large amounts of data, more quickly conduct on-farm 
research, and then immediately transfer to more efficient 
farming practices—are the future of crop management.” 
-Quirine Ketterings
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PRESSING FOR NEW PRODUCTS
From cheddar to brie and ice cream to butter, milk can be used for a variety of savory and sweet products, 
but can milk do more? Carmen Moraru, associate professor of food science, thinks it can. Moraru's lab 
is exploring new processing methods and their product possibilities, including one that applies huge 
pressures on milk, about 400-600 megapascals, or the levels of pressure experienced at the bottom 
of the ocean. Pressure this strong can modify milk's protein structure. When applied to milk protein 
concentrates, this produces a soft, gel-like consistency similar to yogurt, without the acid tang from 
fermentation by bacteria or the addition of thickeners. Furthermore, the high-pressure processing has the 
ability to kill bacteria, so it could potentially replace pasteurization, which uses heat to make milk safe. 
“High-pressure processing is increasingly used commercially, but not for this purpose, so this research 
may open new avenues,” Moraru said. “I love dairy products, and I consume all kinds of dairy products, 
but I think now we also need to get creative. We see that consumers these days don't really love traditional 
dairy products as they did 20 to 50 years ago. We're trying to think of other ways of incorporating those 
highly nutritional components into people's diets.”



rus from dairy farms into the environ
ment and surrounding watersheds. All 
this while still running a productive, 
profitable farm.

“The goal is to grow crops year-round 
for the environmental benefits, like im
proving the soil and adding or retaining 
nitrogen,” Ketterings said. “We work 
with different rotations to try to improve 
productivity per field, per acre. When 
you have higher yields, you have to im
port less onto the farm, and it helps with 
the whole farm balance, an important 
environmental indicator for us.”

This summer Ketterings pursued 
several projects, such as testing manure 
as a replacement for nitrogen fertilizer 
in corn at planting time, development 
of the next phase of a phosphorus risk 
assessment tool for the Northeast, and 
coming up with guidelines for on-farm 
use of acid whey, a by-product of mak
ing Greek-style yogurt. Like Giordano, 
Ketterings sees a future where new tech
nologies can help on the farm, including 
tractor-mounted crop sensors and un
manned aerial vehicles, more commonly 
known as drones, to predict yield and 
real-time fertilizer needs.

The quadcopter—a commercially 
available agricultural drone that requires 
a licensed pilot at the controls—is 
increasingly being used for precision 
crop management. In currently ongo
ing work, Ketterings and colleagues 

are assessing a crop's nitrogen status 
by measuring the wavelengths of light 
reflected by the leaves and the soil, 
snapping photos up to 300 feet above the 
field with three different cameras.

“Embracing technology, knowing your 
yields, using crop sensors and drones—

"What’s unique about dairy 
cattle? They can take grasses 
and forages that do not provide 
high-quality nutrients for humans 
and convert it into a food, milk, 
that has extremely high-quality 
nutrients for humans.”
-Martin Wiedmann

anything that can allow us to collect 
large amounts of data, more quickly 
conduct on-farm research, and then 
immediately transfer to more efficient 
farming practices—are the future of crop 
management,” Kettering predicts.

And what about the dairy products 
themselves? Martin Wiedmann, Ph.D. 
'97, the Gellert Family Professor in Food 
Safety, thinks we can improve the qual
ity of milk as an ingredient. Fresh raw 
milk is far from a uniform product. The 

bacteria it carries can vary from batch 
to batch and farm to farm. Breed, feed 
and environment can affect the relative 
proportions of fat, carbohydrate, protein 
and vitamins, and make a milk better 
suited to making cheese or powdered 
milk, for example.

“What measurements do you need to 
take in the milk? That's where we come 
in,” Wiedmann said.

Wiedmann and the team at the Food 
Safety Laboratory and Milk Quality 
Improvement Program create tools to 
categorize raw milks for efficient pro
duction of specific dairy products. The 
goal: reduce waste, improve product 
quality and make a more sustainable 
dairy system. They are developing DNA 
fingerprinting tools that can identify 
bacteria in raw milk so that “not only 
can we name it, we can call up the 
genetic fingerprint and warn if it's going 
to cause issues during cheese making,” 
Wiedmann said.

The fingerprinting tools can also help 
them zero in on the source of bacterial 
contamination—whether it's on the farm 
in the bedding or feed, or at the process
ing plant. Already, Wiedmann's lab has 
identified a group of organisms that 
lower the quality of powdered milk and 
traced it back to its source on the farm. 
They continue to develop new finger
printing tools to identify more bacteria 
in pursuit of the long-term objective 
of allowing farmers and processors to 
adjust and optimize their operations for 
the dairy product of interest.

“What I see as the big opportunity for 
the dairy industry is to take a systems 
approach,” Wiedmann said, adding 
that, right now, farmers are optimizing 
production without necessarily knowing 
all the attributes that increase the value 
of raw milk for the processor. “The idea 
is to integrate that system to make it 
overall more efficient, and ultimately 
make it more competitive with other 
food products,” he added.

When asked why they spend their 
time working toward improving dairy, 
CALS researchers voice their belief in 
the product and its future. In part, it's 
because cows are a critical connection 
in our food system that hasn't budged, 
even with a century of changing dairy 
practices and consumer tastes.

“What's unique about dairy cattle?
They can take grasses and forages that 
do not provide high-quality nutrients 
for humans and convert it into a food, 
milk, that has extremely high-quality 
nutrients for humans,” Wiedmann said. 
“I have a strong conviction that dairy 
plays a very important role in global 
food security.” ■



..............................  By Matt Hayes...............................

F
oraging for food in the flowers of crops—and in the 
process pollinating crops from apples to zucchini—bees 
are essential to billions of dollars in annual agricultural 
production worldwide, and $500 million in New York alone. 

Our agricultural success has been due in no small measure to 
an alliance with our partner pollinators. But last year, more than 
50 percent of the honeybees in New York perished, on the heels 
of a decade of decline for managed and wild bees alike.

Disease outbreaks, diet, habitat fragmentation, pesticide 
exposure and even sub-optimal beekeeping practices have all 
been raised as possible contributors, and experiments parsing 
their relative importance and possible interactions are provid
ing exciting clues. CALS research scientist Scott McArt, Ph.D. 
'12, started by asking just what managed honeybees are actually 
eating.

Honeybees typically forage about a mile away from their hive 
in all directions, more rarely up to nine miles. While orchards 
near Lake Ontario often have expansive swaths of apple trees, 
elsewhere in New York, orchards are often rimmed by woody 
areas or nearby fields planted with diverse crops, offer
ing more complex environments for bees.

For a project funded by the New York Farm 
Viability Institute, McArt and his students sys
tematically inventoried individual pollen grains 
carried by bees back to hives placed in 30 New 
York apple orchards. Those bees tasked with 
pollinating apple trees, it turns out, only foraged 
about 10 percent on apples, gathering pollen from 
up to 20 different sources during apple bloom.

"Honeybees are brought to orchards to pollinate 
apples, but the bees don't know that,” McArt said. "Our 
data show that honeybees are pollinating apple, but 
they're also visiting many other plants during the apple 
bloom period.”

McArt and colleagues also quantified pesticides in the 
pollen that honeybees carried back to the hive. While fungi
cides for apple diseases were the most abundant pesticides in 
honeybee-collected pollen and correlated with apple pollen for
aging, the levels of insecticides—which account for the greatest 
pesticide risk to bees—reflected the number of non-apple pollen 
types collected by bees.

"The pesticide results are very interesting. Our results sug
gest that the greatest pesticide risk to bees during apple pollina
tion is coming from non-focal crop sources of pollen. Whether 
these pesticide residues are coming from contaminated wild
flowers in the field margins or other sources in the agricultural 
landscape is clearly a topic we need to investigate further.”

Cornell researchers are also working to figure out the relative 

importance of diseases versus pesticides. A $2.2 million project 
funded by the National Institutes of Health and led by McArt 
will better explore how pathogens spread among the 416 bee 
species in New York. And this summer, as lead of the newly 
established New York Tech Team for Beekeepers, Emma Mullen, 
honeybee extension associate, visited hobby and commercial 
beekeepers for detailed assessments of their practices and the 
environments to which bees are exposed.

By measuring aspects such as pest and virus levels and taking 
wax samples to determine pesticide levels, Mullen will be able to 
compare health and survival rates and give beekeepers specific 
actions they can take to improve bee health—and, by extension, 
the availability of our state's most important food crops.

“By next year, we hope to have identified the vital attributes 
to bee colony health and steps to improve operational success 
for beekeepers of all sizes,” Mullen said. "Ultimately, we'll 
be describing best practices 
for healthy, productive and 
viable colonies.”
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COASTLINES AND CLIMATE CHANGE By Jennifer Savran Kelly
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F
or two weeks this summer, the magnificent brick arch
ways, colorful tile mosaics and stained glass of Barce
lona's Hospital de Sant Pau welcomed associate profes
sor of landscape architecture Maria Goula and students from 

her course Landscape Resiliency. A UNESCO World Heritage 
Site, the art nouveau buildings also house the United Nations 
Human Settlements Program. Goula and her students traveled 
there to learn about a different kind of fragile heritage: that of 
the coastal landscape of the Philippines. Goula is working with 
the City Resilience Profiling Program under an agreement with 
UN-Habitat to research ways to design for resiliency in the 
coastal Philippines.

“We look at resilience in terms of visions for the future,” 
Goula said, “to provide cities with ways to understand and 
confront the long-term, cumulative effects of climate change.” 

Over the past decade, tourism in the Philippines has 
soared, and a large portion of its economy now 
relies on the allure of the islands' coastal cities 
and towns. However, with steep topography 
prone to landslides and with more expo
sure than any large country in the world 
to typhoons, the Philippines is also a 
hotspot for impacts of climate change. 
Sea surges can affect entire cities and 
their infrastructures, leaving reloca
tion as the only safe option.

In close collaboration with the U.N. 
officers in Barcelona, Goula's stu
dents are developing nine projects to 
explore strategies for resiliency along 
the coasts. Combining existing data 
and compiling their own, their visions 
include working with water-retention 
patterns along rivers, improving site condi
tions for relocation settlements, and designing 

residential landscapes and food production sites.
“Instead of creating walls or levees to avoid flood

ing, we can consider creating accessible terraced 
areas, an old worldwide technique to multiply 

arable space, for water retention, biodiver
sity, recreation or even food production,” 

Goula said. “Integrating systems such 
as infrastructure, housing, leisure, 

green space, production, culture, 
governance and so 

on is a key strategy 
for long-term re
siliency.”
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The two-week design workshop, made possible by funding 
from a Global Cornell Internationalizing the Cornell Curricu
lum grant, was an opportunity for students to integrate a land
scape architecture perspective with U.N. expertise in resilience 
research. The time frame was too short for real engagement 
with communities in the Philippines, so the goal was to provide 
students with direct experience collaborating with experts from 
diverse fields who are contributing to city-resiliency protocols 
internationally.

“You learn a lot from observing how students at different 
levels of their academic careers and coming from such a diver
sity of backgrounds combine their expertise to develop design 
solutions together,” noted Nicolas Grefenstette, the teaching 
assistant and a graduate student in landscape architecture and 
urban planning. “Addressing resilience planning requires inter

disciplinary thinking, so we were also very fortunate to 
get to hear from and work with local experts and 

practitioners from a variety of fields, from 
biology to architecture, engineering and 

planning.”
The summer's research indicated a 

strong need for the reestablishment 
of mangrove forests along the coasts. 
Mangroves work like a gigantic 
sponge, absorbing large amounts 
of water and protecting communi
ties from storm surges; in the past 
century, many were eradicated due 
to rapid urbanization. Students' 
visions—taking into account predic

tions about sea level rise—include 
coastal resort developments with new

mangroves in place to buffer sea dynam- 
__________ ics. In other words, a resilient hospital

ity landscape that is also environmentally 
responsible.

“We are not looking at this from a strictly environ
mental perspective,” Goula said. “In the Philippines, the goal 
is to enhance the environment but at the same time introduce 
responsible economic activity.”

So far, the biggest challenge facing Goula's team is the con
troversial nature of the issues they are raising. Experts often 
disagree about both the causes and extent of the problems. 
In addition, helping communities navigate change requires 
more than convincing data.

“We expect cities of the world to trust us, but we have to 
work to gain trust. And building trust takes time,” Goula 
said, noting that landscape architects are well-suited to 

translate the knowledge of scientists and engineers 
into practice. “I believe the 21st century is 

one of cooperation and not competi
tion. We need to learn from each other 
as fast as we can because we need to 
provide society with ideas and
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TECH BRINGS VALUE TO VINEYARDS By Amanda Garris Ph.D. '04

E
ach morning, the same question 
greets Cornell Lake Erie Research 
and Extension Laboratory Director 
Terry Bates from his office white board: 

What are you doing for the grape grow
ers? This summer, the answer has come 
easily. He's systematically taking the 
guesswork out of managing vineyards, 
with help from a fleet of sensors that see 
the vineyard more clearly than the hu
man eye.

We can be tricked by the orderly 
appearance of the trellised rows into 
thinking of the vineyard as pinstripes on 
a plain sheet. It's more like a patchwork 
quilt. Areas of waterlogged soil adjoin the 
well-drained, and weaker vines are in
terspersed with the vigorous. A one-size- 
fits-all management approach—expecting 
each vine to produce the same fruit and 
have the same needs—has consequences. 
On a weak vine, producing too much 
fruit one year can hurt yields the next, 
and optimistic, robust vines produce 
many more grape clusters than they 
can ripen, requiring thinning of grape 
bunches midsummer. This variation is a 
headache for growers who need to decide 
on a management strategy before turning 
on the tractor, but Bates' new approach 
aims to turn this variation into value.

"I don't want to tell a grower what to 
do,” Bates said. "I want to give them the 
information that allows them to grow 
better grapes, more easily.”

That passion is why, in a Lake Erie 
Concord vineyard mid-July, with grapes 
the size of blueberries and cloudless skies 
overhead, Bates experienced a thrill, 
watching a family's tractor-mounted 

computer automatically adjust the rate of 
crop thinning to match the vigor of the 
vines. He deemed it a "historic day for 
New York Concord production.”

The milestone was made possible by 
better data, and more of it. Over the past 
year, sensors dragged over the soil had 
measured its conductivity, reflectance

sensors had mapped the leafy grapevine 
canopy and its gaps, and cameras took 
pictures of the developing grape clusters. 
Fully combined, the data created a geo
referenced map with an accurate picture 
of zones of productivity. The growers 
decided on a treatment for each zone 
and then uploaded it into the tractor 's 
computer.

For fully automated, information-age 
viticulture, Bates envisions that grow
ers on the one million acres of vineyard 
in the United States will run the sen
sors through their plantings, upload the 
data to a website for processing, and 
download maps that classify the differ
ent zones of the vineyard. Then, precise 
and optimum management plans can be 
implemented on the fly by computers 
on the tractor. This summer 's Concord 
vineyard success represents the first com
mercial step toward this goal.

Bates' larger vision is closer to reality 
because of a $6 million, four-year grant 
from the USDA National Institute for 
Food and Agriculture Specialty Crops Re
search Institute. It brings Bates together 
with collaborators from Carnegie Mel- 
lon—the "engineering brilliance” behind 
the work, according to Bates—as well as 
Penn State, Newcastle University in the 
U.K., and U.C. Davis on a nationwide 
project.

So what is Bates doing for the grow
ers? The answer depends on the type of 
grape.

"For the Concord growers it's all 
about maximizing yield and sweetness. 
In the table grape industry, there's a lot 
of concern around crop size and color,” 
Bates noted. "For wine, the interest is 
in precision harvest to separate lots of 
wine based on fruit quality. And the big 
players in wine want to be able to predict 
their crop size accurately in the middle 
of the summer, so they can plan harvest 
logistics—like how many forklifts they 
will need. So everybody is interested 
in a slightly different application of the 
project.”



GREENING’ the MACHINERY
of PLANT LIFE

By Amanda Garris Ph.D. ‘04

I
nside every plant leaf, emerald chloroplasts harness 
water, light and carbon dioxide and create energy, a 
fundamental reaction that both is life and gives life. One of 
its powerhouse enzymes is the target of work to make plants 

radically more productive, per plant, per acre and per planet.
Although the project's concept is straightforward—make 

photosynthesis more efficient by tinkering with a core 
enzyme—its lofty ambition is to improve on evolution. 
Maureen Hanson, the Liberty Hyde Bailey Professor of Plant 
Molecular Biology, formulated the concept as part of a team 
of colleagues during an “Ideas Lab” meeting of 30 experts 
convened in 2010 by the National Science Foundation and the 
United Kingdom's equivalent, the Biotechnology and Biological
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Sciences Research Council (BBSRC).
“We were encouraged to focus on innovative ways to 

improve the system,” Hanson recalled. “A more efficient 
enzyme would have two main advantages: You would 
potentially need less acreage planted to crops, and fertilizer 
needs would go down.”

Here's the logic: RuBisCO stokes a plant's appetite for 
nitrogen. Thought to be the most abundant enzyme on earth, 
RuBisCO is fully half the protein present in leaves, and nitrogen 
is a core ingredient. If the enzyme was more efficient, plants 
would not need so much of it. Less enzyme, less nitrogen 
fertilizer.

“Reducing RuBisCO from 50 percent to 10 percent of the leaf 
protein is predicted to have an impact on a plant's fertilizer 
needs,” Hanson noted.

The first step is borrowing a more productive enzyme that 
evolved in cyanobacteria, also known as blue-green algae. 
Initial successes in the project—including the first plant created 
through genetic engineering to process all of its carbon using 
the cyanobacterial enzyme—led to an infusion of nearly $1 
million in NSF funding a joint NSF/BBSRC Synthetic Biology 
Program in July. In collaboration with Martin Parry of Lancaster 
University and Michael Blatt at the University of Glasgow, they 
are now engineering around the enzyme's main flaw: Although 
it is faster, it's also less selective and will mistakenly interact 

with oxygen instead of carbon dioxide, which derails the 
reaction.

Cyanobacteria solve the problem by cloistering the 
enzyme in a compartment, which creates a safe, carbon- 
rich blanket for the enzyme. Success will require not only 
the genetic engineering of the gene for the enzyme but also 
of the entire system: enzyme, protein shell and accessory 
proteins as well as a transporter to feed the carbon supply 
into it. Postdoctoral researcher Myat Lin handles most of 
the day-to-day work. He is the genetic engineer, pasting 
together the necessary suite of genes; the sharpshooter 
pulling the trigger of the gene gun to insert them into 
the plant; and a horticulturist tending hundreds of tiny 
plantlets.

“We suspect the minimum number of genes we need 
to insert is about ten,” Lin said, with cautious optimism. 
“And it's not just the number of genes—you have to make 
sure they're produced in the correct ratios and at the right 
concentrations.”

Keeping watch over the full-grown experimental plants 
this summer was plant biology major Will Stone '18. He 
was responsible for putting a number on their progress by 

measuring the rate of photosynthesis in the current batch of 
engineered tobacco plants.

“What I like about this project is it's a big problem and a big 
idea,” Stone said. “There's a lot of different facets to wrap your 
mind around.”

While the team is currently engineering the system in tobacco 
plants as a pilot project, the next targets will be soybean and 
poplar, where existing genetic tools will ease the transfer.

“This kind of project is a long shot,” Hanson mused. “But 
that's what they wanted to do with this program—have 
scientists aim high for something that is technically challenging 
but potentially very valuable.”



Text by David Nutt and Amanda Garris Ph.D. '04

When CALS scientists take a close look at the natural world, the 
resulting images are more than tools of research: They can be 

artful, elegant, even surprising. From the story in a shark's 
tooth to the seedy secrets of an invasive weed, 

researchers share a glimpse into biology's 
small-scale spectacles.
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Thousands of tiny scales layered like shingles comprise a painted lady 
butterfly wing in what Robert Reed, associate professor of ecology and 
evolutionary biology, described as a microscopic mosaic. The patterns 

we see today—eyespots, stripes and camouflage—are the result of 
natural selection acting on genetic variation in hundreds of genes 

for pigment and placement. Reed's investigations integrate ecology, 
developmental biology and genomics to discover just how novelty 

arises and diversifies.
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Golden wing bars, shown here on a specimen from the Cornell University 
Museum of Vertebrates, are only one of many plumage traits that have 
long been used to distinguish the golden-winged warbler from the blue
winged warbler. David Toews, a postdoctoral fellow in the Cornell Lab of 
Ornithology's Fuller Evolutionary Biology Program, and colleagues found that 
the genomes of the two species are practically identical—99.97 percent alike— 
with the exception of six regions, suggesting that the differences between some 
birds may prove to be only feather-deep.
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his fossilized flower bloomed in the Paleocene era, about 65 million years ago, 
Patagonia, Argentina, and it is the oldest trace of the buckthorn (Rhamnaceae) 

family in the southern hemisphere. Housed at the Museo Paleontologico Egidio 
Feruglio in Trelew, Argentina, the image is an evolutionary benchmark for 

School of Integrative Plant Science senior research associate Maria A. Gandolfo- 
Nixon and her postdoctoral associate Nathan Jud as they search for clues to the 

diversification and biogeography of this plant family.
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The fur of this Colletes bee, also known as a cellophane bee, is pristine as she 
emerges from her below-ground nest in early spring. Venturing out to gather 
pollen and nectar for a brood of only six to ten offspring, she helps produce 
food for us as well. Bryan Danforth, professor of entomology, has found that 
cellophane bees are among the 120 wild bee species that contribute to apple 
pollination in New York. The surprisingly high biodiversity of wild bees in 
orchards has entomologists—and apple growers—buzzing.

Veit/www.discoverlife.org
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Eyes may be the window to the soul, but for Willy Bemis, professor 
of ecology and evolutionary biology, teeth say a great deal about an 

animal's diet. The tiny steak knife-like serrations of the blue shark are 
suited for eating small fish; the larger serrations of the white shark, for 

marine mammals. The tiger shark tooth (above) has a distinct can opener 
shape as well as secondary serrations composed of an enamel-like 

material tailored for the bony plates of turtle shells.
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These flight-ready seeds from the Cornell Weed Science Teaching Garden may 
look like milkweed, but they come from an insidious invader: pale swallow
wort. Native to southwestern Russia and Ukraine, this plant has crawled, 
climbed, clung and smothered vegetation throughout the Northeast. Part of its 
success, said Antonio DiTommaso, professor in the School of Integrative Plant 
Science, is due to the fact that some seeds can produce up to four plants each, 
making the species a prolific threat to natural areas.
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Using lacey cross sections of root, stem and the stalk that joins leaf 
and stem—the petiole, pictured above—Taryn Bauerle, associate 

professor in the School of Integrative Plant Science, is tracing how 
drought-stricken roots send electrical signals to the leaves to close 
their pores. She and her students not only look; they also listen for 
the “pops” and “pings” that denote hydraulic signals via breaks in 

the plant's water column.
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This high-resolution image of the microscopic structure of grapevine 
powdery mildew was taken by David Gadoury, senior research associate 
in the School of Integrative Plant Science. It's a portrait of a well-adapted 
pathogen: The spaghetti-like hyphae will anchor the spore-filled globe 
securely to the leaf only until autumn. Then, swept by rainwater onto the 
bark, it will be safe from the appetites of earthworms and in prime position 
to infect new leaves in the spring.
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Outstanding Alumni Faculty
Natalie Bazarova, M.S. '05, 
Ph.D. '09 CALS Rising Star Faculty Award 

or Natalie Bazarova, the rise of 
social media presents compelling 
questions about the way people

live, love and share online—and its 
impact on our health and well-being. Her 
work with groups including teenagers 
vulnerable to cyberbullying, older adults 
at risk of social isolation, and distressed 

students links 
behavior, im
pacts and inter
ventions in this 
latest iteration 
of the human 
conversation.

Since joining 
the faculty in 
2010, Bazarova 
has established 
a research pro
gram that has 
attracted more

Gary Dukart '76
Outstanding Alumni Award

F
resh out of medical school, Gary 
Dukart pivoted away from patient 
care by taking a job in the phar
maceutical industry. More than three 

decades later, after playing a major role
in bringing four drugs successfully to 
market and helping steward others 
through clinical testing, he muses he

than $3 million in funding from sources 
including the National Science Founda
tion, the National Institutes of Health 
and the U.S. Department of Agriculture. 
As the lead researcher for the Social
Media Lab, she has 
assembled a team 
to study behaviors 
including self-dis
closure and privacy, 
personal relationships 
and technology, and 
group dynamics. The 
evolving portfolio of
projects includes the bystander's role in 
cyberbullying, social media and family 
communication, and support networks 
and chronic pain.

In the classroom, Bazarova's strength 
in bridging the classical intellectual foun
dations of the field with the latest social
media platforms is evident in her courses 
on Personal Relationships and Technol
ogy, Communicating Self in Social Media, 
and Mediated Interpersonal Communica
tion. In addition, Bazarova has made it a 
priority to translate her research for the 
general public. Her ShareSoMe website 
includes information for families, such as 
FAQs for parenting in the digital age, as 
well as webinars for educators.

Bazarova and her husband Ivan Ba
zarov live in Ithaca with their three sons, 
Samuel, Alexander and Matthew.

likely has had a 
greater impact 
on patients than 
he would have 
had as a practic
ing physician.

Currently a 
private pharma
ceutical con
sultant, Dukart 
was previously 
with American 
Cyanamid/ 
Wyeth/Pfizer

Alan Collmer, Ph.D. '81 
CALS Outstanding Faculty Award Alan Collmer, the Andrew J. and 

Grace B. Nichols Professor of 
Plant Pathology and Plant

Microbe Biology, is a scholar and leader, 
described by his peers as no less than 
legendary but humble, conscientious and 
thoughtful as well.

Over the course of his career, he has 
used the tools of 
molecular genet
ics and genomics 
to answer the

bacteria infect 
plants and cause 
disease. In the 
process, he has 
uncovered a 
complex system 
that bacteria use 
to deliver viru
lence factors into

plants, not only causing disease but also 
stifling the plant's defenses. His analysis 
of this molecular battleground and the 
weapons of attack and self-defense are a 
foundation for new methods for protect
ing plants from dis
ease. One of his major 
activities in recent years 
has been leading the Na
tional Science Founda
tion-sponsored, multi- 
institutional project that 
determined the genome 
sequence of the world
wide pest Pseudomonas
syringae, providing scientists all the pieces 
in the jigsaw puzzle of bacterial attack.

Collmer joined the faculty in 1988 as an 
associate professor and was promoted to 
professor in 1994. He served as the inau
gural director of the School of Integrative 
Plant Science from 2014 to 2016, leading 
the charge to transform plant sciences at 
Cornell into a single dynamic school. A 
fellow of the American Phytopathological 
Society and the American Academy of 
Microbiology, Collmer was awarded the 
2008 CALS Outstanding Accomplish
ments in Basic Research Award and the 
2014 CALS Career Accomplishment 
Award.

He and his wife Candace, Hum. Ec. '72, 
Ph.D. CALS '82, have two children, April 
Collmer and Alex Collmer, Eng. '97.

Pharmaceuticals until 2010, where he
ran clinical trials, navigated regulatory 
affairs and eventually served as senior 
director for medical research/clinical
affairs. Notably, he was a member of the 
Wyeth team that devel
oped the first of a new 
class of cancer-fighting 
drugs, an accomplish
ment that earned 
the team a Heroes of 
Chemistry Award from 
the American Chemical 
Society in 2008.

Driven by his source of inspiration— 
seeing a drug he is working on helping 
patients—Dukart describes himself 
as fortunate to have participated in 
shepherding several drugs through to 
FDA approval. He credits Cornell with 
teaching him the value of perseverance 
and hard work, which proved essential 
in long process of drug development.

Dukart has served on the CALS Advi-
sory Council since 2012 and has estab
lished two funds on campus: the Bonnie 
Smith Dukart '78 Scholarship, honoring 
his late wife, and the Gary Dukart '76 
and Bonnie Smith Dukart '78 Fund for
Environmental Science at Mann Library.

He lives in the greater Philadelphia 
area with his wife, Marlene, and he has a 
son, Brian; granddaughter, Cammie; and 
stepson, Brad.



By Amanda Garris Ph.D. ‘04

Risa Shapiro '99, Ph.D. '05
Young Alumni Achievement Award

F
or Risa Shapiro, being an alumna is 
a two-way street; staying connected 
is not only a way of giving back, 
it is continued education. Shapiro, who 

earned a B.S. degree in biological sciences 
in Ithaca and doctorate from Cornell's 
Weill Graduate School of Medical Sciences 
in New York City, has worked in the 
pharmaceutical industry for more than 
a decade. As the executive director of 
the Strategic Development and Program 
Management group at Novartis Oncology, 
she is committed to ensuring that the most 
promising therapies are made available to 

cancer patients. 
Her love 

for original 
research in 
general—and 
biology in par- 
ticular—was 
solidified by 
three years of 
molecular biol
ogy research as 
an undergrad 
at the Boyce 
Thompson

Institute. After earning a graduate degree 
at Memorial Sloan Kettering Cancer 
Center, she began coordinating oncology 
research projects with Regeneron Pharma
ceuticals. At Novartis, she has run global 
clinical trials and led 
multidisciplinary drug 
development teams. 
In her current role, 
she is responsible for 
managing the oncology 
portfolio. Already, she 
has contributed to the 
development of six treat
ments that are benefiting
cancer patients around the world, and 
she has won numerous awards within the 
company for her teams' successes.

Shapiro has fostered her strong connec
tion to Cornell through 15 years of service 
as an alumni class officer, including as 
president, vice president and class council 
member. She is a regular participant in 
New York and New Jersey alumni events 
and an active member of the President's 
Council of Cornell Women.

Shapiro lives in New Jersey with her 
husband Gadi.

Michael Troy '81
Outstanding Alumni Award

M
ichael Troy's philosophy as an 
alumnus can be summed up in 
two words: Say yes. He's said 
yes to volunteering, yes to returning to 

campus as a lecturer, and yes to serving 
as an alumni-elected trustee.

An agricultural economics major and 
Cornell baseball recruit, Troy went on 
to earn an MBA from the University of 
Chicago and have a 27-year career with 
Goldman Sachs. Working in security 
sales and management for institutional 
clients including universities, banks 
and governments, he retired in 2011 

as a partner 
and manag
ing director of 
the Goldman 
Sachs Group 
for Fixed 
Income, Cur
rency, and 
Commodities. 
His retirement 
was short
lived, how
ever, and he 
soon returned 

to Goldman Sachs part-time as advisory 
director and global head of Alumni 
Relations. He also became a visiting 
lecturer in the Dyson School of Applied 
Economics and Management, commut
ing weekly to Ithaca for 
eight semesters to teach 
a course called A Prac
titioner's Overview of 
Securities Markets and 
Investment Banking. He 
described his role during 
office hours as being part 
consiglieri, part profes
sor, giving students advice on resumes 
and job searches based on his years of 
experience at Goldman Sachs.

Troy is currently a trustee and mem
ber of the President's Circle Committee, 
the Major Gifts Committee, the Class of 
1981 Class Council, the Dyson Under
graduate Advisory Council, and the 
Athletics Advisory Council, and he is a 
former member of the Cornell Univer
sity Council.

He and his wife, Alison Armour Troy, 
live in Greenwich, Conn., and have two 
children, Dylan '16 and Christopher '18.

Elizabeth Westring, Ph.D. '82
Outstanding Alumni Award

n her visits to campus, Elizabeth 
Westring gives students advice 
drawn from more than three de

cades of experience working for General 
Mills. Try lots of things, even if you're 
not convinced it's something you're inter
ested in. If you don't take the safe route, 
you may surprise yourself.

Leaving grad school at Cornell with 
a Ph.D. and an aspiration to do basic 
research, Westring was surprised by the 
compelling “real science and important 
science” in the product development 
laboratories at General Mills. After transi
tions to positions in marketing and qual

ity manage
ment, she was 
named vice 
president for 
quality and 
regulatory 
operations, 
the chief com
pany officer 
for ensuring 
product safety 
and quality.

Westring
credits her career longevity and versatil
ity to Cornell-honed critical thinking 
skills and mentors at General Mills, 
support she has repaid through her work 
with the General Mills diversity mentor
ing program, as a past 
chair of the Institute 
of Food Technologists 
Education Commit
tee and Task Force 
on Mentoring, and 
as a member of the 
Cornell Food Science 
Advisory Council. She 
serves on the Board of
Trustees of the International Life Sciences 
Institute (ILSI), is past president of ILSI 
North America, and currently serves as 
Treasurer of ILSI Global. Westring also is 
active in the dog show fancy as president 
of the local Springer Spaniel Club and 
secretary of the National Springer Health 
Foundation.

Westring's family includes her hus
band, Chris Pike; daughter and son
in-law, Lauren and Joe Sandbulte; son, 
Andrew Pike, and his fiancee, Nicole Fin- 
saas; and three English springer spaniels.

The Outstanding Alumni Awards honor CALS alumni who have achieved success in their professional fields, demonstrated commitment to 
the college, and contributed to the betterment of society through humanitarian and charitable endeavors. Outstanding faculty and staff are 

also recognized for significant contributions in teaching, research, extension or administration. Visit the CALS Alumni Association site 
cals.cornell.edu/get-involved for more information, or to make a nomination.

cals.cornell.edu/get-involved
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09832275 FOR SERVICE TO CORNELL
By Krisy Gashler

M
ary Maxon Grainger '79, MPS '87, and Bradley 
Grainger '79 started serving Cornell as undergradu
ates, and they have never stopped. The CALS grads 
and longtime Ithacans are two of the six 2016 recipients of the 

Frank H.T. Rhodes Exemplary Alumni Service Award, the uni
versity's highest award for service.

The future couple's service as students included Alpha Zeta, 
Sigma Delta Tau, Ag Day, University Senate, college ambas

sadors, alumni boards, and Agriculture Positive Action Council 
(AgPAC), where they participated in meetings where the now- 
famous “We Grow the Ivy” slogan was first developed.

After graduation, Brad pursued a career in commercial mort
gage banking while Mary worked in CALS Admissions, then 
became a full-time parent and full-time volunteer. As alumni, 
their commitment to Cornell has only grown, including service 
on the University Council, CALS Charitable Trust Board, and 
Class of 1979 Reunion committees, among many, many others. 
At the moment, Brad serves on the College Advisory Council, 
and Mary is on the CALS Alumni Association Board.

“We were college ambassadors, and when I had the chance to 
be vice chair of the University Council in charge of the ambas
sador program, that was full circle,” Mary said. “To be able to 

help empower some of Cornell's most loyal 
alumni to feel like they can be ambassadors in 
their communities was inspiring.”

The Graingers' service to Cornell stems from 
gratitude for their world-class educations.

“I was on financial aid; I couldn't have af
forded to come,” Brad said. “But between state 
and federal aid, work study jobs, and college 
and university scholarships, Cornell gave me 
an education.”

Jeff Weiss is the Class of '79 president and 
has worked closely with the Graingers for 
decades.

“Mary and Brad exemplify the very best of 
friendship and civic responsibility. They give 
of themselves without hesitation,” Weiss said. 
“Cornell is a better place due to the Graingers. 
Their multiple volunteer roles in support of 
Cornell bring together many people, resources 
and talents. Any one of these would be admi
rable. The combination is awesome.”

GIFT TO COMM DEPARTMENT FUNDS RESEARCH, CAREER EXPLORATION By Krisy Gashler

I
nspired by long Cornell ties and the 
Communication Department's new 
state-of-the-art space in Mann Library, 
John Fraser '83 and Amy Brown Fraser 

'84 are donating $500,000 to Comm, the 
largest single donation of the depart
ment's fundraising campaign so far.

A Comm graduate herself, Amy Fraser 
said the Communication Department 
renovation in Mann Library is a tremen
dous improvement for students, faculty 
and staff.

“When I was a Comm major, the 
department's classes were spread out all 
over the place—we had classes past West 
Campus. I am thrilled knowing Comm 
majors have an incredible state-of-the-art 
hub and are centralized to learn, study 
and engage with professors as well as 
graduate students. They have an inviting 
home now, a real think-tank environ
ment,” she said.

Department Chair Katherine McCo
mas, Ph.D. '00, said the Frasers' gift will 
support a wide array of research and 
career opportunities for students, includ
ing NYCOMM, the department's annual 
two-day career exploration trip to New 

A

York City; a new Communication Lead
ers Speakers Series; graduate student 
summer fellowships; and undergraduate 
summer research fellowships.

“This gift is an investment 
in the department—the 
faculty, students and 
staff that have made 
our department 
one of the top
ranked communi
cation programs 
in the country,” 
McComas said. 
“This gift is a 
vote of confi
dence in what 
we're doing and 
where we're aiming 
to be—a global leader 
in promoting greater 
understanding of human 
communication in a world that is 
intricately mediated, technologically so
phisticated and scientifically informed.”

“It is both humbling and inspiring to 
be the recipient of such a generous gift,” 
McComas said.

1
1

-Amy Brown Fraser '84

The Frasers' Cornell ties go way back: 
Amy and her sister, Cathlin Brown 
Wolanske '88, both graduated from

Cornell, and their father did his medi
cal residency at Weill Cornell 

Medical Center. John 
is a third-generation 

Cornellian, and this 
fall the couple's son 

Angus enrolled as a 
freshman studying 
engineering.

Amy also serves 
on the Depart
ment of Commu
nication Advi

sory Board and
is a member of the

k
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Committee on Alumni 
Trustee Nominations.

John studied history at 
Cornell and is now managing 

partner of 3i Debt Management. 
“Cornell is near and dear to our 

hearts,” Amy said. “We are proud of 
our deep legacy and of Cornell's strong 
commitment to higher education and 
research.”



Tim Vanini with Rosa and Frank Rhodes

O
n a twilit summer evening in 
1991, President Emeritus Frank 
H.T. Rhodes played the back nine 
holes at the university golf course with 

alumnus Tim Vanini ‘91.
“It was an awesome night for golf,” 

Vanini said. “Hardly anyone else was on 
the course, so it was just Frank Rhodes 
and I walking together and talking. It 
was a memorable evening.” Four days 
later Vanini received a handwritten 
thank-you letter from Rhodes, wishing 
him luck on his future endeavors.

This is only one such story among 
many about Cornell University's beloved 
former president (1977-95), who is cel
ebrating his 90th birthday this October. 
Among his many accomplishments as 
president were new initiatives in Asian 
studies, supercomputing, biotechnology, 
nanofabrication and an increase in fac
ulty and student diversity. Yet his sincere 
personal style made as much of a lasting 
impression on the campus community.

“Frank Rhodes set an example that you 
had to try to emulate,” said David L. Call 
'54, M.S. '58, Ph.D. '60, professor emeri
tus from the College of Agriculture and 
Life Sciences and dean of the college dur
ing Rhodes' full term as president. “In 
addition to being a tremendous public 
speaker, Rhodes is a thoughtful, delibera
tive person, whose approach to building 
relationships influenced the way that I 
worked as a dean.”

These qualities not only contributed 
to Rhodes' effectiveness as a leader, Call 
explained, but also to his unprecedented 
fundraising success. Whether at intimate 
gatherings or speaking to a large crowd, 
Rhodes knows how to make things 
personal.

When professor of horticulture Marvin 
Pritts was new to Cornell's faculty, he 
attended a dinner at which Rhodes deliv
ered the keynote talk.

“As Rhodes addressed an audience full 
of dignitaries from around the country

alumni notes 
and presidents of other Ivy League 
universities,” Pritts said, “a woman 
in the audience started coughing. 
Frank stopped speaking, took his 
glass of water to the woman, then 
returned to the podium and contin
ued his speech. I can no longer re
member the content of that speech, 
but I'll always remember his act of 
compassion.”

In the years following his tenure 
as president, compassion has 
continued to define Rhodes. James 
White '39, Ph.D. '44, professor 
emeritus of food science, befriended 
him decades ago after learning they 
share the same birthday, ten years 
apart. He said that after Rhodes

retired, the alumni association contacted 
him about a man in a nursing home who 
was quite ill. The man's greatest wish 
was to receive a degree from Cornell Uni
versity, which he had never attended.

“So Frank and I went and met this guy 
and had a lovely afternoon,” White said. 
“We didn't give him a degree, but we 
gave him something that said Cornell all 
over it. You could say Frank gave him a 
degree of satisfaction.”

This summer at a reunion event, after 
25 years, Vanini was grateful for an op
portunity to share his golfing memory 
with Rhodes and his wife, Rosa, as well 
as to thank them for their service and 
guidance—and for being such a class act.

After years of working closely with the 
former president, Call would echo those 
sentiments. However, a little known fact 
about Rhodes, he confides, is that he 
actually was not an avid golfer.

“I think he knew it was a way to get 
closer to people, and that's what's impor
tant to him,” Call said. “That's the kind 
of person he is.”

NEW FACULTY FELLOWSHIPS TARGET FISHERIES AND FERMENTATIONS

N
ew positions funded as part of the college's 
Faculty Renewal Initiative will bring additional 
expertise in fisheries and fermentations to CALS. 
The Dwight A. Webster Faculty Fellowship in Fisheries 

and Aquatic Sciences will address the consequences that 
changing environmental conditions have on the ecology 
and management of fisheries. The position, based in the 
Department of Natural Resources, was made possible 
through the generosity of 49 donors, including many 
members of the Bay Pond Club and the Adirondack 
League Club. The fellowship is named for Dwight A. 
Webster, the renowned professor of fishery biology who 
laid the groundwork for what has become the Adirondack 

Fishery Research Program, which has worked in 
partnership with local landowners for 65 years to protect 
natural fisheries in the Adirondacks.

The E.&J. Gallo Faculty Fellowship in Wine 

Microbiology will be used to recruit an assistant 
professor to study one of the most complex tools in 
winemaking: bacteria and yeast. The position, based in 
the Department of Food Science, was funded by a gift 
from California-based E.&J. Gallo Winery, one of the 
world's largest wine producers. The research program 
will focus on novel fermentation technologies as well 
as the biochemistry, molecular biology and molecular 
ecology of microbes during fermentation.



Alumni Q& A: As a public servant,

KATHLEEN MILLER ‘82
Assistant Deputy Chief of Staff (G-3/5/7) with the 
U.S. Army at the Pentagon

T
o stay on track, I regularly ask myself three critical questions.
First, did I make something better today? Public service really is 
about creating better tomorrows, so I personally need to make 

something better each day on the job. Second, am I setting the stage 
for better government in the future? When you consider the kinds of 
challenges that lie ahead for our government—the Army is at its lowest 
manpower level since World War II and new dangers are arising in the 
global context every day—one thing that is crucial is increasing the ap
titude and ability of current and future public servants in participating 
in national service. I personally invest myself in that. Third, am I doing 
my part to ensure the security of the nation and its citizens in the future? 
That's a thread that comes through 
every day, from the small ways, such 
as coaching an employee through a 
particularly difficult project, to the big 
picture of how we can better support 
our soldiers in environments that are 
far from permissive. Public service 
happens in a sphere that is steeped in 
history and culture, and it may not be 
easy for new ideas to get acted upon. 
So you not only need ideas but also 
the persistence to see them through 
and solid logic to back them up.

Public service happens in a 
sphere that is steeped in history 
and culture, and it may not be 
easy for new ideas to get acted 
upon. So you not only need 
ideas but also the persistence 
to see them through and solid 

logic to back them up.

SVANTE MYRICK '09
Mayor of Ithaca

S
ometimes I'm jealous of the clarity in the private sector that comes with having just a financial bottom line. When you're faced 
with a hard choice—go left or go right—all you have to do is ask what would make us more money. In the public sector, the 
question is are you doing the most good for the most people, and

that's not as easy to answer as it may seem. It gets pretty thorny. Every 
day you ask yourself and the people around you if you're doing a good 
job solving the problems that crop up—and any week in the mayor's 
office has its share. When Sen. Cory Booker was mayor of Newark, 
N.J., people would frequently ask him “What's the biggest problem

You will not be smart enough 
for the situation, ever. Just 
about every day I find myself in 
over my head, and I really have 
to trust the people around me.
You need some debate and to 
learn from them as quickly as 

you can and take it from there.

in Newark?” People ask me the same 
thing about Ithaca, and in some cases 
there's a lot of very specific challenges: 
You could say the high taxes or, in 
Newark, the high crime rate or the lack 
of investment in infrastructure. Like 
Booker, I think that the biggest problem 
in the public sphere is cynicism. That 
alone can make it impossible to solve 
all the other problems. If you can give 
people hope, if they believe that if they 
work a little bit harder the problems 
will get solved, the problems will 

get solved. Government is the ability to take one series of collective 
actions after another. I remain fascinated by the fact that when we take 
collective action, we can accomplish what no one person can accomplish 
on their own.



how do you measure success?
ELIZABETH MEER, M.S. '90
Special Assistant for Pollution Prevention and Green Procurement, 
New York State Department of Environmental Conservation

I
work in programs on pollution 
prevention and green purchasing that 
are not regulatory. They are all vol
untary and incentive-based. Success can 

be measured in part by whether a policy 
or program lasts for more than four 
years. Does it outlive the administration 
that created it? Our green procurement 
program was created under one admin
istration, issued under another, and now 
Governor Andrew Cuomo has embraced 
it and made it his own. A successful 
program shows growth, over time, in re
sources and the commitment of the staff. 
Our program enjoys buy-in from ten 
different agencies, and staff have a real 
sense of ownership. That is what will 
make it last. And of course there are also 
more substantive metrics—have we re-

My three-legged stool is 
hard work, humility and 
a sense of humor. Hard 
work, because you need to 
examine every side of an 
issue. Humility, because if 
it's only your idea how good 
can it possibly be? And a 
sense of humor, because 
some days work can seem 
like a study in human frailty, 
but human beings are still a 

funny and lovable lot.

duced waste, toxic chemical exposures and energy use? Protected natural resources and helped build a vibrant, resilient economy? 
We now know that New York state agencies have reduced paper use by 53 percent and recycle 70 percent of their waste, which is 
really great. Every two years or so the state buys between $100 and $200 million worth of green computers, with the lowest levels of 
energy use and toxic chemicals and the highest level of recycled content available on the market. That's huge. Ultimately, my goal 
is very close to the goal of the green economy movement: Figuring out a way for human beings to live happily on earth without 
destroying the resources needed to sustain us and our diverse ecosystem.

BRYAN KOON '93
Director of the Florida Division of Emergency Management

I
n statewide emergency management, we have the responsibility to prepare 
people for what might be the most traumatic event they will experience in 
their lifetime and to help them when it happens. It's not just about sur- 
vival—it's about getting their lives back to normal as soon as possible. What

appeals to me most about my job is the fact that I know what we do makes a 
difference in people's lives. I can't stop a hurricane from coming. I can't stop a 
flood from occurring. But I can help our citizens get 
ready for both natural and man-made disasters in a 
way that will lessen the impact. In Florida, emer
gency management might call to mind primarily 
hurricanes, but we also deal with tornadoes, fires, 
floods and severe storms—and, recently, the Zika 
virus and the Pulse nightclub shooting. Until Sep
tember, we actually hadn't had a hurricane make 
landfall in Florida in 11 years, and during this time 
the state has experienced huge population growth. 
So part of the mandate is to prepare the millions 
and millions of new residents, and on any given 
day there are millions of tourists here who would 
need our assistance. I also focus on mitigating the 
impact of future disasters in the built environment, 
so houses don't flood and wastewater treatment

plants don't fail because we are not building in high hazard areas. Appropriate building codes are 
as integral to emergency management as shelters, clothing, water and medicine are.

Be available, because 
understanding the 
point of view of all our 
stakeholders is key to 
everything we do. My 
cell phone number is 
on my business card, 
and I have handed out 
thousands of them over 
the years. People don't 
necessarily call you, but
they know they can.



Gifts to the CALS Annual Fund 
strengthen CALS' land-grant mission by 
investing in our most precious resource: 
our people. The college's dynamic 
research is shaping a more resilient 
future across New York, the country, 
and the globe - but CALS can't do it 
without your support.

To give, use the enclosed envelope or visit
alumni.cals.cornell.edu/give

“My research explores 
how climate change 
impacts the entire 
global community, 
from agricultural 
yields to human 
health. The CALS 
Annual Fund 
makes my work 
possible”

Toby Ault, assistant 
professor of earth and 
atmospheric sciences

“Financial crises shake 
markets and threaten 
economies. My 
fellowship and the 
CALS Annual 
Fund allow me to 
understand what 
causes these 
crises”

Sumudu Watugala, assistant 
professor of finance and 
the Bernard F. Stanton 
Sesquicentennial Faculty Fellow

“With my graduate 
degree in food science 
I will bring 
world-class 
knowledge to my 
high school 
chemistry classes. 
The CALS Annual 
Fund helps me 
inspire the next 
generation of 
students”
Sheena Hilton, graduate 
student in food science

explore new ways

Conor McCabe ‘18, animal science

alumni.cals.cornell.edu/give


RED ON THE GREENS AT THE RIO OLYMPICS By Tom

W
hen some of the world's best golfers teed off in the 
72-hole Olympic competition, they were navigating 
fairways and greens imagined and designed by a 
pair of Cornellians.

Gil Hanse, MLA '89, bested a field of 29 of the world's top 
golf architects four years ago and won the job of turning an 
abandoned sand mine in the Barra da Tijuca neighborhood of 
Rio de Janeiro into a golf course that could challenge the best 
players in the game, then be used as a municipal course for a 
city and nation just being introduced to the sport. Hanse—an 
award-winning course archi
tect who founded Hanse Golf 
Course Design in Malvern, 
Pa., in 1993—enlisted the help 
of fellow Cornellian and as
sociate professor of horticul
ture Frank Rossi, Ph.D. '91, 
to come up with a grassing 
plan in keeping with his phi
losophy of tailoring the golf 
course to the site, and not the 
other way around.

Earlier this year, Golf Digest 
bestowed upon the Olym
pic course its annual Green 
Star Award for outstanding 
environmental practices. 
The course lies within the 
1,640-acre Marapendi Natural 
Reserve, a protected expanse 
along the coast. That's affir- Hanse working on the seventh green.

alumni notes
Fleischman

mation that Hanse was successful in following the stated goals 
of the Olympic golf organizers. The invitation to course design
ers included broad parameters: “a state-of-the-art champion
ship golf course ... a public facility catering to the emerging Rio 
golf market, with specific focus on youth play ... respecting the 
environmental and sustainable goals of Rio 2016 . designed 
to minimize construction costs and to be efficient in its mainte
nance and golf operations.”

“Hopefully the public perception is positive, and then we're 
pretty confident that, long term, that we've created something 
that will have a lasting positive effect,” Hanse said.

Hanse G
olf C

ourse Design

JAN LOW WINS WORLD FOOD PRIZE By Matt Hayes

O
range is the new hot color 
when it comes to nutrition and 
human health. And thanks to 
agricultural economist Jan Low, M.S. 

'85, Ph.D. '94, and her efforts 
introducing the orange-fleshed 
sweet potato into households 
across Sub-Saharan Africa, it's 
a hue that won't soon go out of 
fashion.

In June, Low was named a 2016 
World Food Prize co-laureate 
for her work on a crop with the 
potential to alleviate hunger and 
promote global food security. 
The prize committee called the 
orange-fleshed sweet potato the 
single most important example 
of biofortification, a process of 
breeding varieties that naturally 
accumulate higher levels of 
vitamins and minerals. 

white-fleshed type of sweet potato for 
another, more nutritionally dense version 
with a huge health upside.

The orange-fleshed sweet potato is

“The group already growing sweet 
potato is the group that really needs the 
vitamin A. We knew it would be a real 
win-win if we could first convince plant 

breeders to invest the resources 
to produce locally adapted, 
orange-fleshed sweet potato 
varieties, and then get people to 
eat it,” Low said.

She designed and implemented 
a series of integrated 
agriculture-nutrition studies 
that demonstrated the health 
impact of vitamin A, and she 
spearheaded community-level 
marketing initiatives to sway 
opinion on how orange sweet 
potatoes could help. Through her 
efforts, the Sweetpotato for Profit 
and Health Initiative, which 
Low leads, convinced almost 
two million households in 10

For the past two decades Low has 
spearheaded an integrated approach 
combining agriculture, nutrition and 
marketing as she and colleagues have 
taken on the daunting challenge of 
changing a continent's taste for a beloved 

very rich in beta-carotene—just one small 
root meets the daily vitamin A needs of 
a young child. Vitamin A deficiency hits 
young children and pregnant women 
hardest, especially those in low-income 
countries.

African countries to plant, purchase and 
consume biofortified sweet potatoes.

“We showed, really for the first time, 
that nutrient-sensitive agriculture 
can make a positive impact on major 
nutritional problems,” Low said.



alumni notes STEPHEN ASHLEY RECOGNIZED FOR ALUMNI SERVICE By Krisy Gashler

S
tephen B. Ashley '62, MBA '64, served on 
Cornell's board of trustees for 16 years 
and as a co-chair of the Far Above capital 
campaign for ten years, and this is his 45th con

secutive year serving on the University Coun
cil. In recognition of his decades of service to 
Cornell, Ashley was chosen as one of this year's 
recipients of the Frank H.T. Rhodes Exemplary 
Alumni Service Award, the university's highest 
award for alumni service.

“Cornell gave me not only a professional 
life, but a personal life, too,” Ashley said. He 
met his wife, Janice, at Cornell, and the couple 
were married in Anabel Taylor Chapel. “There's 
no way that I could give back to Cornell what 
Cornell has enabled me to do. Cornell was really 
the foundation for whatever successes I've had 
in life.”

Serving as a co-chair of the capital campaign 
was an especially meaningful service opportuni
ty, Ashley said. The campaign raised $6.3 billion 
for Cornell and enabled, among other things, 
new faculty endowments, increased financial

aid for students and new construction, 
including Cornell Tech in New York City.

“Those are transforming initiatives for 
the university, and to have played a tiny, 
tiny part in seeing them come to fruition 
is just very rewarding,” Ashley said.

Susan Henry, professor of molecular 
biology and genetics, served as dean of 
CALS from 2000-2010, during part of 
Ashley's time on the board of trustees.

“He is a very astute person, very calm 
and rational, and at the same time, very 
human. He has a wonderful sense of 
humor,” Henry said. “He is a person who 
brings people together—across campus, 
rural stakeholders, government officials 
and business officials at the highest 
levels—in a way that leads to effective 
decision making.”

Ashley is chairman and CEO of The 
Ashley Companies, a Rochester-based 
firm specializing in property manage
ment and real estate investment.

PARENTS GIVE TO CORNELL IN GRATITUDE 
ift giving to a university is generally a rite performed 
by alumni. But the families of Adrian Wong '19 and 
Brooke Banks '18 are so pleased with the educations 

their children are receiving at Cornell, they have given finan
cial gifts to the university, even before their students graduate.

Wong is a sophomore studying food science, and Banks is a 
junior studying communication.

Marita and Jackson Wong, Adrian's parents, said that gift 
giving is a family tradition.

“My son has gained immensely from Cornell, and seeing 
him grow into a responsible, talented young man makes me 
very confident in Cornell's contribution to enhancing the 
future of the 
students study
ing there,” 
Marita Wong 
said. “Giving a 
gift is a small 
way for us to 
say thank you 
and to show 
our support in 
return for the 
work that you 
do.”

Maria Banks, 
Brooke's 
mother, said 
she and her 
husband Rusty 
have been 
working with 
their children 
since they were 
small to instill 
principles of 
hard work,

FOR STUDENTS' EXPERIENCES By Krisy Gashler 

education and gratitude.
“Rusty and I had to work to pay for college. Our children 

are fortunate in that they can enjoy the full college experi
ence, and it is important to us that our kids are mindful of 
how lucky they are and the importance of giving back,” Maria 
said. “It is our hope that we can bridge the gap for someone 
else, if the difference between going to Cornell and going 
somewhere else is an economic factor. It's simply about mak
ing a difference with a small act.”

Adrian and Brooke are already following their parents' 
examples in providing service to the university and their 
communities. This summer, Adrian worked as an ambassador 

for the South 
African Consul
ate of his native 
Hong Kong. 
Brooke is a 
member of Cor
nell Tradition 
and the CALS 
Academic In
tegrity Hearing 
Board.

The Wongs 
run several 
family busi
nesses, includ
ing a bakery 
and confec
tionary brand, 
Lugard. The 
Bankses own 
a real estate 
development 
company on 
the east end of 
Long Island.



ndnote MY CORNELL STORY
Pearl (Hsu) Pugh '93
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D
o you believe that things happen 
in life for a reason? I do. It seems 
that my journey from Cornell to a 
career in the pharmaceutical industry was 

meant to be.
In 1989, I entered Cornell as a freshman 

in the College of Engineering. I was strong 
in math and science and thought that 
engineering would be a good fallback

Since completing the management 
development program in 1995, I have 
continued to work on the commercial 
side, as opposed to the research and 
development (R&D) side, of the 
pharmaceutical industry. I have spent 
the majority of my career marketing 
medicines to treat a variety of illnesses, 
including cancer, diabetes, infectious

affairs physicians to understand any 
scientific gaps in the clinical development 
programs, collaborating with patient 
advocacy groups to provide educational 
resources for patients to learn more about 
their disease, and working with payer and 
government affairs teams to ensure new 
medicines are covered by insurance plans.

My work requires not only an
career to medicine, my primary interest. 
However, after a few semesters in 
engineering, I decided to transfer into the 
College of Agriculture and Life Sciences 
as an applied economics and business
management (a.k.a. “Ag Ec”) major. In the 
two summers that followed, I interned 
at Walt Disney World and an Agway 
petroleum plant, which further confirmed

diseases and rare diseases. I also worked 
for several years on scientific and clinical 
development collaborations between big 
pharma and biotech. Some of my most 
memorable professional experiences have

my interest in business. In my senior 
year, I spent time at the Career Center on 
campus, trying to figure out what jobs to 
pursue. I applied to general management

come from meeting patients with cancer 
or rare diseases for whom innovations 
in medicines and drug development 
provide hope and a chance to extend

understanding of marketing principles 
that I first learned in Professor Gene 
German's classes as an “Ag Ec” major 
but also an ability to comprehend clinical 
and scientific data. Luckily for me, I had

training programs across several

their lives. In my current role, I lead the 
U.S. prostate cancer marketing team at 
Janssen Biotech.

Working in pharmaceuticals is both

a strong science and business foundation 
upon which to build, thanks to my 
experience at Cornell. This turned out to 
be the perfect preparation for a career in

rewarding and challenging. Once my

pharmaceutical marketing. And I get to 
work in the health-care industry to help 
patients—though not as I had originally 
envisioned. It is almost as if this journey

industries, including retail, commercial 
banking, oil and pharmaceuticals.

Upon graduating from Cornell in 
1993, I joined British pharmaceutical 
company SmithKline Beecham as part of 
a management development program. I 
worked in several rotational assignments, 
including human resources in the United 
States, marketing in Taipei, sales in 
London and global market research. It 
was an eye-opening experience, not only 
to work in various functional areas but 
also in countries with different languages, 
cultures and health-care systems. Thanks 
to my job, I visited with extended family 
in Taiwan and, more importantly, I met 
my British husband. Through my early 
career experiences, I quickly became 
a citizen of the world and cultivated a 
lifelong interest in international travel and 
culture. I have traveled to 23 countries 
so far—a privilege that I do not take for 
granted.

R&D colleagues have successfully 
discovered, developed, clinically tested 
and received FDA approval for a new 
drug, my job with the marketing team 
is to ensure that there is access to the 
medicine, that physicians are educated 
about the efficacy and side effects, 
and that patients are provided with 
educational materials about what the 
drugs are approved for and how to 
take the drugs, as well as important 
safety information. A huge amount 
of work goes on behind the scenes 
in pharmaceutical marketing, 
such as understanding patient 
and physician insights through 
market research, developing the 
promotional campaigns and 
materials, forecasting the 
demand for the supply and 
distribution, training and 
motivating the sales force, 
partnering with medical

Pearl (Hsu) Pugh '93 is the Director of Marketing for Prostate Cancer 
at Janssen Biotech, Inc., a member of Johnson & Johnson's Family of 
Companies. In her more than 23 years in the pharmaceutical industry, she 
has held numerous positions across several commercial functions as well 
as worked in different countries. The applied economics and business 
management major grew up in Syracuse, N.Y., and currently resides in 
the greater Philadelphia region with her husband and two children. She is 
a member of the President's Council of Cornell Women.

was meant to be.



Facts in Five
--------------- RUMINATIONS ON DAIRY---------------

When agriculture professor Isaac P. Roberts arrived at Cornell in 1873, the 
campus dairy herd was infected with tuberculosis and had ten cows "that 
had among them only twenty-two milkable teats," according to his 1916 

autobiography. Roberts, who later became the first director of the College of 
Agriculture, was among the first Cornellians to bring rigorous science to dairy 
practices. Soon the Cornell herd was producing twice as much milk per cow as 
the state average, and Roberts waxed poetic: "at last the stars in the 'milky' way 
shone clear above the Cornell hills." CALS research has ensured it continues to

O
 While the trans fats in

partially hydrogenated 
oils are a nutritional 
no-go, some trans fats 

found in milk have health
promoting effects. Seminal 

work by professor emeritus of animal 
science Dale Bauman in 1999 showed 
that the CLAs (conjugated linoleic 
acids) that naturally occur in milk 
can decrease cancer risk and also 
that changes to a cow's diet can

The Cornell Net 
Carbohydrate and Protein 
System, software that 
debuted in the 1980s for 

precisely predicting feed

Many dairy 
processing 
techniques that 
are now standard 

for the industry

increase the level of CLAs in milk.

requirements, is now used to 
feed more than 40 percent of dairy 
cows in the United States—as well 
as many others around the world— 
resulting in cost savings to farmers 
while reducing the environmental 
impact of dairy cows by 30 to 50

were first put to the 
test by Cornell researchers, 
including the use of carbon 
dioxide to preserve cottage 
cheese and enzymes that
produce cheddar cheese with
a sharp flavor while reducing

percent. the production time.

O
Big data in dairy got its 
start in the 1890s when 
professor of animal 
husbandry Henry Wing 

developed a system of 
milk records with breeders' 
associations across the state. The 

system then spread into every state, 
becoming the basis for breeding, 
selection and significant gains in 
milk production. Today's incarnation, 
though more extensive, is still used 
by breeders to determine the best 
matches between heifers and bulls.

Today, more than 95 percent of 
calves are conceived through 
artificial insemination. 
The technique launched 
in the state in the 1930s,

largely because of the work of 
professors of animal husbandry Stanley 
Brownell and Glenn Salisbury, who 
overcame a host of logistical challenges 
and conducted physiology research 
that provided the framework for the 
successful development of cattle artificial 
insemination across the state and 
worldwide.



INCOMING CALS
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STUDENT STATS

'4AALL .
first years i transfersTRANSFERS

admit rate: 13%

Among the incoming 
students are:

54% women

middle 50%: sAT 1260-1460 and ACT 29-33
the youngest licensed falconer in California, a pilot, a volunteer firefighter, a volunteer EMT, a contributor to the 
Huffington Post, a five-time roller derby MVP, a winner of the EPA President's Environmental Youth Award, an 
American Birding Association Young Birder's Blogger, an extra on the set of the Hunger Games, a nationally ranked 
fencer, a nationally ranked competitive ice dancer, a top Canadian squash player, and three Indian classical dancers.

22 Majors
Agricultural Sciences
Get a broad overview of agriculture, as well as more 
intense study and hands-on experience in one of 
five concentrations: animal science, crop production 
and management, sustainable agriculture, applied 
economics and management, and education and 
communication.

Animal Science
Prepare for study in veterinary medicine or careers in 
animal production, biotechnology and conservation in a 
program that has been nationally recognized in animal 
breeding and genetics, nutrition, physiology, growth, 
behavior and management.

Applied Economics & Management 
The Charles H. Dyson School of Applied Economics and 
Management provides management education and the 
opportunity to specialize in accounting, agribusiness 
management, applied economics, entrepreneurship, 
environmental and resource economics, finance, 
food industry management, international trade and 
development, marketing or strategy.

Atmospheric Science
Examine the behavior of weather and climate while 
gaining experience in the analysis, interpretation and 
forecasting of meteorological events.

Biological Engineering
Integrate engineering and biology to solve some of 
the challenges facing our world, such as ensuring an 
adequate and safe food supply, protecting natural 
resources, and developing systems that monitor, replace 
or intervene in the mechanisms of living organisms.

Biological Sciences
Study the fundamentals of biology while concentrating 
on animal physiology, biochemistry, computational 
biology, ecology and evolutionary biology, genetics 
and development, insect biology, marine biology, 
microbiology, molecular and cell biology, neurobiology 
and behavior, nutrition, plant biology, and systematics 
and biotic diversity.

Biology & Society
Examine the social, political and ethical aspects of 
modern biology research and practice.

Biometry & Statistics
Apply statistics, mathematics, computing and other 
methods to solve problems in diverse fields, from the 
life and social sciences to business and finance.

Communication
Study communication processes and put theory to use 
in understanding audiences, shaping messages and 
interacting with individuals and technologies. Focus 
areas include environment, science and health media 
studies, information technologies and social influence.

Development Sociology
Contribute to understanding societal development and 
factors to solve social problems, both local and global, 
in a program that is well known for international, 
domestic, rural, environmental, agricultural and 
population studies.

Entomology
Get an education in biological and environmental 
sciences, with a special emphasis on insects—the most 
diverse group of organisms on earth. The Department of 
Entomology was the first of its kind in the United States 
and remains one of the largest programs in the nation.

Environmental Engineering
Prepare for careers in the technical management of 
natural resources, including work in water, soil and air 
quality, in a program that incorporates engineering and 
the study of the natural environment.

Environmental & Sustainability Sciences 
Gain a comprehensive and integrated view of the 
biological, physical-chemical, ecological and social 
dimensions of environmental and natural resource 
issues. Concentrations include environmental biology 
and applied ecology, environmental policy and 
governance, environmental economics, biogeochemical 
sciences or a student-designed concentration.

Food Science
Explore food systems—from processing and packaging 
to distribution, evaluation and safety—and solve real- 
world problems by combining chemistry, microbiology, 
nutrition and engineering. Focus on food science or 
food operations and management.

Global and Public Health Sciences 
Explore multidisciplinary solutions for population-level 
heath issues, with a focus on disease prevention and 
health promotion, epidemiology and biostatistics, and 
resource-challenged environments.

Information Science
Examine the cultural, economic, historical, legal 
and political contexts in which information systems 
are employed and understand their impact on 
individuals and institutions. Areas of study include 
human-centered systems, social systems and 
information systems.

International Agriculture & Rural 
Development
Learn about the challenges and opportunities that 
exist in less-developed countries, with concentrations 
in economics and development, agricultural food 
systems, and environment and ecosystems. Overseas 
experiences and studies are incorporated into the 
major.

Landscape Architecture
Design outdoor areas including parks, restored 
wetlands, urban plazas, historic sites and botanical 
gardens. Also work in urban development, land-use 
planning, conservation, historic preservation and 
ecological design.

Nutritional Sciences
Understand relationships among human health and 
well-being, food and lifestyle patterns, food quality 
and agricultural systems, and social and institutional 
environments, while drawing on chemistry, biology 
and social sciences. Focus on human nutrition, 
community nutrition, international nutrition and 
molecular nutrition.

Plant Sciences
Study the biology, growth and development of 
plants, as well as the use of plants for food, fiber 
and ornamental purposes. Concentrations include 
evolution, systematics and ecology, plants and human 
health, plant genetics and breeding, plant physiology 
and molecular biology, and sustainable plant 
production and landscape management.

Science of Earth Systems
Build the foundation for the future management of 
our planet by studying the Earth's systems, with a 
focus on understanding and managing the resources 
of the lithosphere, biosphere, hydrosphere and 
atmosphere.

Viticulture & Enology
Prepare to become a leader in the wine industry. 
The program includes coursework in winemaking, 
vineyard development, economics and management.

CALS Admissions Office I 607-255-2036 I cals_admissions@cornell.edu I cals.cornell.edu/admissions

mailto:cals_admissions@cornell.edu
cals.cornell.edu/admissions
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	CORNELL BEGINS ‘A NEW ERA OF BUSINESS EDUCATION' By Susan Kelley

	CALS in Conversation

	CALS OFFERS NEW MINOR IN COMMUNITY FOOD SYSTEMS By Krisy Gashler

	DILMUN HILL STUDENT FARM CELEBRATES 20 YEARS

	1944

	Gallons of Milk Produced

	per Cow per Year


	548

	Till


	2429

	TiTT TTTTT1

	Number of Cows

	25.6 Million

	9.2 Million

	Percent Holstein

	Total Milk Production


	39%

	14 Billion Gal.


	90%

	22 Billion Gal.

	PRESSING FOR NEW PRODUCTS

	COASTLINES AND CLIMATE CHANGE By Jennifer Savran Kelly
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	alumni notes

	Gary Dukart '76

	Risa Shapiro '99, Ph.D. '05

	Michael Troy '81

	Elizabeth Westring, Ph.D. '82


	alumni notes

	FOR SERVICE TO CORNELL

	NEW FACULTY FELLOWSHIPS TARGET FISHERIES AND FERMENTATIONS

	KATHLEEN MILLER ‘82

	SVANTE MYRICK '09

	BRYAN KOON '93

	alumni.cals.cornell.edu/give

	RED ON THE GREENS AT THE RIO OLYMPICS By Tom


	alumni notes

	JAN LOW WINS WORLD FOOD PRIZE By Matt Hayes

	STEPHEN ASHLEY RECOGNIZED FOR ALUMNI SERVICE By Krisy Gashler




	ndnote

	Facts in Five

	'4AALL	.

	middle 50%: sAT 1260-1460 and ACT 29-33

	Visit socialmedia.CALS.cornell.edu for your source of all things social at CALS





