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f the last 100 years

are any indication

the pace of future

change, the world art the end of the next

nnium will be vastly different fron

1 1
INyhing we envision today

Why did ch:

e occur so rapidly in

1€
last century? And what has it brought
Stable governments, freedom, and the
tinancial support to conduct research in the

physical, biological and social sciences

brought a higher quality of life enjoyed by

many throughout the world
Changes in agricultural technologies in
o

Q0 years have resulted in increased

the past
vields and major demographic shifts. Nearly
everyone in the United States lived on a
farm in 1900. Today, very few are involved

duction. E ducational

agricultural pr

levels improved as people were freed
from farm labor. Some researchers

applied their talents to medicine and
i' :l‘l]k 'lk' |]|I\
issues. Other
researchers

worked to

cultural
pracuices an | increase | lm!m'.' 1y

Now, at the beginning of the 21st
century, two percent of the population in the
United States produce the world'’s most
abundant and reasonably priced supply of
food, and life expectancy in America is 30
vears longer than in 1900

Too tew understand these success stories
m‘f l}u supp« nring I\'l\ ]‘].I\c.i ‘\ l‘”l ]x\

investment in research, education, and

technology

Along with our peers at the College of
Agriculture and Life Sciences at Cornell
University, we at the Geneva Experiment
Station take great pride in our contribu-
tions 1n helping the world achieve a
standard of living unimaginable 100 years
wo. Nor have we reached the end of what

idvancements are possible in agriculture

LARTN

:’ul‘!m health

Further investment in public ar

private sector research—often in coopera
tion with state and federal governments
will continue to benefit society
In next century, Citizens { the
world will benefit enormously from the
revolutior it ccurring in agriculture
ind the life sciences, and the close integra
tion of b chemistry, physics, and
A0ICs. | Is will be more nutritious;
plants will deliver health-benefiting
ibstances like nutraceuticals and vaccines;
ind plants, animals and microorganisms
W et as | gical factories to produce
complex molecules needed for industrial

ind

processes

me 1\\ nes
Agricultural
production
practices will
become increas
ingly compat-
ible with a
sustainable
environment
aind lead to
Innovative
methods of pest
11\»1 \{k\\‘i\\

management

We cannor

advances any more than our predecessors

€gin to predict specific

could anucipate the progress that has led to
our standard of living today. But, experi
cnce \,'HI\(\{ since l]n Geneva f‘_\p('llln«'nl
Station opened its doors in 1882 tells us we
cannot rest on achievements of the past
Concerns about the globalization of
agriculture, climare change, biotechnology,
sustainable food systems, and other chal
lenges mean we cannot take agriculture and
the food supply for granted. Implementa-
tion of wise public policies and further
investment in research and education will

result in an even better future for us all.

£ KD~

James E. Hunter, Director

New York State

Agricultural Experiment Station
Geneva, NY
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To

sta
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tion programs. We

the Cornell Research Foundation for
commercial development.

NEW HIRES - 2000

Dr. William Turechek
advance a sustainable pl‘nu

agriculture and food system through

te-of-the-art research and extension Martin Schlabach !

sgrams that address local and

worldwide needs

Dr. Peter Cousins

NEVA supports New York's agricultural and food

industries with research, extension and educa

AWARD WINNERS - 2000

Use the best-suited scientific tools and sys De Acres

rems to solve both fundamental and APy lied f } |

Terry

sciennific questions pertaining to plant

culture and food science; Dr. M. Anandha ‘Andy” Rao, |
Improve competitiveness and profitability \ \
growers and processors of fruit and vegetable

crops, turf, and other expanding horticulural

industries IN PASSING - 2000
Develop biologically and environmentally Dr. Nelson J. Shaulis
sound practices to produce, protect, and pr ’ I's pree ‘

cess horticultural crops and commodities;
Develop and implement rechnologies t

ensure the wholesomeness of foods

o Serve the diverse clientele of the state and SPECIAL GIFTS AND ENDOWMENTS - 2000
support emerging opportunities to enhance T L
and expand plant-based agriculture and food S
systems; t rment St |
o Help create, attract, and retain agricultural, I 1 t
food, and biotechnology enterprises within o ; ¥
New York ctod 1
he 0 t
hose 1 !
VITAL STATISTICS ntancy a

nent of the

¢ Established in 1880 Lee died in Septem!

¢ Four academic units; five support units

at the age of 95, |

purchase scientific §

L 1
ks and iy
\

¢ Qutlying labs in Fredonia and Highland

f scientif I

* 303 employees (186 on state funds): £ che slott Oatik/mme 43 De Le

50 professors and program leaders it wall benefit researches .
2 s donn i & e t} :
35 other Ph.D.-level scientists » ws honor, the it e
,0 Frank A Lee Library
® 28 graduate students
® 28 visiting scientists in residence

® 900-acre campus, including:

FOR MORE INFORMATION

850 acres of farm land for research

1 acre of greenhouse space
623,000 square feet of buildings
Annual budget of $21.1M

($11.3M funded through SUNY)

James E. Hunter, Director
New York State Agricultural Experiment Station
315-787-2211 jch3&comell.edu

Susan A. Henry, Dean
ollege of Agriculture and Lite Sciences
41 sah42@comell edu

YR

“AGRICULTURAL PROGRESS
THROUGH RESEARCH"
bttp:/fwww.nysaes.comell.edu

Comell €

ARTNERSHIPS WITH INDUSTRY 5

607-255

GENEVA technology can be licensed from

Patent Activity: Jan. 1 - Dec. 31, ’00
1 Foreign patent filed
2 Foreign patents issued
9 US patents filed
8 US patents issued



ACCOMPLISHMENTS WITH IMPACT: 2000 \ARIA¥

GROWING CROPS
COMPETITIVELY

Beetle Mania: ldentified the sex

attractants that

rol maung

behavior in tour species of scaral
beetles that feed on cranberry

roots. Larvae of the Oriental
beetle, the cranberry white grut
the cranberry root grub, and

Hoplia

juma weaken cranberry

root systems, thereby reducing

vield and vine density, and
predisposing cranberry bogs to
invasion by weeds. Turf beetle

ists and chemists at

\"4\]
Geneva collaborated with
entomologists at the Massachu
setts Cranberry Experiment
Station and Ocean Spray
Cranberries, Inc , 1o identify the
sex attractants and explore
management options utilizing
them. In Massachusetts, cranber
ries are a $200 mullion industry
In New York, cranberries are
fledghing industry with significant

potential

Protecting Grapes: Determined
reasonable economuc threshold,

established an eftective samy ling

method, and ev wed control

methods for a new grape pest
Lygocorus mconspicuons feeds on
the clusters and florets of
grapevines, and significantly
reduces grape yvield The rescarch
conducted at Gi» ind the

Vineyard Research Laboratory

in Fredonta will help prevent pesticides intr

lamage to New Y :i\‘\l,‘u> environment in vineyards and
rape mndustry, which produces rchards

175,000 tons of grapes value

$40 million each ye Controlling Pests Organically

ested muloy le methods for

DEVELOPING AND anic production and control
SELECTING NEW CROP  ©f pests and diseases of several
VARIETIES rops. Methods included: a

romone to disrupt

spravable §

Evaluating Apples. Helped mating of grape berry moths
evaluate new apy tivars the use of tyderd mires to
part o fr-stat perative ntrol grape powdery mildew
project NE-183. Researc the tungus Beawvana hassiana te

1es hree Canadiar ntrol caterpillars on cabbage;
pr es work to ider vhicl lime sulphur and fish o1l to thin
cultivars are least susceptible t pples; and organic, biological,
mnjur \ fung 1 cultural, and chemical i
bactenal discases. They a
compare the cost of production

and profitability. The

information helps gr

select more sustainal

Horucultseral scienust Susan Broun

;v..im(hl systems. Cornell

program and helps mar Neu

test plots in New York : Nt
York 183 test plots

one in
Il
thaca, one in Geneva, and one

in the Hudson Valley
proaches to manage tarnished

plant bugs in strawberries

GROWING HEALTHY
CROPS AND
SUSTAINING
THE ENVIRONMENT

Entomologists are also working
directly with an organic apple

grower to test organically

approved insecticides and other

nnovative ways to protect
Reducing Pesticides in the Innovative I
. { e ( y conven-
Environment: Increased pesticide  #PF les without using conve
tional insecticides
application efficiency by as much

s 50 percent by improving the

Fighting Plum Pox: Spear
design of deflector plates on headed the New York compo
airblast sprayers. Biologists and

nent of a multi-state task force

mcultu < lyzed .
agricultural engineers analyzed 1o conduct a nationwide survey

for Plum Pox. This highly

28]
feared viral disease affects 10C

ray deposition and its effects on

pest control. Inefficient spray

technologies result in over-use of million stone fruit trees in

pesticides and reduced pest Furope and has nearly deci

trol. In tion g .
control. In addhtion to saving mated some parts of the

money, more efficient sprayers European Union's stone fruit

reduce the levels of industry. In the US, the disease

Tk

urblast ‘:"
reduces pesticide us
and mcreases efficacy

m vmevards and

nchard

Crops: Developed and evaluated

Unc

Bio
Oteg |1nn[uv,:\

s hirst di or renn
| )9OV The New
k tear wd In
| ' | sampling tech
ok T g
[ 4.5¢
har ind 1,500 founda

esented a broad ¢
f the state’s commercial
ch, apricot and plum crops
¢ ELISA test for the virus was
I nducted at G No
ign of the virus was found
New York, but educarional

grams were conducted amon
YOrK fruit growers to teact

s needed t

0 prevent

h intected nursery

APPLYING
BIOTECHNOLOGY

Avoiding Resistance to Bt

el system for managing Br
tops to reduce the likelthood of
ts developing resistance to
he research provided the
pincal evidence demon
the t | for and
f non-Bt plants
it a transgenic Bt
cillus thurmgiensis
wrerwm that
1 chemical lethal to
erpillar pests of
ps. In 2000, farmers in
planted more than 21
1 cres of transgenic Be
[ plants can greatly
use of broad-spectrum
it the development
SIstance must I‘(

I the tec ‘n\‘.lm'_\ 1s to

erstanding the Impact of
A volunteer at

nducted an extensive
193 Hawaiian papaya
IS 10 assess niu;‘r..mnr
Papayas by farmers in
major Papaya Lgrowing
1t 2,000 acres. The

ided informarion on
r hivelihoods were

Y the papaya ningspot
RSV)

and the s\ll’\\ quent
N of transgenic PRSV-

Papaya. Thas research is

Haw " /!
X n Judian (right
/ lobe
7 2
hetr fa
ne human actenial pathogens i
m manure and toods, Results
cal indicate that the hol time of
lives. Hawair's fresh papava 60 days suggested by the EPA
production milhon not adequate to achteve the
wnds lhon required 100,000-fold reduct

pounds ir \ in either of these pathogens
Transgenic | pava
ASSURING HIGH
Hawaii was commercialized in QL'AIJTY FOODS

1998, allowin

1 R
Cornell and the University of

£ farmerst '«2‘;‘7‘:
the transgenic virus-resistant Improving Red Wine in the

n land previousl Northeast: Hosted the New York
Wine Industry Workshoy

wtended by grape growers and

variery
mtected with the disease. In
1999, papaya pr

luction

increased for the first tu

1€ SIng wine producers from across the
1992 Northeast. In 2000, Comell
researchers and extens

educators focused

ENSURING A SAFER
FOOD SuppLy

Finger Lakes, particularly
Pinot Noir. The workshoy

Making a Safer Cider: Tested vered wine tasting, productios
|

wdditives to eliminate E- coli from nethods, business advice and

: : virnwe
apple cider. E. coli O157:H7 s presentations of new research

nto wine color, taste, discases

the pathogenic form of the

ind vineyard location specitic
New York

bacterium Eschenchia cok and can

cause sickness or, in extreme

cases, death. Research showed

Increasing the Quality of
Processed Fruit: Studied several
nethods for improving the shelf

f differer

that a 100,000-fold reduction in

E. coli O157:H7 in cider s

feasible with the addition of

sulphur dioxide and dimethyl lite of fruit. A series t

dicarbonate organic acids, ascorbic acud

derivatives, cysteine

derivatives, and

phenolic acids were

evaluared for thet
ability to prevent
browning in fresh
packaged ipples. A

combinanon of asco
acid and heat-shock
treatment inpr yed the
color and firmness of
fresh-cut af ple stices
Food scienast Randy Worobx and shelf-hife. Pre-canning
exanmunes "ULY!)"H’!"‘\'H.U I'Lll(\ Jov ' rOCEesSes I mamaun hrmi 1’“ 1
fluorescent protems and pathagenic canned plums were also evalu
bactena associated with food safery sted. Low temperature pasteunsd
Following Fluorescent Proteins tion proxuced d:\l Il e d’»\ e
Genetically engineered produc plums. Osmotic dehy ‘n e
tion of a green fluorescent studied to unpr '\\ lr‘m' ‘ ‘
protein in pathogenic strains of dehydrated swe k}. A.;t ‘\ “
E. coliand S. eyphimuraen for use [mmersing the cherric L

{ sugar solut

: 0 Taed
in studying the survival of these concentra



No Hazing Allowed: Character

1zed [ Spons for

FOSTERING
ECONOMIC
DEVELOPMENT

Cultivating New York Cider
F1oste L4 \ [")l ISt 1';

Approved Processing Options

tor Sate Apple Cider Produc

t 1 5-on d nstrations
1 per daniranon pracuces
i ¢ Of Cider production
I the i.lhn'xr;x essing
prions currently available t

Clder marketers to ensure 1 saler

N vhi f\-.1||(5[ imr

VET /L 1"'))«1\.':\’ v”u-i

Dout v processes like the
treatn t cider wich UV

" !n?('\i\".\l« pe | at
G n cooperation with an
C neer private sector
| iwch s the same resules as
I irzation without attecting

Founding a Northeast Center
tor Food l:n(rcprcncurshlp
(NECFE): Funding was provides
by the USDA Fund f r Rural
America to establish a $3.8M
center that augments the
activities of the NYS Food
Venture Center at G NEVA

Hl\i

the Ce nter tor Food dcience at

';ll { niversity of Vermont in

NECFE's mission is
I f

H,; I'e ‘h Nsive

ISsIstance beginning and

established fox |.,--H~[n!|\wl»

l:.\i]": mote sustamnable

cconomic development of rura
N 1

communities. NECFE offers

Issistance mn bu ss and

product/ process development
product safety, process/product
technology transfer and product

commercialization

DEVELOPING VALUE-
ADDED PRODUCTS
AND PROCESSES

Ribbon Cutting at the New
V&B Lab: Opened Cornell
University's Vinification and
Brewing Technology Labora

tory the 11!(’\( N university
industry partnerships on the part
of Gexn The 2,000 sq. ft
tacility 1s specially designed for
wine m 1Lm_' |l|\{ i‘l('\\m;’ studies
Previously, the 10,000 sq. ft. Fruit
nrhf ‘\YL_‘H IH\ l'!"\ essing I\rn"
Plant at Ge was used for
termentation studies. The
Cornell Enology Program
outgrew the Pilot Plant because
of increased demand for apphed
research and education. In the
last 25 years, over 150 farm
wineries || Ve I cen ost |l |1~’1\ 1 n
New York. In 2000, they
attracted over 2.7 million visitors
The V&B Lab will enable
(GENEVA to properly serve this

rapidly growing industry

The establishment
of the Cornell
Vmification and
Brewing
Technology Lab

at GENEVA

was the result of
upport from the
Statiom, Cornell,
statewide wine and
beer imndustries
state [ gislators
md Covernom
Pataki. Repre
sented at the
faciliry’s yibbon
cutnng on

\'1 :‘." \'|~

were: (lr) Station

WYY
LA,

Director James

REACHING OUT
TO EDUCATE

GMOs on Tour: Fight rwo.l

\ our
fl cu

in July

leaders and staffers fron

10NS werg ]»\“ it Ul

with lox | comn nity

1 1€

[1ve m“‘;f:l;lm'!u\\ n All

n
to increase their understar ling of
|; technolog ”l.i genet "
modified organisms (GMOs
Afr '!i\"‘x

Datho e ! AINCA »
cal commw s and
\ A
staffers abou \

"!L}\ Il-{ severely 7‘»1»54‘_’« d Dy
bacterial disease called fire blight

’)1\' groups le II".(\i how 2T

cally engineered crops could solve

|

!

L ng-standing agncultura
problems like fire blight that have
defied all conventional solutions
X L;L" Iiu:y' HKL

issues involved in the current

Posters and a b

debate were produced and

.il\"”‘u(z ]

Huavter, Ann Martin of the Seneca Lake Wine Trail, Senator Mike N ’
Kathy Russell of AFTEK Filters. and Dean Dary!



Fruit Field Day
Hoste i "!u
Cornell Fruit
Field Day and
ipment show
rust. More

than 425 fruit

growen u!n\ul
tants, and industry
personnel toured field plots at

GENEVA to learn about the

latest research and extension in
frutt production. The focus was
n key commodities in New
York's $300 mullion fruit

4[‘}"\
"L"h\ ~I'.x'»\w1\lll\'~.[‘\’.l\ll\\

industry es, grapes, rasp
pears, cherries and nectarines
The event also included
demonstrations of tarm
equipment, including pesticide
sprayers that maximize spray
eftectiveness while reducing

overall volume and waste

Helping High School Students

Conduct Scientific Research

Mentored research by Emily

Postner, a sophomore from
Suftern High School. Starting
n 1998, an entomologist at

U

helped Posner with a

three-year apy lied research

ect on pheromone

m st

}

gists, plant pathol

scienusts, and horticuleurises like

Cowrtney Weber (center) ¢ xplam then
Work with fruit to growers and visitor

turing Comell's Friat Field Day

trap placement for the European
cornborer moth. Posner’s paper
earned her a semi-finalist position
and $1,000 in Inrel’s Science
Talent Search in 2000. She was
also selected as a finalist to
present her research at the NYS
Science & Humanities Sympo
sium. Posner is now a Cornell
student, class of ‘04

Turfgrass ‘Bible”: Wrote the
second edition of Twrferass Insects
of the United States and Canada
The first edition, written by a
OGENEVA entomologist and
released in 1987, is the “bible” o

the rurfgrass industry and the
manual of choice among golf
courses from Pebble Beach to
Silver Creek. Original author
Haruo Tashiro,
along with his
SUCCESsor at
GeNEvA, Michael
Villani, and their
counterpart at the
University of
Massachusetts,

Charles Lynn and high school student Emuly Posner

eromone trap o monitor com borer infestaton

Patricia Vittum, updated informa
tion on integrated pest manage
ment, principles of biological
control, sampling techniques,
setting thresholds, the ecology
ind biology of turfgrass pests, and

chemical control strategies

Expanding the History of
Agriculture: Published The First
100 Years of the New York State
Agricultural Experiment Station at
Geneva, NY The

310-page book represents a

1882-1982

substantial contribution to the
history of Comell and the history
of agriculture in New York. It is
more than the story of seed, hoe
and plow. The book details how
researchers at GENEVA have
worked since 1882 for growers
and food processors to develop
new varieties and methods of
growing crops; address cultiva-
tion, disease and pest problems;
and solve food processing and

satety problems

The First 100 Years
of the
New York State
Agricultural

Experiment Station
at Geneva, NY

- 1552 1982 =

Entomologises P.J

Chapman and

E.H. Glass completed a history hook

he firse 100 years of the Agricul

teral Experoment Station

$2.9

S1Le

@ Research

L Extension (Public Service)

B Facility Op

Expenditures for FY99,00 (Millions)

SO.5 $2.0

$13.8

Revenues for FY99, 00 (Millions)
$1.2

$1.1
ton/ B State Appropriations

8 Instruction, Departraent Research - it e

8 Federal Grants & Contraces
i B i B State Contracts
B Academic Support/Library/Scholarships . v
& lostitutional Support Services M Private Gifts & Contracts
&M % 0 Investment Income Other

Total Revenues = $20.5M

Total Expenditures = $21.1M



= DISCOVERING FUNDAMENTAL
KNOWLEDGE FOR FUTURE
= APPLICAT

Studying Moths to Better
S A ’ S
Understand the Human Olfactory i Ageb the USDA-ARS Plant (

ar S lKesources
. = 2 R | 5. oie 2 S
System: Succeeded at the first-ever T— — Unit at Gt It was funded by the Plant
species surgical transplant of imaginal disks of twe Exploration Fund of the United States Department of
species, the tobacco budworm and the com Apriculture'’s Agricultural Research Service. Plant
rworm. The imaginal disk develops into the rennac breeders collect wild germplasm in order to maintain
. ) A 1.1 1
1dult { sstul transplant, scientists genetic diversity that has ¢ ¢d through natural
¢ the de intenna and meruli selection over thousands of years. When a new problem
n in the brain used for processing oltactory signals ich as a disease or insect atracks commercial apple
from the antennac ind test the adult moth to better varieties, scientists search germplasm collections for ger
stand how ¢ 1N processes ti s¢ Of sm to use in breed I « st ireties

Nanobiotechnology
R(‘\\'.H’Lh: Dev ‘ ped

inofabricated surtaces anc

Expanding the Apple Gene Pool: Continued to obtam a : ] £

se collection of Malus apples f I levices to study how
tists collected over 30,000 wild apple seeds \ PALROEENIC Iungt WLeract
ile trek through Turkey. Six previous trips int vith cells of their h \II Ot
the centers of origin for apple were undertaken in the pardcuiay interest are how
2905, including ones to Central Asia, China, and the 1) fungal spores adhere « Scient tud .
R Cau S 1 intains near the Black Sea. The the “" stratum and are ( e ( l1¢ trichun
Turkey involved collaborators at the Station and signaled to germinate graminicola to be
2) funga wth 1s guided ande | how
by topography, and es ca y
3) fungal infection 1" develop or
structures arg ~1_‘::11«A!! wrfaces and tead
form. Methodologies t« disease. On
replicate silicon-based sul hown above) 1S 1o us
micron scale features into nICTo-fabncat
polymeric matenals (e.g ’ Y
polystyrene) have also been e Su ’ g
developed. Researchers at ; ’ i ‘
&} ¢ principi : i 5
investigator the 3 .
| X \ {
Nanobiotect y Center y -
iministered by ( ell ; )
te stu } i I University. Funding fron
dewrist Phal Forsl { nt), who is statoned the National Science Foundation for the Center is more
I pples in Tharl than $2C million over a five-year period

NEW YORK STATE

AGRICULTURAL EXPERIMENT STATION
630 West North Street

Geneva, NY 14456-0462

CORNELL UNIVERSITY 1S AN EQUAL OPPORTUNITY,
AFFIRMATIVE ACTION EDUCATOR AND EMPLOYER

Prode

nunications Services, NYSAES, Geneva, NY




