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Goal 1
An agricultural system that ishighly competitive in the global economy.



Through research and education, empower the agricultural system with knowledge that will improve
the competitiveness in domestic production, processing, and marketing.

Overview: Expendituresof Hatch and Multistate Hatch fundsin Goal 1 related projects amounted to $3,773,826
in 1999 and decreased to $3,616,643 in 2000, areduction of about 4 percent. Thisoccurred while overall
expendituresin Goal 1 increased amost 5 percent from $26,666,790 to $27,902,122 during the same period.
Several factorswereresponsiblefor these changes. Primary among these, wasincreased State of Pennsylvania
appropriationsthat targeted agricultural profitability. Thelarge differencesreported relativeto the original five-
year Plan of Work in Goal 1 FTEsreflect increased numbers of SY sthat were post-doctoral scholarsor research
associates, though there were aconsiderable number of SY sgenerated by nine-month faculty augmenting up to
three months of additional research timefrom external research grants. Of the 23 faculty hired during FY 2000,
11 were hired with asignificant part of their proposed research activitiestargeted to Goal 1themes. Generally,
graduate students are assigned to goalsin proportion to the faculty assignments. Therefore, we can expect
approximately 60 percent (~250 graduate students) of our graduate studentsto have significant activitiesin Goal
1 themes.

Stakeholder listening played apart in the new faculty positionsthat werefilled during the 2000 budget year.
Two new faculty will support the large and rapidly expanding green industry; onein turfgrass science and the
other in ornamental horticulture. Pennsylvania s corn production findsitsway almost entirely into dairy
production. Thus, adecision was madeto hireacorn geneticist to devel op value-added corn based on unique
attributes, such asneutraceutical or pharmacological traits, that would support dairy. Dairy represents more than
40 percent of Pennsylvania sfarm gate agricultural receipts. Additional positionswere added in animal
genomics, nutrition, and endocrinol ogy/devel opmental biology. Inresponseto thelarge and growing equine
industry, we hired an equine veterinary/nutrition scientist. A position for aninsect biological control
specialist/insect pathologist will address alternativesto pesticides and insect vectored diseases of man and
animals. Sustainable agricultural practiceswill be addressed by a soil management and applied soil physics
position.

Achievementsrelated to thisgoal are as broad ranging as the planned activities described in the 188 projectsthat
support thegoal. Someillustrationsof the leveraged dollars and accomplishments and impacts can be
ascertained by reading our report on thethreeillustrative planned programsthat follow. Generally, interviews of
key scientistsin the planned programs showed that results and accomplishments were impressive and far-
reaching, impacting the intended stakehol ders and being adopted more readily than ever before. Early adoption
isfacilitated by the frequent utilization of electronic and web-based delivery systemsand issupported by printed
media. Dissemination of information was carried out by faculty with split (research/extension) appointmentsand
also by our county-based educators. A detailed presentation of Goal 1 outputs can befound inthe Penn State
CooperativeExtension’s Annual Report of Accomplishmentsand Results and is cited here by reference. Further
accomplishmentsand outputs, including publications, can befound in the CRI Sreporting system by searching
Pennsylvaniaprojectsat http://cris.csrees.usda.gov/menu.html.

Many multistate projects have performed at an exceptional level. The Mid-Atlantic Apiculture Research and
Extension Consortium (MAAREC) isdevel oping integrated honey bee management techniquesfor honey
quality, beeproductivity, and colony sustainability by dealing with devastating mite infestations, bee viruses, and
other diseases and insects. Thisgroup meetstwice ayear to develop grant submissions, plan research, and
coordinate extension activities. Loca meetingsare held throughout the five member statesto outreach to the
bee-keeping community. Thisisaformal integrated group that meets outside of the traditional multistate format
to guarantee better extensioninvolvement. A website (http://maarec.cas.psu.edu) that averages 180 visitors per
day presentsanewsdl etter, beekeeping software, and adiagnostic aid for bee parasites, pathogens, etc.

Another superior multistate project iSNE-501. This project isworking on theinvasive plum pox disease
affecting stonefruits. Thisproject isan example of how appropriated fundsallow usto respond vigorously and
effectively, and in acoordinated manner, to address an emerging threat to agriculture. Thisdiseasewasfoundin
Adams County, Pennsylvania, in September of 1999 after the 5-Y ear Plan of Work wasfiled, but has already



received recognition for itswebsite, publications, informational videos, and integration of research, extension,
state departments of agriculture, and ARSand APHIS divisionsof USDA. Eighteen states and Canada
participatein thistwo-year project. Thismultistate’ swebsite can bevisited at http://sharka.cas.psu.edu. The
prognosisfor preventing the spread of plum pox outside of the two infested countiesis guarded, but the
multifaceted efforts of thisdedicated multistate team documentsthat almost anything that can be doneto
eliminate or restrict thisdiseaseisunderway. Thisproject will befeatured in our 2001 annual report, replacing
planned program PEN03550 (http://www.agnr.umd.edu/users/nera/ Projects/impacts/ne501.html).

Multistate projectsthat support activitiesrelated to thisgoal are maintained by contributionsto nine Northeastern
projects (NE-103,NE-132, NE-161, NE-171, NE-179,NE-183, NE-184, NE-185, and NE-501). Individual
impact statementsareavailable onthewebat http://www.agnr.umd.edu/users/neralProjects/impacts. Additional
information on multistate projects NC-119 and NC-140 can be found in the planned programsfor thisgoal .

Research that keepstheagricultural system highly competitivein aglobal economy isatraditional areaof
successfor the land grant university system and for The Pennsylvania State University. We are proud that our
dairy industry remains competitive and isnot in decline, asiscommon for many other statesin theregion. We
are supporting increased effortsin alternative agriculture, which addresses alarge emerging group, ascan be
seen by the meetings of the Pennsylvania Association for Sustainable Agriculturethat attracted morethan 1,200
participantsto itsannual meeting. Theforage crops (corn, soybeans, alfalfa, and grasses) that support our dairy
enterprise arewell researched, and appropriate technol ogies have been devel oped and transferred to our end-
usersto keep them profitable and to sustain farm families and communities. Theforeststhat occupy the largest
portion of the state’ slandmass are being studied for sustai nabl e production systemswhile minimizing pollution
effects, runoff and sedimentati on associated with harvesting, and waysto preserve the natural biodiversity.
Theseresultsaretransferred in-state, regionally, and nationally. The Pennsylvania Department of Agriculture
funded a project linked to PEN03544 that produced abook entitled, An International UsersGuideto
PennsylvaniaAgriculture. Thisbook should greatly assist international visitorsin their ability to connect with
Pennsylvania sagricultural industries. The outcome should be an enhanced level of global competitivenessfor
thestate’ sagriculture-basedindustries.

The publicincreasingly voices concerns about the effects of pesticide use. Y et insects and diseases | eft
unchecked can literally wipe out acrop. The College'sIntegrated Pest Management (IPM) programsare
uncovering new methodsto effectively reduce pesticide usein Pennsylvaniawhile still allowing cropsto be
grownprofitably (http://paimpact.cas.psu.edu/agro972.html).

Dairy farming is Pennsylvaniaslargest production agriculture sector, accounting for morethan $1.5
billionin output, but it's getting tougher and tougher for dairy farmersto stay in business. To help the
state'sfarmersto succeed, the College devel ops and teaches new management techniques that boost
efficiency and profitability (http://paimpact.cas.psu.edu/agr9987.html). Thisprogram areais supported
by adairy managemetn specia grant from USDA.

Allocated FTEsto Goal (in units):

SY PY TY CcY TOTAL
155.6 2109 515 85.3 503.3
Total Expendituresdirected to Goal ($in thousands): *
Hatch Multistate Mclntire- Animal State Leveraging Total
Hatch Stennis Health Appropriated Dollars
$2,869 $748 $123 $4 $14,939 $9,170 $27,902

Thefollowing agencies/sponsorsprovided|everaging dollars:

Academy of Applied Sciences Agway Inc.
Alltech Inc. American Agricultural Economics Association




American Cancer Society

American Cocoa Research Institute

American Cyanamic Company

American Flora Endowment

American Heart Association

American Society of Hematology

Andrew W. Mellon Foundation

Arthritis Foundation

Associated Landscape Contractors of America

Binational Agricultura Research and Development

California Citrus Research Board

CHR Hansen Biosystems

Church and Dwight Company Inc.

Cornell University

Diamond V Mills

EIEICO Inc.

Environmental Protection Agency

Florachem Corporation

Florida Department of Agriculture and Consumer
Services

Penn State Geisinger Health System Foundation

Golf Course Superintendents Association of America
Foundation

Horticultural Research Institute

International Atomic Energy Agency

International Regenerative Medical Inc.

Johnson and Johnson

Laminations Inc.

Leukemia Research Foundation

Liferight Foods LLC

McKnight Foundation

Monsanto Company

Mushroom Industry

National Aeronautics and Space Administration

National Ingtitutes of Health

National Science Foundation

National Turfgrass Evaluation Program

North Carolina State University

Ohio Floriculture Foundation

Penn State Research Foundation

Pennsylvania Department of Community and
Economic Development

Pennsylvania Broiler Research Program

Pennsylvania Department of Agriculture

Pennsylvania Fish and Boat Commission

Pennsylvania Soybean Promotion Board

Pennsylvania Transportation Institute

Public Health Service

Purdue University

R. W. Johnson Pharmaceutical Research Institute

Rhone - Poulenc Agriculture Company

Roche Animal Health

Roche Vitamins Inc.

Rutgers University

Smith-Kline Beecham Corporation

State Horticultural Association of Pennsylvania

State of California

Texas A & M University

United State Department of Agriculture

United States Department of Defense

United States Department of Interior

United States Golf Association

University of Delaware

University of Maryland

University of Minnesota

University of Vermont

Virginia Polytech Institute

Washington State University

Westway Trading Corporation

Wilkes University

Planned Program: Rootstock and I nter stem Effectson Pome- and Stone-Fruit Trees(PEN03626)
Key Themes: Plant Germplasm, Plant Production Efficiency, and Agricultural Competitiveness

Brief Description: Sometypesof projectscan only yield resultsthrough coordinated efforts sustained over long
periods of time. Research conducted under this Pennsylvaniaresearch project ispart of anational rootstock
research program. Unlike many previoustrials of plant germplasm, this study iscomparing rootstock material
fromasingleinitial source planted in the same year at avariety of geographic locations. Thiscomparison will
yield substantially more information than less coordinated trials. Under the auspices of this project, 22 separate
experiments, involving apple, tart and sweet cherry, and peach, have been in progress over aten-year period.
Many of these experimentswere designed with input from fruit growers, industry consultants, and extension
agents. One major focusin these experimentsisan analysis of fire blight resistance, which has become a serious
problem. Annual assessments are made of tree growth and, asthey mature, performance. Thisinformationis
communicated to the coordinators of the NC-140 Multistate Proj ect to be eval uated along with data from the
other cooperators.

I mpact/Accomplishment Statement: Informationabout rootstock performance iscommunicated to the public
inavariety of ways. The publishing of the Pennsylvania Tree Fruit Production Guide on the World Wide Web
(http://tfpg.cas.psu.edu) hasled to an explosion of potential information transfer. During 2000, this site had
307,682 page views, 102,927 visitor sessions; 35,036 unique visitors; 28,039 home page hits; and 7,020 visitors



that visited the site more than once. Information on rootstock trialswasfeatured at regional extension meetings
for fruit growers.

Development and field testing of new rootstocksfor treefruit isleading to more efficient fruit production with
the release of pathogen resistant material and rootstocksthat lead to smaller trees. Thelatter can be more
efficiently pruned, sprayed, and harvested, which will hel p Pennsylvaniagrowers maintain their competitiveness
inthe national and international markets. Pennsylvaniatreefruitshad afarm gate value of $84 millionin 1999;
thus, devel opment of improved fruit varietieshas asignificant impact on producers and consumers alike.

Sour cesof Funding: Hatch Act, Multistate Hatch Act, and State appropriated funds. This planned program also
leveraged the appropriated funds by receiving giftsfrom the State Horticultural Association of Pennsylvania.

Scopeof Impact: MultistateResearchand Extension - IL, IN, 1A, KS, MI, MN, MO, OH, SD, WI, AR, CA,
CO, GA,KY, MA, MD, ME, NC, NJ, NY OR, SC, TN, UT, VA, VT, WA, and WV.

Project PEN03731 will befeatured in our 2001 annual report, replacing project PEN03626.

Planned Program: Management Systemsfor mproved Decision M aking and Pr ofitability of Dairy Herds
(PENO03625)

Key Themes: Animal ProductionEfficiency, Agricultural Profitability, and Agricultural Competitiveness

Brief Description: ThisPennsylvaniaresearch project hasthe objectivesof altering nutrient and management
inputsby dairy farmersto positively affect the efficiency of heifer raising programs. An experimental approach
was used to evaluate the influence of protein and energy in dairy rations on the efficiency with which dairy
heifers use the feed and subsequently grow. A variety of feed mixtureswere compared to current standard
mixtures. A second approach involved modeling to analyze the impact of various herd replacement variableson
the cost of rearing replacement cattle. A herd dynamics model was devel oped using Pennsylvaniaand U.S. data
for average age at first calving, calving interval, herd culling rate, and calf mortality. By examining the effect of
different parameters, the model was able to predict which aspects of the operation would be most critical in
increasingprofitability.

I mpact/Accomplishment Statement: Feed isthe major input for dairy farmers, and any improvementsin
efficiency of feed usewould make milk production more efficient and profitable. By evaluating theimpact of
atered protein levelsin feed, farmers may be ableto modify their feeding regimesto bring dairy heifersto
proper body weight at first calving. Therelease of thismaterial viathe World Wide Web
(http://www3.das.psu.edu/dcn), with 2,000 — 2,500 hits per month, has greatly expanded the availability of the
research information to thedairy farmer.

Using asimulation model to examinekey features of dairy herd replacement allows farmersto focus their
attention on the pointsin the processthat arelikely to have the maximum economic impact, increasing
profitability, and competitiveness. The model showed clearly that farmers need to focus|ess on aspects of calf
mortality and calving interval and more on reducing the culling, or turnover, ratein the herd. Resultsfrom these
projects have been communicated at extension meetings (average of 13 per year in Pennsylvania, four per year in
other states, and three per year internationally, including an annual meeting in Costa Ricadesigned to provide
outreachto all Central American countries). Accomplishmentsfrom this Pennsylvaniaproject contributeto the
NC-119multistateproject.

Sourcesof Funding: Hatch Act, Multistate Hatch Act, and State appropriated funds. Thisplanned program
also leveraged the appropriated funds by receiving giftsfrom Agway Inc., Alltech Inc., CHR Hansen



Biosystems, Church and Dwight Company Inc., Diamond V Mills, Florachem Corporation, Lifreright Foods
LLC, Roche Animal Health, RocheVitaminsinc., and Westway Trading Corporation.

Scopeof Impact: MultistateResearchand Extension - IL, IN, IA, KS, MI, MN, MO, NE, OH, SD, WI, AL,
AZ,CA, FL,GA, LA, NH, NM, NY, TN, TX, VA, and WA; and International Researchand Extension

Project PEN03824 will befeatured in our 2001 annual report, replacing project PEN03625.

Planned Programs. Development of a Genetic Transfor mation System for Theobroma cacaol . (Cacao)
(PENQ3550)

Key Themes: Biotechnology, Plant Germplasm, Tropical Agriculture, and Plant Production Efficiency

Brief Description: ThisPennsylvaniaresearch project hasfocused on theimprovement of cacao through the
development of new propagation systems, which would hel p to advance breeding programs and provide clonal
material for farmers. At present, breeding methods are the rate-limiting step in cacao improvement. Thefirst
objective of this project wasto devel op asomatic embryogenesistechniquefor cloning cacao plants; plants
devel opedthrough methods developed in thisproject are now infield testsin St. Lucia. A second objectivewas
to devel op agenetic transformation system for cacao, which would also facilitate the production of disease and
insect resistant plants (approximately 40 percent of the world crop islost annually to disease). Such a
transformation system was devel oped, and experimental plantsare being grown in quarantine greenhousesfor
evauation now. Thiscropisgrownintropical countries, and an important objective of this project istechnology
transfer, particularly of the techniquesto clone cacao plants, to developing nations. The goal isto contributeto
sustainabl e, economically viable agriculture and to ensure ahigh-quality product for the U.S. and Pennsylvania
market.

I mpact/Accomplishment Statement: Theworld’ sfirst transformation system for cacao has been devel oped
and used to create experimental plantsthat are being evaluated under strict quarantine conditions. With further
refinement and proper safety eval uation, this system will permit the development of disease and insect resi stant
cacao genotypes, which will lead to more sustainable cocoaproduction. The significant improvementsto the
techniquefor cloning cacao plants broke through aresearch bottleneck that was preventing rapid testing of new
cacao varietiesin multiplelocations.

Theidentification of improved cacao varieties (particularly, but not [imited to, disease and insect resistance)
must be followed by rapid dissemination of plant material to the farmerswho will benefit. The cloning
technique al so addresses this aspect of the process, inthat it is possible to generate as many as 4,000 new plants
from asingle cacao flower. Thiswould makeit possibleto rapidly multiply anew variety from one plant to
enough plantsto distributeto farmers.

Thistropical cropisof great importance to Pennsylvania, producing 1.2 billion pounds of chocolate per year,
worth $5 billion per year intheretail market. In addition, it requires about 1.3 million pounds of milk per day,
approximately 12 percent of Pennsylvaniamilk production. However, thisindustry isentirely dependent upon a
predictable, high quality, low cost supply of cocoafrom developing nations. Thetransfer of thetechnologies
developedin this project are an important component of ensuring this supply by providing farmersin those
devel oping countries with a crop that can be grown in amore sustainable fashion. Thistechnology transfer has
been accomplished through avariety of means, including asomatic embryogenesi s protocol book, distributed
free upon request, and workshopsin Brazil and Costa Rica, attended by scientistsfrom seven countries. Nearly
every major cocoaresearch laboratory around theworld, including at |east two private companies, are now using
the cloning techniques devel oped by researchersin this project.



Sour cesof Funding: Hatch Act and State appropriated funds. Thisplanned program also leveraged the
appropriated funds by receiving giftsfrom American CocoaResearch I nstitute to support research and outreach
on cacao plant propagati on techniques.

Scopeof Impact: MultistateResearch - FL and MD; and I nternational Research and Outreach

Project PEN03756 will befeatured in our 2001 annual report, replacing project PEN03550.

Goal 2

A safeand securefood and fiber system.
To ensure an adequate food and fiber supply and food safety through improved science-based
detection, surveillance, prevention, and education.

Overview: Expenditures of Hatch and Multistate Hatch fundsin Goal 2 rel ated projects, amounted to $544,000
in 1999 and decreased to $507,000 in 2000, areduction of about 7 percent. Thisoccurred while overall
expendituresin Goal 2 wereincreasing from $4,248,000 to $5,211,000 (an increase of 23 percent) during the
sameperiod. Several factorswereresponsiblefor these changes. Primary among these wasincreased State of
Pennsylvaniaappropriationsthat targeted food safety issues and the success of our faculty in securing grantsand
contracts. Generally, state appropriations matched federal appropriationsmorethanfive-fold, and federa
appropriationsweremultipliedfour-fold in leveraged grants. Theincreaserelativeto theorigina five-year Plan
of Work in Goal 2 SY sreflect increased numbers of SY sthat were post-doctoral scholarsor research associates,
though there were a considerable number of SY sgenerated by nine-month faculty augmenting up to three-
months of additional research time from research grants. Of the 23 faculty hired during FY 2000, three were
hired with at least a part of their proposed research activitiestargeted to Goal 2 themes. Generally, graduate
students are assigned to goalsin proportion to the faculty assignments. Therefore, we can expect amost 10
percent (~44 graduate students) of our graduate studentsto have significant activitiesin Goal 2 themes.

Pennsylvaniahasalargefood processing industry that communicates effectively through the PennsylvaniaFood
Industry Alliance (http://pfia.cas.psu.edu). They have been engaged in the selection of anew Department Head
of Food Science, and al so, a cereal-based foods scientist, aprotein chemist, and aflavor chemist to that
department. A position in Horticulture was added to study theintegrated devel opment of controlled atmosphere
storagetechnologiesfor fruitsand vegetables. Achievementsrelated to thisgoal cover most themesidentifiedin
thefederal program.

There are 44 projectsthat wholly or partially support thegoal. Someillustrations of the leveraged dollars and
accomplishments and impacts can be ascertained by reading theillustrative planned program that follows.
Generally, interviewsof key scientistsin planned programs showed that results and accomplishments were
impressive and far reaching, impacting the intended stakehol ders, and being adopted more readily than ever
before. Early adoptionisfacilitated by the frequent utilization of electronic and web-based delivery systemsand
issupported by printed media. Dissemination of information was carried out by faculty with split
(research/extension) appointmentsand al so by our county-based educators. A detailed presentation of Goal 2
outputs can be found in the accompanying report of the Penn State Cooperative Extension’ s Annual Report of
Accomplishmentsand Results, and is cited here by reference. Further accomplishments and outputs can be
foundinthe CRISreporting system by searching Pennsylvaniaprojectsat http://cris.csrees.usda.gov/menu.html.

Multistate projectsthat support activitiesrelated to thisgoal are maintained by contributionsto four Northeastern
projects (NE-103, NE-161, NE-179, and NE-185). Individual impact statementsare available on theweb at
http://www.agnr.umd.edu/users/neral Projects/impacts.



Research is continuing on three activitiesrelated to a safe and secure food system. A cooperative agreement and
exchange of scientists has been established between the USDA/ARS I aboratory in Wyndmoor, Pennsylvania, to
research the elimination of microbia food hazardsfrom fruitsand vegetables. Theseinclude methods of
washing, sorting, and detecting contamination. Thiseffort issupported by our Departments of Food Science and
Agricultural and Biological Engineering and Penn State’ s E. coli Reference Center, housed in the Department of
Veterinary Science. We also have amulti-departmental research project to improve detection and minimize
contamination by microbial pathogensin milk and other dairy productswhich hasresultedin revised procedures
for storage and detection of pathogensin these products. Finally, the Pennsylvania Department of Agriculture
has funded a program to enhance public education of therelativerisks of food irradiation. Similar programsto
educate the public on risks associated with genetically altered foods are also underway. A food safety impact
publicationisavailableat http://pai mpact.cas.psu.edu/agr9978.html.

Allocated FTEsto Goal (in units):

SY PY TY cY TOTAL
26.8 39.5 2.6 16.4 85.3
Total Expendituresdirected to Goal ($in thousands): *
Hatch Multistate Mclntire- Animal State Leveraging Total
Hatch Stennis Health Appropriated Dollars
$374 $133 0 0 $2,592 $2,113 $5,211

Thefollowing agencies/sponsorsprovided|everaging dollars:

Academy of Applied Sciences
Aglnnovations LLC.

Pascobel Company

Penn State Research Foundation
American Cancer Society Pennsylvania Department of Agriculture
American Flora Endowment Pennsylvania Department of Environmental
American Mushroom Institute Protection

Colorado State University Pennsylvania Manufacturer of Chocolate
Cyrano Sciences Inc. Association

Dairy Management Inc. Pennsylvania Soybean Promotion Board
EPL Technologies Pioneer Hi-Bred International Inc.
General Mills Public Hedlth Service

Germantown International Smith-Kline Beecham Corporation

Golf Course Superintendents Association of America
Foundation
Hazelnut Council

Tropicana Products Inc.
United States Department of Agriculture
United States Department of Defense

Heinz USA United States Golf Association
Mushroom Industry University of California
National Honey Board University of Delaware
National Institutes of Health . .
National Pork Producers Council Utah State University
Novartis Seed Inc.

Planned Program: Improvement in Quality, Shelf-Lifeand Safety of Cultivated M ushroomsand Other
Fungal Products(PEN03494)

Key Themes: Food Quality, Food Safety, and Food Handling

Brief Description: Thefocusof thisPennsylvaniaexperiment station project has been on quality and safety of
fresh and processed mushrooms. Point of sale appearanceisanimportant determinant of consumer acceptance
of the product. Inaddition, interest in foods as sources of dietary requirements has driven research under this
project. Research ontheeffect of calcium chlorideinirrigation water led to an increase in mushroom quality
and areduction of postharvest enzymatic browning; both the fresh and canned products wereimproved through



thistechnique. The addition of selenium to irrigation water, mushroom spawn, or compost supplementswas
explored as ameansto enhance the nutritional quality of mushrooms. Selenium addition to compost
supplementswas determined to be the delivery method of choice, resulting in aproduct contai ning enhanced
levels of selenium compared to standard propagation methods. Thisdietary micronutrient, which hasbeen
associated with reduction inincidence of avariety of diseases, including several typesof cancer, may provide
growerswith ameans of increasing consumer interest in mushrooms. Studies of the cause of staphylococcal
food poi sonings associated with consumption of canned mushroomsfrom Chinademonstrated for thefirst time
an unexpected thermal tolerance of staph toxin. The presence of thistoxin resulted fromimproper handling of
the mushrooms prior to the canning process. Another major research focusin this project was aseries of studies
onthepotential antimicrobial activity of 10-oxo-trans-8-decenoic acid (ODA), anaturally occurring component
inmushrooms. Thisand related discoveries could beimportant preservatives and represent apotential value-
added component of mushroom production.

I mpact/Accomplishment Statement: Improved point-of-sal e appearance can lead to increased consumer
acceptance at theretail level. Mushroom browning, which resultsfrom avariety of food handling sources, can
be reduced by application of 0.3% calcium chlorideto irrigation water. This practice has become standard nearly
throughout the Pennsylvaniamushroom industry and is spreading to other operationsthroughout the United
Statesand theworld.

Mushrooms suffer from alack of nutritional identity in the mind of the consumer. Research conducted under
thisproject has demonstrated that minor changesin production practices could |ead to the ability of mushroom
growersto advertise mushroomsasasignificant source of dietary selenium, amicronutrient implicated in
reduction of many diseases, including certain cancers. Addition of selenium to mushroom compost supplements
could permit producersto advertise mushrooms as an excellent source of dietary selenium (20 percent of the
recommended daily allowance).

Staphylococcal food poisoning traced to canned mushrooms from Chinawas dueto bacterial growth and toxin
formation prior to the canning process. Thefailure of high-temperature canning processesto destroy thetoxin
was unexpected and led to changed practices (improved worker hygiene, proper food handling, and compliance
with good manufacturing practices) in the U.S. mushroom industry for pre-canning handling of mushrooms.

| dentification of anatural antimicrobial compound in mushrooms hasled to the potentia for value-added
productsthat could be obtained from off-grade mushrooms or waste products of mushroom production. This
compound may be auseful preservativethat could lead to new marketsfor mushrooms and contribute to overall
food safety.

Thelatest in research outcomesfrom this project are shared at the annual Mushroom Short Course hosted by the
Penn State College of Agricultural Sciences. At this Short Course, an average of 250 participantsfrom ten states
and six countries|earn thelatest in research results.

Sour cesof Funding: Hatch Act and State appropriated funds. This planned program also leveraged the
appropriated fundsby receiving agrant from AglnnovationsLLC.

Scope of Impact: StateSpecific

Project PEN03783 will befeatured in our 2001 annual report, replacing project PEN03494.

Goal 3
A healthy, well-nourished population.



Through research and education on nutrition and development of more nutritious foods, enable people
to make health promoting choices.

Overview: Expendituresof Hatch and Multistate Hatch fundsin Goal 3 related projects, amounted to $181,000
in 1999 and i ncreased to $253,000 in 2000, an increase of about 40 percent. Overall expendituresin Goal 3
remained level at $2 million. Thisareaof research isconducted primarily within our Food Science Department;
at Penn State, many of the Goal 3 theme areas are actively researched by the College of Health and Human
Development without Hatch funding. Withinthe Agricultural Experiment Station, most of the support comes
from State appropriationsand leveraged dollars. Of the 23 faculty hired during FY 2000, three were hired with at
least partial responsibility to Goal 3 themes. Generally, graduate students are assigned to goalsin proportion to
thefaculty assignments. Therefore, we can expect amost five percent (~22 graduate students) of our graduate
students to have significant activitiesin Goal 3 themes.

A total of 30 projects contributeto Goal 3, but most in a peripheral manner, with the majority having only a
small percentage of effort impacting Goal 3 themes. Important activitiesrelate to the Key Theme of Human
Nutritionthrough consumer decision-making in food selection and preparation. Thesefactorscan greatly affect
the nutritional value of mealsand are often influenced by misinformation and family traditions. Asissues of
foodirradiation, genetically modified crops and food products, and other issues of food safety increasein the
public consciousness, research conducted inthe Agricultural Experiment Station can help provide science-based
information for better consumer decisionsrelativeto nutrition. A Pennsylvania Department of Agriculture grant
received in 2000 will increase understanding of the reasonsfor acceptance or rejection of irradiated meats and
will support an education program in this area.

Dissemination of information was carried out by faculty with split (research/extension) appointmentsand al so by
our county-based educators. A detailed presentation of Goal 2 outputs can be found in the accompanying report
of the Penn State Cooperative Extension’s Annual Report of Accomplishmentsand Results, and is cited here by
reference. Further accomplishmentsand outputs can befound in the CRIS reporting system by searching
Pennsylvaniaprojectsat http://cris.csrees.usda.gov/menu.html.

Recent hires of two new faculty are producing value added corn and tomatoes, the latter effort has produced a
tomato hybrid, now ready for seed increase, with high lycopenelevels, giving the tomato fruit adeep red
coloration and enhanced antioxidant level swith potential human health benefits. Thisline was devel oped
without genetic engineering tools. A recent hirein Horticulturewill study post-harvest physiology of fruit, as
affected by controlled atmospheres, plant hormones, and other factors, with the goal of maintaining fruit quality
andnutritional levels over extended periods.

Inthe multistate and international area, Penn State’ s nutrition group has devel oped anutrition-based businessfor
Kenya. Using United States Agency for International Development (USAID) funds, they devel oped two
processing plantsthat use local vegetabl e production to produce aweaning food for local infant populations.
These plants stimulate agricultural production by producing new marketsfor local produce, empower thefemales
in the community to be involved with the management and processing aspects of the enterprise, and resultin
healthier children with thefood produced. World Bank is evaluating the project to seeif it can be expanded to
support HIV-infected patients with ahigh nutrient food source.

Multistate projectsthat support activitiesrelated to thisgoal are maintained by contributionsto four Northeastern
projects (NE-103,NE-179, NE-183, and NE-184). Individual impact statementsare available on theweb at
http://www.agnr.umd.edu/users/neralProjects/impacts.

We have recognized the importance of increasing our involvement with Goal 3 and itsassociated themes. Thisis
underscored by the research component of our three new hires, who will contributeto our capabilitiesinthis
Goal, and by the 40 percent increasein federal appropriated funds expended toward thisgoal as mentioned
previously. Given that 98 percent of the U.S. population does not live and work on farms, yet isdirectly affected
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by food-related health and nutrition issues, thiswill continue to be afocus addressed as a component of many of
our projects.

Allocated FTEsto Goal (in units):

SY PY TY cY TOTAL
14.6 114 0.0 7.1 33.1
Total Expendituresdirected to Goal ($in thousands): *
Hatch Multistate Mclntire- Animal State Leveraging Total
Hatch Stennis Health Appropriated Dollars
$141 $113 0 0 $A5 $310 $2,009

Thefollowing agencies/sponsorsprovidedleveragingdollars:

Center for Rural Pennsylvania Pennsylvania Department of Conservation and
Colorado State University Natural Resources

Penn State Geisinger Health System Foundation Public Health Service

Mary Imogene Bassett Hospital Research Institute Rocky Mount Elk Foundation

Mississippi State University Southwestern Pennsylvania Heritage Preservation
National Institutes of Health Commission

National Science Foundation United States Agency for International Development

Ohio Floriculture Foundation

Pennsylvania Department of Agriculture United States Department of Agriculture

Planned Program: ldentifying Strategiesfor Increasing Confidencein theU.S. Food System (PEN03610)
Key Themes. Human Nutrition and Human Health

Brief Description: InthisPennsylvaniaresearch project, the focus has been to apply and interpret national
survey toolsdesigned to track the degree of understanding and level s of concernsthat consumers haveregarding
nutrition and food safety. Theinitial question wasto identify wherefood safety issueslie —onthefarm, in
processing, or inthe home. Other studies have focused on whether nutrition and food safety concernsare
interrel ated or independent and the rol e of gender, age, ethnicity, and education asfactors affecting food safety
concerns. A major issuein survey interpretation involvesthe construction of questionsand, particularly,
avoiding pre-suppositioninquestions. Work on thisissue was conducted under thisproject. Surveysaddressing
level of confidence about safety of food sold in supermarkets and restaurants, with the related i ssue of
confidencein farmers, processors, and government inspectorsto produce safe foods, were compared withsimilar
datacollected in Europe.

I mpact/Accomplishment Statement: Many consumersdo not follow recommended food preparation and
storage practicesto assure the safety of their food, with up to 50 percent of homesincorrectly handling leftover
food. Thesedatawere provided tothe USDA Office of Risk Assessment and Cost-Benefit Analysis, whichused
the datato increase understanding of the extent to which food safety problems may originate during food

preparation.

Consumersdo not link issues of food safety and nutrition, according to survey results. Approximately 60 percent
of Americansare concerned about food safety but not nutrition, and viceversa. This suggeststhat food and
nutrition specialists might consider linking these topicsto reach an audience that might not otherwise learn about
both topics.
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Research projectsgenerally build on previous projects. Thisproject isno exception; national surveys of
consumer awareness of and concern about food-related hazards, such as Salmonella, E. coli, Listeria, and
pesticides, haveincreased steadily over the past eight years. These surveys connect the present project withits
predecessor in the experiment station system. Despitethisgeneral increase, approximately 40 percent of
Americansknow little or nothing about Salmonella, E. coli, and pesticides, and over 80 percent know little or
nothingabout Listeria.

Not all demographic groups among consumers are equally concerned about food safety. Surveysconducted
during thisproject haveidentified women, non-whites, those with less education, and older consumersas
specific demographic subsetswith higher levels of concern.

Sour cesof Funding: Hatch Act and State appropriated funds.

Scope of Impact: StateSpecific

Planned Program: Examining Food | ssuesin Resour ce Stressed Families, Households, and Communities
(PENO03658)

Key Themes: HumanHealthand Human Nutrition

Brief Description: A variety of objectiveswereincluded in this Pennsylvaniaresearch project. Activities
focused on methodsto improve understanding of healthy food and lifestyle choicesfor Pennsylvaniacitizens.
Specifically, work on the Food Stamp Nutrition Education Program (NEP) involved hiring an evaluator to work
with this program to devel op research on theimpact of the program on changesin participants’ understanding of
nutrition and food safety. Research projects on consumer perception of risk associated with applications of
genetic engineering in soybeans and extension agent perceptions of genetic engineering were completed and
summarized. Telephone surveyswere conducted to assess consumer activitiesto addressfood security asa
result of afood systems project called “ Edible Connections.” Issuesof dietary strategy were addressed withlow-
income coupleswhere one partner isdiabetic. Further work to develop and use atool called “Y our Wellness
RoadMap” wastargeted at participantsat risk for chronic disease, particularly diabetes. Emergency food shelter
staff wereinvolvedin aproject to increase awareness of healthful food choicesfor emergency food packets.
Survey toolsin association with The A ppalachia Cancer Network were designed and distributed to assessthe
impact of information disseminated about diet and lifestyle choices.

I mpact/Accomplishment Statement: Nutrition knowledge and food sel ection and preparation skillswere
addressed through NEP programs. Projectswere offered viaafter-school nutrition education, programsat senior
centers, newsl etterswith nutrition information, and Superpantry and SuperCupboard programs. Over 15,000
households were reached for a series of four or morelessons on nutrition topics. Over 260,000 households
received the newsl etters for aminimum of eight months, with 68 percent of the clientsreporting that they found
the newsletter useful in making nutrition and lifestyle decisions. Between one-half and three-quartersof selected
participantsin either the Superpantry or SuperCupboard program reported at | east oneinstance of improvement
infood choice. Approximately 70 percent of the children contacted by NEP programswere ableto correctly
categorize foods by food group, and half improved their general nutrition knowledge. Half of the participantsin
these programsincreased their consumption of fruits and vegetables over pre-programintake.

A local supermarket learned whether customersdesired labeling of genetically modified products and what
informationto includein aninformational brochure. Extension educatorswereinformed of the views of
extension agentsin athree-state area about genetic engineering and the challenges of conducting apublic
educationcampaign.
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Familiesin which one partner isa Type 2 diabetic learned of more effective dietary interventionsthat can be
designed for thesetypes of diabeticsthan they were previously using.

Over 2,000 lessonsusing “Y our WellnessRoadMap” weredistributed. According to post-coursequestionnaires,
participants reported significant increasesin their use of nutrition information provided by thelessons, increased
physical activity, and increased consumption of fruits, vegetables, and fiber.

Sour cesof Funding: Hatch Act and State appropriated funds. This planned program also leveraged the
appropriated fundsby receiving grantsfrom Mississippi State University, United States Agency for International
Development, and United States Department of Agriculture.

Scopeof Impact: Integrated Researchand Extension

Goal 4

An agricultural system which protectsnatural resour cesand theenvironment.
Enhance the quality of the environment through better understanding of and building on agriculture’s
and forestry’s complex links with soil, water, air, and biotic resources.

Overview: Expendituresof Hatch and Multistate Hatch fundsin Goal 4 related projects, amounted to $1.003
millionin 1999 and increased to $1.076 in 2000, an increase of about 7 percent. Thisoccurred while overall
expendituresin Goal 4 decreased from $9.344 million to $9.251 million. Thisareaof research isembeddedin
theactivitiesof al of our departments, and the expectation of the Agricultural Experiment Station isthat all
sciencewill be evaluated for environmental impact before new information isextended to the public. Even so,
only 87 of our 296 projectsindicate environmental components. Thereality isthat most of the remaining
projectshaveinformal activitieswithin Goal 4 themes. State appropriationsand grantsand contractsleveraged
federal dollarsalmost seven-fold for Goal 4.

Dissemination of information was carried out by faculty with split (research/extension) appointmentsand al so by
our county-based educators. A detailed presentation of Goal 2 outputs can be found in the accompanying report
of the Penn State Cooperative Extension’ s Annual Report of Accomplishmentsand Results, and is cited here by
reference. Further accomplishments and outputs can be found in the CRI S reporting system by searching
Pennsylvaniaprojectsat http://cris.csrees.usda.gov/menu.html.

A key activity areafor thisgoal relatesto management of non-point source nutrient flow into streamsand rivers.
Thisactivity areawas summarized and featured in arecent impact article
(http://paimpact.cas.psu.edu/agr9975.html). Work is continuing on farm manure management, but alsois

devel oping science-based information on municipal biosolid disposal plans. Inthelatter case, biosolidsuseis
being evaluated at 18 county sites. 1n 1998, Pennsylvania s Department of Environmental Protection (DEP) was
charged with extensively testing about 11,000 water supply wellsfor pesticide contamination. Using GIS
technology, Penn State’ s Office for Remote Sensing of Earth Resources (ORSER) rated and categorized water
systems and identified wellsthat could be excluded from testing because they were not located in areas where
contamination waslikely. The process saved the state more than $7 million in unnecessary testing fees. The
Collegeof Agricultural Sciences' Land AnalysisLaboratory also created aGl S database for DEP that allows
resource managersto determine how surface water withdrawalswill affect future stream flows. The systemis
usedinall five DEPregionsin Pennsylvaniaand isan integral tool in the agency’ s permitting process. The
PennsylvaniaDepartment of Agriculture (PDA) uses College-devel oped GI S softwareto streamlinethe
evaluation processfor the state’ s Farmland Protection Program, allowing countiesto rateindividual acreagefor
inclusioninthe programin amatter of minutes. The software saves thousands of dollarsin employeetimeand
resources(http://paimpact.cas.psu.edu/agr99100.html).
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College programsare hel ping to reduce " nonpoint source pollution™ of the state'srivers, streams, lakesand
groundwater suppliesand protect thisinval uabl eresource (http://pai mpact.cas.psu.edu/agr9973.html).

Pennsylvania produces more mushroomsthan any other statein the nation. I1t'sacommaodity that
contributes$255 million to the state's economy. But growing mushrooms can be asmelly business.
College researchers are studying mushroom production techniquesto find waysto |essen the odoriferous
impact for peoplewho live near afacility (http://paimpact.cas.psu.edu/agr9974.html).

A related project is examining the use of biosolidsasan agricultural fertilizer in Pennsylvania. Twenty farmsare
included in this study, and, on each farm, acomparison is being made between afield that has never been treated
withbiosolidsversusasimilar (soil type, cropping and management history) field that isreceiving either
municipal sewage biosolidsor residential septage application. Comparisons of soil chemistry, potential
contamination with synthetic organic chemicals, and pathogenic organisms are made annually. Thesedataare
compared with crop nutrient analysisand crop yield data. Resultsto date suggest that biosolid treatment leadsto
cropyield and nutrient content consistent with the control fields, on which conventional fertilizer treatments
were used, and thereisno evidence early in the study for negative impacts on trace element levels, synthetic
organic chemical contamination, or pathogen accumul ation.

Multistate projectsthat support activitiesrelated to thisgoal are maintained by contributionsto three
Northeastern projects (NE-132,NE-171, and NE-184). Individual impact statements are avail able on the web at
http://www.agnr.umd.edu/users/neral/ Projects/impacts.

Protecting the environment and insul ating the environment from any negativeimpacts of agricultural activitiesis
akey goal of the PennsylvaniaAgricultural Experiment Station and the College of Agricultural Sciences. We
have made this an expectation for all of our programs. We are akey College in the Penn State Environmental
Consortium, through which we are devel oping linkages across the entire university. Our own programsare
affecting state and local policiesand community planning efforts. Ascan be seen from the Planned Programs
and the impact reportscited previously, we are addressing not only Pennsylvaniaenvironmental quality, but also
that of the Chesapeake Bay and the surrounding region through multistate projects and that of the world through
our international programs. Penn State has positioned itself to bethelead institution in the Northeast in research
affectingtheenvironment.

Allocated FTEsto Goal (in units):

SY PY TY CY TOTAL
455 84.1 4.3 30.7 164.6
Total Expendituresdirected to Goal ($in thousands): *
Hatch Multistate Mclntire- Animal State Leveraging Total
Hatch Stennis Health Appropriated Dollars
$12 $164 $288 0 $4,567 $3,320 $9,251

Thefollowing agencies/sponsorsprovidedleveragingdollars:

Academy of Natural Sciences of Philadelphia Binational Agricultural Research and Development
American Flora Endowment Centre County Government

Commonwedth of Virginia Laminations Inc.

Cornell University Mifflin County Mapping Department
Environmental Protection Agency Monroe County Planning Commission

Farm Foundation Monsanto Company

Horticulture Research Institute Mushroom Industry

Indiana University National 4-H Cooperative Curriculum Service
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National Aeronautics and Space Administration

National Audubon Society

National Consortium for Rural Geospatial
Innovations

National Pork Producers Council

National Science Foundation

Ohio Floriculture Foundation

Penn State- Office of Physical Plant

Pennsylvania Department of Community and
Economic Development

Pennsylvania Broiler Research Program

Pennsylvania Department of Agriculture

Pennsylvania Department of Conservation and
Natural Resources

Pennsylvania Department of Environmental
Protection

Pennsylvania Soybean Promotion Board

Pennsylvania Transportation Institute

Pursell Technologies Inc.

Rocky Mountain Elk Foundation

Rutgers University

Southwestern Pennsylvania Heritage Preservation
Conservation

Tinker Foundation Inc.

United States Department of Agriculture

United States Department of Interior

University Corporation for Atmospheric Research

University of Delaware

University of Maryland

University of Vermont

Various Arborists

Wild Resource Conservation Fund

Pennsylvania Fish and Boat Commission
Pennsylvania Game Commission
Pennsylvania Office for Information Technology

Wilkes University

Planned Program: Evaluating Field, Farm, and Regional Nutrient Balance (PEN03415)
Key Themes: Nutrient Management, Water Quality, and Agricultural Waste M anagement

Brief Description: Thisstate experiment project used avariety of approachesto study the movement of
nutrientsthrough systemsat local to regional scales. Nutrient balanceisan important consideration for farmers
from the perspective of profitability and isalso critical in predicting and mitigating effects on alandscapelevel.
Fromaninitial focus on fertilizer selection and its effect on crop production, larger scale studies on material
movement (e.g., crops, fertilizer, manure, feed) on individual farms (hog, cattle, and cash crop operations) over
several years have led to an understanding of what sorts of local decisions have the greatest impact on nutrient
balance. Record-keepingandon-farm scaleswere used in combination with anitrate flow model to record data
inthisstudy. A model was developed to predict how dairy farmers could enhance water quality throughtheir
management decisions, and actual farmswere compared with the predictions of themodel. Additional studies
examined how irrigation from amunicipal wastewater treatment facility could be most efficiently used both to
extract nutrient value from thisfertilizer source and minimize leaching of nitrateto groundwater. Finaly,
watershed nutrient budgets were examined on different scales (nitrogen for the entire U.S. or for individual
states; phosphorousfor the Chesapeake Bay drainage, both for alocal watershed research areain southeastern
Pennsylvania).

I mpact/Accomplishment Statement: Nutrient balance onindividual farms (specifically, how much of the
nutrient input islost to the environment as pollution) depends heavily on individual management decisionsmade
by farmers. Factorssuch asherd size, decisions about whether to purchase nitrogen fertilizer, and personal
commitment to water quality issuesall affected thelevel to which nutrients entered the environment. Education
must focus at these individual farm levelsto have animpact on thisissue.

Comparison of water quality impacts on actual dairy farms compared with results predicted by amodel led
participating farmersto make adjustmentsin their dairy management (both in cow feeding and field
management) practicesin order to enhancewater quality.

A simpleinput/output model developed to track levels of nitrogen and phosphorous on afarm receiving
irrigation from amunicipal wastewater treatment facility led to management innovationsthat improved nutrient
utilization and reduced nitrate |eaching to groundwater.

Intensive study of nitrogen and phosphorous budgetsfor Mahantango Creek, in Schuylkill County, Pennsylvania,
determined that currently used model s of watershed management do not adequately account for nutrient
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movement when animal agricultureisasignificant feature of the farming system. The modelsin use frequently
assume that the watershed isaclosed system in terms of nutrient flow. They must be modified to capture
information on how farmers are making decisions about their animal production, such as decisionsto bring
nutrient inputsinto the watershed from elsewherein the form of purchased feeds. Broader scale studies of the
Chesapeake Bay drainage were consi stent with this observation that watershed management models must be
modified to reflect theimpact of agriculture.

Thisresearch was communicated to government agenciesthrough in-servicetraining on nutrient management
issuesto the Pennsylvania Department of Environmental Protection (DEP) and USDA-Farm Service Agency.
Research resultsfrom thisproject wereincorporated into the Pennsylvania DEP“ Manure M anagement Manual”
and contributed to the devel opment of the PennsylvaniaFarm* A* Syst program, avoluntary program designed to
assist farmersin assessing the condition of their farmsfrom an environmental perspective. Thelatter program
was devel oped in collaboration with Pennsylvania DEP, the Pennsylvania Department of Agriculture, the
PennsylvaniaAssociation of Conservation Districts, and the Pennsylvaniaoffices of the USDA-Natura
ResourcesConservation Service.

Sour cesof Funding: Hatch Act and State appropriated funds.

Scope of Impact: StateSpecific

Planned Program: Assessment and Management of Soil and Land Resources Using Geographic
I nformation System Technology (PEN03601)

Key Themes: Land Useand Water Quality

Brief Description: Theavailability of digital spatial natural resource databases generated by geographic
information system technol ogy hasrevol utionized land usedecision-making. This state experiment station
project has been instrumental in producing and disseminating thisdigital information to awide variety of clients
for adiversearray of purposes. The completion of the Pennsylvaniadigital soil databaseisin progress, in
collaboration with Penn State’ sLand AnalysisL aboratory, Cooperative Extension Geographic Information
Systems(GIS) Program, Environmental Resources Research Institute, and USDA’ sNatural Resources
Conservation Service. Thedigital dataare of limited benefit without access. One component of this project has
been to collaboratein dissemination of variousdigital databasesthrough the Pennsylvania Spatial Data Access
Program. Evenwith access, utilization iscompromised by the requirement that users must download datato
their in-house computers, which must be equipped with correct software for manipulating the data. Another
contribution of this project isthe development of WEBGI Stechnologiesthat will permit usersto accessand
analyze Gl Sdatausing only common web-browser software such as Netscape or Internet Explorer. This
increased ease of accesswill dramatically expand the clientele basefor GlSdata. In the development phaseisa
project called AgNet which will permit agricultural producersand support industriesto contribute information to
arelational database that can be accessed by individuals or companiesinterested in avariety of agricultural
issues, from locating suppliersto new businessinitiation to marketing potential. A final major areato which this
project hascontributed isin the devel opment of spatial Decision Support Systemsfor usein environmental
assessment, agriculture, and land use planning.

I mpact/Accomplishment Statement: Digital soil databases are used in tax assessment of farmland, farmland
protection programs, environmental modeling of hydrologic, nutrient, chemical and sediment transport, and
nutrient management planning, among other applications. With funding from the Pennsylvania Officefor
Information Technology, this project iscontributing to the mapping of 41 of Pennsylvania s67 countiesin the
next three years.
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The Pennsylvania Spatial Data A ccess Program providesfree accessto al digital geospatial data produced by
Pennsylvani astategovernment agenci es(http://www.pasda.psu.edu), along with information on how to properly
usethesefiles. Over 200 Gbytes of data are downloaded per month, with over 2.4 million hits per year on the
ste.

In 2000, the PennsylvaniaDepartment of Agriculture spent nearly $75 million protecting farmland throughout 42
counties. The Gl S-based Land Evaluation and Site Assessment system was designed to consider aseries of
factors, such asdevel opment pressure and agricultural productivity, and prioritize farmsaccording to need for
protection. Thissystemisin useor being adapted for usein 12 Pennsylvaniacounties and severa private
preservation programs. Countiesare funded by the PennsylvaniaDepartment of Agricultureto obtainthe
hardware and software necessary to usethis system. Further adoption of this system awaits the completion of the
soilsmapping described previously.

An E-education website (http://www.gis.psu.edu/outreach) has been established in cooperation with the Penn
State College of Earth and Mineral Sciencesto enable downloads of the LESA system software and to provide
tutorials. Thissystem hasalso been featured in abrochure entitled “ Farmland Protection and GIS,” published by
theNational Consortium for Rural Geospatial |nnovations.

A GIS-based system was devel oped and implemented for the PennsylvaniaDepartment of Agricultureto permit
tracking of Plum Pox virusin Pennsylvania(NE-501).

A Decision Support System was devel oped for assessment of Total Maximum Daily L oading modeling and
assessment. 1t has been adopted for use throughout Pennsylvaniaby the state Department of Environmental
Protection.

A Decision Support System was devel oped for the Dirt and Gravel Roads Program administered by the
PennsylvaniaState Conservation Commission and is being used throughout the state in county conservation
district officesto map and characterize al unpaved roadsin the state.

Asacontributor to the Chesapeake-Penn State site for the National Consortium for Rural Geospatial |nnovations
in America(http://www.ruralgis.org), thisproject wasinvolved in asatellite education program on geospatial
technol ogiesbroadcast to 31 Native American Tribal Collegesthrough acooperative effort with the Southwest
Indian Polytechnic I nstitute and other consortium sites. Tribal College faculty were provided with training on
how to teach geospatial technol ogiesand incorporate theminto their curricula.

Sour cesof Funding: Hatch Act and State appropriated funds. This planned program also leveraged the
appropriated funds by receiving grantsfrom the National 4-H Cooperative Curriculum Service, National
Aeronauticsand Space Administration Space Grant, National Consortiumfor Rural Geospatial Innovations,
PennsylvaniaDepartment of Environmental Protection, PennsylvaniaOfficefor Information Technology, and
United States Department of Agriculture.

Scopeof Impact: Integrated Research and Extension and Native American Outreach.

Planned Program: Nutrient Management in Crop-Livestock Systems(PEN03629)

Key Themes: Soil Quality, Nutrient Management, and Water Quality

Brief Description: Thefocusof this state experiment station project on nutrient availability from manure and
compost and phosphorus management addressthemesin soil and water quality. Phosphorus managementisa

key issuein Pennsylvaniaand the U.S., asevidenced by the USDA/EPA Unified National Nutrient Management
Strategy. Nutrient availability from swine manure was monitored in on-farm experiments, with plant
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productivity asan important measure of nutrient contributions. Similar studieswere conducted on dairy and
poultry manures and composts made from them. General research on phosphorus behavior, |oss mechanisms,
and management strategiesarein progress. A Phosphorus Site Index has been proposed for usein Pennsylvania,
and thisapproach isbeing compared on farmsto a nitrogen-based approach and two other phosphorus-based
approaches.

| mpact/Accomplishment Statement: The Phosphorus Site Index management plan was the most flexible of all
tested nutrient management plans. 1t wasalso favored by farmersand professional Nutrient Management Plan
writersinvolved in the project.

Based on resultsto date, the PennsylvaniaNatural Resources Conservation Service hasdevel oped anew nutrient
management plan for the state, which iscurrently open for public comment. The Pennsylvania Nutrient
Management Advisory Board and State Conservation Commission are devel oping proposed changesin state
nutrient management policy.

A contract to educate local conservation districts and assist with private sector certification to write Nutrient
Management Plansisin place.

Sources of Funding: Hatch Act and State appropriated funds. This planned program also leveraged the
appropriated funds by receiving grantsfrom Rutgers University and giftsfrom Pursell TechnologiesInc.

Scope of Impact: StateSpecific

Goal 5

Enhanced economic opportunity and quality of lifefor Americans.
Empower people and communities, through resear ch-based information and education, to address
economic and social changes facing our youth, families, and communities.

Overview: Expendituresof Hatch and Multistate Hatch fundsin Goal 5 rel ated projects amounted to $378,000
in1999 and increased to $427,000 in 2000, an increase of about 13 percent. Thisoccurred whileoverall
expendituresin Goal 5 increased almost 10 percent from $2.9 million to $3.2 million during the same period.
Thisincrease was due to two factors, an increasein State appropriations and an increasein competitive grants
received. Generally, graduate students are assigned to goalsin proportion to the faculty assignments. Therefore,
we can expect approximately 9 percent (~39 graduate students) of our graduate studentsto have significant
activitiesin Goal 5 themes.

Stakeholder listening played a part in the new faculty positionsthat werefilled during the 2000 budget year.
Five new faculty will support thethemesrelated to thisgoal. Thesefaculty include arural family sociologist, a
consumer economist, a4-H youth devel opment scientist, an extension/ researcher specializingin
intergenerational programsand aging, ascientist evaluating the effects of policy onfamily resiliency, and a
scientist eval uating various model sfor family and community enhancement. Dissemination of accomplishments
was carried out by faculty with split (research/extension) appoi ntments and also by our county-based educators.
A detailed presentation of Goal 5 outputs can be found in the Penn State Cooperative Extension’s Annual Report
of Accomplishmentsand Results and is cited here by reference. Further accomplishmentsand outputs can be
foundinthe CRISreporting system by searching Pennsylvaniaprojectsat http://cris.csrees.usda.gov/menu.html.

Penn State University supports 48 projectsthat contributeto Goal 5. Five new faculty were hired to support this
areaof research through a portion of their research activity, and these increased numbers arereflected inalarge
increasein SY s(increasefrom 13.6 FTEsin 1999 to 23.9 in 2000) supporting themeswithinthisgoal. An
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additional portion of thisgrowth in SY swas generated by grants funding post-doctoralsand research associates,
and by grant dollars purchasing additional research time by our budgeted faculty.

The Pennsylvania AESisan active participant in multistate project NE-167, which has provided the only
national survey results of family businesses studied in households. Thissurvey assessed the contributions of
these family businessesto rural community viability. Thus, the dynamicsof therural family, businessand
community are now better understood. According to Joseph Astrachan, editor of Family Business Review, the
survey methodology devel oped by the project provided “ one of the biggest methodol ogical breakthroughssince
the founding of thefamily business.... Thisapproach providesamore accurate picture of family businessesin
the United States and elicits better dataabout family issues....”

For thefirst time, NE-167’ saccurate information has shown that past practices used for estimating family
businessesseriously undercounted home-based work. For example, in the Northeast Region morethan aquarter
of the home-based work was previously missed. We now know that in the Northeast more than half of all
employeeswork for, and more than half of all businessrecei pts come from, family businesses. Moreover, inthe
Northeast 60 percent of these businessesareinrural areas. Thishassignificant implications for our state and
federal labor policiesand programsfor workforce preparedness.

Multistate projectsthat support activitiesrelated to thisgoal are maintained by contributionsto two Northeastern
projects (NE-167 and NE-185). Individual impact statements are available ontheweb at
http://www.agnr.umd.edu/users/neral/ Projects/impacts.

Familiesmeet awide variety of new challenges asthey enter the workforce. Penn State programs enhance the
capacity of service agenciesto help new workers master the life skillsthey need to be successful in their jobs and
in life (http://paimpact.cas.psu.edu/agr9986. html).

In our fast-paced, high-tech society, young peopl e need adequate opportunitiesto cultivate the skillsthat are
essential to making positivedecisionsand living healthy, productivelivesin anincreasingly complex world.
Penn State Cooperative Extension 4-H/youth devel opment programs provide these opportunitiesto thousands of
young peopl ethroughout Pennsylvania (http://paimpact.cas.psu.edu/agr99119. html).

Theworld’ s population is projected to doublein the next 50 years, but how will wefeed, clothe, and house al of
these people? College programsfor high school and undergraduate students are educating new generations of
scholars and leaderswho will help us meet this challenge ( http://paimpact.cas.psu.edu/agr9985.html).

Total effort addressing Goal 5themesis being enhanced over time. The PennsylvaniaAgricultural Experiment
Station iscommitted to stabilizing rural familiesand communitiesand responding to the needs and perceptions
of the urban population. Asthe opportunitiesfor rewarding work changein responseto new technol ogies, the
need for work force training, managerial training for rural industry, etc. expands. Just understanding how much
family-based businessexistsin rural areas (NE-167) took methodol ogical breakthroughs. Penn Stateis
committed to understanding the obstaclesfacing our citizensand providing information and technol ogiesthat
will allow them to reach their potential. Our faculty isincreasingly recognized for the important role they have
already played, and will continuteto play, in achieving thisgoal .

Allocated FTEsto Goal (in units):

SY PY TY CY TOTAL
23.9 23.1 15 10.2 58.7
Total Expendituresdirected to Goal ($in thousands): *
Hatch Multistate Mclntire- Animal State Leveraging Total
Hatch Stennis Health Appropriated Dollars
$333 $A4 $104 0 $1,735 $924 $3,190
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Thefollowing agencies/sponsorsprovidedleveragingdollars:

American Cancer Society Pennsylvania Fish and Boat Commission
Center for Rural Pennsylvania Pennsylvania Public Utility Commission
Center for Substance Abuse Public Health Service
EIEICO Inc. Smith-Kline Beecham Corporation
Penn State Geisinger Health System Foundation United States Department of Agriculture
National Institutes of Health University of Arizona
Pennsylvania Department of Community and Various Sponsors

Economic Development Virginia Polytech Ingtitute

Penn State Research Foundation
Pennsylvania Broilers Research Program
Pennsylvania Department of Agriculture

Planned Program: Preventing Alcohol, Tobacco, and Other Drug Use Among High-Risk Y ouths
(PEN03517)

William T. Grant Foundation

Key Themes: Children, Y outh, and Familiesat Risk

Brief Description: Thisstate experiment station project was designed to devel op and eval uate methods to
prevent future alcohol, tobacco, and other drug use among high-risk elementary school children. This project to
devel op and evaluateintervention successin high-risk youth built upon afoundation of research extending back
to 1987, and it has been conducted with additional funding from the National Institutes of Health’ s Center for
Substance Abuse Prevention. The nature of thisresearch issuch that new components are being designed,
tested, and implemented asdatafrom previous programsare being analyzed. Local needs of participating sitesin
the current activitieswereidentified through community statistics, interviewswith school and community
agencies, and local focusgroups. The programswereimplemented at three sitesin Pennsylvania, Florida, and
Arkansasthrough acollaborative Boys & Girls Club/school program. Theimplemented program combined age-
appropriate prevention curricula, homework assistance, tutoring, aparent program, and child and family
activities. Thestudy evaluated effectivenessfor three cohorts of children over two years of the program (second
and third grades) and one year of follow-up data collection (fourth grade). Effectivenesswas evaluated using
teacher assessments of children, academic records, and sel f-report questionnaires completed by children and
parents.

I mpact/Accomplishment Statement: Two prevention programs, SMART L eadersand the Family Advocacy
Network, havereceived national awardsfor prevention excellence from the Center for Substance Abuse
Prevention (CSAP). Thesetwo programs have been among the seven programs so honored by CSAP from more
than 350 high-risk youth grants awarded since 1987. Identification of the investigator’ swork hasled to
participationin CSAP snational dissemination of model programsthat promote science-based and empirically
proven prevention programs.

SMART L eadersand the Family Advocacy Network have become permanent components of Boys& Girls
Clubsof America sSMART Movesnational prevention program. Theprogramsarebeing used in Boys & Girls
Clubs and schoolsacrossthe U.S.

Collaborativeafter-school programsfor high-risk elementary school children offered in acommunity youth
organization contributed to children’ sbehaviorsthat will help protect them from future a cohol, tobacco, and
other drug use. Specifically, theintervention helped program children resist negative behaviorsin school,
respect teachers and other school personnel, solve peer and school problems, and exhibit ethical behavior.

Sour cesof Funding: Hatch Act and State appropriated funds. Thisplanned program also leveraged the
appropriated fundsby receiving agrant from the Center for Substance Abuse Prevention.
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Scopeof Impact: MultistateResearch - AR and FL.

Planned Program: | mpactsof Population and L and-Use Changeon L ocal Gover nment Financein
PennsylvaniaCommunities(PEN03589)

Key Themes: Community Development, Impact of Change on Rural Communities, and Jobs/Employment

Brief Description: Thisstate experiment station project devel oped and implemented acounty-level economic
tool that helpslocal |eadersand citizens understand and respond to economic changein their community. The
tool, called CIM-PSU (short for “ Community Impact M odel—Penn State”), includesimpacts on employment,
population, local governments, and school districts. A variety of analyseswere completed in FY 2000, including
the economic impact of the Plum Pox virusin Adams County orchards (collaborated with multistate project NE-
501), the potential impact of residential development in one northern Pennsylvaniacounty, the potential impact
of atravel plaza, the economic impact of amajor coal mine closing in southwest Pennsylvania, and the impact of
aproposed power plant in asouthwest county. Most of these analysesincluded several local meetingswith
stakeholdersto ensurethat their concernswere considered in the analysis and so they could understand the
results. A web-based interactiveworkbook for communitiesto predict theimpact of residential development
was created for use by local officialsand interested citizens. A project examining the effectiveness of land use
planning in Pennsylvania, involving professional plannersand an advisory group of municipal and county
planners, wasfinished. Thisproject used surveysto all townshipsand boroughsin the state, all county planning
departments, and all Pennsylvaniamembers of the American Institute of Certified Planners. Theimpact of local
taxesis often mentioned as one of the major pressuresforcing farmersto sell out for development, but few
academic studies have calculated the dollar impact onfarmers. A final project focused on theimpact of real
property taxes on Pennsylvaniafarmer, relying on U.S. Censusdata, local tax information, and five-year yield
and price averages.

I mpact/Accomplishment Statement: Analysisof the potential economicimpactsof Plum Pox viruson
affected growersin Adams County, Pennsylvania, provided figuresthat led to state and federal compensation
programsthat amounted to over $20 million. Thiswasthefirst full compensation package ever developed for a
perennia crop and was co-developed with USDA, PA Department of Agriculture, and Office of Management
and Budget.

One community Chamber of Commerce teamed with local government official sto use analyses of the economic
impact of acoa mine closing to apply for state grantsto assuage employment | osses.

Theon-linefiscal impact workbook was used atotal of 361 timesby local planners, local government officials,
and interested citizensaspart of their local land use planning related to residential development.

Project resultswere used in FY 2000 asthe basisfor 29 local educational meetings across Pennsylvaniawith 727
direct person contacts. Fivein-servicetraining sessionsfor county extension staff (train thetrainer sessions)
were conducted.

A four-week-long on-line course designed to hel p peopl e understand fiscal impact analysiswas devel oped and
offered twice.

Sour cesof Funding: Hatch Act and State appropriated funds.

Scope of Impact: Integrated Researchand Extension
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Stakeholder Input Process: Our partnership with PennsylvaniaCooperative Extension providesthe core of our
stakeholder input. Detailsof the county, regional, and statewide processes for communicating with stakeholders
can befound in the Penn State Cooperative Extension FY 2000-04 Plan of Work and the Penn State Cooperative
Extension Annual Report of Accomplishmentsand ResultsFY 1999-2000. Nearly one-half of theadministrators,
faculty, and staff at the University Park campus supported with research funds have split appoi ntments between
extension and research, which greatly facilitates our reliance on extension in the stakehol der listening process.

In addition to extension contacts, we participate in an extensive set of meetingswith stakeholderswho provide
feedback regarding research programming. A listing of groups and eventswasincluded in the Pennsylvania
Agricultural Experiment Station Research Plan of Work FY 2000-04. We a so interact closely with the Penn
State Ag Council (http://agcouncil.cas.psu.edu/), which represents over 90 organizationsor groupswith interests
inagricultureand food issues. Consideration of stakeholder input wasincorporated into decisionson filling
positionsthrough discussionsamong faculty, unit leaders, and college administrators. Individual faculty often
include stakeholder issuesin their research programs asthey renew and revise their experiment station projects.

Examples of therole of stakeholder concernsin the research portfolio of the PennsylvaniaAgricultural
Experiment Station include research in the Department of Agricultural and Biological Engineering on sensorsto
assess purity of honey, initiated asaresult of discussionswith the Honey Board. Discussionswith the State
Horticultural Association of Pennsylvanialed to therefilling of aposition specializing in postharvest physiology
at the Fruit Research and Extension Center in Biglerville. A positionin ornamental horticulture was added with
direct input from the PennsylvaniaChristmas Tree Growers Association. The comprehensive needs assessment
process conducted by the Cooperative Extension system, in partnership with their advisory board, the
PennsylvaniaCouncil of Cooperative Extension A ssociations, identified anumber of research needsthat were
also addressed by position redescriptionsand new hires. Examplesinclude positionsaddressing
intergenerational programming and aging, family resiliency, and youth/family devel opment.

The PennsylvaniaAgricultural Experiment Station al so underwent aCivil Rights Compliance Review in
October, 1999, conducted by USDA-CSREES. Asaresult of thisreview, we have made good faith effortsto
increase our diversity, both in personnel andin programming. We haveincreased participation in summer
research programsfor students from underrepresented groups, provided seed grant money from the experiment
station for research projectswith animpact on under-served clientele, hired Catherine Lyonsas Director of the
Center for Minority Graduate Opportunities and Faculty Devel opment, and worked to have all academic unitsin
the Collegeof Agricultural Sciencesincorporate specific diversity- based amendmentsinto their unit strategic
plans.

Program Review Process. There have been no significant changesin the Merit and Peer Review processes
during FY 2000 as stated in the Research Plan of Work for the Pennsylvania Agricultural Experiment Station for
Federal Fiscal Y ears 2000 to 2004.

Evaluation of the Successof Multi and Joint Activities:

MultistateActivities: The PennsylvaniaAgricultural Experiment Station (AES) recognizesthe synergy obtained
through collaboration with colleagues at other institutions and continuesto participatein formal multistate
projects (39 active multistate projectsin FY 2000). Furthermore, researchersat Penn State frequently enter into
successful programsin collaboration with other states, particularly to addresstime sensitiveissues of importance
to our mission. Some of these multistate programsare theresult of external funding leveraged by Hatch funds,
while other programs represent cooperation that has devel oped naturally around shared i ssues of importanceto
thestatesinvolved.

Integrated Activities: Penn State University, under the guidance of President Graham Spanier, isdedicated to the
goal of becoming “the premier university in the nation in theintegration of high-quality teaching, research, and
service.” ThePennsylvania AES hasacommitment to working with Penn State Cooperative Extension and other
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elementswithin the College of Agricultural Science and the University to integrate research with
extension/outreach and moreformal educational opportunities. Nearly all of our faculty at the University Park
campus havejoint responsibilitieswith research and extension or resident education. Thesefaculty conduct
basic and applied research that providesthe raw material for communicating the latest science-basedinformation
to our student clientele, whether they bein our classrooms, at their home computers through our World Campus,
or involved in our extension/outreach efforts. The practice of split appointments has continued with our new
hiresin FY 2000.

Multidisciplinary Activities. Much of the research conducted by the PennsylvaniaAESismultidisciplinary by
nature. Many of the problems encountered in areas such as agricultural production, environmental protection,
and consumer education requirethe collaboration of scientistsfrom disparatedisciplines. Faculty inthe AES
have becomeactive partnersin University-wide initiatives, including the Life Sciences Consortium, the
Environmental Consortium, and the Children, Y outh, and Families Consortium. Each of these Consortiahas
been built around atheme of multidisciplinary interactions.

GuiddineQuestions. Research conducted by the PennsylvaniaAESisclosely tied to the needs of stakeholders
through collaboration with the Penn State Cooperative Extension System. Thislinkagedrivesour integrated
activities — extension listening leadsto research, which leads back to extension delivery. Therelationship
between students as stakehol ders and research activity in the AESislessdefined, but present nonethel ess.
Course material isconstantly updated, especially in more advanced courses, to reflect new scientific knowledge
generated through AES-sponsored research. AESfaculty are also mentorsfor research conducted by
undergraduate and graduate students. Stakeholder listening, described inaprevious section, isan important
component of determining the direction of planned programs, both at thelevel of the experiment station and for
individual faculty intheir research. Penn State’ s Agricultural Council, comprised of over 90 organizationswith
agricultural interests, representsaval uable source of input to inform research directions.

Several of our planned programs have elements designed to reach under-served and under-represented
Pennsylvaniaclientele. However, the AES recognizesthat thisisan areathat deservesto be strengthened.
Toward that end, the AES offered amini-grant program in FY 2000 to encourage programs designed to have an
impact on under-served and under-represented groups. Four projectswere funded and have begun. These
projectsinvolve faculty and staff from four unitswithin the College of Agricultural Sciencesand linkagesto
other Penn State units, with substantial effort to achieve amultidisciplinary approach. Theprojectsare
multifunctional, spanningresearch, extension, and resident education.

Thediversity of our budgeted (standing) faculty isalsoimproving. At the beginning of the 2000 fiscal year we
had 6 percent minoritiesin the faculty while 8 percent were minority at the end of thefiscal year. Thefaculty
showed increased numbersin black, hispanic, and asian ethnic groups. Additionally, the percentage of female
faculty increased from 15to 17 percent during the 2000 fiscal year. To be more precise, 7 of the 24 new faculty
were female and 2 of 24 were targeted minority groups. Total minoritieswere 6 of 24.

Expected outcomes and impacts are described through the AES project approval system, with reports of actual
outcomes and impactstracked through the CRI S system.

Many of our multi and joint activities were demonstrably successful during FY 2000. For example, anintegrated
research/extension project (NE-501) addressing the outbreak of plum pox virusin Pennsylvaniareceived the
Award of Excellencefrom both the Northeast Extension Directors and the Northeast Experiment Station
Directors. Thisdual honor isareflection of the continued value of tight linkage between functionality in
addressing issues of critical importanceto our stakeholders. Impact statementsfor many of the multistate
projectsinwhich the Pennsylvania A ES parti ci pates can be found on theweb
(http://Amww.agnr.umd.edu/users/neral Proj ects/impacts/summary.html).

Integr ated Resear ch and Extension Activities: Of the 600 administrators, faculty, and staff at University Park
who are supported with research funds, 270 have split research and extension appointments. Funds supporting
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thisresearch portion of these positions accountsfor the appropriated dollarsindicated on Form CSREES-REPT
(see Appendix A). Thedollarsindicated on thisform are theresult of personnel with aresearch and extension
joint appointment, where the research portion is paid on Hatch or Multistate Hatch funds.

Theresourcesindicated in thisdocument are based on FY 2000 expenditures and do not includefringe benefitsor University overhead.
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U.S. Department of Agriculture
Cooper ative State Resear ch, Education, and Extension Service
Supplement to the Annual Report of Accomplishments and Results
Multistate Extension Activitiesand Integrated Activities
(Attach Brief Summaries)

Institution: PA Agricultural Experiment Station
State: Pennsylvania

Check one; Multistate Extension Activities

X Integrated Activities (Hatch Act Funds)
Integrated Activities (Smith-Lever Act Funds)

Actual Expenditures

Title of Planned Program/Activity FY 2000 FY 2001 FY 2002 FY
2003FY
2004

Joint Research and Extension Personnel Appointments $1,511,058

Total $1,511,058
N2l e Ponedoa

Mar 9, 2001

Paul A. Backman, Dir ector o0 3
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