+ Plan of Work for Agricultureand Forestry Resear ch
Clemson University

July 9,1999
Introduction:

TheAgricultureand Forestry Research Systemisheadquarteredin Clemson South Carolinaand works
inconjunctionwiththe Cooperative Extens on Serviceto operate Research and Education Centersat
four locationsacross South Carolinaand managesresearchfacilitiesonthecoast and adjacent tothe
maincampusinClemson.

Thisplan of work isacomprehens vestatement of Agricultureand Forestry Research’ sintended
researchactivitiesforthenextfiveyear, asrequired by theAgricultural Research, Extensionand
EducationReformAct of 1998 (AREERA), andasallowed under theUSDA’ s* Guiddlinesfor Land
GrantInstitution Planof Work.” Theplanwasdevel oped collaboratively withTheCooperative
Extension Service' sPlanof work andisbasedincurrent strategic plans.
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PLAN OF WORK NARRATIVEFOR
AGRICULTUREANDFORESTRY RESEARCHAT CLEMSONUNIVERSITY

|. Prefaceand Authority
Federa Register/V ol 64, No. 74/Monday, April 19, 1999/Notices
TheCritical Short Term, Intermediateand Long Term Agricultural 1ssuesinthe Stateof South Carolina

Thereisnoquestionthat our society ischanging at amorerapidratethanever before. At Clemson
University wearecommittedtodefining our roleintoday’ ssociety andto preparingfor that roleto
continuoudy evolveovertime.

Tothisend, Clemson publicserviceand agriculturefaculty membersand administratorshavebeen
heavilyinvolvedinfuturingactivities, solicitinginputan dsharingfindingswith America sother landgrant
universitiesonour sharedresponsi bilitiesandchallenges.

Clemsonfaculty recognizedthat the | ssues to Actionreport by theNational Associationof State
UniversitiesandLand Grant Collegesidentified commonissuesfor al landgrant universities, but that
actionplanswoul d havetobedevel opedandimplementedindividual ly with stakehol der input.

Thisledtotheformation of faculty task forcesandto production of anationally broadcast seriesof
teleconferencesontheroleof land grant universitiesinthe21st century. Thesetel econferencesprovided
avariety of perspectivesonlandgrant rolesandresponsibilities, and servedto createanational dialogue
onactionstobetaken by land grant universities.

Thebasi swasthenestablishedfor afaculty - devel oped action planwith stakehol der input that ensures
ClemsonUniversity will remainaleader in serving theneedsof thepeopl einour state, region, and
nation. Theaction planisnot astatic document, but aprocessthatisevolvingover timeaswegain
experiencefromimplementingtheplanandfromrece vingfeedback fromfaculty, administrators, staff,
andstakeholders. Wheredoesacademiafitintheagricultural industry of thefuture?How does
academiawork withthemega- corporations?What happenstorura communities?

For nearly adecade Clemson hasbeenwrestling with an ongoing challenge: How dowemeet theneeds
of society today and prepareto meet the needsof tomorrow? Wenolonger liveintheagrariansociety
inwhichlandgrant universitiesserved only theneedsof thefamily farmer. Instead, weliveina

technol ogical andinformation soci ety that demandsmoreand moreinformationand productsat an
increasingly fast pace. Alongwi ththeneeds, thevery structureof society ischangingat adramaticrate,
asarethefoodandfiberindustriesthat |and grant universitieshavetraditional ly served.

Specificagricultura issuesin SouthCarolina

shorttermissuesinclude:



- economicand physiologica stress resultingfromthecurrent crisisinagriculture -
recent discoveriesof plant diseases
-impact of thecontinuingdrought.

intermediatei ssuesinclude:

- enhancingeconomicdevelopmentinrura areas

- increas ng researchintoyouthandfamily devel opment issues

- building partnershipswith the private sector to enhancetheimpact of research
programs

-sustainability of air, water and soilsfor enhanced agricultural productionand
conservationof natural resources.

-definingalternativeagricultura enterprisestoalleviatestressfrom production of
traditional commodities, i.e.tobacco

longtermissuesinclude:

- utilization of thenatural resourcebaseinanenvironment of rapidpopulation growth,
urbanizationandsprawl.

Theresearch programsoutlinedinthisplan of work aredesi gnedto addresstheseissues.
[1. Submission of the 5 year plan of work for Agriculture and Forestry Research at Clemson
Universty
A. General
1. PlanningOption
Theplanof work isa5year prospectiveplanthat coversthe period of fiscal year 2000
through 2004, withtheoptionto submit annual updatestothe5year planof work. The
5year planof work may bepreparedfor aningtitution’ sindividual functions.
2. Period Covered
Thefiveyear planof work should cover theperiod from October 1, 1999 through
September 30, 2004.

3. Projected Resources

Theresources that areall ocated for variousplanned programsinthefiveyear plan of
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work, intermsof humanandfiscal measures, should beincluded and projected over the
nextfiveyears.

4. Submissionand DueDate

Theb5year plan of work must besubmitted by July 15, 1999 to the Partnershipsunit of
the Cooperative State Research, Educationand Extension Service, U. S. Department of
Agriculture. (Bhewitt@reeusda.gov)

5. Certification

The5year plan of work hasbeen signed by the 1862 Research Director,
seepage 1.

6. Definitions
SeeFederal Register/Vol 64, No. 74/Monday April 19, 1999, pp 19245-19246.
B. Componentsof theFiveY ear Plan of Work
1. Planned Programs

a. National Goals: Thefiveyear planof work for Agricultureand Forestry Researchat
ClemsonUniversity isbased onthefivenationa goalsestablishedintheCooperative
State Research Educationand Extension Service(CSREES) Agency StrategicPlans
andlinedtothefivenational goal swithintheResearch, Educationand Economics
(REE)MissionAreaof theU.S. Department of Agriculture.

Currently thenationa goa sare:

God 1: Anagricultura systemthat ishighly competitiveinthegloba economy.
Goal 2: A safeand securefood system.

Goal 3: A hedlthy, well nourished population.

Goal 4: Greater harmony between agricultureand theenvironment.

God 5: Enhanced economicopportunity andquality of lifefor Americans,

b. Format: Thefiveyear plan of work should bereportedintheappropriate
matrix format, eachcell of whichidentifiesplanned programsthat fall under
one or more of the national program goals



c. ProgramDescriptions. Programdescriptionspresentedinanarrativeformorineach
cell of the matrix for aplanned programwill berelated tooneor moreof thefive
national goals. A descriptionof theprogrammodel beingimplemented at Clemsonand
detailsontheeight programsof Agricultureand Forestry Researchat Clemson
University arepresented here.

Public Serviceresearchinitiativesat Clemson University aredesignedto meet theneedsof thestate’' s
citizensand at the sametimebeonthecutting edgeof scienceandtechnol ogy asviewed by peers.
Someresearch needsaremorecritical andtimesensitivethan others, and must thereforebegiven
priority over other research needs. Oncetheneedsof thecitizenshavebeenmetinonearea, research
emphasismust beshiftedtothenext priority area. A staticset of researchpriorities will notsuffice,
becauseinformation needsconstantly change, and theresourcebaseexpandsand contractswithnew
legidativeinitiatives, grants, retirementsandtheconclusionof researchinitiatives.

TheAgricultureand Forestry Research System at Clemson usestwo primary approachesto meet
researchneedsin South Carolina:, theresearch project, and theresearch program.

TheResearchProject:

Research projectsareinitiated by individual faculty membersto addressspecific, highly focused
research subject areainoneof thefollowing five PSA goal areasthat alignwiththestrategic
planandwhicharemirroredinthegoal sof the Government Performanceand ResultsAct
(GPRA).

AgrisystemsProductivity andProfitability
Economicand Community Development
Environmenta Conservation

Food Safety andNutrition

Y outh Development

Research projectsarenormally fundedfor uptoafive-year period.

Faculty may purchasethetimeof other faculty onacontractual (consultant) basisusing their
allotted project fundsto assistintheconduct of theproject.

Eachresearchproposal isreviewed by AFRfor relevance, capacity andimpact.

All researchprojectsarepeer reviewed, sentto USDA for approval andincludedin
theCurrent ResearchInformation System (CRIYS).

Annual reportsarerequired oneach project. Final reportsarerequired oneach completed
project.



All PSA researchinvestmentsmust beaccountedfor by aresearch project.
Research projectsmust besubmitted according tothefollowingtimeline:

April  Proposalsfor new projectssubmittedto AFRS

May Approved projectsaresent outfor peer review

June Projectssentto USDA for Approval

Jy  Projectsareapproved andfunding becomesavailable.

TheResearch Program:

Research programsaredesignedinacooperativeeffort by numbersof faculty (frommultiple
collegesif appropriate) whenaneedfor researchinthestaterequiresmulti -disciplinary
expertise, interdepartmental resourcesand sometimesinput and techni cal assistancefromacross
theregionor nation.

Aswithresearch projects, programsmust befocusedinoneof thefive PSA goal areas that
alignwiththestrategicplanandwhicharemirroredinthegoa sof the Government Performance
and ResultsAct (GPRA). Programsmust be coordinated asappropriatewith other PSA
programinitiatives.

Faculty may devel op programareasof researchand form programteamsbased ontheir current
or proposedresearch projects, usingtheir strategi c planning processinconcurrencewiththeir
department chair and Dean.

Programteam membersmay purchasethetimeof other faculty onacontractual (consultant)
basisusingtheir alotted project fundsto assistintheconduct of theprogram.

Onceaprogramhasbeendefined, al related coststoincludethosefor infrastructureneeds, will
becal culatedtodetermineprograminvestments. Thiscalculationwill h el pestablishtheprogram
basebudget.

Programsmust besubmitted el ectronically for reviewinatwopartformat. Thefirst part will
outlinerelated activitiesand accomplishmentsinthel ast fiveyearsby theprogramteam
members, and thesecond partwill providetheplanned programactivitiesfor thenextfiveyear

period.
Characteristicsof aResearch Program Environment

- Awebsitewill beestablishedfor each program, andwill featureafull rangeof descriptive
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informationontheprogram and sel ectedinformation oneach project associated withthe
program.

- Therewill beincreased opportunitiesfor interactionand collaborationamongfaculty who
sharesmilarinterestsand expertise.

- Thereisthepotential forincreased collegiality among faculty, technical staff, graduateand
undergraduatestudentsand administratorscentered aroundtheprogram area.

- Each faculty member’ shomepagewill givethemaccesstocurrent informationontheir
individual project and programexpendituresby cost category, aswell astheinvestment history
onboth.

- TheSouth CarolinaGrowing component of CU-AIM Swill provideareadily accessible
€l ectronicand downl oadabl eresourcefor mediaand publicinformationontheprogram, its
directionanditscontributionstothestateand nation.

- Therewill beincreased opportunity for faculty to sharefacilities, equipment and staff and thus
Maximizeresources.

- Research programscan beeffectively marketedtothe SC General Assembly becauseof the
relatively board focusof theresearch effort when presentedinaprogramformat, andthecl ear
identificationwithoneof thefivePSA goals. will increasedrecognition

- Programresultsfor al reporting purposeswill beavail ableontheprogramhomepage.
Thiswill eliminatetheneedfor faculty toduplicatereport son programsand progressthroughout
theyear. Thefaculty’ sability tosharetheir work withtheir colleaguesat other institutionswill be
enhanced, by their ability topull currentinformation off their homepageor off theprogram
homepageand senditelectronically orinhard copy.

- Theprogramsystemistotally compatiblewithal |l USDA reporting and accountability
guiddinestoincludetheCurrent ResearchInformation System (CRIS).



AGRICULTURE AND FORESTRY RESEARCH PROGRAM 1: TURFGRASS
1. Issuetobeaddressed: TheTurfgrassProgram, relatingto Goal 1 and Goal 4.

TheTurfgrassProgramat ClemsonUniversity isamulti - disciplinary program, involving many research,
Extens onandteaching personnel workingtogether both onthe Clemson campusandthroughout the
stateof South Carolina.

Turf production, establishment and maintenance whether onthesodfarm, ontheathleticfield or onthe
golf courseisanagricultural enterprisethatisprofitable(Goal 1) andisbeingresearched. Turf, beingan
agriculturd crop, isroutinely suppliedwithfertili zers; treated with pesticidestoco ntrol insects,
pathogensandweeds; issubjected tovariousagronomictillagepractices. Consequently,

environmentally sound practi cestoforestall pollution of nutrientsand pesticidesinsurfaceandground
watersisbeingresearched (Goal 4).

Under Goal 1, wearecurrently rel easing two new fescuevari etiesand haveaseeded bermudagrass
nearly ready for release. Thesenew varietiesarewell adaptedto our stateand should benefit our turf
industry. Also, under Goal 1, weareexaminingand measuring theeffectsof sub-airirrigationona
multi - variety chippinggreenatacommercial chippinggreen. Itisanticipatedthat theinformationfrom
theseexperimentswill beusedin PGA courseswheresub-airisrequiredfor greens. Inother
experiments, wearemonitoring microbia popul ationsthat degradenematicides. Nematicidesthat are
frequently applied aresubject toimmediatedegradationandare, thereforeuseal ess. Better timing of
nemeaticideapplicationsbased upon nematodethreshol dsrather than periodicandfrequent applications
will likely makethenematicidesmoreeffectiveand causel essharmtotheenvironment (Goals1and4).

2 PerformanceGoals: Toincreaseturf quality and reducenon-sourcepollutants(i.e. fertilizer
andpesticides)

Output Indicators: 1. Refereedjournal articles, patents
2. Improvedvarieties

Outcomelndicators. 1. Better environment with reduced useof pesticides
2. Increasedjobopportunitiesandinvestmentsin thestate

3. Key Program Components:
Researchprojectswill focuson: Better practicesfor diseaseand pesticideresistanceand pesticide
use, improvedwater quality, greener, moreresistant grassesand useof agrationtoimprove

golf greens.

4. Internal and External Linkages:



Departmentsof horticulture, plant pathol ogy, plant physiol ogy, entomol ogy, soils, agronomy, economics
andtoxicology, aswell asthe Cooperative Extension Service. State Departmentsof Healthand
Environmenta control, Parks, Recreationand Tourism, Commerceand Natural Resources,
Golf SuperintendentsAssociationandthe Turf GrassFoundation.

5. Target Audiences:

Urbanandrural homeowners, commercial lawncarefirms, golf coursesuperintendentsand owners, and
growers.

6. ProgramDuration:

Fiveyears

7. Turf GrassProgram. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001 FFY 2002  FFY 2003  FFY 2004

1 10 b3 )7 I%O /9 14
2
3
H4 07 D2 D5 0 b3 D9
5

L7 b5 12 DO B2 3

Turf GrassProgram FTEDistribution:
H1 H2 3 4 5
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AGRICULTUREAND FORESTRY RESEARCHPROGRAM 2: WATERQUALITY
1. Issueto be Addressed: TheWater Quality Program, relatedto Goal 1 and Goal 4

Thegoal of thewater quality programisto devel op strategiesby which economically viableland usecan
coexistwithgoodwater quality. Inorder toaccomplishthisgoal itiscritical tocharacterizeprocesses
that control contami nant movement, contaminant bioavail ability andtoxi city, and contaminant
degradationandassimilationby natural biogeochemical processes.

Thewater quality programwill have several research areas composed of related projects.

Typica projectsincludeacombination of field datacollectionand modelingtodevel opmethodol ogies
that areapplicabletoawiderangeof situations. Runoff samplescollectedfromseveral points(tile
outlet, inflow intoapond, outflow from pond, and outflow froma downstream wetland) withinan
agricultural watershed providedataused to determinechangesin pol lutant | evel sasflowspassthrough
thewaterways. Suchdata, alongwithlaboratory analyses, canbeusedtodevel op causeand effect
rel ationshipsand perf orm massbal ances. Theserel ationshipsarethenusedto estimateimpactsand
evaluatetechniquesfor risk mitigationasafunction of land use, nutrient applications, crop
characteristics, soil properties, andweather conditions. Additiona effortsincorp orate Geographical
I nformation Systemsand Global Positioning Systemsto simplify thedetail ed datainputsrequiredfor
modelingwatershedsand all ow assessment of ecol ogical risk.

2. PerformanceGoals: Dataon measured chemical and sediment constituentsand quantitiesin
ground and surfacewatersshowswhether thereisaperceived or real problem with water quality.
Impactsof changingland useand devel opment onwater quality iscritica for watershed planningand
longtermeconomicgrowth. Identification of sourcesandfatesof pollutantshel pspolicy makers
determinewhat stepsarerequiredtoinsureasafewater supply. I ntegrationof Gl Swithwater quality
modelspermits"Whatif ...?" questionsto beasked sothat risk of environmental damageisconsidered
earlyinprojectdevel opment.

Output Indicators:

1. Research publishedinpeer-reviewedresearchjournals
2. Extension publicationsbased on peer-reviewedjournal articles

Outcomelndicators:

1. Improvedwater quality an safety for citizensof South Carolina
2. Betterinformationfor policy decisions

3. Key Program Components:
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Researchprojectswill focuson: Monitoringand A ssessment, Point SourceDischarge Evauation,
Watershed Processes, Best Management Practi ceDevel opment, M athematical Modeling,
Ecological Risk Assessment, andRisk Mitigation.
4. Internal and External Linkages:

SC Departmentsof Healthand Environmental Control, Natural Resources, Parks, Recreationand
Tourism, theForestry Commission, Forestry Association, industry, growers

5. Target Audiences.

Commercia producers, rura water districts, processingindustry forestindustry,
rural homeowners.

6. Program Duration:
Fiveyears

7. Water Quality Program. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001 FFY 2002  FFY 2003  FFY 2004
1 ) ) b D 4 D
F2
+3
F4 10 D1 ’0 D6 h4 70
19)

b9 D1 86 2 |6 /6

Water Quality Program FTEDistribution:

tl t2 3 4 5
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AGRICULTUREAND FORESTRY RESEARCH PROGRAM 3: FRUIT
1. Issuetobeaddressed: TheFruit Program, related to Goal 1 and Goal 4.

Some of the objectivesof the Fruit Program are to expand the genetic resourcesfor peach rootstock /
sciondevel opment/ enhancement throughtraditional and molecul ar technol ogies, todevel op profitable
and economically sound production practicesandtoensureahighquality, marketableand profitable
product. A magjor programisthedevel opment of the Guardian peach rootstock which offersboth
tol eranceandresi stanceto harmful nematode speci esthat aresomewhat controlled by nematicides
(Goal 1). Notusing nematicideswill bebeneficia totheenvironment (Goa 4). Weareusingreflective
filmsinpeachorchardstoincreaseyield (Goal !). Wearedevel opingintegrated pest and crop
management systems(IPM andICM) for variousfruitsgrown in our state. Lesspesticideswill beused
that harmtheenvironment (Goal 4). Other objectivesinvolvethedevel opment of integrated cropand
pest management systemsthat woul dlead to enhanced environmental qudity.

2. PerformanceGoals. I ncreaseprofitability and enhancetheenvironment

Output Indicators: 1. Refereedjournal articles, patents, licenses
2.Varietal rel eases, germplasmrel eases

Outcomelndicators. 1. Improvedvarietiesof fruit (% acreageadoption)
2.Employment of |PM (% acreageadoption)
3. Key Program Components:

Researchprojectswill focuson: Reduced pesticideusage, stabilizecurrent productionof largefruit
industry, increaseproductionof small fruitindustry, diseaseandinsect resistance.

4, Interna and Externa Linkages. Horticulture, Plant Pathology & Physiology, Entomology, Ag
Engineering, AgEconomics, SC Department of Agriculture, Regulatory agencies, processors,
Virtual Fruit Center, NC & GA Land Grants, chemical salesand equi pment industry,
commercia producers, packers, limitedresourcefarmers, hobbyists.

5. Target Audiences:

Urbanandrural homeowners, commercial producers, theprocessingindustry, packing houses.
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6. Programduration:

Syears

7. Fruit Program. Allocated Resources(Planned) by Godl

FFY 1999 FFY 2000 FFY 2001 FFY 2002 FFY 2003  FFY 2004
1 174 879 301 A58 370 054
2
t3
4 575 764 033 384 19 39
5

749 643 334 843 189 393

Fruit ProgramFTEDistribution:
0 t2 3 4 5

14




AGRICULTURE AND FORESTRY RESEARCH PROGRAM 4: FIREANTS
1. Issuetobeaddressed: TheFire Ant Program, relatedto Goal 1, Goal 4 and Goal 5.

The non-indigenousFireAnt underminesboth plant and animal productionand decreasestheprofitability
of theagricultural enterprisein South Carolina. They areanuisancetohumans, plantsandanimals.
Farmers, publicand privateland managersand homeownersspend significant sumsof money onfireant
control. Thefireantisafrequent andwell documented causeof medical attentionwith 3deaths
attributabletofireantsin South Carolinainthelate 1990s. Wearerel easingimported parasitesand
parasitoidsof fireantsinseveral SClocales. Hopefully thesebiocontrol agentswill survive, spreadand
multiply inour climateand greatly suppressfireant popul ations. Thesebiocontrol agentsif successful,
will decreasecontrol costsfor farmers(Goal 1) and becauseof |esschemical control measuredbeing
appliedwill improvetheenvironment andwill allow other nativeant and other insect speciestoreturnto
higher populationlevels(Goal 4). Wearea soresearchingtheimpact of fireantsonnativeplants, fish,
birdsandreptiles(Goal 4).

2. PerformanceGoals: Toincreaseagricultural productivity and toenhancetheenvironment

2. PerformanceGoals:

Output Indicators: 1. Refereedjournal articles, patents, licenses
2. Biologicd control releases

Outcomelndicators. 1. Better environment w/reduced pesticideuse
2.Reduced medical costs
3. Reduced management costs
4. Outdoor areas

3. Key Program Components:

Researchprojectswill focuson: BMPfor IFA management, |FA Biocontrol, IFA
Economic/Socia Impacts,improvedquality, IFA Ecological characterization

4. Internal and External Linkages:
Entomology - Crop & Soil Environmental Science - AgEconomics - Aquatic, Fisheries&
Wildlife,Horticulture, Extension, MUSC, DNR, Quail
Unlimited, Pesticidel ndustry, Nationa GAPprogram, legistativegroups

5. Target Audiences:
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Homeowner, green scapemanagers, farmers, recreational and athleticmanagers.

6 ProgramDuration:

FiveYears

7. FireAnt Program. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001 FFY 2002  FFY 2003  FFY 2004
1 83 73 77 06 31 82
2
3
H4 79 16 71 A5 39 53
5 D6 A3 04 A9 08 71
08 31 A2 191 78 05
FireAntProgramFTEDistribution:
H1 H2 3 4 5
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AGRICULTUREAND FORESTRY RESEARCH PROGRAM 5: DAIRY PROFITABILITY
1. Issuetobeaddressed: Dairy Profitability Program, relatedto Goal 1, Goal 4 and Goal 5

Thisprogramwill examinealternativemeansof dairy wastedisposal inlinewith accepted environmental
standards, reduceanimal nutrient excretionthrough pasture- based management, and alter nutrient
content of dairy productstoimproveconsumer acceptanceand benefitstohuman health. Researchon
dairy wastedisposal will beconducted withanew wastehandling systemthat will addressthemeasures
neededtomaintaintheprofitability of dairiesinthe Southeast. |nconcert withthewaysof handling
wastearethestepstotaketoreducetheintensivenatureof dairy operationsby exploringthebetter use

of pastures. Withthesechangesinfeeding al sowill comethebenefitsof ateringthecompositionof milk
productsthat consumerswill prefer.

2. Performancegoals: Thereduction of wasteisamajor concerninthe Southeast. Withtheurbanization of
farming communities, therehasbeen aneedtor eassessthebest management practicesfor dairy
operations. Throughnew proceduresfor handlingandtreatingwaste, theprofitability of dairieswill
improveintheSoutheast. Thestepstakentoachieveal ower wasteoutput will asoprovidefor milk
thatisof higher quality becauseof theenhanced nutrientintakefor thecows. Thisaddedvalue
approachwill positively affect profitability of dairies.

Output Indicators: 1. New procedures, practices, journal articles, patents
Vaue added, new lagoon practices

Outcomelndicators. 1. Economiccompetitivenessintheindustry
Increased environmental sensitivity

3. Key Program Components:

Research projectswill focuson: Waste management, pasture-based grazing, food (milk)
quality

4. Interna and External Linkages:

Anima andV eterinary Sciences, Agricultural Economics, Agricultura Engineering, Agronomy, Natu rd
ResourceConservation Service, Department of Healthand Environmental Control, Food
Scienceand Human Nutrition, Biological Sciences, other LandGrant Universities, Animal
Industries, USDA, NSF, Dairy Management, Inc., American Jersey CattleAssociation

5. Target Audiences.
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Dairy Industry, Department of Healthand Environmental Control, Food Production|ndustry

6. ProgramDuration:
FiveYears

7. Dairy Profitability Program. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001 FFY 2002  FFY 2003  FFY 2004

1 (6 D5 |12 (2 12 P8

F2

+3

t4 b5 D9 /6 1

5 L7 b3 b5 19
(6 D5 2z 544 883 855

Dairy Profitability ProgramFTEDistribution:

tl t2 3 4 5
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AGRICULTUREANDFORESTRY RESEARCH PROGRAM 6: FOOD SAFETY

1. Issuetobeaddressed: Food Safety Program, related to Goal 1

Thegoal of the Food Safety Programis: (1) to develop or improvestrategiesfor controlling or
eiminatingmicrobid pathogens(suchask. coli, Listeria, Campylobacter, and Salmonella) infoods, (2)
toapply thosestrategiestoimprovethesafety and extend thesafeshelf - lifeof food systems, and (3) to
transfer theknowledgeandtechnol ogy tothefoodindustry. Thespecificresearchareastobe
addressedincludedevel opment of antimicrobial compoundssuchasbacteriocins, ozone, chelators, fatty
acids, and other biocides. Indepth study of themetabolicactivity of bacteriocin-producing
microorganismsaswell asthe activity of thesebiocidesagainst pathogenswill beamgjor research
focus. Thetechnology devel opedwill betransferredthroughfoodindustry contacts, cooperative
industry research projects, patent agreementswithindustry, and through cooperativeextenson
activities

2.

PerformanceGoal s. General performancegoal : Conduct research projectsthat develop
compounds, methodsand strategiestoinhibit theproliferation of pathogenicbacteriainfood
systems. Theseresearchdevel opmentswill thenbetransferredtoindustry andthegenera public
throughrefereedjournal articles, publicpresentations, publicinterviews, tradeand popul ar press
articles, symposia, industry contacts, workshops, patent agreements, and cooperativeproj ects.

Output Indicators: 1. Refereedjournal articles, presentations, patents, abstracts,

awards, popular trade publications.
2. Conductingworkshops, symposia, training sessions.
3. Submitted andfunded grant proposal stargeting food safety.

Outcomelndicators. 1. Safer food supply withfewer foodborne illnesses.

2. Innovativeprocessi ng and packagingtechniquesused by the
food industry to improve the safety and extend the safe shelf-lifeof
food
3. Trained professional swithincreased knowledge of food saf ety issues
andincreased ability toaddressthem.

Key Program Components:

Researchwill focusontheisolationof new antimicrobial compoundsfor useinfoods, the
devel opment of antimicrobial packaging systems, thedevel opment of new food processing
techniques, and the education of food handlers and processorson food safety.

Internal and External Linkages:

Departmentsof Food Science/Human Nutrition, Packaging Science, Microbiology and
Molecular Medicine, Animal andV eterinary Sciences, Chemical Engineering, Biological
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Engineering, Environmental Toxicol ogy, SC Department of Healthand Environmental Control,
SC Department of Agriculture, Food Industry A ssociationof South Carolina, North Carolina
StateUniversity, University of Georgia, AuburnUniversity, AlabamaA& M, TexasA&M, and
theGreenvilleHospital System.

Target Audiences:

Food processors, food serviceoperators, food handlers, food regul atory agencies, food
packaging suppliers, food production personnel, consumers.

6. Program Duration:
Fiveyears

7. Food Safety Program. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001  FFY 2002  FFY 2003  FFY 2004
Goal #1 288,774 295,993 303,393 310,978 318,752 326,721
Goal #2
Goal #3
Goal #4
Goal #5
Tota 288,774 295,993 303,393 310,978 318,752 326,721

Food Safety Program FTE Distribution:

Goa #1 God #2 God #3 God #4 God #5 Totd

Saff 2.83 2.83
Faculty 5.90 5.90
Totd 8.73 8.73
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AGRICULTURE AND FORESTRY RESEARCH PROGRAM 7: ANIMAL
IMMUNOLOGY

1. Animal Immunology Program, relatedto Goal 1, Goal 4and Goal 5

Thisprogramwill examinethedetrimental effectsontheimmuneand reproductivesystemsof animals
andhumans, whichvariouslevel sof differentinsecticides, herbicidesand other zenobioticscause. This
will makeit possibletoidentify possiblewaysto re-mediatetheaction of thesechemicals. The
exposureof domesticandwildanimal saswell ashumansto chemical sintheenvironmentisaserious
concernof al. Theexposureof animalsleadsto possibleintroduction of thesechemical sintothefood
chain. Therefore, humanscoul d beexposed bothdirectly intheenvironment and throughthefood
chain. Todliminatethesepossibilities, itisimportant to detect thechemical sintheenvironment andto
alsodeterminether effectsonthebiol ogy of anima s. Researchto devel optestsfor detection of
chemical actiononanimalswill providesensitivemeasuresof thesechemical sintheenvironment.

2. Performancegoals: Thedevel opment of sensitivetestsor measuresof chemical actiononbiological
sysemsliketheimmuneand reproductivesystems, will lead toadvancesinunderstanding thesubtle
effectsof chemical sonanimalsand humans. Stepstore-mediatechemicalsfromtheenvironmentand
stoptheirintroductionintothefoodchainwill leadtosafer animal food productsfor consumers.
Bioassaysand detection systemsof chemical actiononanimal sand humanswill bedevel opedthrough
theseresearch approaches.

Output Indicators: 1. Journal articles, patents
2. New remediationpractices

Outcomelndicators. 1. Identify risk factorsonhumanandanimal health
2. |dentify negativeeffectsof PCB’s
3. Improveanimal production

3. Key Program Components:

Researchprojectswill focuson: Reproductiveefficiency of animals, catf ishimmunity, andstudy
of naturaly occurringtoxins

4. Internal and External Linkages:
Clemson’ sFood safety program and departmentsof Biol ogical Sciencesand ADVS, USDA,
industry, Medica University of South Carolina, NIH, NSF,
SC Pork Board, SC Poultry Board,

5. Target Audiences:
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Theanimal industry, SCDepartmentsof Healthand Environmental Control and Natural
Resources, themedi cal/hedthcommunity.

6. Program Duration:

FiveYears

7. Animal Immunology Program. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001 FFY 2002  FFY 2003  FFY 2004
Goal #1 264,911 271,534 278,322 285,280 202,412 299,722
Goa #2
Goa #3
Goal #4 331,139 339,417 347,903 356,600 365515 374,653
Goal #5 66,228 67,883 69,581 71,320 73,103 74,931
Totd 662,277 678,834 695,805 713,200 731,030 749,306
Anima Immunology ProgramFTE Distribution:
Goal #1 Goal #2 Goal #3 Goal #4 Goal #5 Totd
Steff 2.36 2.95 0.59 5.90
Facuity 1.76 2.20 0.44 4.40
Totd 4.12 5.15 1.03 10.30
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AGRICULTUREAND FORESTRY RESEARCH PROGRAM 8: AQUACULTURE
1. Issuetobeaddressed: AquacultureProgram, relatedto Goal 1, Goal 4 and Goal 5

Theaguacultureprogramisamultidimens onal effort todevel op and disseminatei nformation concerning
thecommercial productionof aquati c speciesappropriateor potential ly appropriatefor productionin
South Carolina. Researchisconducted onfreshwater, estuariesandmarine
species(bothfishesandinvertebrates). Areasof researchincludethedevel opment of systemswhich
will increasetheeconomicviability of fishproductionandincreasecompetitivemargins, enhancewater
quality and reducewater quantity utilizedin productionsystems, and enhancethedesign of systems
whichwill enablelandownerstoprofitably engageinaguacultureenterprises.

Specificprojectswill involvestudiesonanimal health, environmental physiology, mechanica engineering,
water qual ity management, alternative production gpproachesand production economics.

ThePartitioned AquacultureSystem (PAS) currently under devel opment isaddressing several of these
problemareas. ThePA Sseparatesthefish productionandwater treatment functionsof aconventional
aguaculture pond so that each can be controlled. 1998 productionreached 17,000 pounds per acre
with 1/8thewater per pound of fishand nodischargetotheenvironment. Thissystemalsoeliminates
bird predation, increasesharvest efficiency andfeed conversion, and makesdi seasetreatment practical.
Work isbeingdoneonautomatinginstrumentationand control onthissystem.

2. PerformanceGoals. Increasefishproductionand profitability, minimizewater useanddis charge, and
optimizeperformancethroughautomaticcontrols.

Output Indicators: 1. Research publishedin peer-reviewedresearchjournals
2. Extension publicationsbased on peer-reviewedjourna articles

Outcomelndicators. 1. Improvedtechnology for aquaculturein South Carolina
2. Improved potentia anexpanded aguacultureindustry in South
Cadina

3. Key Program Components.
Researchprojectswill focuson: Devel opment of apartitioned aquaculturesystem
understandingenvironmental constraintstoproduction, a ternativeproductionapproachesfor
crawfishandcontrol of infectiousdi seaseinintens veaguaculturesystems

4. Internal and External Linkages:

Department of Aquaculture, Fisheriesand Wildlife, Department of Agricultural and Biological
Engineering, Department of Agricultural and A pplied Economics, South CarolinaDepartment of
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Natura Resources, South CarolinaSeaGrant Consortium, industry.

5. Target Audiences:

Aquacultureindustry, commercial producers, landowners, farmers and the processing

industry.

6. ProgramDuration:

FiveYears

7. AquacultureProgram. Allocated Resources(Planned) by Goal:

FFY 1999 FFY 2000 FFY 2001 FFY 2002  FFY 2003  FFY 2004
Goal #1 127,852 131,048 134,324 137,683 141,125 144,653
Goal #2
Goal #3
Goal #4 159,815 163,810 167,906 172,103 176,406 180,816
Goal #5 31,963 32,762 33,581 34,421 35,281 36,163
Tota 319,630 327,620 335,811 344,206 352,811 361,632

AquacultureProgram FTEDistribution:

Goa #1 Goal #2 Goal #3 Goal #4 Goal #5 Totd
Saff 1.66 2.07 0.41 4.15
Faculty 2.00 2.50 0.50 5.00
Totd 3.66 547 0.91 9.15
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2. Stakeholder Input Process

Agricultureand Forestry Research, based ontheadvi ceand recommendations of the
faculty Committeefor M erit A ssessment of Research Programs, hasestablisheda
permanent M erit A ssessment Committee.

Thecompositionof theMerit Assessment Committeewasdeterminedwithinput from
thefaculty Committeefor Merit A ssessment of Research ProgramsandfromthePublic
Serviceand AgricultureAdvisory Board, and consistsof representativesfromthe
following aress.

2 - Representativesfromeach school

3 - Outsiderepresentativesfromthestateandregion

1 - Representativefrom Extensionagents

1 - Representativefromfamily andyouth devel opment

1 - Representativefrom Strom Thurmond I nstitute

1 - Representativefromregulatory services

1 - Representativefromacollegeoutsideof theCollegeof
Agriculture, Forestry & LifeSciences

The3outsiderepresentativesareacommitteeof theClemsonUniversity
Public Serviceand AgricultureAdvisory Board. Thisboardiscomprised

of 30individual sfromacrossthestateand nationfromthefollowing

sectors. Production, business, service, government and publicinterest.
Demographically, thereare22males, 26 white, and 20 from South Carolina
TheMerit Committeeof the Advisory Boardreportsontheactivitiesof the
Merit Assessment Committeetothefull board at their semi -annua meetings.
Responsesand commentsfromtheboardare

presented at the subsequent meeting of theM erit A ssessment Committee.

ThePublic Serviceand AgricultureAdvisory Board hasbeeninstrumental
inexpandingresearchinitiativestoreachapopul ationprevioudy potentially
under served by research. Thispopulationisyouth. Thenewlngtitutefor family
andNeighborhoodlifewill haveas gnificant research component. Increased
researchinareasof youth development, 4-H andfamiliesand on
neighborhoodsandfamily lifewill benefittheentirestate.

TheMerit Assessment Committeemeetstwotimeseachyear toreview
programs, andtheDeanand Director of Agricultureand Forestry Research
servesascommitteechair. Membersrotating off thecommitteewill bereplaced
fromthesameschool or area. Administratorswil | not serveonthecommittee.
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TheAgricultureand Forestry Research Systemwill supply administrative
support andany operating moniesfor thecommittee.

IN1998, initial gppointmentstothecommitteewill bedivided equally between
1, 2, and 3 year appointments; thereafter, termswill befor 3years. With
appropriatei nput, appointmentstothe Committeewill bemadeby the Director
of theAgricultureand Forestry Research System.

3. Program Review Process

Thepurposeof theMerit Committeeistoperforma“meritreview” of programsas
definedand mandatedinthe USDA guidelinesunder theHatchand Mclntire- Stennis
Acts.

Theprimary respons bility of theM erit committeeistoreview submitted programplans
submitted by groupsof faculty, departmentsor schoolsandrecommendtheir
implementationtothePSA administration. Thecommitteewill notreviewindividual
project proposal swhichwill continueto bepeer reviewed using existing proceduresas
edablished by the Agricultureand Forestry Research System. New project proposals
wouldhowever, havetofit under aprogram approved by thecommittee. TheFaculty
isthebody to makeprogram recommendationstotheMerit A ssessment Committee.

Faculty will devel op programareasof research usingtheir strategi c planning process.
Theseproposed programswill bepreparedfor theMerit Committeeintheappropriate
format and must besubmitted to ARF nolater thanMarch 1 of eachyear. AFRwill
screentheprogram proposal sand send copiestoal committeemembersnolater than
March 15 of each year.

TheMerit Committeewill usethe following evaluationcriteriatoreview eachprogram
planwhichhasbeensubmitted:

A. Relevance (40%)

- Isthisatruly innovativeapproachtodeaingwithacritical problemfacing South Carolina, the
region,andnation?

- Isthisanimportant concern suchthat theresearch addressesaregulatory, political and social
issuethat requirestimely responseand attention?

- Havestakeholders(advisory boards, etc.) andthepublicidentifiedthisareaasbeing
importanttothestate, regional, national ,andinternational level s?

- Doestheprogram meshwiththeadopted goalsof Clemson PSA?
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- Doesthisprogram/proj ect respondtoamajor administrativeor legid ativeemphasis?

- Isthisprogram/project areawidely supported at other land grant universities, government
agenciesandintheprivatesector?

- Isitaspecializedactivity foundonly at ClemsonUniversity?

B. Capacity (40%)

- Expertise
- Facilities

- Funds

C. Impact (20%) (Thescopeof theimpact should be considered fromthestatetothe
internationd leve)

- Scientific
- Economic
- Social

- Palicy

4. Hatch Multi-stateResearch

Agricultureand Forestry ResearchisinvolvedinthefollowingHatch Multi - stateResearchinitiatives:

S9 Plant geneticresourcesconservationandutilization

S-65 Multistateresearch coordination, SouthernRegion

S-183 Phenology, popul ationdynamics, andinterference: abas sfor understanding
weed biol ogy and ecology

S-259 Rural labor marketsinaglobal economy

S-261 I nterior environment and energy useinpoultry andlivestock facilities

S-262 Diversity andinteractionsof beneficial bacteriaandfungi intherhizosphere
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S-263
S-264
S-265
sysems
S-267
S-269

Enhancingfood safety through control of food - bornedi seaseagents
Microirrigationof horticultura cropsinhumidregions
Devel opment andintegration of entomopathogens into pest management

Biological control of selected arthropod pestsandweeds
Biological control and management of soilborne plant pathogensfor

sugtainable cropproduction

S-271
S275

S-276

S277

S-278
S-280

S-281
S-282
S-283
S-285
S-288
NC-140

NE-162
environment

Solid- phaseextractiontechniquesfor pesticidesinwater samples

Anima manureandwasteutilization, trestment and nui sanceavoidancefor a
sustainableagriculture

Rural restructuring: causesand consequencesof globalized agricultura and
natural resourcessystems

Breedingtooptimizematernal performanceand reproductionof beef cowsin
theSouthernRegion

Fooddemand, nutritionand consumer behavior

Mineral ogical controlsoncoll oi d dispersionand solid- phasespeci ation of soil
contaminants

Dynamicsoybeaninsect management of emergingagri cultural technol ogiesand
variableenvironments

Managingplant- parasiticnematodesinsustai nableagriculturewithemphasison
cropresistance

Deve opandassessfarmingtechnol ogy anditseconomicand environmental
impacts

Reproductiveperformanceof turkeys

Nutritiona systemsfor swinetoincreasereproductiveefficiency

Rootstock andinterstemeffectsonpomeand stonefruittrees

Rural economic development: alternativesin the new competitive

NRSP-4/IR-4 Nationa agricultural programtoclear pest control agentsfor minor uses
W-181 Modifying milk fat composition for improved manufacturing qualitiesand

consumer acceptability

5. Integrated Researchand Extension Activities

Agricultureand Forestry Researchand the Cooperative Extensi on Servicehave
devel opedintegratedworkingrel ationshipswhichfoster very effectiveknowledge
devel opment andtransfer systemsfor thecitizensof South Carolina.

Joi nt appoi ntmentsof faculty betweenresearchand Extension, andthejoint
appointment of assi stant directorsdevel opsstrongand productiveworking
relationships, minimizesduplicationof effort and supportsinterna linkages
and communi cationsbetween researchand Extension. Planning discussions
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areunderway to enhanceintegrati on of research and Extensionthoughtheuseof
additional jointresearch Extensonprograminitiatives

Agricultureand Forestry research programsand Cooperative Extension programsare
conducted at jointly managed Research and Educati on Centersinthevariousregionsof
South Carolinaat Blackville, Charleston, Columbia, Georgetownand Florence. Each
center hasspecificfocusareasfor researchand Extension, toincludeturfgrass,
agroecology, beef cattleand nutraceuticals. Thepotential toexpandcooperative
researchand Extension effortsat the Research and Educati on Centersiscurrently under
discussion. Plansareal sobeing devel opedtointegratetheresearchand Extensionfive
year plan. Research and Extensionarea sosupportingafully i ntegrated marketing,
publicrel ationsand communicationsinitiative.
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