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I NTRODUCTION:

TheUniversity of NebraskaAgricultura Research Divisionisadivisonof theUniversity of
Nebraskalnstituteof Agricultureand Natural Resources(IANR). Other divisionsincludethe
CooperativeExtensionDivisionandtheCollegeof Agricultural SciencesandNatur a Resources.

Thisannua report describesthe Agricultura Research Divisionprogramimpactsand
accomplishmentsfor fiscal year 2001 asrequired by theAgricultural Research, Extension, and Education
ReformAct of 1998. Itincludesthee ementsidentifiedintheUSDA document, " Guidelinesfor Land
GrantIngtitution - Annual Report.” Thisfederal annual report i sbased ontheimplementation of the
current Strategic Plan of thel nstituteof Agricultureand Natural Resourcesand onemergingissues
identified through stakehol der input inantici pation of beginningthenext revisionof thel ANR Strategic
Plan. Thisfederal annual reportisfor theUniversity of NebraskaAgricultural Research Divisiononly, but
wasdevel opedinconjunctionwithUniversity of NebraskaCooperativeExtensionDivision'sannual

report.

InFY 2001, Agricultural Research Divisionexpendituresinsupport of theprogramsdescribedin
thisplantotaled $63,748,703. Of thisamount, Federal FormulaFundsprovided $3,503,194 or 5.5% of
thetotal fundsexpended.

Point of Contact:

All correspondenceregardingthisAnnual Report should bedirectedto:
TheDeanand Director

University of Nebraska, Agricultural ResearchDivison

207 Agricultura Hall

Lincoln, Nebraska68583-0704

Voice 402-472-2045
Fax:  402-472-90071
E-mal: dnelson1@unl.edu

Darrell W. Nelson, Deanand Director
Agricultura ResearchDivison


mailto:dnelson1@unl.edu

2001 Agricultural Research Division
Plan of Work
Annual Report

A. PLANNED PROGRAMS

Federal Goal I. Toachievean agricultural production system that is highly
competitivein the global economy.

Overview - Research Results Related to Goal 1

Under thisgoal area, research programsrel ateto theproduction, marketingand processing of the
major livestock species, traditional field crops, speciality cropssuchasdry ediblebeansandturf. The
research alsorelatesto new crops, increasedinstate productionand processing and devel opment of new
productsand services. Therewereanumber of significant outputsfromtheresearch programswhichwill
bementioned here. Impact statementsareencl osed at theend of thissection providing moredetail.

Severa new, higher valuebeef productsarecreating excitementinindustry and hel pingt o boost
consumer demandfor beef. Thesciencebehindthesenew cutscomesfromUniversity of Nebraska
research. M eat scientistsstudied morethan 5,500 muscl esinthebeef chuck and round andidentified
higher valuepotential inmusclestraditionaly usedfor ground beef or roasts. Collaborationwiththe
National Cattlemen'sBeef A ssociationandindustry ishel pingtotrand atethefindingsintoinnovative
higher valueproductsto provideeconomical new cutsfor cost -conscienceconsumersandincrease
carcassvalue. Thesecutssell for $2.99t0 $5.99 per pound, compared with roastsand ground beef that
typically bring about $1.19t0 $1.99 per pound.

Sugarbeetsareatraditional major cropinNebraska'sPanhandleandinirrigated areasof nearby
North Great PlainsStates. Productiondeclined duringthemid-1990s, partly becausegrower
unknowingly planted varietiessusceptibletoregional insectsanddiseases. Toendthistrend, the
University of Nebraskaagricultural researchand extensi onteamat thePanhandleResearchand Extension
Center in Scottsbl uff, conducted| arge-scal etria sand providedinformati on about sugarbeet management
andvariety performance. They alsoworked cooperatively withengineersand scientistsfromother
ingtitutionsinthear ea. Findingshavebeen shared withgrowersthrough meetings, fielddays, and
publication, includinganew Sugarbeet Production Guide. Panhandlesugarbeet yieldshaveincreasedan
averageof threetonsper acresincethiswork begin. Sugar content hasincreased, and 8,000 Nebraska
acreshavereturnedto beet production.

U.S. agriculturepoultry producersgeneratenearly 190,000tonsof egg shellsannualy. University
of Nebraskalnstituteof Agricultureand Natural Resourcesresearchershavedevel opeda processthat
turnseggshel | intoadi etary supplement equiva enttomonocal ciumor dical cium phosphate, themost
common phosphoroussupplement for livestock and pets. TheUniversity ispatentingthisprocessand
commercializationisbeingexplored. Researchersestimateeggshell - derived phosphoroussupplements
could beworth $250 or more per ton compared with $40 per ton ascal cium sourcein chickenfeed, or
could save$20 - $40 per tonchargedfor landfill disposal.



Ingtituteof AgricultureandNatural Resourcesscientistsarezeroinginonwhat they believeisa
major generesponsiblefor yieldinwhest. They havenarrowedthegenes locationtoasmall sesgmenton
thetip of oneof wheat'stwenty-onechromosomepairsand areusing molecul ar biol ogy tool sto pinpoint
itslocation. Their findingssuggest that thissinglegeneisresponsiblefor boostingwheat yiel dsabout
15%. Discoveringamajor genecontrollingyieldwill alow scientiststo deci pher thegeneticmechanism
respons blefor thiscomplex, economicalyimp ortant trait whichwill beof valueinthewheat breeding
programto producehigher yieldingwheatsfor growers.

Inother plant genomicresearch, soybeanlineswithhigholeicacid content devel oped by an
| ANR team coul d bethebasi sfor futurebiodiesel fuels, healthier cookingoils, and morestable
commodity oils. IANR soybeanresearchers, plant scientistsand bi otechnol ogistsarecollaborating to
produceand eval uatethegenetically modified, highole cacid soybeanlines. Themodified plantscontain
agenethat revsup ol e cacid production of 80-90% ol eic acid content, comparedto 15-20%in
conventiona soybeans.

Examplesof accomplishmentsareincludedintheattachedimpact statementswhichareorganized
by key themes. Theseexamplesareampl eevidenceof theimpactthat theAgricultural ResearchDivision
outputsare makingtowardsthespecific NebraskaARD goalsunder Federal Goal 1. TheNebraska
godsare:

1 Enhanceplant andanimal productionsystemstobemoreprofitableand sustainable.

2. Support agribusi nessand economi cdevel opment, including product marketingandval ue -added
processing of agricultura commodities.

3. I ncreasepublic/consumer understanding of food systems.

Examplescited each contributeto oneor moreof theseNebraskagoal s.

Goal | Resour ces
Sourceof Funds Federal Formula* State All other sources Totd
FY 2001 Expenditures $2 ,375 $20,168 $20,679 $43,222
($x1000)

Faculty SYsinFY 2001 - 804

* |ncludesHatch, Multistate, M clntire Stennisand Animal Health Funds



I mpact Statements Related to Federal Goal | - Identified by Key Themes

Category: CompetitiveAgricultural SystemsinaGlobal Economy
Key Theme: Adding Value to New and Old Agricultural Products
Impact Statement: New Beef Products Add Value
(Relates to Nebraska Subgoal 2, Output Indicator 4, and Outcome Indicator 2)
| ssue:

Severa new beef productsdevel oped fromtraditional ly underval ued portionsof thebeef chuck and
round aresparkingindustry and consumer interest. Thesciencebehindthesenew cutsisrootedinland grant
university research.

What hasbeen done?

M eat scientistsat theUniversity of Nebraska'sInstituteof Agricultureand Natural Resourcesand
University of Floridaanalyzed morethan 5,500 musclesinthebeef chuck and roundtolearnwhichmight be
better used. They identified higher val uepotential innumerousmuscl estraditional ly usedfor ground beef or
roasts. NebraskascientistscompiledfindingsinaCD-ROM and comprehensivebookl etindustry canuseto
identify promising musclesfor new products. They haveworked closaly withtheNational Cattlemen'sBeef
Associationandindustry tocall attentiontothesemuscles potential.

I mpact:

Thebeef industry isusingthesefindingsto createinnovative, higher valueproduct sthat offer
economical new cutsfor cost-consciousconsumersand boost carcassvalue. Thebest knownof NCBA's
new Beef VaueCutsistheflatiron steak, whichisshowing up onrestaurant menusnationwideand at some
meat counters. Othersareintheworks. Thesenew cutssell for $2.99 to $5.99 per pound compared with
roastsand ground beef that typi cally bring about $1.19t0 $1.99 per pound.

Anofficia foraNebraska- basedfood company that marketsnational ly andinternationa ly saidthis
research addsval uetothebeef carcassand benefitsall aspectsof theindustry. Theflatironsteak isa
growing part of thecompany'sbusiness. "Weexpectit to beama or percentageof our overall steak
volume. And consumersget reasonably priced meat that eatsverywdll.”

Funding:

Cattlemen'sBeef Board
NebraskaBeef Council

NU Agricultural ResearchDivision
HatchAct

Scopeof | mpact: National
Summary:.

Severa new, higher valuebeef productsarecreating excitementinindustry and hel pingto boost
consumer demand for beef. Thesciencebehind thesenew cutscomesfrom University of Nebraska
research. M eat scientistsstudied morethan 5,500 musclesinthebeef chuck and round andidentified higher
valuepotential inmusclestraditionally usedfor ground beef or roasts. CollaborationwiththeNational
Cattlemen'sBeef Associationandindustry ishel pingtrand atethefindingsintoinnovative, higher value
productsto provideeconomical new cutsfor cost-consciousconsumersandincreasecarcassvaue. The
best knownof thenew productsistheflatiron steak. Othersareintheworks. Thesecutssell for $2.99to
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$5.99 per pound compared with roastsand ground beef that typically bring about $1.19t0 $1.99 per
pound.

Category: CompetitiveAgricultural SystemsinaGlobal Economy
Key Theme: Plant Production Efficiency
Impact Statement: Sugarbeet Team Helps Boost Yields
(Relates to Nebraska Subgoal 1, Output Indicators 1, 5, and Outcome Indicators 1,5)
I ssue:

Sugarbeetsareamajor cropinNebraska sPanhandle, but productiondeclinedduringthemid-
1990s, partly becausegrowersunknowingly planted varietiessusceptibletoregional insectsand di seases.
What hasbeen done?

A University of Nebraskaresearch and extensionteam at the Panhandle Researchand Extenson
Centerin Scottsbluff |launched amaj or effort toimprovesugarbeet productionand profitability. They
conductedlarge- scal esugarbeet variety trial sfrom 1997 to 2000in Nebraska, Col orado and Wyoming.
Resultsprovidedinformationabout sugarbeet plantingand management, variety responsetoirrigation,
herbicides, insectsand di seases, and discoveri esabout emerging diseasesandinsects. Thisresearch
showedthat proper variety selectionisakey todealingwithavariety of productionproblems. The NU
Instituteof Agricultureand Natural Resourcesteam shared resultswithgrowersat meetingsandfielddaysin
Nebraska, Col orado, Wyomingand M ontana, and di stri buted bookl etssummarizing their findings.

I mpact:

Thankslargely tothiswork, Panhandl esugarbeet yiel dshaveincreased an averageof 3tonsper
acresincethiswork began. Sugar content al so hasincreased, whichmeansgrowersearnmorefor their
beets. And 8,000 Nebraskaacreshavereturnedto sugarbeet production. Thisresearcha soinfluenced
how growersselect varieties. In2001, amgj ority of thebeet varietiesgrowninthePanhandlewereresi stant

toroot aphid.

Funding:

NU CooperativeExtension

NU Agriculturd ResearchDivision

HatchAct

Western Sugar Co. Grower Joint Research Committee
Western Sugar Co.

Holly Sugar Co. Grower Research Committee

Holly Sugar Co.

Scopeof Impact: Regional, Northern Great Plains
SUmmary:

Sugarbeetsareatraditional major cropinNebraska sPanhandle, but productiondeclinedduring
themid-1990s, partly becausegrowersunknowingly planted varietiessusceptibletoregional insectsand
diseases. Tostemthistrend, aUniversity of Nebraskaagricultural researchand extensionteamat the
PanhandleResearchand Extension Center in Scottsbl uff conducted|arge- scal etrial sthat provided
informati onabout sugarbeet management andvariety performance. They sharedfindingswithgrowers
throughmeetings, fielddaysand publications. Thankslargely tothiseffort, Panhandlesugarbeet yieldshave
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increasedanaverageof 3tonsper acresincethiswork began, sugar content hasincreased and 8,000
Nebraskaacreshavereturnedto beet production. Thisresearcha soinfluenced how growerssel ect
varieties. In2001, amajority of thebeet varietiesgrowninthePanhandlew ereresistant toroot aphid.

Category: CompetitiveAgricultural SystemsinaGlobal Environment
Agriculturein Greater Har monywith theEnvironment
KeyTheme: Adding Value to New and Old Agricultural Products, Agricultural Profitability
Impact Statement: ConvertingEggshell Waste
(Relates to Nebraska Subgoal 1, Output Indicators 1, 3, and Outcome Indicator 3)
| ssue:

U.S. egg processorsand hatcheriesgeneratenearly 190,000tonsof shellsannually. In Nebraska, a
leadingegg processing state, shellsarespreadon Aglandfor cal ciumor reprocessed asadi etary calcium
sourcefor poultry. Instateswithlessagricultural land, landfill disposal runs$20to $40 per ton.

What hasbeen done?

Universty of Nebraskapoultry scientistsdevel oped aprocessthat turnseggshel | sinto asupplement
equiva enttomonaocal ciumor dical cium phosphate, themost common phosphorussuppl ementsfor poultry,
livestock and pets. Theuniversity filed apatent onthisprocessandresearchersareexploring
commercializationpotential,whichlikely will increaseasdisposal costsclimb.

I mpact:

Researchersestimateeggshel | -derived phosphorus supplementscoul d beworth $250 or moreper
ton compared with $40 per ton asacal cium sourceinchickenfeed. Moreimportantly, turningwasteintoa
useful product couldreducedisposal costsand savelandfill spaceinsomestates.

Funding:

NU Agriculturd ResearchDivison
HatchAct

Scopeof | mpact: National
SUmmary:.

U.S. egg processorsgeneratenearly 190,000 tonsof shellsannually. NU Instituteof Agriculture
and Natural Resourcesresearchershavedevel oped aprocessthat turnseggshelIsinto adietary supplement
equival enttomonocal ciumor dical ciumphosphate, themost common phosphor ussupplementsfor livestock
and pets. Theuniversity ispatenting thisprocessand researchersareexpl oring commercialization.
Researchersestimateeggshel | -derived phosphorus supplementscoul d beworth $250 or moreper ton
compared with $40 per ton asacal cium sourcein chickenfeed, or could save $20 to $40 per ton charged
forlandfill disposal.



Category: CompetitiveAgricultural SystemsinaGlobal Economy
Key Theme: Plant Genomics
Impact Statement: TrackingWheat Yield Gene
(Relates to Nebraska Subgoal 1, Output Indicator 2, and Outcome Indicators 1,3)
| ssue:

Yieldisapivotal croptrait butlittleisknownabout which genesinfluenceyieldand how they
function. University of Nebraskaagronomistsareonthetrail of some answers.
What hasbeen done?

NU Instituteof Agricultureand Natural Resourcesscientistsarezeroinginonwhat they believeisa
major generesponsiblefor yieldinwheat. They’ venarrowed thegene’ slocationtoasmall segment onthe
tip of oneof wheat’ s21 chromosomepairsand areusing mol ecul ar biology techniquesto pinpointitsexact
location. Their findingssuggest that thissi nglegeneisresponsi blefor boostingwheat yiel dsabout 15
percent. Thesefindingsareparticularly significant becausey ieldisextremely complex and scientistslong
havethoughtit’ sunlikely that asinglegenewouldhaveamajor yieldinfluence.

I mpact:

Thisresearchhasimplicationsfor both scientistsandwheat farmers. I dentifyingamajor gene
controllingyieldwill allow scientiststodeci pher thegeneti c mechani smsresponsi bl efor thiscomplex and
economically importanttrait. Theteamaimstofind and clonethegeneandeventual ly incorporateitinto
NU’ swhest breeding programto producehigher-yieldingwhegtsfor Nebraskagrowers.

Funding:

NU Agricultural ResearchDivision

HatchAct

USDA National Researchlnitiativecompetitivegrant
NebraskaWheat Board

Scopeof | mpact: Inter national

SUmmary:.

Yieldisapivotal croptrait, yetlittleisknownabout which genesinfluenceyieldand how they
function. University of Nebraskaagronomy researchersaretracking downsomeanswers. Theselnstituteof
Agricultureand Natural Resourcesscientistsarezeroinginonwhat they believeisamajor generesponsible
foryieldinwheat. They’ venarrowedthegene’ slocationtoasmall segment onthetip of oneof wheat’ s21
chromosomepai rsandareusing mol ecular biology tool sto pinpointitslocation. Their findi ngssuggestthis
singlegeneisresponsiblefor boostingwheat yiel dsabout 15 percent. Discoveringamajor genecontrolling
yieldwill alow scientiststodeci pher thegenetic mechani smsresponsi bl efor thiscomplex, economical ly
importanttrait. Eventud ly, thisgeneand knowl edgegained fromthiswork could beincorporatedintoNU’ s
wheat breeding programto producehigher-yieldingwhestsfor growers.



Federal Goal II. A Safe, Secure Food and Fiber System

Food animal productionandfood processing aremajor componentsof theNebraskaeconomy and
theNebraskaAgricultural Research Divisionmaintainsasignificant food saf ety researcheffort. Research
faculty workinginthisareaareworkingclosely withthefoodindustry andregul atory industriestof ocus
researcheffortsinthemost critical problemsaswell asfutureissues. Significant effortisalsobeingmadeon
research of pre-harvest food safety areas, inparticular, workingwithlivestock producers. Thisworkis
integratedclosaly witheffortsof Cooperative Extensionto usethefood safety research outputstoeffectively
conduct food saf ety education and demonstration programs.

TheNebraskagoal sunder thisfederal goal are:
1 Animal and plant production systemsand food processi ng and production systemsto beenhanced
toimprovefood safety andquality

2. Researchbasedinformationwill increaseawarenessof consumers, producers, food processors,
food handlersand extens on personnel onfood safety i ssuesand technol ogies.

A major component of thefood saf ety research programwhichhasmadeexcellent progressisthe
researchworkingwiththedangerous E. coli 0157:H7 bacteria. Thisbacteriaisamajor publichealththreat
and hascaused significant diseaseoutbreaksaswell ascausi ng significant recall sof food products, primarily
meat. ARD scientistshavemadestepsforward which canhavesignificantimpact oncontrollingthis
probleminthefuture. First, studiesof E. coli 0157:H7inthefeedlot havedevel opedsignificant new
knowl edgeabout theinci denceand transmi ssion of thisorganismamong cattleinfeedl ots. Thisknowledge
will becritical inhel pingtoreducepathogenincidenceprior todaughter.

University of Nebraskascientistsdevisedasimpl e, economical way totest pensof cattlefor E. coli
0157:H7 without handlingindividual animals. They hang piecesof ropearoundapen. Cattlesoonlick or
shew therope, | eaving tracesof theorganismsthey arecarrying. Laboratory testsof theropesdetect E.
coli 0157:H7. Theteamisrefiningthistest asaresearchtool andusingittohelpidentify strategiesthat
producerscanuseto control thebacteriainfeedlots.

| ANR scientistscontinuetowork withtheUnited States only federally inspectedair - chilledpoultry
plantwhichislocatedinNebraska. Recent | ANR research hasindi cated that chickenschilledwithcool air
may belesslikely to becontaminated with disease causing organismsand | astlonger than broilerscooledin
water. Thesepreliminary findingsaret hebasi sfor broader farm-to-tableresearch, including study of
chickenfarmstotakesafer chickentomarket by pin-pointingfactorsthroughout theproduction process
thatinfluencesafety. Thisresearchcouldyieldnew guidelinesfor handlingbraoilers.

Inresponseto Bovine Spongiform Encephal opathy (B SE) and Food and M outh Diseaseoutbreaks
inEuropeand other countriesandtorecent terrorist actsandthethresat of bioterrorism, new policiesand
procedureshavebeen devel oped andimplemented toreducerisk at university researchand extension
locations. Researchand Extensionfaculty haveworkedwithother stateagenciesandindustry to provide
science-basedinformationfor devel oping effectivepoliciesand proceduresfor thestate.

Goal 11 Resour ces
Sourceof Funds Federal Formula* State All other sources Tota
FY 2001 Expenditures $189 $1,606 $1,647 $3,442
($x 1000)
Faculty SYsinFY 2001 - 85




* |ncludesHatch, Multistate, M cl ntire Stennisand Animal Health Funds
Impact Statement Related to Federal Goal 11 - Identified by Key Themes

Category: Safeand SecureFood & Fiber Systems
Key Theme: Food Safety
Impact Statement: E. coli Pen Test
(Relates to Nebraska Subgoal 1, Output Indicator 1, and Outcome Indicators 1, 2)
| ssue:

Devisingstrategiestocontrol E. coli 0157:H7 onthefarmshould hel p keepthedangerousbacteria
fromreaching consumers. Findingsimple, easy waystotest groupsof cattlefor E. coli 0157:H7 isakey
stepindevel opingon-farmfood safety efforts.

What'sbeen done?

University of Nebraskascientistsdevised asimpl e, effective, economical way totest pensof cattle
without handlingindividual animals. They hang piecesof ropearound apen. Withintwo hours, cattlechew
or lick theropes, leavingtracesof theorganismsthey'recarrying. Laboratory testsof theropesdetect E.
coli 0157:H7. Thistest proved effectiveinon-farmstudies. Theteamisrefiningit asaresearchtool andis
usingittoidentify strategiesproducerscanuseto control E. coli 0157:H7infeedlots. It'spart of ongoing
Instituteof Agricultureand Natural Resourceson-farmfood safety research.

I mpact:

Theropetest alowsresearcherstoidentify environmental and management factorsthat influencethe
prevaenceof E. coli 0157:H7inpensof cattlethroughout thefeeding period andto evaluatethecontrol
strategiesproducerscanusetoreducethelikelinood of cattleleavingfeedlotscarryingthebacteria. While
theropetest wasdevised asaresearchtool, someday it could hel p producersmatchfood saf ety
intervention strategiesto specificpensof cattle.

Funding:

USDA National Researchlnitiativecompetitivegrant
NebraskaBeef Council

Nebraskal egidativeBill 1206

NU Agricultural ResearchDivison

HatchAct

Scopeof Impact: National

SUmmary:

University of Nebraskascientistsdevised asimple, effective, economical way totest pensof cattle
for E. coli 0157:H7without handlingindividual animals. They hang piecesof ropearoundapen. Cettle
soonchew or lick therope, leavingtracesof theorganismsthey'recarrying. L aboratory testsof theropes
detect E. coli 0157:H7. Theteamisrefiningthetest asaresearchtool andusingittoidentify strategies
producerscan useto control thebacteriainfeedlots. Thiswork ispart of ongoing Instituteof Agriculture
and Natural Resourceson-farmfood saf ety researchto control thedangerousbacteriaonfarms, ranches
andfeedl otstoreducethechancesof it reaching consumers.



Federal Goal I11. A Healthy Well-nourished Population

TheNebraskagoal inthisareai stoenhancethequality of lifeof individua sandfamiliesthrough
healthy lifestylesincludingbetter nutritionandreductionof highrisk activity. Particul ar areasof research
emphasisincludelipidmetabolism, biocavail ability of nutrients, eatingbehaviorsanddisorders, biochemistry
of cardiacillnessesandfunction of health careandfamily support systems. Inadditiontobeing
incorporatedin CooperativeExtensioneducational programs, researchresultsareal so used by abroad
rangeof health careprofessional's, educators, and marketersand consumersof all ages.

UNL researchersrecently studied dietsof Nebraskagirls, ages8 - 17. They foundgirlsasyoung
aseightthought about dieting. Fromageel evenandup, girlsstudiedwerealready dietingandresearchers
foundtheir dietslowinkey nutrients. Dietersatefewer cal oriesand consumed significantly lesscalcium,
other minerasandvitaminB -6thannon-dieters. Participantsaveragedabout 850milligramsof calcium
daily, farlessthantherecommended 1,300 milligramsfor girlsages9 - 18, puttingthemat risk for
osteoporosislaterinlife.

Godl 111 activity a soincludesprogramsrel ated to other aspectsof agricultural safety andhedlth,
suchas, risksassociated with up-takeand metabolic effectsof pesticidecombinationsonmammalian
systems, particularly throughdermal exposure.

Other researchdea swiththeultraviol et protectivepropertiesof different fabricsusedinclothing. A
University of Nebraskatextilescientist'sresearchonfabricsUV -protectivepropertieshasprovided
informationfor clothing makersandhel play groundwork for national standardsfor sun - protectivec othing.
Thisactivity isincooperationwithlarger multistateproject relatedto protectiveclothingfor several
purposes.

Theaboveexamplesandtheimpact statement tofoll ow i dentify thetypesof contributionsbeing
madeby thel nstituteof Agricultureand Natural Resources researchactivitiestoFederal Goal 111.

Goal Il Resour ces
Sourceof Funds Federal Formula* State All other sources Totd
FY 2001 Expenditures $84 $714 $732 $1,530
($x 1000)

Faculty SYsinFY 2001 - 4.6

* IncludesHatch, M ultistate, M clntire Stennisand Animal Health Funds



Impact StatementsRelated to Federal Goal I11 - Identified by Key Themes

Category: Healthy, Well-Nourished Population

Key Theme: Human Health

Impact Statement: SunProtectiveClothingStandards
(Relates to Nebraska Subgoal 1, and Output Indicators 2 & 4)

| ssue:

Consumersheed assurancesthat cl othing marketed for sun protectionactual ly blocksharmful
ultraviolet radiation. For peoplewho haveskin cancer or areundergoing radiation or chemotherapy,
adequate sun protectioncanbealifeor death matter.

What hasbeen done?

A University of Nebraskatextilescientist extensively sudied differentfabrics’ ultraviol et protective
properties. ThisInstituteof Agricultureand Natural Resourcesresearchprovidedinformationfor clothing
makersand hel pedlay groundwork for national standardsfor sun- protectivecl othing. Thisscientist hasbeen
aleader on national committeesthat worked withfederal consumer protectionagenciestodevelop
standardsfor testingandlabelingUV - protectiveclothing.

I mpact:

Standardsfor sun- protectiveclothingwerefinalizedin 2000. Standardsarevol untary, but the
clothingi ndustry isbeing urged to qui ckly adopt them. Standardi zati on shoul d hel pconsumersmakebetter -
informed decisionsand assurethat protectiveclothingdeliverstheUV protectionit promises.

Funding:

NU Agriculturd ResearchDivison

Collegeof Human Resourcesand Family Sciences
HatchAct

Scopeof | mpact: Inter national

SUmmary:.

Consumersneed assurancesthat clothing marketedfor sun protectionactually blocksharmful
ultravioletradiation. A University of Nebraskatextilescientist’ sresearchonfabrics’ UV-protective
propertieshasprovidedinformationfor clothing makersand hel pedlay groundwork for nationa standards
for sun-protectiveclothing. Thislnstituteof Agricultureand Natural Resourcesscientist hasbeenaleader on
nationa committeesdevel oping standardsfor testingandlabeling UV - protectivecl othing. Thanksinpartto
thiswork, standardsfor sun- protectivecl othingwerefinalizedin 2000. Standardizationshouldhelp
consumersmakebetter-informed decisionsand assurethat protectiveclothingddiverstheUV protectionit
promises.
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Federal Goal IV. To Achieve Greater Harmony (Balance) Between
Agricultureand theEnvironment

Researchactivitiesinsupport of federal goal areal V haveincreasedinrecent yearsasaresult of
redirected researchresourcesand of improved external grant support. Improved natural resources
management andenvironmental quality, whilemaintainingaproductiveandprofitableagriculturd industry, is
clearly identified asoneof thethreemajor themesintheNebraskaARD Strategic Plan. TheNebraska
goa sunder thisfederal goa areaare:

1 Programsthat focuson conservingandenhancingair, soil andwater resourcesandimproving
environmentd quaity.

2. | mproveecosysterm management for sustai ned productivity andenhancebiodiversity.

3. Provideinformationandexpertiseonnatural resourcesand environmenta issuesthat facilitatepolicy
devel opment and successful implementationprograms.

Concernsabout global climatechangearemounting becauseof increasingatmospheric
concentrations of carbon dioxide, amajor greenhousegas. Understanding how tostoremorecarbonin
cropland couldhel preducethethreat of global warming, andfarmersmight earnextraincomefor enhanced
carbonstorage. NU Ingtituteof Agricultureand Natural Resour cesscientistsareleadinginterdisciplinary
researchtomeasure, compareand understand carbon dioxide'smovement throughtheatmosphere, plants
andsoils, andirrigated and dry land cropping systems. They aimtoidentify thefactorsinfluencingcarbon
movement and devel op cost eff ective management practi cesfarmerscan usetoboost carbon storage.

M ethaneisamajor greenhousegasandtheworld'sagricultural livestock produceabout 17% of the
methaneintheatmosphere. University of Nebraskascientist shavefound away that might cut theamount
of methanecattleproduceduring digestion and enhancefatty acidsthat cattleusefor energy. Thescientists
havedevel oped several compoundsthat inhibit akey methane-productionenzymeinthecattle'sdigestive
tracts. Theinhibitorsworkinthelaboratory, but scientistsmust still testincattle. 1f theseinhibitorsworkin
cattle, theenvironment could bethebigwinner.

University of Nebraskaresearchersarerefiningatechniqueforinjectingmethanol acetateinto
groundwater toinexpensively and effectivel y reducegroundwater nitrateconcentrations. Nitrate
contaminationisaseriousconcernfor municipal and privatedrinkingwater wellsinNebraska. Morethan
100 publicwater suppliersin Nebraskasampletheir municipal wellsquarterly becausenitratel evel sexceed
8ppm, closetothefederal 10 ppmlimit. Theethanol and acetatestimul atenatural soil micro-organiams
that denitrify thewater. Thissimpletechniguecanbeusedtoreducenitratecontaminationingroundwater
andhelpsmall utilitiesinexpensively meetthenitratestandards.

Goal IV Resources

Sourceof Funds H Federal Formula* State All other sources Totd
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FY 2001 Expenditures $785 $6,663 $6,832 $14,280
($x 1000)

Faculty SYsinFY 2001 - 31.8

* |ncludesHatch, Multistate, M clntire Stennisand Animal Health Funds
Impact StatementsRelated to Federal Goal IV - Identified by Key Themes

Category: Greater Har mony Between Agricultureand theEnvironment
KeyTheme: Global change and Climate Change
Impact Statement: Reducing Livestock Methane

(Relates to Nebraska Subgoal 1, Output Indicators 2 & 5, and Outcome Indicator 3)
| ssue:

Asthesecond most abundant greenhousegas, methanepl aysasignificant roleinglobal warming.
Theworld’ sagricultural livestock produceabout 17 percent of themethaneintheatmosphere. Finding
waystoreducemethaneproductionincattlecoul d helpthe environment and cut feed costs.

What hasbeen done?

Methaneisabyproduct of digestionincattleand other ruminants. University of Nebraskascientists
havefoundaway that might cut theamount of methanecattleproduceduring digestion and enhancefat ty
acidsthat cattleusefor energy. A biochemist, chemistand animal scientist teamed uptodesignandtest
several chemica compoundsthat block methaneproduction by inhibitingakey enzyme. Themethane -
blockerswork well inthelab; they still must be testedincattle. Theuniversity ispatentingtheteam’ snovel
methaneinhibitorsandtheconcept. Researchersareworkingwith aprivatecompany toexplore
commercializingacattlefeed additivedesignedtoimprovefeed efficiency by reducingmethane.

Impact:

Between 5 percent and 15 percent of digestibleenergy infeedislost asmethanegassoinhibiting
methanewould reducefeed requirementsandfeed costs. Theenvironment could bethebigwinner if the
NU-devel opedinhibitorsproveuseful andbecomewidely used. AnNU researcher estimatesthat reducing
methaneproduced by livestock by 50 percent could significantly reducegloba warming.

Funding:

Nationd Ingtitutesof Health
Restorageninc.

NU Agriculturd ResearchDivision
HatchAct

Scopeof Impact: I nternational
SUmmary:

M ethaneisamajor greenhousegasandtheworld’ sagricultural livestock produceabout 17 percent
of themethaneintheatmosphere. Theenvironment and cattle producersboth could benefitif cattleproduce
lessmethane. University of Nebraskasci entistsdevel oped several compoundsthat inhibit akey methane-
productionenzymeincattl€'sdigestivetracts. Theinhibitorswork inthelab; scientistsstill must test themin
cattle. NU ispatentingtheir inhibitorsand concept. Researcher sareworking with aprivatecompany ona
potential commercial feed additivedesignedtoimprovefeedefficiency by reducingmethane. If these
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inhibitorswork incattle, theenvironment could bethebigwinner. AnNU researcher estimatesthat reducing
livestock methaneby 50 percent coul d significantly reduceglobal warming.

Category: Greater Har mony Between Agricultureand theEnvironment

KeyTheme: Global Change and Climate Change

Impact Statement: MeasuringCarbon Storagein Cropland

(Relates to Nebraska Subgoals 1, 2, & 3, Output Indicators2 & 6, and Outcome Indicators 1, 2 & 3)
I ssue:

Concernsabout global climatechangearemounting becauseof increasingatmospheric
concentrationsof carbondioxide(CO,), amajor greenhousegas. Understanding how to storemorecarbon
incropland could hel preducethethreat of global warming, andfarmersmight earnextraincomefor
enhancing carbonstorage.

What hasbeen done?

University of Nebraskal nstituteof Agricultureand Natural Resources scientistsareleadingresearch
tomeasureand understand how carbon cyclesthroughtheatmosphere, plantsandsoil incropland. They're
closdly measuringall CO, enteringand|leavingfieldsintheir 420-acreoutdoor |aboratory. They have
developed astate-of-the-artfacility toextensively track CO, inanentireagricultural systemand compare
different cropping systemsat ascalecomparabletocommercia farming. They’ rea socomparing how
different cropsandfarming practicesinfluencecarbonstorage andmovementintheplant-soil system.

They’ Il usethisinformationto devel op recommendati onson cost - effectivemanagement practicestoincrease
carbonstorageandto hel p quantify cropland carbon storage.
I mpact:

Thisresearchwill providepractical inf ormationto helpfarmersincreasecarbon storageontheir
land, assesstheproduction costsinvol ved and better quantify thecarbon storagebenefitsof various
practices. Suchinformationwill becritically important tomaximizepotential benefitstoNebra skafarmersif
programsareestablished to providecompensationfor storing carbonincropland.

Funding:

U.S. Department of Energy
NebraskaCornBoard

NU Agriculturd ResearchDivision
HatchAct

Scopeof Impact: International
SUmmary:

Concernsabout global climatechangearemounting becauseof increasingatmospheric
concentrationsof carbondioxide, amajor greenhousegas. Understanding how to storemorecarbonin
cropland could hel preducethethreat of global warming, andfarmersmight earnextraincom efor enhancing
carbonstorage. NU Instituteof Agricultureand Natural Resourcesscientistsareheadinginterdisciplinary
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researchtomeasure, compareand understand carbon dioxide'smovement throughtheatmosphere, plants
andsoil inirrigatedanddryland cropping systems. They’ vedevel oped a420-acre, state- of - the-art research
facility toexaminecarbonstorageinanentireagricultura system. They aimtoidentify thefactorsinfluencing
carbonmovement and devel op cost - effectivemanagement practi cesfarmers can useto boost carbon
storage. Suchinformationwill beimportant tomaximizepotentia benefitsto Nebraskafarmersif programs
areestablishedto providecompensationfor storing carbonincropland.

Category: Greater Har mony Between Agricultureand theEnvironment

Key Theme: Water Quality

I mpact Statement: DenitrifyingNitratein Groundwater

(Relates to Nebraska Subgoal 1, Output Indicator 2, and Outcome Indicators 3 & 4)
| ssue:

Nitrategroundwater contaminationisaseriousconcerninmany municipal and privatedrinking
water wellsacrossNebraska M orethan 100 publicwater suppliersin Nebraskasampl etheir municipal
wellsquarterly becausenitratelevel sexceed 8 partsper mil lion, closetothefederal 10 ppmlimit. Others
areshut down becausethey exceedthelimit.

What hasbeen done?

University of Nebraskaresearchersarerefiningatechniquefor injecting ethanol and acetateinto
contaminated groundwater toinexpens vely and effectively reducegroundwater nitrateconcentrations.
Ethanol and acetatestimul atenatural soil microorgani smsthat convert nitratestoinnocuousnitrogengeas.
Theresultiscleandrinkingwater. Thetechniqueissustai nabl ebecauseethanol and acetat e are non-toxic,
biodegradableandinexpensive. A pilot demonstration projectisschedul edfor operationat theWahoocity
well fieldin2002.

I mpact:

M akingthistechniqueavailabletomunicipal water systemoperatorsshoul d hel ptheminexpensively
denitrify wellsand protect thepublicfromheal th concernsassoci ated with el evated groundwater nitrate
levels. Inpil ot studies, thismethod reduced groundwater nitratecontaminationfrom40ppmtoaslittleas8
ppminashorttime. Similar resultsinamuni cipal well fieldwoul dbringnitratel evel sintocompliance.
Funding:

NU Agricultural ResearchDivision

HatchAct

UNL Water Center

Central PlatteNatural ResourcesDistrict
Lower PlatteNorth Natural ResourcesDistrict
City of Wahoo

Scopeof | mpact: National

SUmmary:.
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Nitratecontaminationisaseriousconcernfor municipal and privatedrinkingwater wellsin
Nebraska. M orethan 100 publicwater suppliersin Nebraskasampl etheir municipa wellsquarterly
becausenitratel evel sexceed 8 partsper million, closetothefederal 10 ppmlimit. Othersareshut down
becausethey exceedthelimit. NU Instituteof Agricultureand Natural Resourceresearchersdevel opeda
techniquefor injecting ethanol and acetateintocontaminated wellstoinexpensively, effective ly reducenitrate
concentrations. Theethanol and acetatestimul atenatural soil microorganismsthat denitrify thewater. This
smpletechniqueeventualy couldhelpsmall utilitiesinexpensively, sustai nabledenitrify well sand protect the
publicfromhealth concernsassoci ated with nitratecontamination. In pil ot studies, thismethod reduced
nitratecontaminationfrom40 partsper milliontoaslittleas8 ppm.
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Federal Goal V. To Enhance Economic Opportunitiesand the Quality of Life
Among Families and Communities

Thechangingdemography of Nebraskareflectsgreater cultural diversity, moreolder persons,
declinesinrural populationandmorechildrenandfamilieslivingat poverty level incomes. Many areasof
thestateneed enhanced entrepreneurial opportunities, bus nessmanagement and computer skillsfor small
home-based andfamily owned businesses. ARD research programsdeal withpolicy issuesaswell as
researchtoassist educational programsinthisarea. Theresearchprogramsareheavily linked to
CooperativeExtensioneducational programactivities. ThespecificNebraskagoalsrelatedtothisareaare:

1 Enhancedbasiclifeskillsfor Nebraska'schildren, youthand adults.
2. Toimprovehumannutritionandhealth.
3. Toenhancebusinessand livableemployment opportunities.

Thelatest Rural NebraskaPoll conducted by thel ANR Center for Applied Rurad
Innovationshowedthat nearly two-thirdsof rural Nebraskanssay that their incomehasnot kept pacewith
thecost of livingand 61% faced at | east oneeconomic hardshipinthepast year. For thepast six years,
| ANR researchersassociated withthe CARI Center hassurveyedrural Nebraskansabout quality of life
and policy issues. Theseandother poll resultsprovide arural perspectivefor decisionmakers, law makers
and othersmaking public policy choicesand planningfor the State'sfuture.

Thelnternet may betheway of thefuture, but for now rural residentsare happier with bricks-and-
mortar shopping. University of Nebraskaresearch foundthat |essthan 20% of rural residentspolledin
elevenstatesshopthelnternet or televisionfor food and clothing. Theresearchisconducted aspart of a
multistateresearch project. Researchersfoundthat rural residents aremost satisfiedwithtraditional retail
shoppingandarerel uctanttousecredit cardsfor mail or | nternet shoppi ng because of security i ssues.

Another major changetoafew rural communitieshasbeentheestablishment or changeinthemest
packingindustry. A plant bringseconomicgrowth, rapid changeand new residentstoacommunity. NU
Instituteof Agricultureand Natural Resourcesresearchersareexaminingthemeat processingindustry's
economic, socia and physical impactsoncommunitiesandtheir residents. They areworkingdirectly with
threecommunitiestoidentify issuesimportant tothelong -termandimmigrant residentsalike. Issuesinclude
availability of community resources, jobtraining, housingandeducation. Thisresearchwill help communities
devel op strategiesto handl erapid changesandto promotecooperation between culturally diverse
populations.

Goal V Resour ces
Sourceof Funds Federal Formula* State All other sources Totd
FY 2001 Expenditures $70 $595 $610 $1,275
($x 1000)
Faculty SYsinFY 2001 - 4.9

* |ncludesHatch, Multistate, M cl ntire Stennisand Animal Health Funds
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Impact StatementsRelated to Federal Goal V - Identified by Key Themes

Category: EconomicDevelopment and Quality of Lifefor Peopleand Communities
Key Theme: Impact of Change on Rural Communities
Impact Statement: Rural Residentsand Cyber Shopping
(Relates to Nebraska subgoal 3, Output Indicator 6, and Outcome Indicator 4)
I ssue:

Thelnternet someday might providerural Americanstheshopping choicesand conveniencethat
mail order catal ogsofferedtheir ancestorsagenerationearlier. Sofar, however, rural residentsbuy mostly
at retail storesand are happiest with bricks-and-mortar shopping, University of Nebraskaresearchshows.
What Has Been Done?

AnNU Collegeof HumanResourcesand Family Sciencesmerchandi semanagement researcher
examinedtechnol ogy'simpact onrural consumer accesstofood andfiber products. Aspart of an11-state
study, researcherssurveyedrural consumers. L essthan 20 percent of therespondentsusethelnternet or
tel evisionshopping channel sto buy food or clothing. Researchersal sofoundthat rural residentsaremost
satisfiedwithtraditional retail shopping andarereluctant tousecredit cardsfor mail or Internet shopping
becauseof security issues. Todetect changesover time, researcherswill survey thesameres dentsagainin
winter 2002-2003.

I mpact:

Findingsmay hel pdecisionmakersdevel op policiesregarding el ectroniccommerceandhel prura
busi nessesand communitiesadjust to potential changesinconsumers buying habits. Theresearcha sowill
helprura retail ersidentify qualitiesand servicesthat will encouragecustomerstokeepbuyinglocally.
Funding:

NU Agricultural ResearchDivision
HatchAct

Scopeof | mpact: Multistate
SUmmary:.

Thelnternet may betheway of thefuture, but for now rural residentsare happier with bricks-and-
mortar shopping. University of Nebraskaresearchfoundthat |essthan 20 percent of rural residentspolledin
11 statesshopthelnternet or televisionfor food or clothing. Researchersfoundrural residentsaremost
sidiedwithtraditional retail shoppingandarerel uctant tousecredit cardsfor mail or Internet shopping
becauseof security issues. Findingsfromthisongoing study may help shapepoliciesonelectronic
commerceandwill helprura bus nessesidentify qual itiesand servicesthat will encouragecustomerstokeep

buyinglocaly.
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Category: Economic Development and Quality of Lifefor Peopleand Communities
Key Theme: Impact of Change on Rural Communities
Impact Statement: Meat PlantsChangingRural Communities
(Relates to Nebraska subgoal 3, Output Indicator 1 & 7, and Outcome Indicator 1)
I ssue:

M et processi ng plantstypi cally bringeconomicgrowth, rapid changeand new residentstotherural
communitieswherethey operate. Thesechangesoften createtensionsthat | eavel ongtimeand new residents
alikefrustrated by divisionsand communication barriersposed by differentlanguagesand cultures.

What hasbeen done?

University of Nebraskaresearchersareexaminingthemeat processingindustry'seconomic, social
and physical impactsoncommunitiesandtheir residents. They areworking directly withthreeNebraska
communitieswheremeat process ngisamajor employer toidentify i ssuesimportanttolong -termand
immigrantresidentsalike. | ssuesincludeavail ability of community resources, jobtraining, housing, and
education. Face-to-faceinterviewsin 2000 and 2001 reveal ed longtimeresi dentsand newcomersshare
similar concernsabout rapid demographi c changesalteringtheir communities. Thenext stepistointerview
residentsinmeat packingtownsinseveral Midwesternstates.

I mpact:

Mest process ngischangingthefaceof rural America. Thisresearchwill helpcommunitiesdevel op
strategiesto handl erapid changesandto promotecooperationbetween culturally diversepopul ationsthat
ultimatelywill impactcommunity vigbility.

Funding:

NU Agricultural ResearchDivision

HatchAct

NU Collegeof Human Resourcesand Family Sciences
Scopeof Impact: State Specific

Summary:

M eat packing plantsarechanging rural communities. A plant bringseconomicgrowth, rapid change
andnew residentstoacommunity. NU I nstituteof Agricultureand Natural Resourcesresearchersare
examiningthemeat process ngindustry'seconomic, socia and physical impactsoncommunitiesandtheir
residents. They areworkingdirectly withthreecommunitiestoidenti fy i ssuesimportanttolong-termand
immigrantresidentsalike. | ssuesincludeavail ability of community resources, jobtraining, housingand
education. Thisresearchwill helpcommunitiesdevel op strategiesto handlerapid changesandto promote
cooperati onbetweenculturally diversepopul ations.
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B. STAKEHOLDER |[NPUT PROCESS

Theprocessesusedfor stakeholder input for theAgricultural ResearchDivisionweredescribedin
detail intheinitial ARD Planof Work. Nebraskahashad an extensivesystem of stakeholder inputinplace
for many yearsand no new processeswereinitiatedintheyear 2001. Statewidestakeholder inputwas
obtainedfor theNebraskal nstituteof Agricultureand Natural Resourcesfor the2000-2008 Strategic Plan.
Comprehens vestatewidestakehol der input will not bedoneagainuntil preparationsarebeguntorevisethe
Strategic Plan. M ajor changesin strategi cdirectiondo not happen asfrequently asannually, somajor
stakehol der input processesdesigned tosupport thisoverall eff ort aredoneon alessfrequent basis.
However, therearemany other stakehol der input processesin placewhich provideinput onanannual or
morefrequentbasis.

TheAgricultural Research Divisionandthe Cooperative Extension Divisioncollaboraterouti nelyin
theplanningand development of programs. Thesedivisions, aspart of thel nstituteof Agricultural and
Natural Resources(IANR), havebeen partnersindevel opment of Strategic Plansfor over 10years.
Several of thestakehol der input processesdescribedinthe2001 Annual ProgressReport for the
CooperativeExtensionDivisionwill impact AgricultureResearch Division planning.

a) ActionsTaken to Seek Stakeholder I nput

Severa | ANR departments, research and extension centers, interdisciplinary centersand program
areashaveexternal advisory groupsrepresenting stakeholdersand users. Thesegroupsmeet at | east
annually and provideinput on current and futureprogramsof theunits. TheAgronomy Department
Advisory Board has25 memberswho met twicein 2001. They providedinformationonstrategic
Issuesrel atedto Agronomy and Horti cultureteaching, researchand extension. AnAnimal Science
Department Advisory Committeewasestablishedin2001 andhasmettwice. It has27 members
fromvarioussegmentsof thelivestock, meat, andfeedindustry.

TheNortheast NebraskaExperimental Farm Associ ation servesasthestakehol der input groupfor
theNortheast Researchand Extension Center and Haskell Agricultural Laboratory. Thisgroup
consistsof representativesfromeach of thecountiesinthenortheast district and meetsannual ly to
provideinput onprogramneedsat NEREC. Other research centerswith advisory committeeswhich
meetannual ly includetheHighPlainsAgr icultural Labandthe Gudmundsen SandhillsL ab.

Exampl esof programswhichhaveadvisory committeemeetingswhichmeet atleast annual ly include
theRepublicanRiver Basinlrrigation Management Demonstration Projectandthe E. coli 0157:H7
Food Safety Research Program.

TheCooperativeExtension Divisionhasorganized actionteamsfor major programareastoplanand
implement educational programs. Many of themembersof theseactionteamsare facultywithjoint
research and extensionappoi ntments. In 2001, each actionteamwasrequiredtodevelopaprocess
and obtainappropriatestakehol der input for that programarea. Thisprocessresultedinasignificant
level of stakeholder inputwhichisimpactingbothextensioneducationfor thefutureandresearch
programswhichprovidethescientificinformationfor theeducationa programs.
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b) Brief Statement of the Process Used by the Recipient I nstitution to | dentify
Individualsin GroupsWhoar e Stakeholder sandtoElect I nput from Them
TheAnimal ScienceAdvisory Committeemestingshavefocusedonfamiliarizingmemberswith
research, extension, andteaching programs. Futuremeetingswill emphasi ze Committeeinputon
futureneeds, although someof that isalready happening.
TheSoutheast Researchand Extension Ditrict, in preparationfor comprehensiveannual program
review, conducted asystem of interviewswith key | eadersand knowl edgeableobservers. Groupsof
intervieweeswereidentifiedtoassurethat under- served groupswoul d beincluded.

TheDepartment of Nutritional Scienceand Dieteti csgetsstakehol der input fromtwomeetings
annualy of theCommunity Nutrition Partnership Council which coordinateswith nutritioneducation
foralimited resourceaudience. Themembersof the Council represent abroad group of stateand
local agencies, volunteer organizations, school officials, and others. They provideval uableinput both
onextensionneedsfor Cooperative Extensionandfor research needs for thesetypesof programs.

TheDepartment of Biological SystemsEngineeringusesadvisory council consisting of bothin -state
and out-of - state stakehol dersthat hel pto provideaperspectiveonresearch and education needson
aregional andnational bass

TheDepartment of Agricultural Leadership, Education, and Communication'sAdvisory Council
meetstwiceannually and cons stsof representativefromclientelegroupsthroughout thestate.

Theaboveexamplesareonly apart of the on-goingstakeholder process. Whilethetypesof
membershipfor theseadvisory groupsvary, inall casestheintentistohaveamembership selection
processwhichallowsfor good representationfromall clientel egroupsandrotation of membershipto
alowdifferentviewsto bebroughtin.

C) A Statement of How Collected I nput wasConsider ed

Innearly every casewiththeexampl esof advisory groupsmenti oned above, minutesof meetingsand
reportsaremaintained andrevisited periodically toseeif programsareadjustedto respondtothe
recommendations. Itisessential for activeadvisory groupsto continuethat themembershipisable
toreview andreflect uponwhat impact agroup hashadin earlier recommendations. Stakeholder
Input hasbeenval uabl eto unitsinmaking d ecisionsonwhich programstoemphasi zeor initiateas
well aswhich programstode-emphasize. Stakeholder inputisoftencritical inhelpingunitsand
administratorsmakedecisionsonwhichareasarehighest prioritiesfor fillingafaculty positions.
Sincethefillingof faculty positionsisacritical e ementinrefocusingprograms, reaffirming priorities,
oridentifyingemergingissuestoaddress, thestakehol der inputisvery val uableinhelpingunitsand
theAgricultural ResearchDivisoninmaking thesedecisions.

TheUniversity of Nebraskaiscurrently invol vedinastatebudget reduction process. Stakeholder
input isimportant indecidingwhat program areasmust bereduced to accomplishthebudget
reduction.
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C. PROGRAM REVIEW PROCESS

Nebraskahasmadenosignificant changesinprogramreview processessincethe5-Y ear Plan of Work
wassubmitted. Thescientificpeer review processusedtheby Agricultural Research Divisionasdescribed
inthe5-Y ear Plan of Work remainsthesame.

D. EVALUATIONOFTHE SUCCESSOF MULTIAND JOINT ACTIVITIES

a) Did theplanned programsaddressthecritical issuesof strategicimportance,
incdluding thoseidentified by the stakeholder s?
Critical issuesof strategicimportanceidentified by stakehol dersaredirectly reflectedinthelANR
Strategic Plan. TheStrategic Plan servesasafundamental document whichguidesdecision-meaking
process on programstoemphasi zeand staffingdecisions. ARD faculty currently participateinmulti -
state projectswhichareprovided researchfunding support throughthemultistateresearch
component of theFederal FormulaFunds. Theseprojectsaresel ected and approvedby regional
Director A ssociationsbecausethey arehigh priority needsidentifiedfor multistateactivity.

b) Did theplanned programsaddressthe needsof under-served and under -
represented populationsof thestate?
ARD research programsrel ated to humannutritionand hedl thy lifestyleswerehighlightedunder the
federal goal sandkey themes. Theresultsof thisresearch feed science-basedinformationdirectly
into Cooperative Extens onprogramswhichtarget under - served and under-represented popul ations.
Nutritional sciencesresearchincludestheproject onevaluatingthenutritional characteristicsof meat
fromAmericanbison. Thisisimportant becausethegrowth, productionand useof Americanbison
asahealthy mest sourceisincreasingandthef act that bison herdshave been started on Nebraska's
NativeAmericanreservations. A researchprojecton ngmanageria andwork force
developmentinfoodservicemanagementisprovidinginformationuseful for effectivetrainingof low
incomeandminority populationsworkinginthefood servicearea.

C) Did theplanned programsdescribetheexpected outcomesand impacts?

Output and outcomeindi catorsweredescribedinthe5-Y ear Plan of Work submittedin2000. The
impactsof theexampl e proj ectsdescribedintheaccomplishmentsandresultssectionrelatedirectly
totheseoutput and outcomeindicators.

d) Didtheplanned programsresult inimproved progr am effectivenessand/or
efficiency?

Effectivedocumentation of research programs, joint programoutput and outcomes, and ultimately

impactsisanimportant part of our programactivity. Individual faculty membersareexpectedto

identify outcomesandimpactsintheir annual faculty reports. Theimpact reports thatareincludedin

theaccomplishment sectionof thisreport aredevel opedfor useby stakeholdersand originatewith

theimpactsidentified by individual faculty annually. Havingtodocumentindividual impacts, aswell
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asinterdisciplinary andjoint programimpactskeepsfaculty focused ontheneedfor productive
programs.

Thejoint planningof multistateproject activity resultsinlessduplicationand morecooperative
programefforts. Many University of Nebraskal ANRfaculty havejoint Agricultural Research
Divisionand CooperativeExtensionDivisionappointments. Therefore, joint planningisassuredand
thisresultsinresearch programsthat aredirectly rel ated to Cooperative Extens on'seducation needs.
Thisarrangement definitely improved progr ameffectivenessand/or efficiency.
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U.S.Department of Agriculture
Cooper ative State Resear ch, Education, and Extension Service
Supplement tothe5-Y ear Plan of Work
for MultistateExtension Activitiesand I ntegrated Activities

Ingtitution:  University of Nebraska Agricultural Experiment Station
State: Nebraska

Check one MultistateExtensionActivities
_X_ Integrated Activities (Hatch Act Funds)
Integrated Activities(Smith-Lever Act Funds)

Estimated Costs

Title of Planned Program/Activity FY 2000 FY 2001 FY 2002 FY 2003 FY 2004
Goal 1: | Integrated Crop Management $562,880 $633,823 $633,823 $633,823 $633,823
Integrated Livestock Systems M anagement
Integrated Pest Management
SustainableAgricultural Production Systems
Goal 2: | Preand Post Harvest Plant and Animal Food Safety $113,74 $31,427 $31,427 $31,427 $31,427
Food Processing and Food Service M anagement Food Saf ety
Goal 3: | Human Nutrition, Health and Safety Health Care $21,645 $3,375 $3,375 $3,375 $3,375
Goal 4: | Natural Resources Management and Protection $182,627 $299,047 $299,047 $299,047 $299,047

Environmental protection
Environmental and Natural ResourcesPolicy

Goal 5: | Family Strengths $130,934 $64,030 $64,030 $64,030 $64,030
FamilyHousing
Telecommunicationsfor Rural Areas
Community Strengths

Total $1,011,840 $1,086,702 $1,086,702 $1,086,702 | $1,086,702
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F. INTEGRATED RESEARCHAND EXTENSION ACTIVITIES

Below are afew examples of integrated Research and Extension activities.
Goal 1

Activity: I ntegr ated Crop M anagement

Inacooperativeactivity with Colorado State University, MontanaState University, University of
Wyoming, andtheUSDA Agricultural Research Service, University of NebraskaResearchand

Extens onfaculty haverecently publishedanew “ Sugarbeet Production Guide” . Thisisanextensive
referencepublicationwhichincorporatestheresultsof many yearsof researchand demonstrationinal |
aspectsof thesugarbeet productionfromfield preparationto harvest. Thisproductionguidefollowsa
amilarpublication, “ Dry Bean Production Guide” whichwasproduced by thesamecollaboratorsa
fewyearsearlier and hasproventobeextremely valuablefor producersand othersinthedry bean
industry. Itisexpectedthat the Sugarbeet Production Guidewill alsohaveabeneficial impact onthe
efficiency and profitability of thesugarbeet productionintheGreat Plains.

Activity: Integrated Livestock M anagement

Hot, still, humiddaysarepotential killersincattlefeedlots. A single, severeheat wavein 1999 cost
Nebraskaproducersmorethan $20millionincattledeathsand performancel osses. Management
strategi esdevel oped through multi stateresearch coordinated by aUniversity of Nebraskaanimal
scientistarehe pingtosignificantly reducehest - rel ated | osses. Therecommendati onshel pmakecattle
comfortablewithout sacrificingoverd| performanceby focusing onalteringfeeding routinesandthe
feedlot’ smicroclimateduring hot spells. For exampl e, changing feed schedulesandintakeduring
extremeheat keepscattlecool er, avoidsdigestive problemsand doesn’ t hurt overal | performance.

Theseresearchresultshavebeen shared during research and extensionfield days, beenthebasi sfor
inservicetrainingwith Extens on Educators, and beenshared directly withfeedl ot operatorsinavariety
of settings. Monitoring of weather conditionsallows Extension Specialistsand Extension Educatorsto
providealertstofeedl ot operatorswhen specia caution should betakento prevent potential heat stress
losses. It hasbeen possibletotaketheheat stressresearchresultsdirectly totheproducer witha
proactiveextens oneducation program.

Activity: I ntegrated Pest M anagement

A key exampleof theintegrated research-extensioneffort relatedtol PM istheinsect management
effort targeting European cornborer. Theresearch effort hasaddressed al ternativecontrol options
including chemical control andtheuseof genetically engineered plantsthat providebiol ogical control.
Theresearchresultsareuseddirectly inavariety of educati onal programsincluding Research Center
FieldDays, Crop Protection Clinics, Corn/Soybean Expos, and Crop Management and Diagnostic
Clinics. Thetarget audienceof theclinicsisagribusi nessand crop consultantswhich hel pstomultiply the
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transfer theresearchresulttoagricultural producers. Theresultsof a new researcheffortinintegrated
weed management arebel ng usedinintegrated weed management workshopsand research center field
days.

Activity: SustainableAgricultureProduction Systems

Anexampleof anintegrated research-extensioneffortrelatedtolivestock systemsmanagement aswell
astothevalue-added areaistheproject “ FreshWater Prawn Farming: anew agribusinessfor small
Nebraskafarmers’. ThisprojectinvolvescollaboratorsfromtheAgricultural ResearchDivision,
CooperativeExtensonDivison,andtheCollegeof Artsand Sciences. A tenmember teamisworking
totest theindoor farming of ediblefreshwater prawn (largeshrimp) by small farmoperatorstoprovide
supplementa income. A pilot demonstrationisunderway with 6,000 prawnsnow incultu refor grow-
outtomarket sizeinaformer hogconfinementfacility.

Withthedeclineinnumbersof smaller hog producers, therearenumeroushog confinement unitsnow
unoccupiedandunused. Thistechnology isasignificantway tobringthesefacilities backinto
production. Continuousprawn productionthroughout theyear occursnowhereinthe USA busis
essential for year-round marketing and salesof livewholeprawnstotherestaurant trade, primary
market.

Inaddition, thisindustry would provideamarket for soybeanmeal, distillersof grainsfromcornand
cornmeal for apelleted prawnfood.

Goal 2
Activity: Preand Post Har vest Plant and Animal Food Safety

M gjor grant funding hasbeen obtai ned to support boththe A gricultural Research Divisionfood saf ety
activity andtheCooperativeExtensonDivisionfood safety activity. Thisactivityishighlyintegrated
betweenthetwodivisions. TheCooperative Extensionactionteamwhichcoordinatestheprogram,
entitled" Enhancing Food Safety intheFood Chain," includesspeciaistswithjoint researchand
extensionappointments. Theresearchteamwhichaddressesamajor component of thefood saf ety
research, E. coli 0157:H7. includesfaculty withbothresearchand extens onappointments. Initial
researchfindingsontheoccurrenceof E. coli 0157:H7inpensof livecattlehasproducedresultswith
potential shorttermapplicationonreducingthe E. coli 0157:H7 incidenceincattlefeediots. Thehighly
integratedteamsinvolvedwill beabl etotransfer thistechnol ogy into applicationquickly when

appropriate.
Activity: Food Processing and Food Ser vice M anagement Food Safety

| ANR Researchand Extens onfaculty continuetowork withtheUnited States only federally inspected
ar-chilledpoultry plantwhichislocatedin Nebraska. | ANR research hasindicatedthat chickens
chilledwithcool air may belesslikely tobecontaminated withdiseasecausing organisms andlast longer
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thanbroilerscooledinwater. Thesepreliminary findingsarethebasesfor broader farm-to-table
research, including study of chickenfarmstotakesafer chickentomarket by pin-pointingfactors
throughout theproduction processthat influencesafety. Extensionandresearch programsareworking
together todevel opnew guidelinesfor handlingbroil ersandincorporatethisintoeducati onal programs.
They also continuetowork withthepoultry plant toenhancefood saf ety through process ng. The
company issuccessfully marketingthispremiumgradepoultry and productionisexpanding.

Goal 3
Activitiess. HumanNutrition,Health and Safety and Health Care

Theresearchand extensionprogramactivity inNutrition, Heal thand Safety isanongoing effort withthe
|eadership provided by membersof thePreventiveHea thand WellnessTeam. Thisteamwhich
coordinatesprogramming hasfaculty withjoint research and extens onappoi ntments. Additional
researchinputisreceivedthroughcollaborativere ationshipswiththeUniversity of NebraskaMedical
Center. Mgjorfoci of thiseffort arereducing highrisk behaviorsof individual s(adoptionof healthy life
stylepractices) andincreasingfarmsafety practices. Oneintegrated effort studiedafarmfamily as they
learned skill sfor better managing hazardousfarm practices. Research studiesontobacco and exposure
tosunresultedinprogramsdirected at school agechildren. Theintegrativework of thisteamresultedin
rapiddevel opment of programmingto meet theneedsof clientele.

Goal 4

Activity: Natural Resour cesM anagement and Pr otection

Manureisanideal fertilizer for cropland, but requiresproper management tokeepitsnutrientsfrom
polluting groundwater and surfacewater. Numerousresearch eff ortshave provided thebasi sfor

devel opingrecommendati onsfor comprehens venutrient management plans. A University of Nebraska
CooperativeExtens onpilot programishel ping producersand advisorsdevel op state-required
comprehens venutrient management plans. A pproximately 100farmersandagricultural professionals
participatedinaneducational programin2001-2002. Theresearchand extensionfaculty planto
expandtheprogramtoastatewidebasi ssoon. Participantssay thistraining hel psthem better
understand, manageand usemanure’ snutrientstofertilizecropland and protect water quality and attain
compliancewithstateandfederal regulation. A survey found 78 of 2001 'sparticipantssaidthey could
developamanagement planafter finishingthepr ogram and using theworkbook.

Activity: Environmental Protection

IntheCentral PlatteV alley Nebraska, intens veproduction of row cropsunder irrigationandfertilization
for many yearshasresultedinhighnitrate-nitrogenlevel sintheshalow grou nd- water aquifer. A major
USDA grantfunded Agricultural Research Divisionand USDA Agricultural Research Servicetostudy
irrigationand nitrogenmanagement methodstoreducethemovement of nitrogenintothegroundwater.
M anagement practi cesweredevel opedwhichhaves gnificantly reducedthefertilizer movementto
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groundwater. Educationeffortsby the CooperativeExtension Divisionhavebeenusedtotransfer this
informationtoareaproducerswhichhasresultedinbothreductioninthelevel of irrig ationwater
applicationandnitrogen applicationover largeareas. Several faculty involvedinthisproject havejoint
extensionandresearch appointments.

Activity: Environmental and Natur al Resour cesPolicy

Twoexamplesof integrated program effortsinthisareaaddresswater policy andlivestock manure
management. Researchanalysisof water policy alternativesprovidesthebas sfor educational
programmingand publications. Thiseducational effort often providesinput for policy makers. Research
effortsonlivestock manuremanagementissueshaveprovidedinput totheNebraskaDepartment of
Environmental Quality asthey devel opregulations. Legal researchhasprovided ass stanceto counties
asthey devel op zoning policiesto addresslivestock i ssuesand ass sted with educational programs
targetinglivestock producers. Thisisanongoingeffort.

Goal 5
Activity: Family Strengths

Theresearchandextensionprogramactivity inFamily Strengthsisanongoing effort withtheleadership
provided by membersof the SustainableFamiliesAction Team. Thisteamwhichcoordinates
programming hasfaculty withjoint researchand extens onappointmentsinareasrel atedtofamilies. A
significant component of thisprogramisbased onthefamily strength sresearch whichhasbeen

devel opedintoapplicationbased programs. Buildingonthesix strengthsof familiesresearchamonth
long statewi de promotionwascompl eted to promotetheimportanceof families, workshops, web based
educationd information. T heintegrativework of research and extension hasmadethisasuccessful
programeffort.

Activity: FamilyHousing

A faculty member withjoint Agricultural Research Divisionand CooperativeExtensonDivision
appointmentworkswiththeimpactsof environmental disclosurepoliciesand constraintsonhousing
transaction practices. Bothfederal and Nebraskaenvironmental regul ationsand policiesimpact existing
hous ngenvironmental conditionsandtransactionsandtheproperty valuesasresidential property
changesowners. A journa article, "Effectsof Constraintson Household Recycling PracticesinaFive -
StateArea," wascompleted and accepted for publicationin 2000. Resultsof thisand other associated
researchareincorporateddirectly intoextensi onprogramingwiththisfaculty member. Thefaculty
member a soparticipatesinamultistateresearch project relatedtofamily housing.
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Activity:  Telecommunicationsfor Rural Areas

Unlessrural residentsunderstandand harnessinformationtechnol ogy, rural communitiesrisk beingleft
out of theinformationtechnol ogy revol ution. Tohelp prepareand positionrural communitiestomake
themost of thel nternet, research and extension programactivitiesareworking to support rural
communitiessustainandthriveinacompetitiveeconomicenvironment. Leadershipfor thiseffortis
provided by membersof the Community Resource Development Action Team. Thisteamwhich
coordinatesprogramming hasfaculty withjoint research and extens on appointmentsinareasrel atedto
community devel opment andtechnology. Onelargecomponent of thisprogramisbuiltuponthe
researchof assetsof rural communities. Target popul ationsarecommunity |eadersand businesses
locatedin rural areas. Thiseffort aimsto positionrural Nebraskansto makethemost of technology to
enhancecommunity, busi nesses, educationa andgovernment operations.

Activity: Community Strengths

A study examinestheeffectsof M eat packing onboth new and | onger-termres dentsof small,
Nebraskatowns. Interviewsconducted by researchersinboth Spanishand Englishmeasured
perceptionand changesin perception on such subjectsashousing, educationand health care. Afterone
year of researchfindingsarestill preliminary. Oneof thethingsthat i sbelieved by theresearchersisthat
therearemoresimilaritiesamong L atinosand Caucas ansthandifferences. Thiswasacollaborative
effort of betweenresearchandextension. Extensionhel pedfacilitateint roductionsand arrangementsfor
thestudy completed by University of Nebraskaresearchers.
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