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INTRODUCTION:

TheUniversity of NebraskaAgricultural ResearchDivisionisadivisionof theUniversity of
Nebraskalnstituteof Agricultureand Natural Resources(IANR). Other divisionsincludethe
CooperativeExtensonDivisonandtheCollegeof Agricultura Sciencesand Natural Resources.

Thisannua report describesthe Agricultura Research Divisionprogramimpactsand
accomplishmentsfor fiscal year 2000 asrequired by theAgricultural Research, Extension,and
Education Reform Act of 1998. Itincludestheel ementsidentifiedintheUSDA document, " Guidelines
forLandGrant Ingtitution - Annual Report.” Thisfederal annual reportisbased ontheimplementation
of thecurrent Strategic Plan of thel nstituteof Agricultureand Natural Resourcesand onemerging
issuesidentifiedthrough stakehol der inputinanticipationof beginningthenextrevisonof thel ANR
StrategicPlan. Thisfederal annual reportisfor theUniversity of NebraskaAgricultural Research
Divisiononly, butwasdevel opedinconjunctionwithUniversity of NebraskaCooperative Extension
Divison'sannual report.

InFY 2000, Agricultural Research Divisionexpendituresinsupport of theprogramsdescribed
inthisplantotaled $56,058,995. Of thisamount, Federal FormulaFundsprovided $3,240,652 or
5.8% 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

2000Agricultural ResearchDivision
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, marketing and processing of
themajor livestock species, traditional field crops, speciadity cropssuchasdry ediblebeansandturf.
Theresearchal sorelatestonew crops, increasedinstate producti onand processing and devel opment
of new productsand services. Therewereanumber of significant outputsfromtheresearchprograms
whichwill bementioned here. Impact statementsareencl osed at theend of thissection providingmore
detail.

Thereleaseandinitiationof productionof Nuplainswhitewheat variety, thefirsthardwhiite
wheat releasedin Nebraska, isaprimeexample. Devel oped by theUniversity of Nebraskaand
USDA -ARSwheat breeders, thisnew variety isbeing grown by producersfor thefirsttimebeginningin
theFall,2000. Sincemuch of Nebraska swinter wheat i sexported, theaddition of awhitewheat will
allowtheU.S.tobemorecompetitivewith other wheat exporting countriessuchasAustraia
CooperativeExtensionDivisionfaculty area soinvolvedinthedevel opment of theplansfor marketing,
storage, and handlingof thisnewidentity preserved commodity.

Inadditiontothedevel opment of anew whitewheat, theoverall payoffsfromthe ARD wheat
breading program continuetobevery significant. Sincewheat breading effortsby privateindustry are
not very significant, publicbreeding programssuchasthe UNL programarecritical tocontinueahigh
quality, improvedvarietiesavailableto producersin Nebraskaand beyond. Thebreedingprogram
averagesabout onenew improvedvariety of hard red winter wheat rel eased annually, whichhashel ped
tocontributetoanaverageannual wheat yieldincreasein Nebraskaby 19% comparedwithyieldsin
the1960s. Asresult of thesehighquality publicvarieties, ARD devel opedvarietiesaregrownonover
75% of thewheat acreagein Nebraska.

Animpact study wascompl eted which quantifiestheeconomicbenefit toNebraskacattle
feedersthrough useof feedingwet by - productsfromthegrowing Nebraskaethanol production
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industry. Researchby ARD faculty wasakey factor inthispracticebeing adopted by feedl ots. Annual
net economicbenefitsfromthistechnol ogy areestimated currently at $42millionannually inNebraska.
CooperativeExtensonfaculty hadasignificant roleintransferring thistechnol ogy tofeedl ots, helping
cattlefeederstosuccessfully shifttothispractice. Inadditiontohel ping cattlefeeders, ithasalso
providedamarket totheethanol industry withtheir by - products, and hasaccel erated the devel opment
of new productionfacilitiesin Nebraska, enhancing cornand grain sorghummarkets.

Agricultura ResearchDivision(ARD) and CooperativeExtensonDivision(CED) faculty have
worked closely withaNebraskapoultry processor who hasopened thenation'sonly federaly
inspectedair-chilled poultry plant, anew, potentially much safer, poultry processingtechnology. The
ARD research dataand theimplementation of other improved food safety practicesby theprocessor
haveprovedthat thisprocess can produceahighquality product. Therehasbeensignificant public
mediaattentiontothisfacility, includingtheroleof ARD and CED faculty inassistingthisindustry to
becomesuccessful inNebraska. Resulting benefitsareprocessing of poultry producedin Nebraska
andinne ghboring statesaswel | asenhancing theconsumption of grainproductsinthepoultry
production.

Other examplesof accomplishmentsareincludedintheattachedimpact statementswhichare
organized by key themes. Theseexamplesareampl eevidenceof theimpact that theAgricultural
Research Divisionoutputsaremakingtowardsthespecific NebraskaARD goal sunder Federal Goal 1.
TheNebraskagoalsare:

1 Enhanceplant and animal productionsystemstobemoreprofitableandsustainable.
Support agribusinessand economicdevel opment, including product marketingandval ue - added
processingof agricultura commodities.

3. I ncreasepublic/consumer understanding of food systems.

Examplescited each contributeto oneor more of these Nebraskagoals.

Goal | Resour ces
Sourceof Funds Federal Formula State All other sources Totd
*
FY 2000 Expenditures 2,232 19,444 16,949 $38,625
($x1000)




Faculty SYsinFY 2000 - 98

* Includes Hatch, Multistate, M cl ntire Stennisand Animal Health Funds




Impact StatementsRelated to Federal Goal | - Identified by Key Themes
Key Theme: Plant Germplasm

Impact Statement: Nuplains White Wheat
(Relatesto Goal 1, Output Indicator 1, and Outcome Indicator 1)

I ssue: (Who caresand why?)

Nebraskaproducersneed every edgeto successfully competeingrowing global markets. Devel opment
of thefirst hardwhitewinter wheat designed for Nebraska'sgrowing conditionsshould providesuchan
edge.

What hasbeen done?

A teamof USDA -Agricultural Research Service and University of Nebraskasci entistsdevel opedthe
new variety called Nuplains. Itisexpectedtobeavailablefor farmerstoplantinfall 2000. Hardwhite
wheat flourisprimarily used to producewholewheat bread, flat breads (tortillasand pitas) and Asian
noodles, alargeand expanding market. Nuplainsisthemost winter hardy whitewheat availableand
alsomay provideanew plantingoptionfor wheat growersinother HighPlainsstates. Whitewhesatis
new to Nebraskasoacommitteerepresentingthestate'swheat growers, NU'sInstituteof Agriculture
and Natural Resourcesand stateagenci esiseducating growers, el evator operatorsand othersabout
whitewhest production, handlingand potential markets.

I mpact:

Hardwhitewheat offersNebraskawheat growersachancetodiversify their productionandtap anew
market. Asiaimports400millionbushel sof whitewheat annually from Australiaand el sawhere.
Nuplainsshould giveNebraskaachancetoviefor part of thishugeandrapidly growingmarket.
Nebraskaproduced nearly 85millionbushel sof hard redwinter wheat in 1998 andtypically exports
half itsproduction.

Funding:
NebraskaWheat Board, USDA-Agricultura ResearchService,
NU Agricultura ResearchDivision, HatchAct

Contacts.

DrewLyon, agronomist SteveBaenziger, wheat breeder Bob Graybosch

NU PanhandleR& EC Department of Agronomy USDA -ARSwheat breeder
4502 Ave. | 330Keim Department of Agronomy

Scottsbluff, NE69361-4939 University of Nebraska-Lincoln 344 Keim
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Phone: (308) 632-1266 Lincoln, NE68583-0915 University of NE-Lincan
Fax: (308) 632-1365 Phone: (402) 472-1538 Lincoln, NE68583-0915
E-mall: dlyonl@unl.edu Fax: (402) 472-7904 Phone: (402) 472-1563
E-mal: pbaenzigerl@unl.edu Fax: (402) 472-7904
E-mal: rag@unlserv.unl.edu

SUmmary:.

Thefirst hardwhitewinter wheat adapted to Nebraska'sgrowing conditionswill beavail ablefor
plantinginfall 2000. Thisnew variety, called Nuplains, givesNebraskawheat growersthechanceto
competeinnew markets. Hardwhitewheat isused for wholewheat breads, tortillas, pitasand Asian
noodles, agrowing market. University of Nebraskaand USDA -Agricultural Research Service
scientists, withfinancial assi stancefromtheNebraska\Wheat Board, devel oped Nuplains, theemost
winter-hardy whitewheat available. A committeeof representativesfromthel nstituteof Agriculture
and Natural Resources, wheat producersand stateagenciesiseducating growers, el evator operators
and other about whitewheat production, handling and potential markets.

Key Theme: Plant Genomics

Impact Statement: Soybean gene mapping
(Relatesto Goal 1, Output Indicator 2, and Outcome Indicator 5)

I ssue: (Who caresand why?)

Someof today'smost i nteresting mapschart themol ecul ar world of genes, DNA and chromosomes.
Knowingwherekey genesarel ocated onachromosomeisimportant to harnessing thosegenesto
devel op better crops. University of Nebraskaresearch hel ped createthefirst comprehensivegenetic
mapfor soybeans.

What hasbeen done?what has been done?

AnNU Instituteof Agricultureand Natural Resourcessoybean geneticist and hiscolleaguesdevel oped
oneof threesoybean popul ationsused to construct thefirst comprehensivegeneticmapfor all 20
soybean chromosomes. Themapwasfirst publishedin October 1999 by researchersat Nebraska.
Thankstothisresearch, morethan 1,800 genetic markers — speciaized DNA segmentsthat s mplify
identification — now serveaslandmarkson the soybean genetic map, identifyingcritical chromosome
segmentsthat arehometokey genes.

Impact:impact:

Thegenomemap enabl esresearcherstotakeamoretargeted approach to soybean breeding. Genetic
markershel p breederslocatespecific genesof interest. Oncelocated, these genes can be used to create
soybeanswithdesirablecharacteristicssuchashigher yields, greater diseaseresi stance, or highprotein
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or oil content. Themap al soishel ping scienti stsbetter understand whichgenesgovernspecifi ctraits.
For example, themap already hasai ded NU soybean breeders discoveriesabout therel ationship
betweengenescontrollingyieldpotential anddrought tolerance.

Funding:

NebraskaSoybean Board

United SoybeanBoard

USDA National Researchlnitiativecompetitivegrant
NU Agricultural ResearchDivision

HatchAct

Contact:

James Specht, soybeangeneticist
Department of Agronomy
322KeimHall

University of Nebraska-Lincoln
Lincoln, NE 68583-0915
Phone: (402) 472-1536

Fax: (402) 472-7904

E-mal: jspechtl@unl.edu

Summary:.

Someof today'smost interesting mapschart themol ecul ar worl d of genes, DNA and chromosomes. A
University of Nebraskasoybean geneticist and hiscolleaguescreated thefirst comprehensivegenetic
map of all 20 soybean chromosomes. Thelnstituteof Agricultureand Natural Resourcesteam

devel oped oneof thethreepopul ationsusedto construct the soybean map, which containsmorethan
1,800geneticmarkersidentifyingcritical chromosomesegments. Thegenetic map speedstheplant
breeding processby enabling scientiststotarget and harnessspecificgenesresponsiblefor important
traitssuchasyield, diseaseres stanceor high protein content. Themap al soishel ping scientistsbetter
understandwhichgenesgovernspecifictraits.

Key Theme: Adding Value to New and Old Agricultural Products

Impact Statement: Economic Benefits of Wet Byproduct Feeds
(Relatesto Goal 1, Output Indicator 4, and Outcome Indicator 4)
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I ssue: (Who caresand why?)

Nebraska'sethanol production capacity grew morethanany other state'sduringthe1990s. This
burgeoning ethanol and grainprocessingindustry created marketsfor farmers grainandjobsinrural
communities. Thisexpans ongot aboost fromUniversity of Nebraskaresearchthat revealed wet
ethanol processors byproductsprovidean economical cattlefeed.

What hasbeen done?

Researchby I nstituteof Agricultureand Natural Resourcesanimal scientistsdemonstratedthe feashility
and benefitsof feedingwet glutenfeed, wet distillersgrainsand steepliquor to cattledirectly instead of
dryingand shippingthemtodriedfeed markets. Studiesshowed wet byproduct feeds potential,
performanceand how tofeed them. Researchersfoundwet byproductswereeconomical and
performedaswell asor better thancorninfeedlot rations. Processorstraditionally had dried
byproductsat additional cost, but | ANR scientistsfound drying reducedtheir nutritional value.

Researchersshared findingswithgrain processorsand cattleproducers. Inlessthan adecade, wet
byproductswent fromunfamiliar material toamajor Nebraskafeed source. AnlANRagricultural
economist analyzed theeconomicbenefitsof thisresearch by ngtheeconomicvalueof feeding
processors byproductswet instead of dry.

I mpact:

Thisresearchlaidthefoundationfor anew, economical cattlefeed sourceand hel ped reduceethanol
production costs. Feeding byproductswet instead of dryingthem provided cumul ativenet economic
benefitsof $212 millionin Nebraskafrom 1992 through 1999. Processorsreceived about 15 percent of
thisnet benefitwhilefeedersaccruedtherest. Annual net economicbenefitsgrew from$Llmillionin
1992toanaverageof $42million inrecent yearsasnew processing plantsopened and morefeedl ots
fedwet byproducts. Nebraskafeedl otsfed nearly 6 milliontons(dry matter basis) of wet byproduct
feedsfrom 1992 to 1999.

Thisresearchinfluenced processors decisionstobuildplantsi n Nebraskadesigned to market wet
byproducts. Only oneof Nebraska'ssevenwet and dry milling plantsnow driesbyproducts. Therest
sl byproductswet andmost didn't builddryingfacilities.

Funding:

Ethanol andgrainprocessingcompanies
Nebraska CornBoard
NebraskaEthanol Authority

NU Agricultura ResearchDivison
HatchAct



Contacts.

Terry Klopfenstein, beef nutritionist RichardPerrin, agricultural economist
Department of Animal Science Department of Agricultural Economics
C220Animal Science 314AFilleyHal

University of Nebraska-Lincoln University of Nebraska-Lincoln
Lincoln, NE68583-0908 Lincoln, NE68583-0922

Phone: (402) 472-6443 Phone: (402) 472-9818

E-mal: tklopfensteinl@unl.edu E-mall: rperrinl@unl.edu

SUmmary:.

Wet byproductsfrom Nebraska'sexpanding ethanol and grain processingindustry havebecomea
major cattlefeed during thepast decade, thankspartly to University of Nebraskaresearch. Pioneering
studiesby Ingtituteof Agricultureand Natural Resourcesanima scientistsreved edthefeasibility,
benefitsand economicadvantagesof feeding byproductswet instead of dryingand shippingthemto
driedfeed markets. Feeding byproductswet savesdrying costsfor processorsand providesan
economical cattlefeed. AnlANR agricultural economist'sanaysi sshowed thiswet byprodu ctsfeed
researchispaying off handsomely for Nebraska. Feeding byproductswetinstead of dryingthem
provideda$212 million net cumul ativeeconomicbenefit to Nebraskafrom 1992 through 1999.

Impact Statement: Beef Muscle Profiling
(Relatesto Goal 1, Output Indicator 4, and Outcome Indicator 2)

I ssue: (Who caresand why?)

A 1997 cattleindustry report showed that theval ueof chuck and round had decreased morethan 20
percentinrecentyears, ahugel ossconsidering thesecutsmakeup themajority of wei ghtinabeef
carcass. Findingsof aUniversity of Nebraskastudy could hel pturnthissituationaroundand couldlead
tonew productsthat benefit consumersandthe beefindustry.

What hasbeen done?

NU Instituteof Agricultureand Natural Resourcesmeat scientiststeamedwith University of Florida
colleaguestoprofilemorethan 5,500 musclesfromthechuck androundinthelargest study of itskind
ever conducted. Findingsshow many musclesinthechuck andround areunder - valued and couldbe
put to better usesthan butchersand chef straditionally havegiventhem. Theteam compileditsfindings,
which providedetail sneededto devel op new productsthat add valueto these cuts, onaCD-ROM that
isavailabletoindustry and academia Nebraskascientistsnow arestudying marinationwiththechuck
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androundand devel opinginnovativebeef fabri cation strategiesto provideaccessto speci ficdesirable
musclesidentifiedby theprofiling.

I mpact:

I ndustry hasbegun usingthisinformationandthefindingshavesparkedinterestfromnational retail ers,
whoaretestingideasinkey areas. TheNational Cattlemen'sBeef Associati on hired atop-notch chef to
devel oprecipesusing someof themusclestheteamidentified. Asaresult, oneof thelargest beef
distributorsintheeastern United Statesbegan orderingthesecuts.

Funding:

National Cattlemen’ sBeef Association
NU Agricultural ResearchDivison
HatchAct

Contact:

ChrisCakins, meat scientist
Department of Animal Science
A213Animal Science
University of Nebraska-Lincoln
Lincoln, NE 68583-0908
Phone: (402) 472-6314

Fax: (402) 472-6362

E-mail: ccakinsl@unl.edu

Summary:

University of Nebraskameat scienceanal ysi sof morethan 5,500 musclesfrombeef chuck and round
cutsmay leadto new val ue-added productsthat benefit consumersand beef producers. Thisstudy, the
largest of itskind, showed that many muscl esinthechuck and round, which oftenaregroundfor
hamburger, could beput to higher valueuses. Industry isusing thisinformationandit hassparked
interest from national retailers,whoaretestingideasinkey areas. TheNational Cattlemen'sBeef

Associ ation hired atop- notch chef to devel op reci pesusing someof themusclestheteamidentifiedand
amajor meat distributor now ordersthesecuts. Thelnstituteof Agricultureand Natural Resour cesteam
compiledtheir results, which providedetail sfor devel oping new products, onaCD -ROM availableto
industry andacademia.

KeyTheme: Agricultural Profitability



Impact Statement: Monitoring Bt Susceptibility
(Relatesto Goal 1, Output Indicators 1 and 2, and Outcome Indicator 5)

I ssue: (Who caresand why?)

Thelong-termeffectivenessof Bt corn, which producesitsown natural insecticidetoxicto European
cornborers, hingeson preventingthismultimilliondollar cornpestfrombecomingres stanttoBt. Early
detection of potential changesintheinsect'ssusceptibility toBtiscritical tonationwideresi stance
management efforts.

What hasbeen done?

University of Nebraskaentomol ogi stsdevel opedteststo detect changesin European corn borer
susceptibility to Bt. They usethemto check cornborer popul ationsnationwidefor Bt resistance
annudly. Instituteof Agricultureand Natural Resourcesentomol o gistsbeganworkingwith seed
companiesin1993, beforeBt cornwascommercialized, to establish basalineinformationoncornborer
susceptibility toBtacrossNorth America. Baselineinformationall owsthemtodetect potential changes
incornborer susceptibility asBt plantingsexpand. Whiletherearelimitstothetests sensitivity,
researchershaveseen nochangeinthesix yearsthat Bt cornhasbeenregistered. Cornborers

nati onwideremainsusceptibletoBttoxins.

ThisNebraskalabisresponsible for ngandkeeping recordsoncornborer Bt susceptibility
nationwide. Thisresearchisfunded by seed compani es, whichmust provideannual susceptibility
measurementsaspart of federal requirementsfor selling Bt seed corn.

I mpact:

Basdinedata, diagnosti ctestsand annual monitoring areimportant for preserving Bt'seffectiveness.
Annual testsshouldprovideearly warningif resi stancebeginstodevelopincertaincornborer
populations. Thegoal isto detect changesbeforeresi stancebecomeswi despread sofurther stepscan
betakentopreserveBt'seffectiveness.

Funding:

Seed companies

NU Agricultura ResearchDivision
HatchAct

Contact:

Blair Segfried,insecticidetoxicologist
Department of Entomology

312E Plant Industry
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University of Nebraska-Lincoln
Lincoln, NE68583-0816
Phone: (402) 472-8714

Fax: (402) 472-4687

E-malil: bsegfried1@unl.edu

Summary:

If European cornborersbegindevel oping resi stanceto Bt corn, which producesaninsecticidetoxicto
thismajor cornpest, University of Nebraskaentomol ogistsarelikely tospotitfirst. Anlnstituteof
Agricultureand Natural Resourcesscientist devel opedteststodetect changesincornborers
susceptibility toBttoxins. Heusesit toannual ly check cornborer populationsthroughout U.S. corn-
growingregions. He'sseennochangesinthesix yearssinceBt cornhasbeenregistered but he'll keep
checking. Hislabisresponsiblefor ngand keeping recordson cornborer Bt susceptibility
nationwide. Thegoal istospot potential changesbeforeresi stancebecomeswidespread. The
monitoringandearly detectionof potential susceptibility changesarevital tores stancemanagement
strategiesdesignedto preserveBt'seffectiveness.

Impact Statement: Air-chilled Poultry
(Relatesto Goal 1, Output Indicator 4, and Outcome Indicator 4)

I ssue: (Who caresand why?)

Chilling of poultry carcassesisakey stepinprocessingthatinhibitsbacteria growth. MBA Poultryin
Tecumseh, Neb., openedin 1998 astheNation'sonly federally inspectedair-chilledpoultry plant; al
othersintheU.S. useimmersionchilling,inwhichbirdsget acool -water bath. It'sthought theri sk of
Ccross- contaminationisgreater withimmersionchillingsincebroilerscomeintocontact witheach other.
Immersionchillingal soleadstowater retentioninthebroilers, of concerntoindustry becauseemerging
USDA labelingregul ationswoul d requireprocessorsto specify how muchwater their birdscontain.
University of Nebraskaresearch hassought to determinedifferencesbetweenbroilersprocessedwith
thesetwomethods.

What hasbeen done?

Instituteof Agricultureand Natural Resourcesfood and veterinary scientistshavecomparedMBA' s
ar-chilledbroilerswiththosefromanundisclosedimmersion - chillingplant. Preliminary findingsshow
both setshad roughly similar countsof non-disease-causing bacteria, but that theair- chilledbroilershad
lessSalmonellaand Campylobactor, bacteriathat can causeillness. Air-chilled broilersalsohad
sgnificantlyfewer psychotrophs, bacteriathat grow at refrigerationtemperatureand causespoilage.

I mpact:
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Thesefindings, whiledtill preiminary,indicateair -chillingmay produceabroiler lesssusceptibleto
disease- causing bacteria, andonewithalonger shelf life. Theresearcha soishelpingaNebraska
businesscarveout amarketing niche. Theresearchispart of abroader farm-to-tableresearchand
extensioneffort,including study of chickenfarmsover several growing seasons, aimedat taking safer
chickentomarket by pinpointingfactorsthroughout theproduction processthat influencesafety. This
researchultimately couldyield new guiddinesandrecommendationsfor handling broilers.

Funding:

USDA

NU Agriculturd ResearchDivison

HatchAct

NU CooperativeExtenson

Contacts:

Mindy Brashears, food scientist Shelly McKee, food scientist
Food Scienceand Technol ogy Department Food Scienceand Technol ogy Department
236 FIC 356 FIC

University of Nebraska-Lincoln University of Nebraska-Lincoln
Lincoln, NE68583-0919 Lincoln, NE68583-0919

Phone: (402) 472-3403 Phone: (402) 472-5253

Fax: (402) 472-1693 Fax: (402) 472-1693

E-mal: mbrashearsl@unl.edu E-mail: smkeehensarlingl@unl.edu
SUImmary:

Chilling poultry carcassesisakey stepinprocess ngthatinhibits bacteria growth. MBA Poultryin
Tecumseh, Neb., openedin 1998 astheNation'sonly federally inspected air-chilledpoultry plant; al
othersuseimmersionchilling,inwhichthebirdsaregivenacool -water bath. University of Nebraska
scientistscomparing broil ersprocessed with thesetwo methodshavefound that whileboth setshad
roughly smilar countsof non- disease- causingbacteria, theair-chilled broilershadlessSalmonellaand
Campylobactor, bacteriathat can causeillness. Air-chilledbroilers d sohad significantly fewer
psychotrophs, bacteriathat grow at refrigerationtemperatureand causespoilage. Thiswork ispart of
broader Instituteof Agricultureand Natural Resourcesfarm-to-tableresearchaimedat taking safer
chickentomarket by pinpointing factorsthroughout theproduction processthat influencesafety. It
ultimately coul dyieldnew guidelinesandrecommendationsfor handlingbroilers.

KeyTheme: Animal Production Efficiency

Impact Statement: Feedlot Heat Stress
12
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(Relatesto Goal 1, Output Indicator 1, and Outcome Indicator 5)

I ssue: (Who caresand why?)
Hot, still, humiddaysarepotentia killersinfeedlots. During 1999'ssevereheat waveal one, cattle
deathsand performancel ossescost Nebraskaproducersmore than$20million.

What hasbeen done?

University of Nebraskaanimal scientistsarecollaboratingwith colleaguesat Missouri, Purdueand
USDA'’sMeat Animal Research Center onathree-year project to devel op key management Strategies
feederscanusetoreduceheat | osses. Thiscomprehensivestudy aimsto better understand, predict,
planfor and prevent heat stress. Researchersarecombiningfeedl ot andlaboratory findingstodevel op
management recommendati onsthat focusonmaking cattlecomfortablewithout sacrificingoverdl
performance.

I mpact:

Thisresearchisproducing specificrecommendationsthat will hel pfeedl ot operatorskeephot spells
frombecomingdeadly. Inthepast, severeheat literally forced someNebraskafeedersout of business
whenthey couldn’ trecover financially fromheavy cattlel osses. Researchersareconfident that
implementingthesestrategieswil| keep cattlecomfortableand minimizepotentially devastatingdesth
losses. Adopting thesestrategi esshoul d reducehest-rel ated death | osses by 50 percent to 100 percent;
performancel ossesshould bekept at alevel wheremost cattlecan comfortably compensatewhen heat
dissipates.

Funding:

USDA National Researchlnitiativecompetitivegrant
HatchAct

NU Agricultural ResearchDivision

Contact:

Terry Mader, animal scientist

NU Haskell Agricultural Laboratory
57905 866 Rd.

Concord, NE 68728-2828

Phone: (402) 584-2812

Fax: (402) 584-2859

E-mall: tmaderl@unl.edu

Summary:
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Hot, still, humiddaysarepotential killersinfeedlots. During 1999'ssevereheat wavea one, cattle
deathsand performancel ossescost Nebraskaproducersmorethan$20million. A University of
Nebraskaanimal scientistheadsmulti - stateresearchthat’ sdevel opingmanagement strategiesfeeders
canusetokeep severeheat frombecomingdeadly for cattle. They aredevel oping specific
recommendationsfor keeping cattlecomfortablewithout sacrificing overal performance. Researchers
areconfident thatimplementingthesestrategieswill min imizecattlediscomfortand potentialy
devastatingdeathlosses.

Key Theme:  Agricultural Competitiveness

Impact Statement: Wheat Breeding Payoffs
(Relatesto Goal 1, Output Indicators 1 and 2, and Outcome Indicator 1)

I ssue: (Who caresand why?)
Tobecompetitive, Nebraskagrowersneed whesat varietiesthat aretop performersinmillingandbaking
aswell asinthefield, yet few commercia seed companiesbreedwheat for thisregion.

What hasbeen done?

University of Nebraskaand USDA - Agricultural Research ServicescientistsbasedinLincoln, Neb.,
collaborateonwheat research and breedingtodevel opimprovedvarietiesthat arewidely grown
throughout Nebraskaand beyond. NU’ swheat breeding programfocusesonimproving both
agronomicandendusecharacteristics. Theresultishigher-yiddingvarietieswiththegrainquality
demanded by millers, bakersand, ultimately, consumers. Instatewidevariety trial s, researchers
comparedthreerecentandwidely grownNU varieties — Alliance, Arapahoeand Windstar — to
Scout 66, thefirst great modernwheat variety from Nebraska, whichwasrel easedinthe 1960sandisa
longtimeindustry standard. Thethreenew NU varietiesyielded 19 percent morethan Scout.

I mpact:

NU-devel oped hard red winter wheat vari etiesareplanted on roughly three-fourthsof Nebraska' s
wheat acres. Theseimproved varietieshaveboosted Nebraska sannual yieldsby 12millionbushels
sincethe1960s. They’ reworthapproximately $31 millionto$37millionannually toNebraska
producersbased onincreasedyieldaone. Theseimprovementsare good for consumers, too. Nebraska
wheat growerscanfeed nearly 5 millionmore Americansayear thanthey did onthesameacreagein
the 1960s.

Funding:
USDA -Agricultural ResearchService
NebraskaWheat Board
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HatchAct
NU Agricultural ResearchDivison

Contact:

P. StephenBaenziger, wheat breeder
Department of Agronomy andHorticulture
330KeimHall

University of Nebraska-Lincoln

Lincoln, NE68683-0915

Phone: (402) 472-1538

Fax: (402) 472-7904

E-mail: pbaenzigerl@unl.edu

SUmmary:.

V arietiesdevel oped throughtheUniversity of Nebraska swheat breeding program provideNebraska
growerswithimprovedwheatsthat performwell inthefieldand offer thequality characteristicsmillers
and bakersdemand. Nebraska-devel oped hard red winter wheat varietiesare planted onroughly three-
fourthsof thestate’ swheat acres. Thesevarietieshaveincreased Nebraska sannual yieldsby 19
percent comparedwiththe 1960s. Theseimproved varietiesareworthroughly $31 millionto$37
millionannually to Nebraskaproducersbased onincreasedyiel d alone. Consumersbenefit, too. Yield
improvement inthesevarietiesmean Nebraskawheat growerscanfeed nearly 5millionmore
Americansayear thanthey did onthesameacreageinthe 1960s.
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Federal Goal I1. A Safe, Secure Food and Fiber System

Food animal productionandfood processingaremaj or componentsof theNebraskaeconomy
andtheNebraskaA gricultural Research Divisionmaintainsasignificant food safety research effort.
Researchfaculty workinginthisareaareworking closely withthefoodindustry andregul atory
industriestofocusresearcheffortsinthemost critical problemsaswell asfutureissues. Significant
effortisal sobeingmadeonresearch of pre-harvest food saf ety areas, inparticular, workingwith
livestock producers. Thiswork isintegrated closely witheffortsof Cooperative Extensiontousethe
food saf ety research outputstoeffectively conduct food saf ety education and demonstration programs.

TheNebraskagoal sunder thisfederal goa are:

1 Animal and plant production systemsand food processing and productionsystemstobe
enhancedtoimprovefood safety and quality

2. Researchbasedinformationwill increaseawarenessof consumers, producers, food processors,
foodhandlersand extensi on personnel onfood safety i ssuesandtechnol ogies.

A major component of thefood saf ety research programwhichhasmadeexcellent progress
duringtheyear 2000istheresearchworkingwiththedangerous e-coli 0157:H7 bacteria. This
bacteriaisamajor publichealththreat and hascaused significant diseaseoutbreaksaswel | ascausing
significant recallsof food products, primarily meat. ARD scientistsmadetwomajor stepsforwardin
2000whichcanhavesignificanti mpact oncontrollingthisprobleminthefuture. First, studiesof e-coli
0157:H7inthefeedl ot havedevel oped significant new knowledgeabout theincidenceandtransmission
of thisorganismamongcattleinfeedlots. Thisknowledgewill becritical inh e pingtoreducepathogen
incidencepriortodaughter.

Inanother thrust, ARD faculty havedevel oped anew geneticfinger printingmethodthatis
revealingsurprisingnew informationabout geneticdifferencesbetweendifferent 0157:H7 populations
and may point out that somethat most commonly affect humansmay bedifferent thanthosenormally
foundinlivefeediot cattle. Thiscanbesignificantinhel pingtocontrol humanillnessfromthissourcein
thefuture.

Inanother areaof research, thefocusisonthewidespread problem of humanswithfood
allergies. Thisproblem hasbeengivenmuchmorenational attentionduetothediscovery that
genetically modified corncontainingapotential allergenweregrownandenteredintothefood chain
during2000. Whilethispotential allergen doesnot appear to beathreat to human heal th presently, the
highvisbility pointsout theneedtohavegoodinformationregardingthepresenceof alergensinmany
typesof food, both conventional andthosemadefromnew genetically modifiedcrops.
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ARD scientist haverecently devel opedfast, accuratetestswhichfood processorscanusein
their plantstotracefor tracesof peanut, egg and milk in processed foodsand on equipment. These
testscaninsureprocessorsof beingabletowarnpeopleallergictoany of thosefoodsor arefoundto
keepthosefoodsout of themarket. Theseand other new teststhat arebeing developed will bevery
helpful forindustry todetect small tracesof alergeni cfoodsin processed foods or onequipment. These
testsarelicensed and arebeing commercialized by privatecompany and arebeing marketed
nationwide.

Impact statementsrel ated totheseaccomplishmentsareattached. Theresearchunderway
relatedtothisareaismaking excellent progressondealingwithvery seriousand complex problemsof
food safety inNebraskaand beyond.

Goal |1 Resour ces
Sourceof Funds Federal Formula State All other sources Totd
*
FY 2000 Expenditures 120 1,044 910 $2,074
($x 1000)
Faculty SYsinFY 2000 - 8.8

* IncludesHatch, Multistate, M clntire Stennisand Animal Health Funds

Impact StatementsRelated to Federal Goal I1 - Identified by Key Themes
Key Theme: Foodborne Pathogen Protection

Impact Statement: E. coli Genetic Differences
(Relatesto Goal 11, Output Indicator 1, and Outcome Indicators 1, 2, & 3)

I ssue: (Who caresand why?)

Potentialy deadly E. coli 0157: H7 bacteriaisamajor publichealththreat, but geneticdifferences
among 0157:H7 popul ationsandtheir rolein causing diseasearen't well -understood. Such
understanding couldyieldmoresensitive, accurate proceduresfor identifying disease-causing E. coli
strainsand could point to safer production practi ces, whichwoul d benefit both publichea thandthe
beef industry.

What hasbeen done?
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FoodscientistsattheUniversity of Nebraskalnstituteof AgricultureandNatural Resourcesdevel oped
anew geneticfingerprintingmethodthatisrevealingsurprisingnewinformationabout E. coli 0157:H7.
Their octamer- based genomescanningtechniqueall owsresearchersto pinpointgeneticdifferenceson
E. coli DNA andtorapidly cloneandidentify thegenesat thoseDNA sites,

Usingthistechnique, they identifiedtwodistinct 0157:H7 populationsincattle: onethat causesillnessin
peopleand onethat appearsto belessoftensuccessful at causinghumanillness.

Recent studi estrackingthesepopul ations global ancestry suggest thepopul ationsdiverged sometime
ago and havesincebeen spread globally. TheNebraskateamnow isinthemidst of atwo-year project
topinpointal of thegeneticdifferencesbetweenthepopul ations.

I mpact:

Discovery of geneticaly distinct E. coli 0157:H7 populationscoul d expl odetheoriesabout how people
are exposed to 0157: H7 strainsand theoutcomesof thoseexposures. Thisresearch shouldprovide
geneticinformationtohelptracethesourceof E. coli-relatedillnesses,increaseunderstanding about
how productionpracticesinfluencedifferent E. coli strains, couldleadtoasimpler, lessexpensiveway
todolarge-scale E. coli testing and eventual ly hel p pindown each popul ation'spotential tocause
humanillness.

Funding:

HatchAct

NU Agricultura ResearchDivision

USDA Nationa Researchlnitiativecompetitivegrant
Nebraskal egidativeBill 1206

AmericanMeat Institute

Contact:
Andrew Benson, molecular microbiologist
Department of Food Scienceand Technology
330FoodIndustry Complex
University of Nebraska-Lincoln
Lincoln, NE68583-0919
Phone: (402) 472-5637
Fax: (402) 472-1693
E-mail: abenson1@unl.edu

SUmmary:

Usinganew geneticfingerprinting methodthey devel oped, University of Nebraskafood scientiststeam
discovered somesurprisingdifferencesinpopulationsof E. coli 0157:H7,thepotentially deadly
bacteriaresponsiblefor ground beef recal|sandfood poi soning outbreak s. Initial resultsshow that
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amosttwo-thirdsof E. coli 0157:H7 isolatesfoundin cattleappear tobeincapableof causingillnessin
people. Thesefindingsandthescientists powerful new tool should helpmoreaccurately tracethe
sourceof E. coli-rd atedillness. Thistechnique, called octamer - based genomescanning, eventualy
couldhelpscientistsdevelopsimpler, lessexpensiveteststodetect disease-causng E. coli 0157:H7
strainsinlargegroupsof cattle, suchasthoseinfeedlots.

Key Theme: Food Safety

Impact Statement: Food Allergen Tests
(Relatesto Goal |1, Output Indicator 3, and Outcome Indicators 1 & 2)

I ssue: (Who caresand why?)

For theroughly 5 percent of childrenand 1 percent to 2 percent of adultswithfoodallergies, reading
ingredient |abel ssometimesisn’ t enoughto protect themfromaseriousallergicreaction. Tracesof
allergenicfoodssometimeswind upwherethey shouldn’ t bethrough cross - contaminationwhen
manufacturersprocessfoodson shared equipment. Univer sity of Nebraskafood scientistshave
devel oped powerful new teststo hel pthefoodindustry protect against potentially harmful cross-
contamination.

What hasbeen done?

NU Instituteof Agricultureand Natural Resourcesfood scientistsdevisedfast, accur ateteststhat food
processorscanuseintheir plantsto check for tracesof peanut, egg and milk in processedfoodsand on
equipment. These30-minutetestsreplaceproceduresthat took daysto completeinal aboratory. These
testshavebeencommercialized by Neogen Corp. of Michiganunder auniversity licenseagreement.

I mpact:

TheNU-devel opedtests, whichbecamecommercially avail abletothefoodindustry inthepast three
years, arethefirst to providemanufacturerswith aquick, easy way to ensureequipmentisfreeof any
tracesof peanut, eggor milk allergens. Other testsareintheresearch pipeline. Commerciaizationand
industry adoption of thesetestsarehel ping protect allergicconsumers.

Funding: Contact:

NU Agriculturd ResearchDivison SteveTaylor, professor and head

NU Food Allergy Researchand Resource Food Scienceand Technology
Programmember companies 143Filley Hall

HatchAct University of Nebraska-Lincoln

Lincoln, NE68683-0919
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Phone: (402) 472-2833
Fax: (402) 472-1693
E-mail: saylor2@unl.edu

SueHgéfle, ass stant professor
Food Scienceand Technology
351 Food I ndustry Complex
University of Nebraska-Lincoln
Lincoln, Nebraska68683-0919
Phone: (402) 472-4430

Fax: (402) 472-1693

E-mail: sheflel@unl.edu

Summary:.

Quick, accuratetestsdevel oped by University of Nebraskafood scientistsarehel pingthefoodindustry
protect peoplewithfoodallergies. Anlnstituteof Agricultureand Natural Resourcesteamdevisedfast,
accuratetestsfood processorscanuseintheir plantsto detect even minutetracesof alergenicfoodsin
processed foodsor onequipment. Testsfor egg, peanut and milk havebeencommercializedby a
Michigancompany that marketstheteststothefoodindustry under auniversity licenseagreement.
Testsfor other food allergensto hel p protect allergic consumersarein theworks.

Key Theme: Food Resource Management

Impact Statement: Food Processing Center
(Relatesto Goal 11, Output Indicators 2 & 3, and Outcome Indicators 1, 2, & 3)

I ssue: (Who caresand why?)

Creating new jobsanddiversifyingeconomicopportunitiesarekeystomaintaining Nebraska
communitiesand quality of life. Entrepreneursand established food processorsget helpaddingva ueto
thestate'sabundant livestock andgrainfromtheUniversity of Nebraska'sFood Processing Center.

What hasbeen done?

NU'sFood Processing Center isaone-stop sourceof food safety, problem-solving, product

devel opment, andtechni cal and busi nessinformationfor entrepreneursand exi sting food processors.
For exampl e, itsNebraskaCustom Processing Network matchesNebraskafood processorsthat have
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excessplant capacity with compani esthat need customor contract production, helpingoutside
processorsand Nebraskacompani esproducefood moreprofitably. Thecenter handlesmorethan
3,000inquiriesannualy for thisprogramal one, whichit operatesin cooperationwiththeNebraska
Food Industry Association. Thecenter wasthefirst of itskindwhenit openedin 1983 and becamea
model for other universities.

I mpact:

Nebraskasfood processingindustry hasgrownfrom 220food processing businesseswhenthecenter
openedtonearly 400today. NU Food Processing Center official sestimatethat thecenter'sprograms
andservicesaddanestimated $12.5millionannually of economicvaluetoNebraska'seconomy. One
company manager saidthecenter'sexperti sehel ped thecompany increase sal esby $250,000, reduce
operating costsby 7 percent, create 12 new jobsandinvest $100,000in new capital projects.

Thecenter'sCustom Processing Network hasgenerated morethan $11 million of additional business
for Nebraskaprocessorsand contributedto 11 plant expansionsand four plant rel ocationsto
Nebraska.

Funding:

U.S. Department of Commerce
USDA special appropriation
Privatesectorfunding

NU CooperativeExtension

NU Agricultural ResearchDivision
HatchAct

Contact:

SteveTaylor, director

NU Food Processing Center
143FilleyHall

University of Nebraska-Lincoln
Lincoln, NE68583-0918
Phone: (402) 472-2833

Fax: (402) 472-8831

E-mail: staylor2@unl.edu

SUmmary:

TheUniversity of Nebraska'sFood Processing Center offerstechnical and marketing/business
development assi stanceto entrepreneursand establ i shed food processing firmsthat hashel ped
Nebraska'sfood processingindustry grow from 220food processing businessesin 1983 tonearly 400
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today. Center officia sestimateitsprogramsand servicesadd about $12.5million of economicvalueto
Nebraska'seconomy annually. Onecompany manager saidthecenter'sexpertisehel ped his company
increase sal esby $250,000, reduce operating costs 7 percent, create 12 new jobsand invest $100,000
innew capital projects.
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Federal Goal 111. A Healthy Well-nourished Population

TheNebraskagoal inthisareaistoenhancethequality of lif eof individua sandfamiliesthrough
healthy lifestyl esincluding better nutritionandreductionof highrisk activity. Particul ar areasof research
emphasisincludelipidmetabolism, bioavail ability of nutrients, eatingbehaviorsanddisorders,
biochemi stry of cardiacillnessesandfunction of health careandfamily support systems. Inadditionto
beingincorporatedin Cooperate Extensioneducational programs, researchresultsarealsousedby a
broad rangeof health careprofessional s, educators, and marketersand consumersof all ages.

ANnARD researcher hasdevel oped anentirepoul try management systemfor economically
producing eggsrichinomega- 3fatty acids. Omega- 3fatty acidscanhel preducesomeheart disease
risksfactors, but many Americansdon't get enough of thesebeneficia nutrients. Flax seed, asignificant
sourceof omega- 3fatty acidisakey feedingredientinthepatented omegaegg production system.
Thepatented systemmakesomegaegg productionmoreeconomically andefficient. Thesystemhas
just beenlicensedtoamajor Midwesterngrocery storesupplier andtheomegaeggswill beproduced
intheMidwest and marketed throughamaj or supermarket chainin seven Great Plainsand Midwest
states. Inadditiontoprovidingaheal thi er food sourcefor consumers, thistechnol ogy helpstomaintain
aprofitablepoultry industry.

Instudy resultsreleasedin 2000, astudy of healthhabit diariesof nearly 7,000 Americanadults
foundthat chronicbad heal th habitssuchasdrinking, smoking, or poor nutritiontendtobelinked
becausethehabitsreinforceeachother. For example, compared with non-smokers, smokerstendto
eat fewer foodsrichin protectiveanti - oxidants, eat morehighfat foods, and drink moreal cohol. The
behaviorsare sointerconnected that peopl ehavetroubl ekicking onehabit whilecontinuingwiththe
others. Thesefindingsshow that thereisabetter chanceto devel op successful healthcampaignsthat
target multiplebad habits. Theresultsof thisresearchhaverecevedhighly visiblecoverageinthepublic
media, enhancing publicawarenesswhichcanleadtoincreasedimpactinthefuture.

Inanother study relatedto healthlifestyles, ARD faculty devel oped a30-questionExercise
HabitsInventory tohelpanalyze aperson'sexerciseregimen. Thisisnow undergoing pilot study asa
screeningtool for physi ciansand consulting dietitiansto assesspeopl € sexercisehabitsandtheir risk for
devel oping exercisedependance. Thisinventory relatestoresearchfromthe samestudy thatindicates
somepeopleexerciseexcess vely and becomeso dependent onworkoutsthat they risk damagingtheir
health, personal rel ationshipsand careers.

Theresearchexamplesdescribed areappropriateaccomplishmentsfor theresearch programs

under thisgoal. Thisinformationisalready inuseby health careprofessional sand by educators.
Impactsonthechangesinfamiliesandindividua swill takemuchlonger.
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Goal l 11 Resour ces

Sourceof Funds Federal Formula State All other sources Totd
FY 2000 Expenditures 253 2,201 1,919 $4,373
($x 1000)

Faculty SYsinFY 2000 - 1.9
* IncludesHatch, Multistate, M clntire Stennisand Animal Health Funds

Impact StatementsRelated to Federal Goal [11 - Identified by Key Themes
Key Theme: Human Health

Impact Statement: Smoking and Diet
(Relatesto Goal 111, Output Indicators 2 & 3, and Outcome Indicator 1)

I ssue: (Who caresand why?)

Traditionaly, healthcampai gnshaveurged Americanstokick onechronicbad habit — suchas
drinking, smokingor poor nutrition — at atime. New University of Nebraskaresearch may turnthat
thinkingonitsear and buildacasefor attackingmultiplebad habitsat thesametime.

What hasbeen done?

University of Nebraskanutritioni stsexamined healthhabit diariesof nearly 7,000 Americanadultsand
found peoplewith oneof thesebad health habitstendto havethemall becausethehabitsreinforceeach
other. For example, compared with non-smokers, smokerstendto eat fewer foodsrichinprotective
antioxidants, eat morehigh-fat foodsand drink moreal cohol .. Previousstudiesidentified smokers | ower
antioxidantlevels. TheNU research confirmedthosefindingsandwasthefirst tolink theselower
antioxidantlevelstodiet.

I mpact:

TheNebraskaresearch providesinsight about why traditional quit -one- habit- & - a-timeapproaches
oftenmissthemark: Thesebehaviorsaresointerconnectedthat peoplehavetr oublekickingonehabit
whilecontinuingtheothers. Thesefindingsandfoll ow up studiesexpl oringwhy thesebad habit clusters
tendtoformcouldleadtomoresuccessful health campai gnsthat target multi plebad habits.

Funding:
NU Agricultural Research Divison
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HatchAct
NU Collegeof Human Resourcesand Family Sciences

Contact:

Nancy Betts, nutritionscientist

Department of Nutritional Scienceand Dietetics
202G RuthLevertonHall

University of Nebraska-Lincoln

Lincoln, NE68583-0806

Phone: (402) 472-1584

Fax: (402) 472-1587

E-mail:nbettsl@unl.edu

SUmmary:.

Traditionaly, healthcampai gnshaveurged Americanstokick onechronicbad habit — suchas
drinking, smoking, or poor nutrition — at atime. New University of Nebraskaresearch may turnthat
conventional wisdomonitsear. Thelnstituteof Agricultureand Natural Resourcesstudy of nearly
7,000 Americanadultsfound drinking, smokingand poor nutritionreinforceeach other. Peoplewith
oneof thesebad heal th habitstendto havethemall. That increasesheal thrisksconsi derably and boosts
associated social and health carecosts. These Collegeof Human Resourcesand Family Sciences
findingscouldleadtonew, moresuccessful health campai gnsthat target quittingmultiplebad habits at
thesametime.

Impact Statement: Exercise Dependency Index
(Relatesto Goal 111, Output Indicator 2, and Outcome Indicator 3)

I ssue: (Who caresand why?)

Most everyoneknowsregul ar exerciseisakey part of ahealthy lifestyle. What'slesswell knownisthat
it'spossibleto get too much of agood thing. Some peopleexerciseexcessively and becomeso
dependent onworkoutsthat they risk damagingtheir health, personal rel ationshipsand careers.

What hasbeen done?

University of Nebraskanutrition scienti stsdevel oped the 30- question ExerciseHabitsI nventory that
hel psanalyzeaperson'sexerciseregimen. Resultsprovidecluestoone'srisk for devel oping exercise
dependence. Thetestisbeing pil oted asascreeningtool for physiciansand consul ting dietitiansto
assesspeopl es exercisehabitsandtheir risk for devel oping exercisedependence.

I mpact:
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Early detection of exercisedependencemay hel p heal th professiona saddressthispotentially addictive
behavior inboth menand women and detect eating disorders. If successful, thepil ot test could become
anational model |eadingtoearlier detectionandtreatment of exerciseaddictionand eating disorders.

Funding:

NU Agricultural ResearchDivision

HatchAct

NU Collegeof Human Resourcesand Family Sciences

Contact:

Nancy Betts, nutritionscientist

Department of Nutritional Scienceand Dietetics
202G RuthLevertonHall

University of Nebraska-Lincoln

Lincoln, NE68583-0806

Phone: (402) 472-1584

Fax: (402) 472-1587

E-mail: nbettsl@unl.edu

SUmmary:.

Regular exerciseisheal thy, but too much of agoodthing cansignal potentially seriousproblems, suchas
eatingdisorders. University of Nebraskanutrition scientistshavedevel oped atest tohel phealth
professional sanalyzeaperson'sexerciseregimenand assesstheir risk for devel oping exercise
dependence. Early detection of excessiveexercisehabitsmay help control thispotentially addictive
behavior inboth menandwomen and detect eating disordersearlier. The NU-devel opedtestisbeing
piloted asascreeningtool for physiciansand consulting dietitians. If successful, thetest could becomea
national modd.

Key Theme: Human Nutrition

Impact Statement: Omega Eggs
(Relatesto Goal 111, Output Indicator 3, and Outcome Indicators 2 & 3)

I ssue: (Who caresand why?)
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Omega-3fatty acidscan hel preduce someheart diseaserisk factors, but many Americansdon't get
enoughof thesebeneficia nutrients. A University of Nebraskasci entist hopesher research helpschange
thissituation.

What'sbeen done?

ThisNU Instituteof Agricultureand Natural Resourcesresearcher devel opedanentirepoultry
management systemfor economically producingeggsrichinomega- 3fatty acids. Flax seed, asignificant
sourceof omega-3fatty acid, isakey feedingredient in her patented Omegaegg production system.
Thesystemprovidesgood nutritionfor hens, producesaconsi stent product and addressesfood safety
needs.

Each Omegaegg produced usingtheNU system contains350milligramsof omega- 3fatty acids
comparedwith40milligramsinconventiona eggs. They'realsolower incholesterol. NU researchshow
that eating uptotwo Omegaeggscanreduceblood serumtriglyceridelevel s14 percent. High
triglyceridelevelsareonerisk factor for heart disease. Omega- 3fatty acidsal so havebeen shownto
increasetheratio of goodto bad chol esterol and reducetheoccurrenceof blood clots, another heart
diseaserisk factor.

I mpact:

Thepatented NU systemmakesOmegaegg productionmoreeconomical andefficient. That should
leadtoincreasedavailability of theheart - hedl thy eggsfor consumers. Commercial productionof Omega
eggsusing theNU system beganinearly 2001 under auniversity agreement withaMidwesterngrocery
storesupplier. Thesupplier distributesOmegaeggstoamajor supermarket chaininseven Plainsand
Midwest states, makingthemcommercially avail abletoconsumers.

Funding:

NU Agricultural ResearchDivision
HatchAct

U.S. FlaxIngtitute

North DakotaOil Seed Council

Contact:

SheilaScheidder, poultry scientist
C206 Animal Science
University of Nebraska-Lincoln
Lincoln, NE68583-0908

Phone: (402) 472-6451

Fax: (402) 472-6362

E-mal: ssheldderl@unl.edu
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SUmmary:.

Omega-3fatty acidshel preduceheart diseaserisk factors, but many A mericansdon't get enough of
thesebeneficial nutrients. A University of Nebraskapoultry scientist'sresearchmakesit more
economical toproduceeggsrichinthesebeneficia fatty acids. Than, inturn, could makethemmore
widely availableto consumers. Shedevel oped acompl etemanagement systemthat egg producerscan
usetoefficiently produceOmegaeggs. Theuniversity patented her production systemand haslicensed
it. Onelicenseeissupplying Omegaeggstoamajor grocery chaininNebraskaand six other states.
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Federal Goal IV. To Achieve Greater Harmony (Balance) Between
Agricultureand theEnvironment

Researchactivitiesinsupport of federal goal area4 haveincreasedinrecent yearsasaresult of
redirected researchresourcesand of improved external grant support. Improved natural resources
management andenvironmental quality, whilemaintai ningaproductiveand profitableagricu lturd
industry, isclearly identified asoneof thethreemajor themesintheNebraskaARD StrategicPlan. The
Nebraskagoal sunder thisfederal goal areaare:

1 Programsthat focuson conservingand enhancingair, soil and water resourcesandimproving
environmental quality.

2. | mproveecosysterm management for sustai ned productivity andenhancebiodiversity.

3. Provideinformationand expertiseonnatural resourcesand environmental issuesthat facilitate
policy devel opment and successful implement ation programs.

A significant researcheffort hasbeenunderway inthel ast threeyearsonassessingthe
effectivenessof useof riparianbuffer stripsto protect surfacewaters. Thispracticeisreceivinga great
dedl of attentionnationwidewithUSDA -NRCS havingthegoal of providing cost sharesystemsto
install twomillionmilesof new buffer stripsnationwideby year 2002. Thereisnoquestionthat these
providebenefitstosurfacewater quality, but moreresearchisneeded for the practicein order to
eva uateeffectivenessunder real world conditionsandtoimprovedes gnsfor enhancing effectiveness.

ARD researchershavedevel oped asimpleandinexpensivefield monitoring systemtoassess
theeffectivenessof riparianbuffers. Inthelast twoyears, therehasbeenanactiveprograminvolving
ARD researchers, aswell asCooperativeExtensionand NebraskaCorn Growers, toinstall buffer
stripsinNebraska. Themonitoring methodol ogy recently developedishel pingtoimprovethedesign
and construction of theseriparian bufferstomakethem asefficient aspossibleunder Great Plains
croppingconditions.

ARD researchersassociatedwiththeNational Drought Mitigation Center,located at the
University of Nebraska, havedevel oped anew nationwidedrought tracking system called the Drought
Monitor. Thisweb-based monitor combinesseveral drought andwater idiociesintoasmple, colorful
map showingwheredroughtisemerging, lingering, or subsidingnat ionwide. Theoccurrenceof
significant droughtsin NebraskaandtheGreat Plains, aswell asseveral other areasof thenationin
2000and continuinginto 2001, maketheuseof thisDrought Monitor important for planning purposes.
Severa statesinadditiontoNebraskaarecurrently usingthe Drought Monitor toaidintheir drought
planningandresponseefforts.
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ARD scientistshavedevel opedasimple, low-techand|ow-cost way to clean up soil
contaminated with pesticidesand theproblemassociated with accidental pesticidespills. Thisisa
smplemethodinvolvingmixingironandwater into pesticide-contaminated soil. Thecontaminated soil
iswindrowedwithearthmovingequipment, thenmixedwith high speed soil mixingandfracturing
equipment. Thewindrowsarecoveredwith plastic sheetingandkept moist for threemonths. The
techniquehasbeenfoundto eliminateupto 95% of thecontamination, allowingoncetoxicsoil toreach
aquality that can bereturnedtotheground. Itismuchlower incostthanthecurrenttechnology
commonly usedinpesticidespill cleanupof transportingsoil andincineratingthesoil.

TheUniversity of NebraskaCenter for Advanced L and Management I nformation Technol ogies
iscollaboratingwithNASA onaneconomicdeve opment venturetodevel opcommercial applications
for remotesensing, global positioningsystems, geographicinformationsystems, andrel ated technol ogies
fortheGreat Plains. Theprogramworkswith companiesto adapt thesetechnol ogiestoaspecific
applicationwhichaparticipatingcompany identifies. Onepromising applicationisfor remotely verifying
tillagepracti cesthat storecarbonand cropresidue. Another involvescreatingadigital map of
agricultural ecology linkedtoaweb-based tool to support croppingchoices. Thesetechnol ogiesoffer
great potential for economical useinnatural resourcemanagement and agricultural management. It
broadenssignificantly theapplicationforwhichNASA collectedinformationcanbeusedaswell as
offers commercial opportunities. Itiscons stent withrecent NA SA effortstowork with Cooperative
Extensiontodevel opagricultural applicationsfor NASA data. Agricultural producersarelearninghow
tousemuchmoresophisticated dataand global positioning systemshel pmakemanagement decisions.

Thesearesomeof theexampleswhichrelatetothemajor ARD researchareasof agricultural
meteorol ogy and climatol ogy, water scienceandirrigation management, riparian zoneecol ogy and
management, and remotesensingfor natural resourcemanagement. Thestrengtheningeffortsthrough
reall ocation of resourceshavehel pedlead tothedevel opmentsmentioned aboveand areexpected to
continuetostrengthenresearch under thisnational goal .

Goal IV Resour ces
Sourceof Funds Federal Formula State All other sources Totd
*
FY 2000 Expenditures 561 4,882 4,255 $9,698
($x 1000)

Faculty SYsinFY 2000 - 34

* IncludesHatch, Multistate, M clntire Stennisand Anima Heath Funds
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Impact StatementsRelated to Federal Goal IV - Identified by Key Themes
Key Theme: Riparian Management

Impact Statement: Riparian Strip Assessment
(Relates to Goal 1V, Output Indicator 2, and Outcome Indicators 3 & 4)

I ssue: (Who caresand why?)

Runoff fromfarmfieldscan carry chemical sand sedimentsthat pol lutestreams, riversandlakes. Strips
of vegetation planted between fiel dsand surfacewater arecommonly used to protect water quality by
dowingrunoff and contai ning contaminants. However, there'snosimple, practical way toeva uatetheir
performanceunder rea -worldconditions.

What hasbeen done?

Existingfilter or buffer strip assessment techniquesareexpensiveand| abor -intensive, and areused
mostly onsmall research plotsunder controlled conditions. University of Nebraskaresearchersare
developingsmple,inexpensivein-field devicesto measurewater flow intoand out of buffers. They've
tested several of their designsand arerefiningthemost promisingtechniques. Theideais tocreate
samplingsystemsthat catchasmall fractionof therunoff flowinginto, throughand out of thebuffers,
near astream. By collecting andtesting sampl es, researcherscan determineby how muchthebuffer
sripisreducing contaminantsreachingthestream. Ultimately, thisresearchwill provideasimpletool for
researchersand natural resourcemanagersto check filter strips effectiveness.

I mpact:

USDA'sConservationFilter Striplnitiativetopublicly fund2millionmilesof new buffer strips
nationwideby 2002isthelatestinfederal, stateandlocal effortsto expand useof thesestripsto protect
water quality. Thesimpletool theNebraskateamisdevel opingwill enableresearchersand othersto
moreaccurately assessbuffer strips designand constructionto makethemasefficient aspossibleunder
Great Plains cropping conditions.

Funding:

NU Agricultural ResearchDivisoninterdisciplinary grant
Hatch Act, NebraskaCorn Board
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Contacts:

DeanE. Eisenhauer, hydrol ogicengineer
Department of Biologica SystemsEngineering,
232 ChaseHall

University of Nebraska-Lincoln

Lincoln, NE68583-0726

Phone: (402) 472-1637

Fax: (402) 472-1637

E-mail: deisenhauerl@unl.edu

ThomasG. Franti, surfacewater management

pecidist

Department of Biological SystemsEngineering

234 ChaseHall

University of Nebraska-Lincoln

Lincoln, NE68583-0726

Phone: (402) 472-9872

Fax: (402) 472-1637

E-mail:tfrantil@unl.edu

SUmmary:

Riparianbuffer strips, or stripsof vegetation planted betweenfarm fieldsand streamsandlakes, are
widely usedto protect water quality by keeping sedimentsand chemical sfrom contaminatingthewater.
Whilethestripsarepromising, there'sbeennosimple, low - cost way to measuretheir effectivenessin
thefield. University of Nebraskaresearchersaredevisingasimpletechniquefor evaluatingfilter strips
effectivenessunder red -world conditions. Eventually, thisl nstituteof Agricultureand Natural Resources
researchwill provideaneasy - to-usetechniqueto moreaccurately assessbuffer strips designand
constructiontomakethemasefficient aspossibleunder Great Plains cropping conditions.

Key Theme: Weather and Climate

Impact Statement: Drought Monitor
(Relatesto Goal 1V, Output Indicators 5 & 6, and Outcome Indicators 1 & 2)

I ssue: (Who caresand why?)

Drought plaguesat | east 10 percent to 18 percent of thenationannually, costing $6 billionto$8billion.
Whileitisthecostliest natural disaster, drought’ sslow, creeping naturemakesit hardtopr edictand
monitor, whichisimportant for reducingitscatastrophiceffects.
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What hasbeen done?

University of Nebraskaresearchersat theNational Drought Mitigation Center hel peddevelop andnow
mai ntai nanew nationwidedrought tracking system, calledtheDrought Monitor. Launchedin August
1999, thisweb-based monitor combinessevera drought andwater indicesinasingle, smple, colorful
map showingwheredroughtisemerging, lingering or subsiding nationwide. Frequent updateshighlight
emergingtroublespotsso stateandfederal official scantakestepstoreducedrought'simpacts. NU
Instituteof Agricultureand Natural ResourcesresearcherscollaboratedwithUSDA andtheNational
Oceanicand Atmaospheric Administrationonthisproject, whichisthefirsttoconsolidatescientificdata
fromnumeroussourcesintoasingle, smpleformat.

I mpact:

TheDrought Monitor fillsanationwideneedfor timely, user -friendly informationtoimprove drought
trackingandtocharacterizeitsseverity. It’ sestimatedthat morethanamillion peopleused themonitor
initsfirstyear. Mg or medianationwide, including TheWeather Channel, usethemonitorinsomeform.
Whileitwasprimarily designedfor drought andwater planners, themonitor’ swideuseandsmple
format areincreasing publicawarenessof drought. Alabama, Florida, Georgia, Oklahoma, Nebraska
and South Carolinaareamong numerousstatesus ngthe Drought M onitor insomeformto better
monitor, planandrespondtodrought.

Funding:

USDA

Nationa Drought Mitigation Center
NU Agricultural ResearchDivision
HatchAct

Contact:

Mark Svoboda, climatol ogist
National Drought Mitigation Center
241 ChaseHall

University of Nebraska-Lincoln
Lincdln, NE 68583-0749

Phone: (402) 472-8238

Fax: (402) 472-6614

E-mail: msvoboda2@unl .edu

SUmmary:

A new drought tracking systemthat University of Nebraskaresearchershel peddevel opisimproving
drought monitoringnationwide. I ngtituteof AgricultureandNat ural Resourcesscientistsat theNU -
based National Drought Mitigation Center teamedwith scientistsat twofederal agenciestodevel opthe
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Drought Monitor, aneasily understood, web- based tool for tracking widespread drought. Themonitor
combinesinformati onfrom several drought andwater indicesinasinglemap showingwheredroughtis
emerging, lingeringand subsiding. It highlightsemerging troublespotsso stateandfederal agenciescan
work toreducedrought'simpacts. Launchedin 1999, it’ sestimated that morethanamillionpeople
usedthemonitor initsfirstyear. Stateandfedera agenciesusethemonitorintheir drought planningand
responseefforts.

Key Theme: HazardousMaterials

Impact Statement: Cleaning Up Pesticide-Contaminated Soil
(Relates to Goal 1V, Output Indicator 2, and Outcome Indicator 3)

I ssue: (Who caresand why?)

Pesticideshel pfarmersgrow abundant crops, but chemical spillscan contaminatesoil and groundwater,
threatentheenvironment and cost millionstocleanup. U niversity of Nebraskascientistsdeviseda
sample,low-techandlow-cost way to clean up soil contaminated with pesticides.

What hasbeen done?

Their smplemethodinvolvesmixingironandwater intopesticide - contaminated soil. Ironisthekey. It
shows thepotential toquickly, effectively attenuateavariety of pesticides. TheNU Ingtituteof
Agricultureand Natural Resourcestechniqueinvolveswindrowingsoil withearth - movingequipmentand
mixingitwithahigh-speedsoil mixingandfracturingimplement. I ron particlesand water areadded
duringmixing. Windrowsarecoveredwith plastic sheeting and kept moi st for threemonths. This
techniqueeiminatesupto 95 percent of thecontamination, all owing once-toxic soil tobereturnedtothe
ground. Thisapproachisadaptabl eto many contamination situations, usesreadily avail ablematerial and
equipment and canbeeasily taught toa most anyone.

I mpact:

Thismethodisupto 95 percent effectiveinremoving pesticidecontaminationfromsoil . Researchers
believemorepesticidespillsmay bereportedif businessownersknow simple, economical and
environmentally safecleanup methodsareavailable. Usingirontotreat contaminated soil cancost as
littleas$30dollarsper cubicyard compared with morethan $600 per yard with current cleanup
methodsthat usua ly involveremoving, trangporting andincineratingsoil . During successtul fiel dtests,
researchershel ped asouthwest Nebraskacompany decontaminatesoil fromanherbicidespill fiveyears
earlier. Cleanup usingthe NU techniquecost $62,500, compared withapotential cost of morethan
$604,000 had the soil beentransported andincinerated.
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Funding:

NU Agricultura ResearchDivision

HatchAct

U.S. Geological Survey water resourcesresearchgrant

UNL Water Center

Contacts:

StevenComfort, soil environmental chemig Patrick Shea, residuechemist
School of Natural Resource Sciences School of Natural Resource Sciences
256 KeimHall 362E Plant SciencesBuilding
University of Nebraska-Lincoln University of Nebraska-Lincoln
Lincoln, NE68583-0915 Lincoln, NE68583-0915
Phone: (402) 472-1502 Phone: (402) 472-1533
scomfortl@unl.edu psheal@unl.edu

SUmmary:

Current soil decontaminationtechniquescan cost millionsof dollars. Instituteof AgricultureandNatural
Resourcesresearchershavedevel oped as mplecl eanuptechniquethatinvolvesmixingironparticles
andwater into pesticide- contaminated soil. This method showspotential to quickly and cost- effectively
cleanupavariety of pesticidesand allow once-toxic soil tobereturnedtotheground. Thistechnique
usesreadily availablemateria sand equi pment, and themethodscanbeeasily taught toa most an yone.
Usingirontodecontaminatesoil cancost aslittleas$30 dollarsper cubicyard comparedwithmore
than $600 per yardfor current methodsthat usually invol veremoving, transportingandincinerating soil.
Duringsuccessful fieldtests, researchers hel pedasouthwest Nebraskacompany decontaminatesoil
fromanherbicidespill fiveyearsearlier. Cleanup usingtheNU techniquecost $62,500, comparedwith
apotential cost of morethan $604,000 had the soil beentransported andincinerated.

KeyTheme: Natural Resources Management

Impact Statement: Commercializing Remote Sensing
(Relatesto Goal 1V, Output Indicator 7, and Outcome Indicators 2 & 4)

| ssue: (Who caresand why?)
Remotesensing andrel ated technol ogiesare powerful tool sfor assessing natural and human-made

environmentsbut havebeentoo costly for privatecompaniesto pioneer.

What hasbeen done?
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TheUniversity of Nebraska'sCenter for Advanced Land M anagement | nformation Technologies
collaborateswith NA SA onaneconomicdevel opment venturetodevel opcommercia applicationsfor
remotesens ng, global positioning systems, geographicinformationsystemsand rel ated technol ogiesfor
theGreat Plains. Theprogramworkswith companiesto adapt thesetechnol ogiestoaspecific
gpplicationaparticipating company identifies. |nonerecent promising project, center staff evaluatedthe
potential for remotely verifyingtillagepracti cesthat storecarbonincropresidue. Thiswork wasfor a
company that hel psfarmerssell carbon-storagecreditstoindustry. Other recent successesinvolved
remotely detectingnutrient defi cienciesincorninageneticsproject and creating adigital map of
agricultural ecology linkedtoaweb-based tool to support crop choices.

I mpact:

Thisprogramisdevel opingpractical commercia usesfor spatial informationtechnol ogy andsaving
money for compani esasthey learntouseit. For exampl e, verification of carbon-storingtillagepractices
iscrucial tocompaniesseekingtotradecarbon credits. Usingremotesensingtoverify residuecover
reduced costs50 percent compared with doing soin person. Farming practi cesthat reduceatmospheric
carbon, which contributesto globa warming, might provideparticipatingfarmerswith 75 centsto $1.25
per acreannually if they maintain at | east 30 percent residuecover oncrop ground. If 25 percent of the
nation'sfarmerswith such cover sold creditsat $1 per acre, it would generateabout $27million
annuallyinaddedincomeonthose109millionacres.

Funding:

NU Agriculturd ResearchDivison

NASA

NU Center for Advanced L and M anagement | nformation Technologies

HatchAct

Contacts:

DonRundquist, director Al Peters, research associate
NU Center for Advanced Land Management NU Center for Advanced L and Management
Information Technologies Informeation Technologies
113NebraskaHall 113NebraskaHall

University of Nebraska-Lincoln University of Nebraska-Lincoln
Lincoln, NE68588-0517 Lincoln, NE68588-0517
Phone: (402) 472-6863 Phone: (402) 472-4893

E-mal: drundquistl@camit.unl.edu E-mail: apeters@camit.unl.edu
SUmmary:

A collaborationbetween NA SA and University of Nebraskaresearchersputsremotesensingand
rel ated technol ogiesintothehandsof privatecompanies. Technol ogy that otherwisewoul d betoo
expensivefor companiestodevel opispioneered by NU'sCenter for Advanced L and Management
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| nformation Technol ogiesincooperationwith privatecompany partners. Inonerecent promising
project, center staff eval uated thepotentia for remotely verifyingtillagepracti cesthat storecarbonin
cropresiduefor acompany that helpsfarmerssell carbon-storagecreditsto utilitiesand other
companies. Remotesensing cutsverificationcostsinhalf comparedwithvisitingthesitefor verification.
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Federal Goal V. To Enhance Economic Opportunities and the Quality of
Life Among Familiesand Communities

Thechangingdemography of Nebraskaref|ectsgreater cultural diversity, moreolder persons,
declinesinrural popul ationand morechildrenandfamilieslivingat poverty level incomes. Many areas
of thestateneed enhanced entrepreneuria opportunities, businessmanagement and computer skills for
small home-based and family owned businesses. ARD research programsdeal withpolicy issuesas
well asresearchtoassi st educational programsinthisarea. Theresearch programsareheavily linkedto
CooperativeExtens oneducational programactivi ties. Thespecific Nebraskagoal srelatedtothisarea
ae

1 Enhancedbasiclifeskillsfor Nebraska'schildren, youthand adults.
2. Toimprovehumannutritionandhealth.
3. Toenhancebusinessandlivableempl oyment opportunities.

TheNebraskaFood Processing Center administeredjointly by theAgricultural Research
Divisionand CooperativeExtensionDivisionhasprovided assistanceinval ue -added food processing to
many companiessinceitfirst openedin1983. Onefocusof theprogramistheEntrepreneur
Assistance Programwhi ch savespparti ci pati ng entrepreneursabout $20,000infood busi nessstartup
costs. Sincetheprogrambeginin 1989, 71% of theparti cipantsthat started food businessesremainin
businesstoday. Thisisahighpercentagefor thisindustry.

TheFood Processing Center offersanumber of other programswhich havecontinuedtomake
sgnificantimpact onthegrowth of Nebraska'sfood processingindustry.

Tocreatevalue-added market for severa alternativecr opsandaid community economic
developmentinWestern Nebraska, ARD and Cooperative Extensionfaculty workedwith Cheyenne
County toattract grassand bird seed company to Sidney, Nebraska. ARD research hasresultedin
proso- millet, sunflower, and safflower that performwell inthi sregionand providethefoundationfor
expanded bird seed production. Theplant hascreated new jobsineconomicactivity for Sidney and
providesanew, value-added market for farmers. Itisestimatedthat bird seed productionin
Nebraska'sPanhandlehasincreased by morethan 100,000 acressincetheplant opened, tranglating to
anew marketworth$10millionannualy.

Inanother WesternNebraskaresearch effort, cultural practiceshavebeendevelopedtoallow
efficientproduction of turf andforagegrassseed. Thisisavery highvaluecropwhichhasencountered
problemsinthemoretraditional grassseed producing areadueto environmental concerns. Commercial
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grassseed productionin Western Nebraskain 2000 total ed about 1,500 acres, up significantly from
about 300 acresin 1996. Whilenot hugeintermsof areaand market shareyet, therapid growth and
successprovidesadditiondiversification opportunitiesfor Western Nebraskafarmersand demonstrates
that thiscanbe agrowthindustry for that part of thestate.

Theaboveexamplesof accomplishmentscontributedirectly tothisgoa areaandareindications
of progress, particularly intheeconomicdevel opment area. | ndividual impactsof different programs
may not behugeat thispoint, but thecombinedimpactsof anumber of thesepositivecontributetoa
sgnificanteconomicimpact.

Goa Vv Resour ces
Sourceof Funds Federal Formula State All other sources Totd
*
FY 2000 Expenditures 74 649 566 $1,289
($x 1000)

Faculty SYsinFY 2000 - 2.3

* |ncludesHatch, Multistate, M cl ntire Stennisand Animal Health Funds

Impact StatementsRelated toFederal Goal V - Identified by Key Themes
Key Theme:  Jobs/Employment

Impact Statement: Pennington Seed
(Relatesto Goal V, Output Indicator 6, and Outcome Indicator 3)

I ssue: (Who caresand why?)

Thefateof promising new alternativecropshingesonfindingmarkets. If farmerscan'tsell the
newcomer, it'snotworththegrounditgrown on. To create avalue-added market for several
alternativecropsand aid community economicdevel opment, University of Nebraskafaculty worked
with Cheyenne County to attract agrassand birdseed company to Sidney, NE.

What hasbeen done?

Aspart of al ong-termcommitment todevel opingalternativecropsfor Nebraska'sPanhandle, NU
Instituteof Agricultureand Natural Resourcesresearchersover theyearsdevel opedaprosomillet
breeding program andtested sunflower and safflower varieties. Thisledto varietiesthat areparticularly
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wdl - suitedtotheregionandlaidthescientificgroundwork for expanded birdseed production. In
additiontocropdevel opment andfeasibility studies, | ANR research and Cooperative Extension staff
met with ownersof the Pennington Seed Co. and worked with Cheyenne County economic
development staff to providebackgroundinformationonthesecropsandtheregion'sability toproduce
them. Thecompany openeditsSidney processing plantinthemid-1990s.

I mpact:

Thisplant has created new jobsand economicactivity for Sidney and providesanew, val ue-added
market for farmers. It'sestimatedthat birdseed productionin Nebraska'sPanhandlehasincreased by
morethan 100,000 acressincetheplant opened. Withagrossreturn of $100 per acre, that additional
acreagetrand atestoanew market worth $10millionannually. Integration of prosomilletand
sunflowersintotheregionssdryland croppingrotationa sohel psstabilizefinancial returnfor Panhandle
farmersby diversfyingtheir cropbase.

Funding:

HatchAct

Smith-Lever 3 (b) and (c)

NU Agricultural ResearchDivison& NU CooperativeExtension

Contacts:

DavidBaltensperger, plant breeder
NU PanhandleR & EC

4502 Ave. |

Scottsbluff, NE69361-4939
Phone: (3008) 632-1261

Fax: (308) 632-1365

E-mail: dbaltenspergerl@unl.edu

SUmmary:

Tocreateavalue-added market for severa alternativecropsandai d community economic
development, University of Nebraskaworkedwith Cheyennecounty to attract Pennington Seed Co., a
grassand birdseed company, to Sidney, NE. Earlier NU Instituteof Agricultureand Natural Resources
researchledtoprosomillet, sunflower and safflower varietiesthat performwell intheregionandlaid the
foundationfor expanded birdseed production. Inadditiontocropdevel opment andfeasibility studies,

| ANR research and extension staff met with seed company ownersand provided Cheyenne County
economicdevel opment staff withinformationonthesecro psandtheregion'sability to producethem.
SincethePennington Seed Co. plant openedinthemid-1990s, Panhandlebirdseed productionhas
increased by about 100,000 acres, whichtrand atesintoanew market worth $10millionannually.
Thesenew cropshelp Panhandlefarmersdiversify their crop base. Thenew plant a so providesjobs
and other economicbenefitstothecommunity.
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B. Stakeholder Input Process

Theprocessesusedfor stakeholder input for theAgricultural Research Divisionwere described
indetail intheinitial ARD Planof Work. Nebraskahashad an extensivesystem of stakeholderinputin
placefor many yearsand no new processeswereinitiatedintheyear 2000. Statewidestakeholder
input wasobtainedfor theNebraskal nstituteof Agricultureand Natural Resourcesfor the2000-2008
Strategic Plan. Comprehensivestatewidestakehol der input will not bedoneagainuntil preparationsare
beguntorevisethe Strategic Plan. Major changesin strategi c directiondo not happen asfrequently as
annually, somagjor stakehol der i nput processesdesignedto support thisoverall effort aredoneonaless
frequent basis. However, therearemany other stakehol der input processesin placewhich provide
inputonanannual or morefrequentbasi s.

TheAgricultural ResearchDivisionandtheCooperativeExtens onDivisioncollaborateroutingy
intheplanning and devel opment of programs. Thesedivisions, aspart of thelnstituteof Agricultural
and Natural Resources(IANR), havebeen partnersin devel opment of Strategic Plansfor over 10
years. Several of thestakehol der input processesdescribedinthe2000 Annual ProgressReport for
theCooperativeExtension Divisonwill impact AgricultureResearch Divisonplanning.

a) ActionsTaken to Seek Stakeholder Input

Severa | ANR departments, research and extension centers, interdisciplinary centersand
programareashaveexternal advisory groupsrepresenting stakeholdersand users. Thesegroups
meet at | east annual ly and provideinput oncurrent and futureprogramsof theunits. The
Agronomy Department Advisory Board has25 memberswho met twicein2000. They
providedinformationonstrategicissuesrelatedto Agronomy and Horti cultureteaching, research
andextension.

TheNortheast NebraskaExperimental Farm Association servesasthestakehol der input group
fortheNortheast Researchand Extension Center and Haskell Agricultural Laboratory. This
group consi stsof representativesfrom each of thecountiesinthenortheast district and meets
annually toprovideinput on programneedsat NEREC. Other research centerswithadvisory
committeeswhichmeetannually includetheHighPlainsAgricultura LabandtheGudmundsen
SandhillsLab. Examplesof programswhichhaveadvisory committeemeetingswhichmeet at
least annually includetheRepublicanRiver Basin|rrigation M anagement Demonstration Project
andthe E-coli 0157:H7 Food Safety Research Program.

b) Brief Statement of the Process Used by the Recipient I nstitution to I dentify
Individualsin GroupsWhoareStakeholder sand to Elect I nput from Them
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TheSoutheast Researchand Extension Digtrict, inpreparationfor comprehensiveannua
programreview, conductedasystemof interviewswithkey leadersand knowl edgeable
observers. Groupsof intervieweeswereidentifiedto assurethat under- served groupswouldbe
included.

TheDepartment of Nutritional Scienceand Dieteti csgetsstakehol der input fromtwomeetings
annually of theCommunity Nutrition Partnership Council which coordinateswithnutrition
educationfor alimited resourceaudience. Themembersof the Council represent abroad group
of stateandlocal agencies, volunteer organi zations, school officials,and others. They provide
valuableinput both on extensi on needsfor Cooperative Extensionandfor researchneedsfor
thesetypesof programs.

TheDepartment of Biologica SystemsEngineeringusesadvisory council cons stingof bothin -
stateand out- of - state stakehol dersthat hel pto provideaperspectiveonresearch and education
needsonaregional and nationd basis.

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

Theaboveexamplesareonly apart of theon-going stakehol der process. Whilethetypesof
membershipfor theseadvisory groupsvary, inall casestheintentistohaveamembership
selection processwhichallowsfor good representationfromall clientelegroupsand rotati on of
membershiptoal low different viewsto bebroughtin.

C) A Statement of How Collected I nput wasConsider ed

Innearly every casewiththeexamplesof advisory groupsmentioned above, minutesof meetings
andreportsaremaintainedandrevisited periodically toseeif programsare adjustedtorespond
totherecommendations. Itisessentia for activeadvisory groupsto continuethat the
membershipisabletoreview andreflect uponwhatimpact agrouphashadinearlier
recommendations. Stakehol der input hasbeenval uabletounitsinmaking decisionsonwhich
programsto emphasizeor initiateaswell aswhich programsto de-emphasize. Stakeholder input
isoftencritical inhel ping unitsand admini stratorsmakedecisionsonwhichareasarehighest
prioritiesforfillingafaculty positions. Sincethefillingof faculty positionsisacritical el ementin
refocusing programs, reaffirmingpriorities, oridentifyingemergingissuestoaddress, the
stakeholder inputisvery valuableinhelpingunitsandtheAgricultural Research Divis onin
makingthesedecisons.
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C. Program Review Process

Nebraskahasmadenosignificant changesinprogramreview processessincethe5-Y ear Plan of Work
wassubmitted. Thescientific peer review processusedtheby Agricultural ResearchDivisionas
describedinthe5-Y ear Plan of Work remainsthesame.

D. Evaluation of the Success of Multi and Joint Activities

a) Didtheplanned programsaddressthecritical issuesof strategicimportance,
includingthoseidentified by thestakeholder s?

Critical issuesof strategicimportanceidentified by stakeholdersaredirectly reflectedinthe
|ANR Strategic Plan. TheStrategic Plan servesasafundamental documentwhichguides
decison-making processon programstoemphasizeand staffingdecisions. ARD faculty
currently participateinmulti - state proj ectswhich areprovided research funding support through
themulltistateresearch component of the Federal FormulaFunds. Theseprojectsaresel ected
and approved by regional Director Associ ationsbecausethey arehigh priority needsidentified
formultistateactivity.

b) Didtheplanned programsaddr ess the needs of under-served and under -
represented populationsof thestate?

ARD researchprogramsrel ated tohumannutritionand heal thy lifestyleswerehighlighted under
thefederal goalsand key themes. Theresultsof thisresearchfeed science-basedinformation
directly into Cooperative Extens on programswhichtarget under - served and under-represented
populations. Nutritional sciencesresearchincludestheproject onevaluatingthenutritional
characteristicsof meat from Americanbison. Thisisimportant becausethegrowth, production
and useof American bisonasaheal thy meat sourceisincreasingandthefact that bison herds
havebeen started on Nebraska'sNative Americanreservations.

C) Did theplanned programsdescribetheexpected outcomesand impacts?



Output and outcomeindicatorsweredescribedinthe5-Y ear Plan of Work submittedin 2000.
Theimpactsof theexampl e proj ectsdescribedintheaccomplishmentsandresultssectionrelate
directly totheseoutput and outcomeindicators.

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

Effectivedocumentati on of research programs, joint program output and outcomes, and
ultimately impactsisanimportant part of our programactivity. Individua facu Ity membersare
expectedtoidentify outcomesandimpactsintheir annual faculty reports. Theimpact reports
that areincludedintheaccomplishment sectionof thisreport aredevel opedfor useby

stakehol dersand originatewiththeimpactsidentified by individua faculty annudly. Havingto
documentindividua impacts, aswell asinterdi sciplinary andjoint programimpactskeepsfaculty
focused ontheneedfor productiveprograms.

Thejoint planning of multistateproject activity resultsinlessduplicationand morecooperative
programefforts. Many University of Nebraskal ANR faculty havejoint Agricultural Research
Divisionand CooperativeExtension Divis onappointments. Theref ore, joint planningisassured
andthisresultsinresearch programsthat aredirectly relatedto Cooperative Extension's
educationneeds. Thisarrangement definitely improved programeffectivenessand/or efficiency.
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Indtitution:
State:

Check one:

U.S.Department of Agriculture
Cooper ative State Resear ch, Education, and Extension Service
Supplement tothe5-Y ear Plan of Work
for Multistate Extension Activitiesand I ntegrated Activities

University of Nebraska Agricultural Experiment Station

Nebraska

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

Integrated Livestock Systems M anagement
Integrated Pest Management
SustainableAgricultural Production Systems

$562,880

$562,880

$562,880

$562,880

$562,880

Goal 2:

Pre and Post Harvest Plant and Animal Food Safety
Food Processing and Food Service M anagement Food Safety

$113,754

$113,754

$113,754

$113,754

$113,754

Goal 3:

Human Nutrition, Health and Safety Health Care

$21,645

$21,645

$21,645

$21,645

$21,645

Goal 4:

Natural Resources Management and Protection
Environmental protection
Environmental and Natural ResourcesPolicy

$182,627

$182,627

$182,627

$182,627

$182,627

Goal 5:

Family Strengths

FamilyHousing
Telecommunicationsfor Rural Areas
Community Strengths

47

$130,934

$130,934

$130,934

$130,934

$130,934




Total

$1,011,840

$1,011,840

$1,011,840

$1,011,840

$1,011,840
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F. Integrated Research and Extension Activities
Goal I. Activity: Integrated Crop Management

Theresearchand extension programactivity intheintegrated crop managementisanongoing effortwith
|eadership provided by the Extension I ntegrated Crop M anagement Action Team. Specialistsonthe
team havejoint research-extensi on appoi ntmentssothey areabletomoveresearchresultsdirectly into
their extension education program. A key exampl eof useof research output for educational programs
aretheCrop Management and Diagnostic Clinicswherethe researchformsthebasefor thein-fidd
clinicactivity. Theseclinicsareconducted onUniversity of Nebraskaresearchfacilitieswhichhel psto
maketheresearch-extens onlinkage. K ey componentsof theclinicsincludeinsect management, weed
management, nutrient management, and plant genetics.

Goal I. Activity: Integrated Livestock Systems M anagement

Thelntegrated Animal SystemsM anagement Extension Action Team providesleadershipforthe
educationa programeffortinthisarea. Aswithall the ExtensionAction Teamsmost of thespecialist
membersof theteam havejoint research- extens onappointments. A major recent focusof thiseffort has
been research and educati on addressinglivestock manuremanagement. Research onlivestock manure
lagoon desi gn and management hasbeen usedto provideeducationthat will hel pproducersbetter
managelagoon odors. Researchonlivestock nutrient managementisprovidinginformationthat may be
abletoreducethephosphorousoutputinthelivestock wastestream. Thisinformationisbeingshared
withproducersandnutritioniststohel pinrationformul ationthat canreducepotential pollution.

Goal I. Activity: Integrated Pest Management

A key exampleof theintegrated research-extensioneffort related to | PM i stheinsect management
effort targeting European cornborer. Theresearch effort hasaddressed alternativecontrol options
including chemical control andtheuseof genetically engineered plantsthat providebiol ogical control.
Theresearchresultsareuseddirectly inavariety of educational programsincluding Research Center
Field Days, Crop Protection Clinics, Corn/Soybean Expos, and Crop M anagement and Diagnostic
Clinics. Thetarget audienceof theclinicsisagribusinessand crop consultantswhich helpstomultiply the
transfer theresearchresulttoagricultural producers. Theresultsof a new researcheffortinintegrated
weed management arebel ng usedinintegrated weed management workshopsandresearch center field

days.

Goal I. Activity: SustainableAgricultural Production Systems

TheUSDA North Central Region SustainableAgricultural Researchand Education Program (NCR -
SARE) islocated at theUniversity of Nebraska- Lincolnandisoperated asacomponent of thel nstitute
of Agricultureand Natural Resources. Agricultural Research Divisionand CooperativeExtension
Divisionareactiveintheadministrationof thisprogram. Throughthisprogram, over $1millionis

50



allocated annually for researchand educati on/demonstration activitiesthroughout theNorth Central
region. TheNCR-SARE programal so operatesProfessional Development Grant program. The
projectsfunded by SARE areintended toexpl oreand apply economically profitable, environmentally
sound, andsocialy supportingfarmingsy stems. Theprojectsfundedinsoil management, cover crops,
integrated cropandlivestock systems, management -intensivegrazing, pest management, andinnovative
marketing practiceshasmadeadifferenceintheagriculturelandscapeandinpeople€'slives.

Goal Il. Activity:  Preand Post Harvest - Plant and Animal Food Safety

M gjor grant funding hasbeen obtai ned to support boththe A gricultural Research Divisionfood safety
activity andtheCooperativeExtensonDivisonfood safety activity. Thisacti vityishighlyintegrated
betweenthetwodivisions. TheCooperativeExtens onactionteamwhich coordinatestheprogram,
entitled" Enhancing Food Saf ety intheFood Chain," includesspeciaistswithjoint researchand
extensionappointments. Theresearchteamwhich addressesamajor component of thefood safety
research, E-coli 0157:H7. includesfaculty with both research and extensionappointments. Initia
researchfindingsontheoccurrenceof E-coli 0157:H7inpensof livecattlehasproducedresultswith
potential shorttermapplicationonreducingthe E-coli incidenceincattlefeedlots. Thehighly integrated
teamsinvolvedwill beabletotransfer thistechnol ogy intoapplication quickly whenappropriate.

Goal Il. Activity:  Food Processingand Food Service M anagement Food Safety

Theresearchand extension programactivity inthefood processingandfood servicemanagement area
isanongoing effort with leadership provided by membersof theFood Safety intheFood Chain. This
teamwhich coordinatesprogramming hasfaculty withjoint research and extensionappointments. This
effort representswork fromthefarmfeedl ot totheconsumer’ stable. Examplesof thiswork arethe
research compl eted to assist achicken processing plant study theimpact of their air chilled processing
plant, theHA CCPimplementation assi stanceprovided to Food Processing Plants, ServSafe (afood
safety for ingtitutionsserving food) taught tofood managersof restaurantsand other unitssuchas
hospitalsandnursnghomes. Ineach caseitistheintegrativework of researchersand extensionfaculty
that ismakingthequick transfer of technol ogy into application.

Goal I11. Activities: Human Nutrition, Health and Safety and Health Care

Theresearchandextensionprogramactivity inNutrition, Heal thand Safety isanongoing effort withthe
|eadership provided by membersof thePreventiveHea thand WellnessTeam. Thisteamwhich
coordinatesprogramming hasfaculty withjoint research and extens onappointments. Add itiond
researchinputisreceivedthrough collaborativerdationshipswiththeUniversity of NebraskaM edical
Center. Mgjorfoci of thiseffort arereducing highrisk behaviorsof individual s(adoptionof healthy life
stylepractices) andincreasingfarm safety practices. Oneintegrated effort studiedafarmfamily asthey
learned skill sfor better managing hazardousfarm practices. Research studiesontobacco and exposure
tosunresultedinprogramsdirectedat school agechildren. Theintegrativewor k of thisteamresultedin
rapid devel opment of programmingto meet theneedsof clientele.
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Goal IV. Activity: Natural ResourcesM anagement and Protection

Herbiciderunoff fromfieldsintheBlueRiver Basinareaof NebraskaandKansascanhurt drinking
water quality indownstreaminKansas. Joint research, extension, and education effortsby University of
Nebraskaand Kansas StateUniversity aretargeted at reducingthethreatstodrinking water.
Researchershaveidentifiedthemost promising herbicidemanagement andtillagepracticesfor reducing
herbiciderunoff fromfarmfields. Early resultsindicateseverd tillageandherbicidemanagement
practicespotentially could cut annual averageatrazinerunoff by 50%or more. Findingsprovidethe
framework for Cooperative Extens on effortsto encouragefarmerstoincrease proven best management
practicestoreducethepotential for atrazineand sediment runoff.

Goal IV. Activity: Environmental Protection

IntheCentral PlatteV alley Nebraska, intensiveproductionof row cropsunder irrigationandfertilization
for many yearshasresultedinhighnitrate-nitrogenlevel sintheshallow ground - water aquifer. A major
USDA grantfunded Agricultural Research Divisonand USDA Agricultural Research Servicetostudy
irrigationand nitrogen management methodstoreducethemovement of nitrogenintothegroundwater.
Management practi cesweredevel opedwhichhavesignificantly reducedthefertilizer movementto
groundwater. Educationeffortsby the CooperativeExtension Divisionhavebeenusedtotransfer this
informati ontoareaproducerswhichhasresultedinbothreductioninthelevel of irrigationwater
applicationandnitrogenapplicationover largeareas. Severa faculty involvedinthisproject havejoint
extensionandresearch appointments.

Goal IV. Activity: Natural Resour cesM anagement and Protection

Herbiciderunoff fromfieldsintheBlueRiver Basinareaof Nebraskaand Kansascan hurt drinking
water quality indownstreaminKansas. Jointresearch, extension, andeducationeffortsby University of
Nebraskaand Kansas StateUniversity aretargeted at reducing thethreatstodrinkingwater.
Researchershaveidentifiedthemost promising herbi cidemanagement andtillagepracti cesfor re ducing
herbiciderunoff fromfarmfields. Early resultsindicateseverd tillageand herbi cidemanagement
practicespotentially could cut annual averageatrazinerunoff by 50% or more. Findingsprovidethe
framework for CooperativeExtens oneffortsto encouragefarmerstoincreaseproven best management
practicestoreducethepotential for atrazineand sediment runoff.

Goal V. Activity: Family Strengths

Theresearchandextensionprogramactivity in Family Strengthsisanongoingeffort withthelea dership
provided by membersof the Sustai nableFamiliesAction Team. Thisteamwhichcoordinates
programming hasfaculty withjoint researchand extens onappointmentsinareasrel atedtofamilies. A
significant component of thisprogramisbased onthe family strengthsresearch whichhasbeen

devel opedintoapplicationbased programs. Buildingonthesix strengthsof familiesresearchamonth
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long statewidepromotionwascompl eted to promotetheimportanceof families, workshops, web based
educationa information. Theintegrativework of research and extens onhasmadethisasuccessful
programeffort.

Goal V. Activity: Family Housing

A faculty member withjoint Agricultural Research Divisionand CooperativeExtensonDivision
appointmentworkswiththeimpactsof environmental disclosurepoliciesandconstraintsonhousing
transaction practices. Bothfederal and Nebraskaenvironmental regul ationsand policiesimpact existing
hous ngenvironmental conditionsandtransactionsandtheproperty values asresidential property
changesowners. A journa article, "Effectsof Constraintson Household Recycling PracticesinaFive -
StateArea," wascompl eted and accepted for publicationin2000.

Resultsof thisand other associ ated researchareincorporated directlyintoextensionprogramingwith
thisfaculty member. Thefaculty member al soparticipatesinamultistateresearch project rel atedto
familyhousing.

Goal V. Activity: Telecommunicationsfor Rural Areas

Theresearchandextensionprogramactivity in Telecommunicationsfor Rural Areasisanongoingeffort
withleadership provided by membersof the Community ResourceDevelopment ActionTeam. This
teamwhich coordinatesprogramminghasfaculty withjoint re search and extens onappoi ntmentsin
areasrel ated to community devel opment andtechnol ogy. Onelargecomponent of thisprogramisbuilt
upontheresearch of assetsof rural communities. Twotarget popul ationsof thisprogramare
community leadersandbusinesseslocatedinrural areas.

Goal V. Activity: Community Strengths

TheCommunity Resource Devel opment Extens on A ction Team usestheresearch conducted by team
membersand other University of Nebraskafaculty asabasi sfor itseducational program. Theannual
Nebraskarural poll conductedby NU’ sCenter for Applied Rura Innovation (CARI) helpstoprovide
directionfor both educationandresearch programs. Thepoll hastrackedrural Nebraskans' views,

hel ping frameabroader pictureof trends, attitudes, opinionsand concernsandgiving rural Nebraskans
avoice. Inadditiontohel pingguideeducationandresearch efforts, federal, stateandlocal policy -
makers, lawmakersandrural communitiesusesuchresultstohel pwith planning, policies,anddecson-
making. TheNebraskaCooperative Devel opment Center wasformedin2000toassistwiththe
formation of new generation cooperativesandwill hel p connect cooperativebus nessesto customized
technical assistanceand research. An|FAFSfunded project will addressval ue-added opportunitiesfor
smdl tomedium-sizedfarmsinanintegrated research and extensioneffort. TheUniversity of Nebraska
isamember of theRural Policy ResearchIngtitute(RUPRI) which conductspolicy - relevantresearch
andfacilitatespublicdia oguetoass st policymakersinunderstanding therural impactsof publicpolices
andprograms. Thiseffort helpstofacilitatepublicpolicy issueeducation.
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