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Goal 1. An Agricultural System that IsHighly Competitiveln the
Global Economy

Overview - Changing climate conditions, pests and prices make crop production a challenge.
Through these challenges, NDSU specialists and researchers respond by helping the state’s
producers find ways to improve the profitability and sustainability of crop production.

North Dakota |eads the nation in production of hard red spring wheat, durum wheat, sunflower,
barley, oats, all dry edible beans, pinto beans, navy beans, canola, flaxseed, dry edible peas and
honey. The state ranks second in production of all wheat and third in sugar beets and lentils.
Crop production is critically important to the economy of the Northern Great Plains. Cash
receipts from crops provide more than $2.45 billion to the economic base of North Dakota. A
short growing season and low rainfall limit diversification, yields and cropping potential. Still
North Dakota is one of the most agriculturally diverse states in the nation with more than 40
different crops grown.

Smilarly, livestock production is big business in North Dakota, accounting for 16.6 percent of
the total agricultural cashreceipts -- $639 million -- in 2000. And livestock production is the
original value-added enterprise, adding value to the state's abundant crop forage and rangeland
resources. More than 44 percent of North Dakota's land use is associated with rangeland,
pasture land and hayland. NDSU programs help producers cut costs, boost returns and fund new
opportunities.

A key to the success of crop production in North Dakota is the continued genetic improvement of
crops. Varietiesreleased in 2001 by NDSU had an annual economic impact based on increased
yield alone of about $30 million annually. Alsen, which was recently released, isthefirst hard
red spring wheat variety which combines high quality and good agronomic characteristics with
Typell resistance to Fusarium head blight. In addition to itsimpact in North Dakota, the
variety will also have an impact in South Dakota, Minnesota, and to a lesser extent, Montana.

In addition to improvement in the state’s major crops, scientists assess minor crop varieties and
production practices. These minor crops give producers crop rotation flexibility for dealing with
pest and disease problemsin major crops and diversify income. Lentil production increased
from about 2,500 acresin 1993 to more than 44,000 in 2001. Dry peasincreased from 2,000
acres to more than 87,000. Canola increased from 20,000 acresto 1.29 million. Despiteits
northern climate, North Dakota has 2.1 million acres of soybeans, which is greater than the
state' s barley acreage.

The micro-rate herbicide system developed at NDSU has been widely accepted by sugar beet
growersin North Dakota and Minnesota and shows potential for use in other cropping systems.
Average savings per acre of micro-rate application in sugar beet was $20 with a total industry
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cost savings of $39 million. The micro-rate systemin corn weed control is expected to reduce
herbicide costsin North Dakota by $16 per acre annually.

Producerswho areincluding a two-year break in their crop rotation based on NDSU
recommendations are seeing an increase in gross income of $36 per acre when wheat isgrownin
rotation compared to comparison to continuous wheat. When alternative or specialty crops are
seeded during the two years some producers have report up to $40 per acrereturn.

NDSU specialists are helping livestock producers hone their management skills too. By the end
of this program planning year, 51 farms have been introduced to the North Dakota Dairy
Diagnostic Program, a program that uses teams of local expertsto help dairy producersidentify
key areas for improvement. One producer expanded from 87 to 130 cows while maintaining milk
production at 57 Ibs. per cow per day for a gross economic impact of nearly $86,000. Another
instituted herd health and vaccination program which increased milk production from 57 to 71
Ibs. per cow per day while lowering feed costs by 37 cents per cow per day on 88 head for a
gross economic impact of more than $53,000.

NDSU Extension specialists are working with pork producers and processors in the state to
evaluate swine genetics, helping producers make adjustments so the pork they produce better
matches consumer demands and processor needs. Ultimately, the effort will add value to the
retail products and an estimated $3 to $5 per pig for producersin the state.

Researchers found that potato-processing waste is equal to 50 to 80 percent of the value of corn
in finishing cattle diets, but can cut the cost of production depending on the price of corn. In
similar research, scientists found that bread byproducts are 110 to 125 percent of the feed value
of corn and can reduce the cost of beef production. The co-product value to beef cows in the
N.D. Central Crop Reporting district alone is approximately $9 million.

Resear chersfound that bison bulls gained best at 13.9 percent crude protein and was the first
study to establish protein requirements for bison bulls.

In other work nutritionists found that feeding weather-sprouted grains to cattle adds 50 centsto
a dollar to the value of a bushel of grain and captures several million dollarsin revenue for
North Dakota farmers and ranchers.

Resear chers developed a nutrition regimen for heifers that can enhance overall animal and
mammary development and life-long lactation potential by about 10 percent. For the dairy
industry, a 10 percent increase in milk yield represents about 70 million more pounds of milk or
an additional $8.8 million to the dairy economy of North Dakota. For the state’s beef industry,
the improved lactation performance is equivalent to a 20 pound increase in calf weaning
weights, representing about $13 million in additional revenue.



Long-termresearch at NDSU has shown that seeding marginal to highly erodible land to grass
and grazing it with beef cattle can return an average profit to land and management of $262 per
acre versus about $26 per acre for the same land producing a small grain crop. If 50 percent of
North Dakota’s CRP acresremain in grass for grazing, the annual increase to the North Dakota
economy would total $57 million.

Program 1. Competitive and Profitable Crop Production
Key Theme —Plant Ger mplasm: Geneticl mprovement of M ajor Crops

TheNDSU Agricultural Experiment Stationhasbreeding and research programsinmost of theregion’s
major cropswiththegoal of releasing new varieties. Germplasmfromtheseresearch programsis
sharedwith publicand privatebreedersworldwide. | nsunflower and sugar beet, whicharea somajor
crops, germplasmisrel eased by the USDA for useby privateand publicbreeding programs. USDA
scientistsprovidebasi cgeneticinformationandin somecasesdevel opand providegermplasmtoassist
theNDSU breeding programs. |nsomecrops, the USDA coordinatesregional tria sthat all ow plant
breedersto determinetheadaptability of their genetic materia acrossawiderangeof environments
outsideNorthDakota. TheNDSU plant breeders, which arelocatedinthe Department of Plant
Sciences, cooperateextensively withtheir counterpartsinthe Departmentsof Plant Pathol ogy and
Cereal Scienceandtheresearchextensioncentersinvarietal development and geneticresearch.
Crossesmadeby thebreeder areeval uated for agronomic characteristicsby thebreeder, quality
characteristicsby cereal scientistsand diseaseresi stanceby plant pathol ogists. Basedonthe
information provided, thebreeder then makesadecisiononwhichmaterial todiscardandwhichto
moveforwardintheprogram. Theextensionservicehasamajor roleineducating the producersabout
newvarieties.

Impact - Genetically improvedvari etiesthat possessimproved agronomi ¢ performanceand quality
haveamajor economicimpact onthestateandregion. Varietiesthat haveincreasedyieldand
improved diseaseres stanceand quality provideproducerswiththeopportunity toincreasetheir
economicpotential throughwider accessability to marketsandimproved prices. Thegenetic
improvement of major cropsfor successful crop productionrequiresresearcheffort by thescientistand
subsequent di ssemination of theknowledgeto producers, product purchasers, and end usersof the
finished product by extensionpersonnel . Extensioneffortsaredirected at thestate, county, national,
andinternationd leves.

Severa new andimproved crop varietiesweredevel oped and rel eased using conventional methodsof
plant breeding. Someof thesevarietieshaveincreasedyield duetoimproved di seaseres stance,
especially head, kernel, and | eaf diseaseresistance, whileother rel easeshaveimproved agronomicand
quality factors. Examplesinclude: greater test weight, kernel sizeandhigher proteinfor wheat; improved
milling extraction percentageand|ower proteininbarley for malting; increasedfiberlevel inoat for



human consumption; specificoat varietiesfor racehorses; and hullessoatsforimprovedlivestock
feedingefficiency.

Varietiesreleased by NDSU in 2001 had an annual economicimpact based onincreasedyielda oneof
about$30millionannually. Alsen, whichwasrecently rel eased, isthefirst hard red springwheat variety
whichcombineshighquality and good agronomiccharacteristicswith Typel | resistanceto Fusarium
headblight. InadditiontoitsimpactinNorth Dakota, thevariety will a sohave animpactin South
Dakota, Minnesota, andtoal esser extent, Montana. If thevariety isapprovedfor productionin
Canada, whereitiswell adapted, itwill a so haveasi gnificant economicimpact there.

Other varietieswererel eased for useby oat, durum, six-rowed barley and soybean producers. The
acceptanceof thetwo-rowedbarley “ Conlon” asamalting variety will haveamajor impact onbarley
productionincentral andwesternNorth Dakota. Thesix-row barley variety* Drummond” hasbeen
accepted by theAmericanMalting Barley Industry asamaltingvariety. Thebenefitswill dsobefeltin
Minnesotaand South Dakotato alesser extent. Therecent releaseof several highquality andhigh
yieldingdurumvarietieshashad amg orimpactinnorthwest ernNorth Dakotaand northeastern
Montana. Theeducation of producersabout thestrengthsand weaknessesof new varietiesisaprimary
functionof theextensionservice. A typical cropvariety lasts5to6years, at whichtimeitisprobably
replaced by another that possessesimproved agronomiccharacteristicsandyield. If thevariety findsa
nicheareaor market, it canlastmuchlonger. Asaresult, thereisacontinual needfor programsto
provideproducerstheoptiontosel ect thosevarietiesthat bestfittheir needsfrompublicandprivate
breeding programs.

Sour ceof feder al funds: Smith-Lever andHatch
Scopeof Impact: Multi-statel ntegrated Resear ch and Extension: SD, MN, MT
Key Theme —Agricultural Profitability: Assessment of Minor Crops

Much of theagronomi cassessment of minor cropsisconducted at theNDSU Research Extension
Centerslocated throughout the stateand by oneor two research projectslocated at themainstationin
Fargo. Effortscanbedividedintominor crops, whichinvol veboth research and extension, and new
crops, whichtypically involveresearchonly becausethesecropsarenot commercially grown.
Research and subsequent extensiontrainingonminor cropsaretypically directedtowardanswering
producers’ problems. Theseincludevariety eval uationfor agronomicperformanceandquality, disease
andinsect resi stance, andinformation onagronomic practicesincluding stand establi shment, weed
control, harvesting proceduresand storage. Agronomists, plant pathol ogi sts, entomol ogistsand
extension personnel located at theresearch extension centersand at themain stationand cereal
scientistsat themainstationareheavily involvedinall aspectsof thework. Oneof themajor factors
that limitstheproduction of new cropsisnonadaptability of availablevarietiesandtheavail ability of a
market.



Impact - Since 1993, disease problemsin hard red spring wheat, durumwheat and barley have
increased dramatically and reduced acreage, yieldand quality. Aseconomicreturnsf romthemajor
cropswerereduced, minor cropsbecameincreasingly importantin North Dakota. Acreageof crops
suchaspeas, canola, crambeand lentils, all of whichwereconsidered minor cropsjust8to9years
ago, becamemajor cropsasproducerssought increased economicgainsor attemptedtoincorporate
themintocroprotationsinaneffort toreducetheinsect and di seasebuildup that devel oped under the
moremonoculturesystem.

Thescopeof theimpact in North Dakotaand nel ghboring statesisdemonst rated by thechangesin
acreage. InNorthDakota, lentil acreageincreased from about 2,500 acresin 1993 tomorethan
44,000 acresin 2001. Dry peas haveincreased from about 2,000 acresto morethan 87,000 acres
duringthesameperiod. Canolaincreased from 20,000 acresto 1.29 million acres. North Dakota,
despiteitsnorthernclimate, has2.1 millionacresof soybean, whichisgreater thantheacreageof
barley, anolder traditional cropintheregion. Other minor, lessextensivecropsresearch and extenson
effortsfocused onincludecarrots, onionsand borage.

Sour ceof feder al funds: Smith-LeverandHatch
Scopeof theimpact: Multi-statel ntegrated Researchand Extension: MN,MT

Key Theme —Plant Production Efficiency: Develop management strategiesto sustain crop
productivity.

Researchonmethodsof correctingirondeficiency chlorosisinsoybeanby soil scientistsindicated
varieta sel ectionwasthemostimportant method of control, foll owed by increased seeding rate. Seed
treatmentswerefoundto beineffective. Inanother areaof research, significant effortshavebeenmade
toreducetheamount of herbicidesthat areappliedfor weed control. Thetechniqueiscalled micro-rate
gpplicationand consistsof usingan adjuvant toincreasetheactivity of theherbicidealongwitha
reduced herbiciderate(for example: 1/8theraterecommended by thechemical companies).
Applicationsaremadetwotothreetimesduringtheseason. Theendresultsareareductionin
herbicidecoststotheproducersand reduced amountsof total herbicideusageresultinginamore
environmentally friendly agricultura productionsystem.

I mpact —Becausevarieta sengtivity isthemostimportant factor influencingironchlorosisinsoybeans,
pre-screening of experimental linesby soil scientistsincooperationwithplant breederswill iminate
sengitivemateria frombeing releasedfor commercia products. Sincethevarietiesdevelopedare
adapted to North Dakotaandto al esser extent to South Dakotaand Minnesota, theresearchwill have
regiona impact. Themicro-ratesystem hasbeenwidely accepted by sugar beet growersinNorth
Dakotaand Minnesotaand showspotential for useinother cropping systems. Averagesavingsper
acreof micro-rateapplicationinsugar beet was$20with atotal industry cost savingsof $39million.
Themicro-ratesystemin cornweed control isexpected to reduce herbicidecostsin North Dakotaby



$16 per acreannually. Thisherbicideapplicationmethodwill bothincreasenet economicincomeand
reduceherbicideuse.

Sour ceof feder al funds: Smith-Lever andHatch
Scopeof theimpact: M ulti-statelntegrated Research and Extension, MN.

Key Theme —Agricultural Competitiveness: I ncreasetheagricultural producer,consumer,
gover nment and social sector awar eness, under standingandinfor mationregar ding
agricultural systems.

Extensionspeciaists, withass stancefromresearch scientists, havedevel oped severa programsto
describe varieties, production practices, and productsavailable. Theseprogramsaredesignedto
addressproblemsby theurbanandrural client. Informationonthegloba economy andthe
opportunitiesand pitfallsassociated withit arebeing provided. Informationthat invol vescase studiesof
real sSituationsisheingtaughtinclassrooms. Theobjectiveistoboth stimul ateindependent thinkingand
devel opteamwork, astheproblemsrequiretheinterpretation of conceptsfrom several disciplines.

Impact - Clientel eof theNDSU Extension Serviceand Agricultural Experiment Stationarewell -served
by thefaculty and staff of thepl ant sciences, soil science, cereal science, entomol ogy and agricultural
andbiosystemsengineering departments. All faculty, bothresearc hand extension, providecurrent and
unbiasedinformationto specific producersand commodity and businessgroupsuponrequest. In
addition, informationongenera problems, practicesand proceduresareavail abletothegeneral public
forfarm, rural, urban, commodity andprivateindustry.

Today, food productionisglobal innature. For someproducers, especially older ones, thiscanbea
difficult concept tocomprehend and special effortsmust bemadeto strengthentheconcept that rainfall
patternsin South America, droughtin Australia, etc., haveamajor impact onthem. Updated
informationmust continually beprovidedinorder for theproducer tomakesound businessdecisions.

Severa undergraduatecl assesincludecasestudieswherestudentswork in small teamsto solveor help
provideinformationtosolveproblems. Theseproblemsareoftenquitecomplex andrequireablending
of several disciplinesintothedevel opment of afinal solution. Many of thecasestudiesaretakenfrom
problemsposed toresearchand extens onfaculty from privateindustry, consultants, industry,
commodity groupsandresearchextension centers. Thescopeof theimpactisprimarily onNorth
Dakota, thesurrounding statesof Minnesota, South Dakotaand M ontanaandthe Canadianprairie
provinces. Several methodsof informationdisseminationareusedincludingradio, televison, magazines
and newspapers, thelnternet, consumer serviceand printed material . Inaddition, numerousphonecalls
arereceived by faculty and staff whoaredirectly accessible. Thenatureof thecasestudiesgivento
studentsissuchthat whentheir schoolingiscompl ete, they must beabletoreasonout and solvea
diversity of problems.



Sour ceof feder al funds: Smith-Lever andHatch
Scope of theimpact: Multi-stateintegrated research and extension, MN, M T and SD.
Key Theme -Agricultural Competitiveness. County Cropping Systems:

Extensionstaff devel oped acomprehensiveprogramto provide L avioure County producersup-to-
dateand|ocal informationon cropping systemswhilehel pingthemmaketransitionsfromonecropto
another withaslittlenegativeimpact profitability aspossibl e.

Tohelpproducerswithup-to-dateinformationonsoybeans, small grain and sunflower varieties, staff
work withareagroupsand establishvariety plots. Annual plot toursfeatureareview of varieties/hybrids
and currenttopicsof interestto producers, suchasinsect problems, crop rotations, production

practi ces, markets, herbicidecomparisonsand plant popul ation studies. After theplotsareharvested,
dataiscompiled, printed and disseminated to producersinLaM oureand neighboring counties. The
resultsareal soprintedintheannual Crop Production Guideandvariety trial bulletinsprinted by the
NDSU ExtensonService.

Throughout thewinter meeting season staff either hold or invite producersto other areaproduction
mestingstofine tune their productionskills.

Cooperating I ngtitutions/organi zations. L aM oure County ExtensonOffice, Allied Agronomy Services
of Edgeley, Edgeley FarmersUnion GrainElevator, FarmersUnion Oil Company of Edgeley, Nationa
Sunflower Association, North DakotaSoybean Council, Soybean and Sunflower Seed Companies, Dr.
MikeMcMullen,NDSU OatsBreeder, ADM Plant, Enderlin, theLaM oureCounty Ag Improvement
Associationand Producers. TomKiecker of Edgeley ; RonVanBruggenof Litchvilleand Terry Lebhan
of Litchville,

Impact - Becauseof morefavorablepricesand problemswith disease, many county farmerswere
lookingto switchfrom hard red spring wheat to soybean and corn production. Most hadlittleor no
experiencegrowingthesecrops. Because of croptours, workshopsand seminars, most producers
madetheswitchand successfully increasedreturns. In19950nly 7,454 acreswereplantedinto
soybeansand 21,375 acresinto corn. 1n 2001 soybean plantingsincreasedto 111,778 acresand
cornincreasedto 56,391 acres. M ost of theseacresweretakenfromlessprofitablehard red spring
wheat acres. Wheat acreagein 1995was261,901; in 2000 wheat acresfell to 135,130. Economic
impact of changingwheat acresto soybean and/or cornacreswasapproximately $14millionof
additional grossrevenuefor LaMoureCounty producers

Sour ceof feder al funds: Smith-Lever

Scopeof impact: State Specific



Key Theme —Plant Health: Diagnosisand M anagement of Root Diseasein Western North
Dakota

Areaextensioncropping systemsspecialist, stateextens on plant pathol ogist, and county agentsin
southwestern North Dakotadevel oped ademonstration using asoil fumigant to show producersyield
andquality lossesthat can beexpectedin continuouswheat, wheat every other year, and when at | east
atwo-year break occursbetweenwheat crops. Alsonitratelevelsintheroot zonewerecompared
betweenfumigated and non-fumigated soil stoill ustratethepotential environmenta impact that
continuouswheat may have should nitratesbeleached bel ow theroot zone. Thesedemonstrations
wereobserved and discussed with producersat fiel d daysand county agricultural improvement tours.
Presentationsweredevel oped and givento producer groupsandwereincludedintheND SU Extension
ServiceCD whichisdistributed to county agentsacrossthestate.

Cooper atinginstitutionsand or ganizations: North DakotaStateUniversity Cooperative Extension
Service, MontanaStateUniversity CooperativeExtens on Service, Dickinson ResearchExtension
Center, Hettinger Research Extens on Center, County Extension Servicesand County Crop
Improvement Associationsin Adams, GoldenValley, Hettinger, Mercer, McLean, Morton, Oliver,and
Sioux Counties, SustainableAgricultureMini -grant programadministered by NDSU Extension Service.

I mpact —Producerswhoareincludingatwo-year breakintheir croprotationareseeinganincreasein
grossincomeof $36 per acrewhenwheat isgrownincomparisonto continuouswheat. Producersare
dsofinancially benefittingfromalternative/speciaty cropsthat areseeded during thetwoyearsbetween
wheat crops. Some producershavereported up to $40 per acrereturn on specialty cropsgrown.
Producershaveal solearnedthat they can produceyieldscompar ableto and sometimesgreater than
thosefromfallow. Fallow acreagein southwestern North Dakotahasdeclined by 520,000 acressince
thedemonstrationwasinitiated. Also, wheat and barley acreagehasdecreased by 300,000 acreseach,
indicatingthat fewer acresof continuouswheat and barley arebeing sowninthispart of thestate. In
1996, 72 percent of thewheat planted in southwestern North Dakotawasonwhest, barley, or durum
stubble. In2000, 48 percent of thewheat grownin southwestern North Dakotawasgrown onwheat,
barley, or durumstubble. Thischangemay in part beattributed tothework that hasbeen donewith
thisproject.

Sour ceof federal funds. Smith-Lever
Scopeof impact: Multi-stateExtension, MT,ND, SD

Key Theme —Plant Production Efficiency: Sunflower Dateof Plantingin Western North
Dakota.

Areaextens on cropping systemsspecialist andthe Slope County extensionagent devel opeda
demonstrationto show producerstheeffect that moving theplanting datefromlatetoearly hasonyield
andquality of NuSunsunflower oil produced. Inthethreeyearsthat thisdemonstration hasbeen
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conducted, plant stand establishment for late A pril and ear |y M ay seeding dateswassignificantly lower
thanfor sunflower planted after mid-May. Seedyieldsweregreatest two out of thethreeyearswhen
sunflower wassownMay 23. Intermsof ol el c content, adesirabl efatty acid, mid-May toearly June
planting wassignificantly higher than either theearly seeding datesor pl anting datesafter early June.
Theinformationgained fromthedemonstration hasbeen shared with producersduringtoursof the
demonstrationplot aswell asat producer meetings.

Cooperatingingtitutiong/or ganizationshaveincluded: Slope County Cropand Livestock

I mprovement Associ ation, Slope County Extension Service, North DakotaCooperative Extension
Service, National Sunflower Association, North DakotaBoard of Agricultural Research and Education,
USDA Agricultural Research Service, Fargo, ND, Hettinger Research Extension Center, Dickinson
Research Extension Center, and Mycogen Seeds, Inc.

Impact —Six producersindicatedthat they haveal ready moved sunflower planting datestooccur at or
about May 23. Itisestimated that thesesix producersincreasedincomebased onyear and quality
factorsby $35 per acreor atotal of $105,000. Atasunflower growersmeetinginsouthwesternNorth
Dakotaproducerswereasked how many would consider planting onor about May 23 after hearingthis
information. Elevenadditiona producersindicated that they woul d serioudy cons der thischangein

their operation.

Sour ceof feder al funds: Smith-Lever
Scopeof Impact —Integrated researchand extension.

Key Theme —AddingValuetoNewand Old Agricultural Products: Expeller Pressingof Niche
Oilseeds

Expeller pressing of nicheoilseedsisof interest to North Dakotaprocessors. Inthepast year,
researchershavefocused on processing crambe seed and flaxseed. Theresultscan, insomecases, be
readily extended to processing of other oil seeds. |mproved processing of thesecropsincreasesthe
likelihood of commercidizationwithinNorth Dakota. Researchersdevel opedindicesfor character izing
oilseedscookedinpreparationfor pressing.

I mpact —Researchersfounddehulling, cookingand expellingincombinationachievedoil yieldsof upto
87 percent. Therelationshipsareexpectedtobesimilarinother edibleoilseeds.

Sour ce of feder al funds; Hatch
Scopeof | mpact: Statewideresearch

Key Theme: Agricultural Competitiveness—Use of Econometric Modelsto Predict Market
and Policy Effects
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NDSU economistsdevel op econometricsimul ationmodel sto predi ctimpactsof changesinworld
trade, agricultural and monetary policy, tradepracticesandgrainquality characteristics. TheGlobal
Whest Policy Simulation Model helpseconomistspredict bothU.S. andworldwheat economies. The
sugar policy smulationmodel includes 18 mg or sugar prod ucingand consuming countriesandhel ps
producers, policy makersandthesugar industry eval uatetradeand domesticagricultural policies.
Another modd eva uatesimpactsof U.S. dollar vauesonU.S. agricultural competitivenessinglobal
markets.

Impact — Theimportanceof theworkinagricultural policy andinternational tradeconductedby NDSU
wasrecognizedthisyear by afederal appropriationof morethan$2 milliontoconduct researchand
outreachactivitiesinareasof importancetotheagricultural economy of theNorthern Great Plains.
Resultsof thework provideanframework for discussiononagricultural andtradepolicy. Somekey
resultsinclude:

Worddemandfor wheatswill grow faster thanworld productionand priceswill increase 36
percent for durumwheat and 23 percent for common wheat from 1999 to 2009.

. ModelsindicatetheU.S. sugar industry may beableto surviveat current costsand asset values
if boththeUnited Statesand the European Unionliberalizetheir sugar trad ewhilesugar
subsidiesremaininother counties. However, if only theUnited Stateseliminatesitssugar
programs, all U.S. sugar producing regionswoul d bethreatened.

. ThestrongU.S. dollar hasresultedinreductionsinU.S. market sharesintheAsianmarket. In
addition, tradeflowsof livestock betweenthe United Statesand Canadaunder CUSTA,
especially beef cattle, pork and poultry, weresuchthat Canadian exportsof livestock products
lowered U.S. domestic pricesand cut farmincome.

. Anaysesconfirmthat theimpact of DON (amycotoxinfoundingraininfectedwith Fusarium
head blight) onaveragecropvalueshaschangeddrastically inrecentyears. Resultsindicate
thatthesallingdiscountsfor DON (averaged over al bushel sof barley soldasmalting) fell by
about two thirdsbetween 1998 and 1999. However, DON remainsamaj or determinant of
crossborder flowsof malting barley betweentheUnited Statesand Canada.

Sour ceof federal funds: Hatch
Scopeof impact: Muti-State Research, KS, MT, NE, SD
Key Theme: Emerging I nfectious Diseases — Sugar Beet Disease Resear ch.

North Dakotaranksthirdinproductionof sugar beets, providing 16 percent of thenations's supply.
Sugar beet productionintheregion continuesto sustain considerablelossfromdisease. L ossesto
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Cercosporaleaf spotinNorth Dakotaand Minnesotawereestimated at $113millionin 1998, and
costsof four applicationsof fungicidecontrol in2000 were as high as $66 per acre. Someisolates of
Cercosporawerefoundtobetolerant of fungicides.

Impact —Researcherstested apredictionmodel for timing fungicideapplicationsand studiedthe linesof
thefungusthat weretol erant tofungicides. Theresearchwill leadtoimprovedfungicideapplication
techniques, and genetic markerswithinthefungicideswill hel presearchersmonitor thetol eranceand
designtechniquesforimprovingcontrol of thedisease. Researchersin North Dakotaand Montanaare
lookingat control strategiesthat i ntegratedi seaseres stant cropsand fungicideapplications. Another
project showed that biocontrol and bi orational material sincreased tonnageand sugar content of beets
exposedto Aphanomycesdisease.

Sour ceof feder al funds: Hatchand SmithLever
Scopeof Impact: Multi-stateresear ch and extension: ND, MN, MT.
Key Theme: Ornamental/Green Agriculture —Woody or namental evaluation

Severa hardy woody landscape and tree species adapted to North Dakota have been rel eased by
NDSU. NDSU hasreleased 20 superior cultivarsinrecent yearsand six morearenearingrelease. In
addition, researcherseva uatehundredsof woody plantsfor performanceand hardinessinN orth
Dakota. Researchersarebeginningthethirdyear of evaluationson 100 cultivarsof flowering crabapple
andthoseevaluationswill leadtosignificant revis onsinrecommendationsmadetonurseries, landscape
companiesandtheir clientele. Eval uationsweremade on 375 other woody accessi ons, many at multiple
sitesinthestate. NDSU researcherscollaborateinnational andregional nursery plantevaluation
programs.

I mpact: Theinventory of hardy plantsfor productionandsal eintheindustry and use by landscape
architectsdesigners, devel opers, city arborists, foresters, horticulturists, parks, golf courses,
conservationandthepublichasincreased markedly. Thatinventory isselectedlargely basedon
recommendationsfromNDSU’ sprogramandit’ scollaborationwithresearchersacrosstheregion.

Sour ceof feder al funds: Maclntire- Stennis, Hatchand Smith-Lever

Scopeof |mpact: Multi-stateresearchandextension, MN, SD

Program 2: Competitive and Profitable Animal Production

Key Theme -Agricultural Profitability: ND3P (North DakotaDairy Diagnostic Program)
Afterasuccessful Dairy DiagnosticAdvisory Teampilot program, theextensiondairy specialistin

collaborationwiththeNorth DakotaDairy Strategic Planning Task Forcelaunchedapublic effort
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beforethel egidativeassembly to securemoredirect fundingfor ND3P - North DakotaDiagnostic
Program. Theseeffortseventually resultedinadditiona appropriationsof $50,000 per bienniumdirectly
totheNDSU Extension Service, earmarkedfor ND 3Pdevel opment. Inaddition, thetask forceand
sel ected pil ot program parti ci pantsconvinced theNorth DakotaAgricultural ProductsUtilization
Commissionto providesignificant fundingfor thesecond phaseof thisprogram; togrow theconcept
into astate-wideeducational effort by offeringND3Pservicestoall dairy farmfamiliesinthestate.

Thetask forceremainsinanadvisory capacity totheprogramandisinvolvedineffortsfor future
funding. Thegroup consistsof producers, industry leaders, agriculturd financial advisors, government
andregulatory personal, aswell astheextensiondairy specialist. A state-widecoordinator andtwo
facilitators(all part-time) initiate, implement, and maintain 10to 20farmteamseach. Thedairy farm
family’ sown personal advisory team consi stsof auniquecombination of variousserviceproviderswho
haveavestedinterestinthesuccessof thedairy farmbusiness. All advisory teamsarerequiredtohelp
thefarmfamiliesprepareandrecord aset of attainablegoal sand designamissionstatement at theonset
of theprogram. Thereisno perfect teamaseachfarmfamily hasavariety of different needsand
availableresources. Rather, ND3Pistheconduit that hel psprovidetheright servicefor themost
demanding needs. TheND3P providerscontinueto encourageteam development andgrowth. The
farmsarerespons blefor maintaining accuraterecordsandimplementing thoseideasthat meet thegoal s
of thefarm.

Theprogram’ sintentistoanayzedairy farmenterprise(s) throughteamwork and providetrainingon
communicationandfacilitationskillsfor boththefarmfamily andthesupportingteammembers. Key
outcomestakenfromtheeval uationsprovided by theprogramusers include: thevalueof settinggoas
and monitoring progress, devel opingtrust betweenthefarmandtheir serviceproviders, reducing
professional barriersamong advisors, learningtocommunicatemoreeffectively, thevaueof hearing
othersacknowledgesuccess, and synergismthroughteamefforts.

Current goal sareto establishteamson 10 percent of North Dakotadairy farms, to secureadditional
fundingfromprivateindustry, |ook to outsidegrant agenciesfor funding, and developaplantosustain
growth anddevel opment.

Impact - By theend of this program planningyear, 51 farmshavebeenintroducedtotheND3P
concept. Whilethelevel of activeparticipationvariesby team, about hal f of thosecurrently expressing
aninterestinthisprogrampaidthei r participationfee. Someof themoresignificant successstories
indude:

Farm1. Expanded from 87 to 130 cowswhilemaintainingmilk productionat 57 1bs. per cow per day
for agrosseconomicimpact of nearly $86,000.

Farm 2. Instituted herd heal thand vaccination programwhichincreased milk productionfrom57to 71
Ibs. per cow per day whilelowering feed costsby 37 cents per cow per day on 88 head for agross
economicimpact of morethan $53,000.
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Farm 3. Milk productionincreased 9.2 | bs. per cow per day on aherd of 34 cows. Feed costs
decreased 37 centsper cow per day for agrosseconomicimpact of nearly $15,000.

Farm4. Milk productionincreased 12.41bs. per cow per day onaherd of 54 cowswhilemilk quality
increased. Grosseconomicimpact was more than $40,000.

Farm 5. Increased milk production 17.6 |bs. per cow per day on aherd of 33 cowsfor agross
economicimpact of morethan $20,000.

Farm 6. Milk productionincreased 6.6 | bs. per cow per day on aherd of 210 cows because of feed
ration adjustments. Grosseconomicimpact wasmorethan $48,000.

Sour ceof feder al funds: SmithLever
Scopeof impact: Statespecific
Key Theme - Animal Health: Volunteer Johne' sProgram for North Dakota

InconjunctionwiththeOfficeof the StateV eterinarian, weassessed and devel oped avol untary Johne's
control programfor North Dakotadairy and beef producersto hel p control Mycobacteriumavium
paratuberculosisincattle.

I mpact: Throughthecombinedeffortsof the Officeof the StateV eteri narianandtheNorth Dakota
StateUniversity Extension Service, theconfidentiality |awsof North Dakotawerechangedin 1999 so
that testing resultsfor Johne'sdi seasestatuswereexempt from publicdisclosure. From 1984 to0 1994,
approximately 25 cases of Johne'sdiseasewerereportedin cattle. Intheyear 2000, 370 herdswere
tested for Johne'sand 210werepositive, indicating that moreproducersarewillingto havetheir herds
tested and control of thediseasewill beimproved.

In2001 avoluntary Johne' scontrol programwasimplemented to hel pthose producerswantingto
“dean-up” their herds. TheOfficeof the StateV eterinarian administrated theprogramandtheNorth
Dakotaextens onveterinarian provided educational materialsandclinicsfor v eterinariansand
producers. Duringthisinitial year 19 herdswereenrolledintheprogram.

Anadditiond initiativewasa soimplemented withthe2001 voluntary Johne' scontrol programcalled
the“ C-punch.” Tocontrol Johne' sincattle, apermanentidentification needstoplacedontheanimal .
Somestateshaveingtituteda“ J-punch” programwhereby infected cattleareear notched with al etter
“J tosignify Johne's. InNorth Dakotawewereconcerned about stigmatizing producersandtheir
cattleby placinga“J’ inthecattle sear. Inresponsethe” C-punchwasdeveloped. Theletter“C”
standsfor cull. Animalsear notched by thismeanssignify to salebarns, order buyers, and other
potential purchasersof livestock that cattlemarkedwitha® C” areintendedfor thes aughter market
only and arenot to be put back into aproductionunit. The* C-punch” Sgnifiesthatananima is
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intendedfor cull only. Itdoesnotimply aproductionunitisinfectedwith Johne’s. “ C -punches’ have
beenprovidedto all livestock auction marketsacrossthestateand to veterinariansand producerswho
wishtousethedevice. Multiplestateshave contacted North Dakotawiththedesiretostarta® C-
punch” program.

Thelongrangeimpact of thisprogramwill benational . Many states(e.g. Hawaii) havecontacted North
Dakotawiththehopesof following North Dakota'sleadinestablishingavol untary Johne'scontrol
program andtheuseof the* C-punch”.

Sour ceof federal funds; Smith-Lever

Scopeof Impact: Multi-stateresearchandextension.

Key Theme —Animal Production Efficiency: Animal Genetics —Swine

Extension specialistshaveput together aconsortium of meat packer/processors, producersand
extension personnel for eval uating thecurrent statusof genetic sourcesin North Dakotaand how those
geneticsimpact thefinal productsprovidedfor consumers. Thisprojectinvolveslean percentageinthe
carcassesplusthemeat quality traitsand thesizeof retail portion. Theinvolvement of thethreegroups
givesagreater impact thanaprograminitiated by extensionalone.

I mpact — Producerswereexposedtotheneedfor genetic changeinthestate’ shog popul ationat the
annual Pork Producer’ smeeting. Theattendance of about 40 peopl erepresented about 25 percent of
thestate’ shog production. InadditionsomeproducersfromMinnesotawho areconsidering shipping
hogstothed aughter facility inNorth Dakotaattended. Discuss onsabout procedureof datacollection
andtheinvolvement of the packer weredi scussed at thepacker/grower aliancemeeting. Thisproject
will takeapproximately twoyearsfor datacoll ection and anal ysesbeforerecommendationsaremadeto
producers. Ultimately, theeffort will add valuetotheretail productsand an estimated $3to $5 per pig
for producersinthestate.

Sour ceof feder al funds; Smith-Lever
Scopeof impact: Statespecific
Key Theme: Agricultural Competitiveness - Animal Production Systems

Useof theswinemodel for eval uating potential new swineunitshasbeendoneby producers. They
haveusedresultsfromthemodel towork with lendersto assessexpected cashflowsand overall
estimatedinvestment capitol needed. TheNDSU Beefsimmodel al sohasbeen completed andisready
for useby producers, consultantsand lendersin eval uating expected cash flow and potentia economic
impact of beef operationsinthestate.
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I mpact —Consultantsinthestatehaveusedtheswinemode resultsinformulating busines splansfor
economicdevelopment. Thesebusi nessplansarebei ng studied by economicdevel opment groupsand
producer cooperativesfor determining potential benefitsfromnew swinefacilities. TheBeefsmmaode
hasbeeneval uated by extens on, teachingand research personnel withintheNDSU system. Themodel
isbeingusedin production coursesat NDSU andthemodel isundergoingfinal testing by agroup of
industry speciaists. Thismodel offersanew approachfor beef producerstoevaluatetheir current
production methodscompared to changing productiontechniques. Themodel will bepresentedto
producersduringthecomingyear. Except for teaching benefits, theimpactisdifficulttodeterminenow.

Sour ceof federal funds: Smith - Lever

Scopeof impact: Statespecific

Key Theme - AddingValuetoNewand Old Agricultural Products; Lean Lamb

Extens onspecialistshavehel pedthe Dakotal amb GrowersCooperativedevel op specificationsfor
"DakotaleanLamb" and” Natural Lamb.” TheCooperativebegansellinglambsontheEast Coastin
thespring of 2001 under thelabel "Dakotal ean.” Initial customersfor thecompany havebeenupscale
supermarket chains, natural food outl ets, and food servicecompanies. Currently, Dakotal.amb
GrowersCooperativeisshipping natural boxedand carcasslambtoMassachusetts, North Carolina,
Minnesota, Arizona, Colorado, and North Dakota. New sausageproductsareal so being devel oped.
Assistancewasprovidedinthefacilitationof informational meeti ngsfor thecooperative, initial newd etter
preparation, asheep school onlamb grading andfeeding, and advisory support when needed.

I mpact - Thisgrassrootsapproachtomarketinglambtoincreaseproducer returnshasyieldeda
membership of 104 membersinthecooperativefrom North Dakota, South Dakota, Minnesotaand
Montana. Thecoopwassuccessful inlandinga$250,000 USDA marketing grant, plusother grants
totaling $181,000. Dakotal amb GrowersCooperativehasestablished areputation asareliable
supplier of quality natural lamb. Theproducer - sharehol dersarepaid abasepricefor their lambsthat is
profitableonayear roundbasis. Inaddition, they receiveseasonal premiumsfor certaintimesof the
year whenfewer lambsareavailable, and quali ty incentivesfor leannessandloineyesi ze. Havinggained
theattention of several very largecustomers, thecooperativemadethedecisionto conduct asecond
equity drivetoobtaintheadditional lambthat isrequired alongwiththecapital neededtodevel opthose
markets. Theequity driveisnowinprogress. TheDakotalL amb GrowersCooperativeisprobably one
of thebright spotsintheNorth Dakotasheepindustry asavalueaddedindustry.

Sour ceof federal funds: Smith-Lever

Scopeofimpact - ND, SD, MN, MT
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Key Theme -Agricultural Profitability: Feedlot Developmentin North Dakota

Severa demonstration projectswereconducted to determinetheval ueof feeding producer -owned
cattleinNorth Dakota. Withthat information, cattleproducersfromacrossthestatedevel opedthe
North DakotaStatewide Cattle Feeders Consortium. That group conducted afeasibility study and
devel oped businessplansto buildlargecooperatively ownedfeedyards. TheNorth DakotaState
University Extension Servicedevel oped theNorth Dakotafeedl ot school, advanced cattlefeeding
workshopsand backgrounding/feeding seminar for lendersand feedersto enhancefeed| ot management
skillsandimproveknowledgeof feedingand marketing.

Impact - TheNDSU Extension Serviceshowedthat it cost up to 3 centslessper poundtofinish cattle
inNorth Dakotacompared to an out- of - statefeedl ot. Extensioninformation prompted agroup of cattle
producersto pool fundsand custom feed morethan 4,500 headin North Dakotafeedl ots. With help
fromextens onspecialistsand agents, they realized areturn of morethan 31

percentinoneyear. Another group builta7,000-head feedyardinBowman County. Other producers
will earnapremium of upto 3 centsper poundfor cattlethat meet processing specificationsof anew
local processingcompany. Morethan 220 producersattended extensionfeedl ot school sinthelast two
years. Lendersareexpl oringadditional financing of cattle, feed and cattlefeedingfacilitiesinNorth
Dakota. Oneparticipant estimated that better health practi ces, bunk management andfeeding practices
cut hiscost of gain by upto 5 centsper pound.

Sour ceof federal funds. Smith-Lever
Scopeof Impact: Multi-state, integrated extensionandresearch: KS,MT, SD, MN, WI.andWY .
Key Theme - Agricultural Competitiveness. L eader ship and EconomicDevelopment

Throughaseriesof hands-onleadership devel opment classes, cattleproducersdevel oped business
plansfor economicdevel opment opportunities. Cattlementhen exploredimplementing theplansand
assessed community andeconomicfeasibility. Through continuedextens onfacilitation, guidanceand
informational ass stance, businesspl ans, financi ng packages, and equity drivesand management strategy
weredevel opedfor cooperativecattlefeedlots, alimitedliability partnershipthat ownscattlefor custom
feeding, acattlefinancing cooperative, alimitedliability company for owning 60 percentof alocal meat
processing plantwith solesourcedd ivery rights, and ameat d aughteringand marketing ‘ ¢’
corporation. Producersinvol vedintheprogramhaveemerged asdirectorsand managersof the
proposed plans.

Impact - Cattleproducersincentral North Dakotarealizedthat workingasagroupwouldprovide
moreeconomicdevel opment than could beaccomplishedindividualy. Througheducationa sessions
and continuedfacilitationandinstruction, producerswereabletodevel opsevera new vertically
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integrated cattlebusinessventures. Thecooperativecattlefeedl ot planhasconstructed a7000-head
cattlefeedlotlocatedinacow-calf regionwherefeed grainsaretraditionally low priced. Thelimited
liability partnershipthat ownscattlefor custom feeding hasreturned a23.5 percent returnonequity
duringaone-year periodfor 23 cattlemeninvolved. Other cattlefeedingallianceshavebeen
developedaslimitedliability partnerships(L L P) andlimited, limitedliability partnerships(LLLP).

A cattlefinancing cooperativewasdevel opedforlocal producersand now providesfinancingfor 95
percent of thecalf purchasepricewithlow interest notes. Thefinancecooperativehasgrown25
percent per year for cattlefinanced. Fifty - six cattleproducerswanted to devel opanoutl et for supplying
finished cattleat a10 percent added val uepremiumand then devel oped alimited|liability company asan
investment vehiclefor owningamajority of theprocessingcompany. Theseproducersthenrecruiteda
partner under acorporationfor construction of theharvestingand processing facility and devel opment
and marketing of aprocessed meat product linefor anational ethnicmarket andregional highquality
beef market.

Sour ceof feder al funding - Smith-Lever

Scopeof Impact: Multi-stateextension. Cooperativefeedlot ownersarefromND, MT, SDand WY ..
Financed cattlearemarketedto |A, SD, NE, and MN. Processed meat productshavemarketsinND,
MN, WI, SD, CA, IL,MI,NJ,NY, LA, CO, |A andinternationally.

Key Theme —AddingValuetoNew and Old Agricultural Products: DakotaHeritage Beef

Twosurveysand afocusgroup wereconductedfor DakotaHeritage Beef, agroup of southwestern
North Dakotaand northwestern South Dakotaranchers. Thepurposeof thefirst survey wasto
determineconsumer interest and potential for atest market inabranded beef product. Thesecond
survey wastogaugeconsumer sati sfaction of their purchase. Important findingsincluded: Survey 1,1 -
Consumersindicatedthat they wereinterestedinbuyinglocally produced beef (64.3 percent woul d pay
apremium), 2- Quality wasmoreimportant than priceasthedeterminingfactor inbuying beef (85.8
percent). Survey 2, 1- 77.4 percent of thesurvey respondentsfoundtheproduct throughin-store
promotions. 2- 91.1 percent wereinterestedinfuturepurchases. Producersareconsidering purchasing
sharesinamulti- statebeef processing cooperative.

I mpact — Consumer willingnessto pay for locally producedfood productsisanimportant eementin
determiningthefeasibility of value-added ventures. Impactsof thesurvey indicate

further analys siswarrantedindeterminingthefeas bility of facilitiesfor producing branded beef
product.

Sour ceof federal funds: Hatch

Scopeof Impact: StateSpecific



Key theme-AddingValuetoNewand Old Agricultural Products: Rural economic
development through value-added livestock production.

Southwest Feedersisamulti - faceted project being devel oped to enhanceval ue-added economic
devel opmentinsouthwestern North Dakota. North DakotaState University will operateinaproactive
manner, stimul atingva ue- added agricultural activitiesthroughacoordinated educationandresearch
effort. Thiswill differ frommany currentandtraditio nal methodol ogiesof supportingagricultureby
focusingmultipledisciplinesonasingleproblemand usingincreased economicactivity asadefinable
outcome. Enhanced economicactivity insouthwestern North Dakotawill occur throughthe
backgrounding of beef cal vesandfinishingof lambs. Theseareviewed asviablemechanismsfor
convertingexistingagricultural resources(e.g. livestock, feed, facilities, andlabor) intoadditiona
economicactivity.

Thereisanurgent needfor increased economicactivi ty insouthwesternNorth Dakota. Theefficient
utilizationof locally availableagricultural resourcestoadd val ueto beef calvesandlambsisaviable
mechanismfor addressingthisneed. The Southwest FeedersProjectisdesignedtoactively engagethe
agricultura community of southwesternNorthDakotainval ue-addedlivestock productionthrougha
coordinated andtargeted programincalf backgroundingandlambfinishing.

Adequatefinancial support hasbeen pledgedtoinitiatethisprojectin2002. Thei ncreased awareness
thedevel opment of thisproject hasgenerated hasincreased thenumber of producersinquiring about
vaue- added postweani ng management optionsfor beef calvesandlambs. Onthebeef side, thisis
strongly encouraginggiventhestrengthof current calf pricesat weaning. Anannual FeedersSchool (late
summer) and FeedersDay (latewinter) arebeing developedforinitiationin2002 - 2003. A feeding
facility will bedevel opedinthesummer of 2002withcalf backgroundingtobegininthefall followedby
lambfinishinginthespring.

L ocal banksand economic devel opment organi zationsfrom southwestern North Dakota, ND Barley
Council, ND CornUTtilization Commissionandvariousstateandfederd entitieshavepledgedfinancia
supportfor theinitiationof thiseffort.

Impact -Thereisinexcessof $20,000,000innew and potential economicactivity availabletothe
agricultural community of southwesternNorth Dakotaassoci ated with beef backgrounding. Statewide
thepotentia level of economicactivity exceeds$55,000,000. Lambfinishingwoul dincreasethe
statewidelevel of economicactivity by $2,100,000. Thecombination of resourcesavail ablefor value -
added economicdevelopment fromlivestock isnot restrictedtothisarea of North Dakota.
Northwestern South Dakota, southeastern M ontanaand northeasternWyoming havesimilar agricultura
characteristicsand expansionof thisprojectintothisregionwould seemappropriate. Therecent

devel opment of aV d ue- Added Ruminant Animal Consortia(V ARAC) involvingthesefour statesisan
exampleof thispossibility.
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Sour ceof feder al funds; Smith-Lever
Scopeof Impact: Multistateintegrated researchandextension, M T, SD, WY .
Key Theme: Animal Production Efficiency —Feed Utilization

Animal feed utilization studieshavefocused on cattle, sheepandhogs. Inadditionto productivity
realized by traditional, co- product, and new feed regimens, consi derabl eattentionhasbeendirected at
sources, intakeandfatesof metabolizableproteins

I mpact -- Researchersfoundthat reducing degradabl eproteinandincreas ng undegradableproteincan
decreasecost of production by morethan5 percent. They foundthat potato- processingwasteis50to
80 percent of thevalueof corninfinishing cattlediets, but can cut thecost of productiondependingon
thepriceof corn. Insimilar research, scientistsfoundthat bread byproductsare 110to 125 percent of
thefeed valueof cornand canreducethe cost of beef production. Theco-productvalueto beef cows
intheN.D. Central Crop Reportingdistrict aloneisapproximately $9million.

Researchersfoundthat bisonbullsgained best at 13.9 percent crudeproteinand wasthefirst study to
establishproteinrequirementsfor bisonbulls.

Inother work nutritionistsfound that beef cowsfed|ow - quality hay respondto protei n supplements
during gestationand|actation and theformof proteinislessimportant thanitspresenceinthediet.
Feedingweather-sprouted grainsadds 50 centsto a dollar totheval ueof abushel of grainand captures
severa milliondollarsinrevenuefor North Dakotafarmersandranchers.

Researchershavedevel opedanutritionregimenfor heifersthat canenhanceoverall anima and
mammary devel opmentandlife-longlactation potential by about 10 percent. For thedairy industry, a
10percentincreaseinmilk yield representsabout 70 millionmorepoundsof milk or anadditional $8.8
milliontothedairy economy of North Dakota. For thestate’ sbeef industry, the improved|actation
performanceisequivalenttoa20 poundincreasein calf weaningweights, representing about $13
millioninadditiona revenue.

Sour ceof feder al funding: Hatchand SmithLever

Scopeof Impact: Statewideresearchandextension

Key Theme: Animal Production Efficiency: SwineProduction

A major problemfacing swineproducersoperatingfarrowingunitsisthereduced sizeof most second

litters. Inaddition, producersontheNorthern Plainslook tolocally produced cropsfor cost effective
rations. Sow energy levelsindietsareimportant asaremethodsthat reduceenvironmental stress.
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I mpact —Researchersfoundthat Regumatein sow dietsincreased farrowing rateand number of piglets
by 1.5t0 2 inthesecond litter and reduced the number of nonproductivedaysby 10to 15. Sowsfeda
dietof 10 percent field peaweaned morepiglets. Researchersfoundthat peas, arelatively new cropin
North Dakota, could beincorporatedinto pigdietswithout compromising sow performance, milk
composition, returntoestrus, litter performanceandlitter survival rate. They alsofoundthat hoop
confinement for acommercial 1000 hogunitwould generatean estimated $6,000 moreinnet returnthan
conventiond confinement.

Key Theme: Aquaculture—Northern grown cropsasfeed ingredients

Concernsassoci ated withanimal - based feeds such ashigh pricesand the spread of diseasecreate
concernsfor theaguacultureindustry, whichhasreliedonanimal -based proteinsasakey feedingredient.

Impact —NDSU researchersfound that bothfield peaand soybean meal appear suitableasfeed
ingredientsfor carnivorousfishdiets. Theresearch couldopennew dietsfor northern-growncropsand
couldleadtoanexpanded aquacultureindustry ontheNorthern Plains.

Sour ceof feder al funding: Hatch

Scopeof impact: Statewideresearch

Key Theme: Grazing —Reclaiming nativegrasslands.

Reclaimingdiverseand seasonal ly balancenativegrasd andsisdifficult duetothecompetitivenessof

cool -season nativeandintroduced grassspeci es. Proper grazing management of rangeland should
improvesustainableforageproductionfromtheselands.

I mpact: Rangescientistsshowedthat early summer cattlegrazingimproved plant speciesdiversity and
theseasonal balanceon study grasslands. Inthestudy, warm-season grassspeciesincreased from6to
42 percent of cover following grazingwhileintroduced cool - season grass speciesdecreased from47to
6 percent of the speciescomposition of pastures.

Sour ceof feder al funds: Hatchand SmithLever

Scopeof impact: Multistateresearchand Extension,MT, SD.

Key Theme —Grazing: Managinghighly er odibleland.

Nearly threemillionacresof marginal tohighly erodiblelandinNorth Dakotahavebeenreseeded to
perennia grassinthepast 12 yearsthroughthe Conservation Reserve Program. Ascontractsexpire,
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producersmust consider how to managethoseacres. Optionsincludereturningtheacrestocrop
production, grazingor haying.

I mpact: Long-termresearchat NDSU hasshownthat seedingmarginal tohighly erodiblelandtograss
andgrazingit withbeef cattlecanreturnanaverageprofit toland and management of $262 per acre
versusabout $26 per acrefor thesameland producingasmall graincrop. If 50 percent of North
Dakota sCRPacresremainingrassfor grazingtheannual increasetotheNorth Dakotaeconomy would
total $57million.

Sour ceof feder al funds: Haich
Scopeof impact: Statewideresearch.
Key Theme - Rangeland/Pasture M anagement: Renewable Resour ces

Anintegrated extensi onand research programwasdevel opedtoimproverangel and management across
thestate. K ey componentsof theeffortincluded:

Extension--

* A 12-monthgrazingandforageplanningworkshop (two- and three-day): Threeintensivegrazingand
foragesessionswereheldinDickinson, near Amidon, and Ellendal e, North Dakotafor livestock
producers. Rancherslearnedtoimprovetheir rangel and management skillsand devel opyear -long
forageusedtrategies.

* One-day rangemanagement workshopswereconducted at 161 ocationsin North Dakota. Theseone-
day programsaredesignedtointroduceranchersandfarmersto rangemanagement principlesthat can
enhancegrazingmanagement and economicefficiency.

* Educatingyouthontheimportanceof therangeresource: A four-day rangeyouth campwas
conductedinwestern North Dakotafor youthinterestedintherangeresourceand rangejudging. Y outh
learnedtheimportanceof rangetolivestock producers, theenvironmental community, andwildlife
enthusiasts. They learned bas cfundamental rangemanagement practicesand how tojudgetheresource
for healthandvaluefor forageandwildlifehabitat.

* Conduct two-day needsassessment for natural resourcemanagement ontribal landsin North and
South Dakota: Theseassessmentswereconducted at Fort Bertholdand Sitting Bull, North Dakotaand
PineRidge, South Dakotaand concentrated onlocal ranchersandfarmers, professionalsintheregion,
and studentsat thecolleges.

* Conduct twothree-dayin-servicetraining sessionsfor Northand South Dakotaextension
agents/educatorsand Northand South DakotaNatural Resource Conservation Serviceconservationists.
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Educationa professionalsinNorthand South Dakotaweretaught using classroomandfieldactivities
under asustai nableagricultural programforwesternrangel and.

I mpact - Sixty-fiveranchersparticipatedinthe 12-month planningworkshop. Roughly 76 percent of
therancherswerebeginnersindevel oping new grazing strategieswhiletheremainingindividua swere
lookingtofurtherimprovetheir current grazingandforageprograms. Thesethreeworkshopsimpacted
almost 120,500 acresof nativerangeland, pastureland, and hayland. Over 73 percent of theparticipants
wereplanningtoadd new rangeimprovement practicesand over 86 percent plannedtoimplement some
of thetraining strategi eslearnedintheworkshops.

One-day rangeandforagemanagement workshopswereconducted for 656 participantsinNorth
Dakotaand bordering countiesof South Dakotaand M ontana. Theseprogramsweredesignedto
introduceranchers, farmers, andland managersto proper resourcemanagement tool sand management
strategiestoimproveefficienciesof theland base. Theseproducerswerethenintroducedtothemore
intensivetwo or threeday workshopsthat woul d concentrateontheir land base.

Morethan 40 youth ages 13- 18 partici patedinthefour-day range camp and morethan 140 partici pated
inthe StateRange Judging Contest. Webelieveany involvement of youthintheimportanceof therange
resourceand fundamental needsfor managingtheselandswill createamorewel| -rounded adult.

Hfty-onepeopl eparticipatedinthe needsassessment sessionsassociated withtribal landson Fort
Bertholdand Standing Rock reservationsin North Dakotaand PineRidge Reservationin South Dakota.
Twenty-oneprofessional swhowork onthereservation, 10ranchers/farmers, and 20 studentsand
Eldersparticipatedintheseneedsassessment. Theseassessment programsweredevel opedtohelp
guideusindeve oping educational programs, demonstration projects, and research projectsontribal
landsinNorthand South Dakota. Resultsof theseassessmentswill beavailableinMarch2002.

County agents/educatorsand Natural Resource Conservation Servicestaff participatedintwothree-day
sustainableagricultura programs. Theseprogramseducated theseprofess ona sonrangemanagement,
livestock nutritional needs, rangehabitat assessment, and mentor devel opment. Thisprogramisa2-year
projectthat will finishin2002.

Research -

*NDSU Extension Servicein cooperationwiththeAnimal and Range SciencesDepartment and
Hettinger Research Extensi on Center haveconducted threenutritional studiesinwesternand south
central NorthDakota. Thisresearchhasrecognized nutritional compositionand mineral statusof 36
differentgrassvarieties(20cool - season and 16 warm- season grasses).



Impact - Theseresultswill allowforagegrowers, livestock producers, andwildlifemanagerstosel ected
oneor moregrassesthat fit their needsand goal s, which shoul d provideamoreeconomical ly efficient
operation. They canselect agrassthat fitsaspecific programand problemarea. Example: if livestock
producersneedtoadd springandfall pasturesand asummer hayingfield, they can select agrassthat fits
each specificneedwhileproviding nutrientsandforageat optimal level s(meadow brome* Regar’ for
spring, switchgrass' Forestburg’ for summer hay ground, Russianwildrye’ Mankota forfall usewhile
complementingthenativepasturefor summer grazing). Minerd statuswasa sodeterminedfor native
prairiewithoverwhel mingresultsshowingcopper deficienciesduring theentiregrowing season, zinc
deficienciesinmany yearsafter midJuly, phosphorusdeficienciesby early July onall rangel andsexcept
lowlandsassociated with adjacent upl ands, and potassi um deficienciesafter mid September. Wea so
know cal ciumandironareadequateduring theentiregrowing season, and potass umhighuntil mid
September.

* Effectsof shegpgrazingusingamulti - speciesand single- speciesgrazing approachonleafy spurge
infestedrangel and: NDSU Extension Service, incooperationwiththe Animal and Range Sciences
Department and Hettinger Research Extension Center haveconducted grazingtrialsonleafy spurge
infested rangel and throughout North Dakota.

Impact - Sheepeffectively controlledleafy spurgeafter oneyear us ngasinglespeciesgrazing approach
andafter threeyearsusingamulti - speciesgrazing approach. Leafy spurgestemdensitieswerereduced
by 96 percent and 92 percent on singl e- speci esand multi - Speci esgrazing treatments, respectively, after
sixyears. Seasonlonggrazing usingamulti - speciesapproach provided aquicker, moreefficient grazing
of leafy spurgethanrotational grazing; however, both reduced|eafy spurgestemdensitiesby 94 percent
and 82 percent, respectively, after six years. Theresearch providesnew optionsfor NorthDakota
livestock producerswhowant tocontrol thisinvasiveweed. Chemical control onlargepatchesof the
weed areseldom cost effective. Theresearch showsthat sheep can providesomefinancial returnwhile
providing control.

* Effectsof dormant seasongrazing on nativerangel andinwesternNorth and South Dakota: NDSU
Extension Service, incooperationwiththeAnimal and Range SciencesDepartment and Hettinger
Research Extension Center haveconducted grazingtrials onwesternrangel andsin Northand South
Dakota.

I mpacts - Dormant seasongrazing (mid November throughmid January) at moderateandfull usedid
not effect herbageproductionthefollowing comparedto standard full usesummer grazing (Junel
through November 1). Doubleuseof twoweeksgrazinginmid Junefollowed by dormant season
grazingfrommidNovember through mid January enhancesubsequent yearsherbageproduction by 26
percent. Theseresultsarefromyears1and 2 of aprojected 10-year study. Initial resultswouldindicate
ranchersandland managerscould grazetheir winter pasturesfor twoweeksin Juneat 50 percent use of
standing herbageandfully graze (50 percent) thedormant seasonforageand enhance subsequent years
growth.

24



Sour ceof federal funds: Smith-Lever andHatch

Scopeof Impact: Mut-statelntegrated Researchand Extension, S.D.MT.WY

Program1
Allocated Resources
($x$1,000) FYOl1
1862Extenson($)  Smith-Lever 952
State 1,360
FTE 34
1862 Research ($) Hatch 1,428
State 2,100
FTE 42
Program?2
Allocated Resources
($x $1,000) FYOl1
1862Extenson($)  Smith-Lever 378
State 540
FTE 135
1862Research($)  Hatch 245
State 360
FTE 7.2



Goal 2: A Safeand Secure Food and Fiber System

Overview: North Dakota and the United States have seen an increased awareness of food safety
issues. Food prepared in institutional or restaurant settings has the potential for large-scale
outbreaks of foodborne illness.

At the same time, North Dakota agricultural producers play a key role in supplying food for the
nation and world. Efforts to safeguard that food supply by protecting crops is an important
function of NDSU research and extension.

Producersin north central North Dakota stored sunflower seed infected with the disease
Sclerotinia following best harvest practices established by NDSU and were able to clean the seed
and many producers were able to market clean loads that sold for contracted price of 13 cents
per pound versus 5 cents per pound for bird seed or confection markets. Producers were trained
on the biology and management of Sclerotinia for sunflower and other susceptible crops.

Based on NDSU research and recommendations, producers used fungicides as a management
strategy on 800,000 acres of wheat and realized an average return of $35/acre, resultinginan
additional $28 million revenue to producers who used this strategy. Producers were provided
training on proper use of the fungicide and how this strategy should be integrated with other
management strategies for optimum control of Fusarium Head Blight.

NDSU specialists helped develop and implement biological control methods for leafy spurge, a
plant that infests large areas of rangeland and reduces its grazing value. This effort is expected
to be valued at $58 million per year by 2025 by restoring thousands of acres of rangeland to
productivity and by reduced herbicide costs. Once established, biological control of |eafy spurge
and other pestswill provide self-sustaining control without further input cost to the grower.

Growersin the tri-state area of North Dakota, Minnesota and South Dakota and in Manitoba
profit from resistance to pestsin the major crops developed by crop breeders at NDSU.
Resistance to Fusarium Head Blight alone isworth millionsto cereal growers.

In the past six years, more than 1,500 food service managers and employees from restaurants,
nursing homes, hospitals, daycare centers and schoolsin over 100 different North Dakota cities
have attended NDSU Extension Service food safety workshops. The workshops focus on the
Hazard Analysis and Critical Control Point (HACCP) approach to food safety that was devel oped
by NASA to ensure safe food for its astronauts. In follow-up surveys, 65.9 percent reported they
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washed their hands more often when preparing food, 65 percent had shared the workshop
materials with other people, 57 percent reported using food thermometers more often, and 43.5
percent had changed their cooling practicesto useice baths or smaller containers.

The Family Nutrition Program focuses on increasing the ability of individuals and families
receiving food stamps to make wise use of their food dollars. Saff received intensive training on
the USDA “ Thermy” campaign. Participants in the food safety classes received food
thermometersto insure proper cooking temperature of their food. Follow-up evaluations show
about 98 percent improved food safety practices.

NDSU developed four new courses in food safety and a minor program of study in food safety
was devel oped and implemented. In addition, the Great Plains Institute of Food Safety was
established. More recently, the institute’ s educational offerings were expanded to include a
major, M.S, and Ph.D. degreesin food safety and a graduate certificate in food protection,
making NDSU’ s food safety educational efforts among the most comprehensive in the country.
Thus far, every student completing the food safety minor who wanted a job in food safety has
obtained one.

In preliminary NDSU research, the addition of potato peel extract extended the shelf-life and
color of beef by up to four days, a significant improvement for meat retailers. If successful, the
product may provide additional income to potato producers and processors in North Dakota.

NDSU research on checking (crack formation) in dried spaghetti indicated that gluten strength
and drying temperature affected the occurrence of checking. Strong gluten or an ultra-high
drying cycle can reduce checking, the research showed. NDSU research on differencesin gluten
strength among varietieswill also help breeders devel op wheat varieties with specialized
processing characteristics. Theresulting varietieswill help producersincrease the value of their
crops and enter specialty markets. Crop quality evaluations help industry groups market durum
to domestic and foreign buyers.

NDSU researchers found that white vinegar was the most effective among household sanitizers at
reducing E. coli levels and other bacteria. Sensory evaluations showed that |ettuce treated with
diluted sanitizers were acceptable to consumers. The study may lead to easy-to-use home
treatments for lettuce and other produce that may significantly reduce the threat from food-borne
pathogens.



Key Theme - Food Security: Scler otinia Disease Development in Sunflower

Sclerotiniaisamajor diseaseof broadleaf cropsinnortheastern North Dakota. Duetotheincreased
acreageof susceptiblebroadleaf crops, thisparti cul ar diseaseisbecoming agreater problemover larger
areas. For example, inthefall of 1999 wet weather resultedin statewideproblemswith Sclerotiniahead
rot diseaseof sunflower causinglossesreaching 60to 70 percentinsomeareas. TheNational Sunflower
Association estimated | ossesin 1999 a oneat $1 million. Especially hard hitwereconfectionary
sunflower producerswho produceseedsfor human consumptionand birdfeed. Sclerotiniatol erance
levelsarevery low for confection seed producersandif sclerotiabodiesor damagetothe seedsexceeds
3percentthefieldisre ected for humanconsumption. Producersin 1999 and 2000 werefaced with the
problemof what todowith highly contaminated confection sunflower seeds. Extensionspecialists
workedwithagroupof farmersinnorth central North Dakotato determineif significant reductionsin
scleratiacontact coul d beobtai ned through harvest machi neadjustmentsor incleaningof thegrain

sampl eafter harvest. Fieldstudiesinthefal | determinedthat sometechniquesmight reduceharvested
sclerotiabody content, but amorethorough cleaning with speci alized equipment woul d benecessary to
reducesclerotiacontent, andto somedegreedark seed content, in confection seeds. Information
gatheredinthestudy wasultimately compil edinto anextens on publicationthat waswidely usedinthefall
of 2000 asthisproblemreoccurred. Additional informationonthebiol ogy and management of
Sclerotiniainsunflower and other susceptiblecropswasmadeavailablein 2001 viatrai ning sessionsand
viacontributionstoaCD-ROM providedto county and areaagentsfor grower training.

I mpact - Producersinthenorth central regionwho stored sunflower seedfoll owing best harvest
practiceswereabl eto clean the seed and many producerswereableto market clean|oadsthat soldfor
contracted priceof 13 centsper pound versus5 centsper pound for bird seed or confection market.
Producersweretrai ned onthebi ol ogy and management of Sclerotiniafor sunflower and other
susceptiblecrops.

Sour ceof federal funds; Smith-Lever

Scopeof Impact: StatewideExtenson. Sunfloweristhefifth-largest seeded cropin North Dakotaand
thevalueof itsproductionisgreater than $20 million. Theimpact of thisproject affected producers
throughout thenorthand east central partsof North Dakotaasthat iswherethebulk of theconfection
sunflower seedisraised. TheCD-ROM training provided by extensionagentsreached oilseed
sunflower producersstatewide.

Key Theme -Food Security: Fusarium head blightin Wheat



Fusarium head blight (FHB or scab) isamaj or disease of springwheat and durumwheatsinNorth
Dakota. Anunprecedented epidemic of thisdiseaseoccurredin easternNorth Dakotain 1993, and
severeoutbreakshaveoccurred eachyear since 1993 throughout portionsof thestate, resultinginmore
thana$3billionl osstoNorth Dakota seconomy over thistime. Asaresult of theseepidemics,
producersineasternNorth Dakotahavesought alternativebroadleaf crops, resultinginfewer spring
wheat acres. M uch of thedurumwheat production hasmovedwestinthestate, anareatraditional ly drier
and lesssusceptibleto FHB thantheeast. However, in 2000 and 2001, severe outbreaksof FHB
occurredinnorth central, northwest and northeast North Dakotaasaresult of |ong periodsof wet
weather coincidingwiththeflowering period of thecrops, conditionsfavorablefor thedisease. Yield
lossesintheregionrangedfrom 10to 90 percent and wereespecially severein susceptibledurumfields.
Fungicidetrial sestablishedintheaffected regionsindicated that proper timing of anappropriatefungicide
resultedinyieldincreasesof 10- 12 bushel s/acreand correspondingincreasesintest wel ght and market
grade. Economicreturnsfromuseof thefungicideswerebetween $33-$44/acre, becauseof increased
yieldsandassociatedimproved quality factors. Extensionspeciaistsprovidedthisinformationon
fungicideresultstogrowersvianumerouscounty andregiona meetings, demonstrations, andnews
releases. Theextensi on plant pathol ogi st appliedfor aSection 18 emergency exemptionfor aspecific
fungicidewiththebest efficacy against thedisease, andit wasgranted by EPA. Thefungicidewas
appliedtoapproximately 800,000 acresof wheat and anaveragenet return of $35/acrewasrealized,
after cost of fungicides, indirect and direct costsweresubtracted fromthegrossreturn/acre.

I mpact - Producersutilized fungicidesasamanagement strategy on 800,000 acresof wheat andrealized
anaveragereturnof $35/acre, resultinginanadditional $28 millionrevenueto produ cerswhousedthis
strategy. Producerswereprovidedtrainingon proper useof thefungicideand how thisstrategy should
beintegrated with other management strategiesfor optimumcontrol of FHB.

Sour ceof federal funds: Smith-Lever

Scopeof Impact: StatewideExtension. Wheatisthelargest acreagecropinNorth Dakotaandthe
valueof productionrangesfrom$500millionto$1 billioneachyear. Theimpact of thisproject affected
producersthroughout theregionsof thestatewhere Fusariumhead blig ht occurred, and allowed
producersaviableand economicoptionfor hel pingcontrol thispotential ly devastating disease - getting
yieldandquality for their cropthat coul d not beachieved without theuseof thefungicide.

Key Theme - Food Security: Biological Control

Natural enemiesarean essential component of asustai nablefarm ecosystems. A major researchand
extens oneffortinvol vingthedepartmentsof entomol ogy, plant science, and animal andrangesciencesis
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underway tomanageleafy spurge, akey weed pest of rangel ands, that causes| ossesvalued at $23.2
million per yearinNorth Dakota. | nsect predatorsof spurgearebeing eval uated forimpact and
adaptability tolocal environmentsand arebeing redistributed to speedtheir establishmentand
effectiveness. I nteraction of i nsect natural enemiesof spurgewith possi blespurgebiotypesisbeing
studied. Grazing animal ssuch assheep and goatsarebe ngincorporatedinamanagement programwith
insect natural enemiesandlimited pesticideuseto sustainleafy spurgepopul ationsat sub-economic
levels. Biocontrol programsusing predators, parasites, and pathogensof insect pestssuch asbanded
sunflower moth, sunflower midge, sugar beet root maggot, and Col orado potato beetleareunderway.
lerotinia,amajor limiting diseaseof most broad | eaf cropsinthearea, istargeted for control by
several parasiticfungi. Basi cresearchonthebiocontrol of soilbornedi seasesisbeing conductedtofind
new waysof combating seriousroot di seasesof cropssuch as Rhizotoniaand Fusariumroot diseases
causesubstantial lossesand aredifficulttocontrol . Transformationwith carboxinresi stancewas
accomplishedfor BNR. Twoof thetransformantsshowed biocontrol activity.

Impact - Biological control of |eafy spurgeisexpected to bevalued at $58 million per year by 2025 by
restoringthousandsof acresof rangel andto productivity and by reducing herbicidecosts. Once
established, biological control of leafy spurgeand other pestswill provi desel f-sustainingcontrol without
further input costtothegrower.

Sour ceof federal funds: Smith-Lever andHatch

Scopeof Impact: Muiti-statel ntegrated Research and Extension. GrowersinND andthesurrounding
statesbenefitfromthel eafy spurgebiological control program. L eafy spurgefleabeetl esareredistributed
inND, MN, WY, SD,NB and MT.

Key Theme -Food Security - Genetic Resistance to Pests

Theidentificationof pest resi stancegenes, their characterization, and geneticnaturearemgjor goal sfor
research programsof insect and di sease pestsof anumber of crops. Sourcesof resistancetothe
sunflower midgearebeing sought inexisting sunflower germplasmandvarieties. Improved methodsto
screenfor resistanceandto characterizethefunctional natureof sunflower midgeresistancearebeing
made. Fusariumhead blight (FHB) caused di sastrousl ossesinsmall grainsintheDakotasand Minnesota
between 1993 and 2000. Plant pathol ogi stsand breedersdevel oped testing programsfor FHB and
tested thousandsof linesinthefield and greenhouseprograms. TheNDSU rel easedvariety Alsen
combinesFHB resi stancewith other traitstoreducel ossesfromthedisease. Thisshouldsignificantly
reducelossesdueto FHB. Thepotato breeding program hasamajor objectiveof developing cultivars
withlateblight resistance. Several selectionshavebeenidentifiedwithgoodresi stancetothenew
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genotypespresentintheUS. Oneobjectiveof dry bean pathol ogy istoidentify new sourcesof
resistancetorust and whitemol dfor thebean breeding program andincorporatethi sresistanceinto new
varieties. I ncorporating di seaseres stancegenesi nto soybean cultivarshasmaj or impact onimproving
soybean productionandprofitability for growers. Extensiveresearchinthisareaisnow producing
soybeancultivarswithdiseaseresi stance.

I mpact - Geneticcropresistanceto pestsprovidesgrowerswithasimplepest management tacticthat
worksunder conditionsunfavorableto natural enemiesand pesticides. Genetic cropresistancee iminates
or reducestheneedfor other pest management inputsand reducesgrower expense. Genetic crop

resi stancesavesgrowersmanagement timebecauseof reduced need for monitoring of pest popul ations.
Theeconomicimpact of the FHB resi stant wheatsshouldresultinmillionsof dollarssaved over growing
FHB susceptiblecultivars. Thiswill alsosavehugeamountsinreducedfungicidesprays. Lateblight
resistanceincommercial potato production could savemillionsinreduced spray appl icationsand
improvedyields. Res stancetorust andwhitemoldindry beanswoul d beelimination of two of themajor
problemsinthedry beanindustry. Incorporating di seaseresi stancein soybean cultivarshashad amajor
impact onimproving soybean productionespecially intheareaof root rot.

Sour ceof federal funds: Smith-Lever andHatch

Scopeof Impact: Multi-statel ntegrated Researchand Extension. Growersinthetri-state areaof MN,
ND, and SD andinManitobaprofit fromresistanceto pestsin themajor crops. Resistanceto FHB
aloneisworthmillionstocerea growers. |naddition breedersand pathol ogi stshaveaddedresistanceto
important pestsintheminor crops. Resistancetolateblight would prevent, or reducel ossesinstorage
asin 1999 wherean estimated 99 milliondollarsof harvested potatoesrotted.

Key Theme-HACCP

I ncreasesindaycare, hospital and nursinghomepopul ationsaswell asagrowthinrestaurant and deli
bus nessesmeansagrowing portion of thepopulationisat risk from outbreaksof foodborneillness. In
addition, quantity food preparation presentsuni quechallengesfor safefood handlingand preparation. In
thisenvironment, government regul ati onisdemandi ng moreattentiontothedevel opment of food saf ety
practices. Asaresult thereishighdemandfor training and educational materiasinfoodsafety. The
Nationa Restaurant A ssoci ati onestimatesthat asingleoutbreak of foodborneillnesswill cost a
restaurant at | east $75,000.

Inthepast six years, morethan 1,500 food servicemanagersand empl oyeesfromrestaurants, nursing
homes, hospital s, daycarecentersand school sinover 100different North Dakotaciti eshaveattended
NDSU Extens on Servicefood saf ety workshopshel d throughthestate. Thefour- to six-hour
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workshopsfocusontheHazard Analysisand Critical Control Point (HA CCP) approachtofood saf ety
that wasdevel oped by NA SA to ensuresafefoodfor itsastronauts.

Impact - On the follow-up surveys, 99 percent rated food saf ety assomething“ very important” to
them. About 74 percent reportedtelling other peopl eabout what they had learned, 65.9 percent
reported they washedtheir handsmoreoftenwhen preparingfood, 65 percent had sharedtheworkshop
material swithother people, 57 percent reported using food thermometersmoreoften, and 43.5 percent
had changedtheir cooling practicestouseicebathsor smaller containers.

Key Theme — Food Safety

Despitewidely publicizedfoodborneillnessoutbreaksassoci ated with undercookingfoods, particul arly
ground beef, only 6 percent of consumers* sometimes” or “always’ measurethetemperatureof burgers
withafoodthermometer (USDA -FSIS). Researchhasshownthat color of meat doesnot ensurethat it
hasreached asafeinternal temperature. Thepurposesof the® Thermy Project” weretodevel op
culturally appropriatel essons, eval uationtool s, postersand handoutsbased onthenational “ Thermy”
campaigntopromoteuseof food andrefrigerator thermometers; to pil ot test thematerialsona
reservation; andtoincreasethemonitoring of final cooking temperaturesandfood storagetemperatures
amongNativeAmericanfamilies. Educationa sessionswerec onducted andthermometerswere
distributed at commodity food distribution sites, senior centers, Head Start centersandin\Women,
Infantsand Children (WIC) offices. Follow-up classeswereconducted at | east onemonth after the
initid trainingandrefrigerator thermometersweredistributed. Thematerialswerea sousedinstatewide
programmingtargetinglimitedincomeaudiencesthroughthe EFNEP/FNPprograms.

I mpact

Inthepilot project conducted onareservation, about 96 percent of participantsreported preparing
meal sat homefor themselvesor othersat | east onetime per week, and 96 percent planned to usethe
foodthermometer they received. About 82 percent of thepartici pantsidentified eatingundercooked
ground beef as“not safeat al” onthepre-survey, and 96 percent, onthe post-survey. About 62
percent reported using thefood thermometersat | east onetimeinthepreviousmonth, and 93 percent
plannedto usetherefrigerator thermometer they received.

I nthestatewideprogramming targetinglimitedincomeaudiences, 90 percent of therespondentstoa
fallow-up survey indicated that using food thermometerscan hel p prevent foodborneill nesses, and 72
percent of theparti ci pantsreported using thefood thermometer at | east onetimeinthepreviousmonth.



About 80percent reportedfeding” moreconfident” they wereserving safefoodstotheir familieswhen
they used afoodthermometer.

General food safety programmingwasconducted by theFamily Nutrition Program, whichtargetslimited
incomeaudienceswithfood saf ety informationaswell asinformationonimprovingnutritional practices,
food security and stretchingthefooddollar. Follow -upsurveysfor theclasses, displaysand other
methodsused by thenutritioneducation ass stants/agentshaveshown positivechangesinfood handling
behavior. Infollow-upsurveys, 95.1 percentindicated they |essoften| et food set out morethan 2 hours,
98.4 percent indi cated they washed their handsmoreoften bef oretouching food, 98.5 percentindicated
they keep raw meat separatefrom other foodsmoreoften, and 98.9 percent indi cated they cook meat
and eggsthoroughly moreoften.

Sour ceof federal funds. FNS, USDA, Food Stamp Program

Scopeof | mpact: StatewideExtension

Key Theme - Food Security: Preventative Pest M anagement

Emerging pestscan causesevereeconomiclossesfor growersif their potential impact isnot anticipated
andif controlsarenot available. New cropvarieties, tillageand other farming methods, changing weather
patterns, andfederal programsinfluenceproduction practices. Inturn, thesechangesaffect thepest
insect and pathogen popul ationsthat arepart of our agricultural ecosystemandcanresultinemerging
pest problems. Although Lygusbugshavea waysbeen part of our agricultural |andscape, historically
their popul ationshavebeenlow anditisonly inthelast twoyearsthat they havebecomeeconomically
important. Changesin cropping practi cesarethought to havemadetheenvironment morefavorabl efor
Lygusbug populationstoincreasetothepoint wherethey areimpacting sugar beet and sunflower, and
possibly canola. Studiesareunderway tounderstand Lyguspopulationdynamics, measureitsimpact per
insect,anddetermineif Lyguswill bealong-term problem. Thesoybeanaphid, Aphisglycines, was
foundineasternNorth Dakotaduring August and September of 2001. Extensionandresearch programs
arebeingorgani zed todocument the soybean aphi d’ sestablishment, lifehi story, management, and
potential for host plant resistance. Projectsarestateandregional inscope. Over 700wheat fieldsand
150barley fieldsaresurveyedfor leaf and head diseasesandinsect problems. Every county was
surveyed. Survey reportsweresummarized and providedinformationfor the Crop and Pest Reports,
whicharewidely distributed and di scussed at several meetings. A new raceof | eaf rust wasidentifiedon
commonly grownspringwheat varietiesinthemid 1990s. Thisraceincreased and caused severel osses
duringthelate 1990s. Producersabandoned themost susceptiblevarieties. Unfortunately, the
abandoned varietieshad someof thebest|evel sof FHB resistance. A new variety with FHB and | eaf
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rustresistancewasrel easedin 2000. Thiswasthelast potato growing areawheretheformof lateblight,
A2, wasnot found, soanextensivefieldand storagesurvey wasestablished. A new mating A2was
foundinthediseasestoragesurvey. L ateblight of potato hasbeen epidemicinNorth Dakotaevery year
since 1992, partly because of theappearanceof thenew A2 matingtypes(US8), whicharemore
aggressiveandres stant tothefungi cidemeta axyl that previoudy controlled thedi sease. Potentia new or
invaavepestsspeci esincludethecabbage pod weevil, cereal | eaf beetle, star thistle, salt cedar,
knapweed, toad flax, and purpl el cosestrife. Thesearebeing monitoredfor establishment andimpact.

Impact - Unexpected pest problemsarisingfromemerging or new pestscanresultinsevereeconomic
impact for growers. Preventative pest management assessespotential problemsand devisespest
management sol utionsbeforethe pestsbecomeeconomically important. Pest al ertsand management

sol utionsareprovided sothat growerscan makeeducated decisionsregardingtheir options. The
economicimpact of wheat | eaf rust on scabtol erant cultivarswasestimated at over $20million. The
release of thenew rust and FHB resistant cultivar shouldaleviatemuchof thisloss. Anannual survey
reportsnew diseasesor insectsandtheseverity of thesepests. Thisinformationiswidely usedfor
management and spray decisions. Theeconomicimpact of thenew A2 matingtypeinlate blight hasbeen
acompletechangeinmanagement practicesby thepotatoindustry. A cooperativesunflower surveyin
2001 for thestatesof North Dakotaand South Dakotahave hel ped to determinetheincidenceof pest
problemsfor thesunflower industry. The survey hasprovidedvaluableinsightintothe Lygusissuefacing
theconfectionary sunflower industry. Continued surveyswill helpassessthesuccessof Lygus
management recommendations. NDSU hasledthedevel opment of these new management practi ces.

Sour ceof federal funds: Smith-LeverandHatch

Scopeof Impact -Multi-statel ntegrated Research and Extension. GrowersinND profitfromthe
diseaseandinsect survey and corresponding management recommendations. Informationisalso
beneficial toareassurroundingND i.e., RedRiver Valey. The2001 sunflower survey hasidentifiedkey
pestissuesfor growersinboth Dakotas. Growersespecially inND but al sothetri - stateregionwill
benefit fromtherel easeof thenew wheat | eaf rust and FHB resi stant wheats. Growersinthepotato
growingareasof thetri-stateareaprofit fromthedevel opment of thenew management practicesfor the
new A2 matingtypein potato.

Key Theme -Human Nutrition: Family Nutrition Program

Building ahealthy diet throughnutrition isthebackboneof good health. Thenutritioneducation
ass stants/agents(NEA) motivateclientsto adopt eating and lifestylebehaviorsthat arecons stent with
theDietary Guidelinesfor AmericaandtheFood G uidePyramid. ThroughtheFamily Nutrition Program,
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staff providesnutrition education by demonstratingwaystoincorporateavariety of new foods, and
changesomeof their food preparation methods.

Impact - Thevariety of delivery methodsusedineach county reflectsprogrammingthat relates
specifically totheareaof dietary quality. Thisappliestothenutritional valueof thefoodacquired, how
theoveral diet of thereci pient comparesto standardi zed model ssuch asthefood guidepyrami d and
dietary guidelines. Eval uationsshow:

. 76 percent moved cl oser totherecommended number of servingsof theFood GuidePyramid.
. 40 percent moved closer torecommended | evel sof physical activity.
. 49 percent moved closer tothe Dietary Guidelinesrecommendations.

. 76 percentimproveddietary quality.

Key Theme -Human Nutrition: Food Safety

TheFamily Nutrition Programfocusesonincreas ngtheability of individua sandfamiliesrece vingfood
stampstomakewiseuseof their food dollars. Thisisaccomplished by providing

classestolow-incomeresourceaudiencesonnutritionand meal planning; food purchasing, preparation,
and safety; andfood resourcemanagement.

Impact - Staff recelvedintensivetrainingontheUSDA “ Thermy” campaign. Participantsinthefood
saf ety classesreceived foodthermometerstoinsureproper cookingtemperatureof their food. Follow-
upevaluationsshow:

. 95 percentindicatedthey lessoften | et food set out morethan two hours

. 98 percentindicated they washed their handsmoreoften beforetouchingfood.

. 98 percentindicated they keepraw meat separatefrom other foodsmoreoften.
. 98 percent cook meatsand eggsthoroughly moreoften.

. 98 percentimprovedfood safety practices.

Sour ceof federal funds: Smith-Lever

Scopeof Impact: Multi-stateExtension. TheFNPisanational program.

Key Theme - Human Nutrition: Food Resour ceM anagement
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Oneof theoverall goalsintheareaof food resourcemanagement for thepast year wasto hel pclients
developmenuplanningskil Isand practicetheir spending planfor onemonth. Staff weretrainedinanew
curriculumdevel opedby theUniversity of Wisconsinentitled Money for Food.

Classesareoftenheldat avariety of cooperating agenciessuchasCounty Social Services, tribal
organizations, senior citizensites, WIC, or Head Start.

Impact - North Dakotares dentsattended food resourcemanagement programming. Participants
definedavariety of meansto hel pthemeffectively managetheir limited resources. Surveysshow:

. 94 percent useaspending plan moreoftenthan beforetheir participationin FNP.

. 93 percent useamenu planning process.

. 50 percent shopfromalist moreoftensinceparticipatingin FNP.

. 91 percent usecompari son- shoppingtechniquessuchasreadinglabel s, unit pricing, andreading

nutritionfactlabels.

Sour ceof federal funds: USDA Food Stamp Nutrition Education.

Scopeof impact: StateSpecific

Key Theme - Human Nutrition: Food Security

Thegoal of food security isto hel pfood stamp reci pientshavean adequatesupply of food throughout the
month. Food security issueswereincorporatedintoavariety of educational topicspresentedby nutrition
educationagents/ass stants(NEAS) at their nutritioneducation classes. Emphasi zed themesincluded
increasing knowledgeand/or useof food assi stanceprogramsprovidedintheir community. Classeswere
offeredat avariety of |ocationsincluding thetribal commodity warehouses, food pantries, Headstart, county
socid sarvices, ortrangtiond livingfacilities.

I mpact - Uponcompletionof FNPprogramming classes, clientsreported:

. 76 percent decreased thefrequency of seeking emergency food assistance (food pantry, soup
kitchen, etc.).
. 33 percentincreasedtheuseof availablenon-emergency food ass stanceprogramssuchasWIC,

food stamps, school breakfast and school lunch programs.
. 55 percent of respondentsindi cated they had enoughto eat throughout themonth.
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Sour ceof federal funds: USDA Food Stamp Nuitrition Education.

Scopeof Impact: StateSpecific

Key Theme - Food Safety: | mproved Food Safety Under graduateand GraduateEducation

NDSU aongwiththeUSDA HEPdevel oped auniqueeducational experiencefor undergraduates. Four new
coursesinfood safety andaminor programof study in food saf ety weredevel oped andimplemented. In
addition, theGreat Plainsinstituteof Food Safety wasestablished. M orerecently, theingtitute’ seducationd
offeringswereexpandedtoincludeamajor,aM.S. and Ph.D. degreesinfood saf ety and agraduate
certificateinfood protection, makingNDSU’ sfood saf ety educational effortsamongthemost
comprehensiveinthecountry.

Impact - Thusfar, every student compl eting thefood saf ety minor whowanted ajobinfood saf ety has
obtainedone. Detailsof theprogram havebeen disseminatedto educatorsnationwide, and cooperative
effortswithseveral mg or institutionsareunderway toexpandtheimpact of NDSU’ sprogram, includingits
undergraduateand graduateofferings, beyondregional bordersus ngdistanceeducational modalities. In
addition, wehaveoffered our experiencesto othersasamodel of aneducational initiativedesignedto
respondtoour stakeholders needsinminimal time. Also, our experiencesdemonstratetheincorporation of
experientiad learningintoamultidisciplinary curriculuminorder todevel optheproblem - solvingabilitiesof our
students. Finally, thisprogramisbei ng used to demonstratethedevel opment andimplementationof a
complex, multidisciplinary curriculumby ateamof f aculty fromwidely different backgrounds. New
interdepartmental academicprogramsinfood safety havebeendevel opedforinitial offeringbeginningJune
12,2002. Nearly 100former NDSU studentsexpressedinterest inthepursuingaPhD inthearea, andwe
anticipatethat severa studentswill enroll inthisprogram duringthesummer. External companiesand
agencieshaveexpressed substantial interestindirect participationor recel pt through distanceformats.

Sour ceof federal funds: USDA ChallengeGrant andinstitutional funds

Scopeof Impact: Regional andnational impact. Current distanceeducational effortswith South Dakota
StateUniversity, Michigan StateUniversity, and University of Minnesotashoul d greetly extendthereach of
theprogram.



Key Theme —Food Quality — Bison meat

NDSU researcherseval uated thevitamin content of theribeyemusclefromgrainand grassfinishedbison.
They alsocomparedtheshelf-lifeof bisontothat of beef and pork. Inaddition, striploinsfrom grass-finished
bi sonandgrain-finished bisonwerefedtoatastepanel toeval uateflavor, tenderness, juicinessand overall
acceptability. Thepanelistsconsistently preferredthegrain-fini shedroastsover thegrass-finishedmest.

Impact —Thework will hel pset standardsfor feeding, processingand|abelingbisonmeat andhel prefine
marketing strategiesfor thedevel oping bisonindustry. North Dakotaishometothelargest bisonprocessing
facility intheworldaswell asasignificant portionof theNort h Americanbisonherd.

Sour ceof feder al funds; Hatch

Scopeof impact: Multistateresearch

Key Theme: Food Quality —Antioxidantsfrom potatopeels

Researchersfoundthat freeze- dried water- sol ubleextract from potato peel containsphenolic compounds
that performasantioxidantsinsunflower oil. Theextract decreasesoxidativedeteriorationandincreasesthe
shelf lifeof foodssuch aspastries, sugar cookiesand salad dressing. Vitamin E, another antioxidant, prevents
color deteriorationthat occursinsomemegt over time; however, itisprohibitively expensive. Synthetic
antioxidantsarebeing scrutinizedfor toxicity. Thepotato peel extract, however, may bealessexpensive,
safer dternative. Preliminary researchindicatestheextract can extendtheshelf lifeof meat products.

Impact: Inpreliminary research, theaddition of potato peel extract extendedtheshelf -lifeand col or of meat
by uptofour days, asignificantimprovement for meat retailers. 1f successful, theproduct may provide
additional incometo potato producersand processorsin NorthDakota.

Sour ceof federal funds: Hatch

Scopeof impact: Statewideresearch

Key Theme: Food Quality —Reducing Fusarium Head Blight Impact on M alting Bar ley



Gushing problemswithbeer andthepresenceof mycotoxinsarewell -documented effectsassociatedwith
fusariumhead blightinfectioninmalting barley. Thesearekey reasonswhy thedi seasehashad suchan
impact onbarley’ sacceptanceby thematingindustry.

BecauseFusarium head blight canal sohave pronouncedimpact ongraincompositionand quality, probably
fromenzymesproduced by thedisease, researchersarel ooking at thelink betweeninfectionandgrain
quality. Also, researchersarel ooking at waysto reducethegrowth of thefusariummoldand production of
toxinsduringthemalting process.

I mpact: Identifyinglinksbetweenthespread of diseaseinfectionandhow quality isaffected may help
researchersfindwaysof incorporatingresistanceintobarley varieties. For ex ample, somebarley varieties
may containnatural inhibitorsthat keepthediseaseat bay or limititseffect. Theresearchersareseeing
encouragingresultsusing hotwaterimmersionandel ectron - beamirradiation. Thesemethodsof
“pasteurizing” barley seemtoreducemol dinfectionratesduring maltingwhilenot harmingthegermination
ability of thebarley.

Sour ceof feder al funds: Hatch

Scopeof impact: Multistateresearch, MN

Key Theme: Food Quality —Pastaquality

NDSU researchersidentified durumlineshavingweak, strongandvery strong glutento assist wheat
breedersdevel oping varietieswithtargeted gluten strength characteristics. Researchersa sostudiedthe
effect onglutenstrengthonthefinal quality of pastaproductsandeval uatedvariablesinthewheat millingand
pastaprocess ng practicesfor their influenceon pastaquality. Inaddition, researcherseval uatedthequal ity of
the2001 durum crop by testing 224 sampl escol | ected during harvest from M ontanaand North Dakota

Impact — Research onchecking (crack formation) indried spaghetti indicated that gluten strengthand drying
temperatureaffected theoccurrenceof checking. Strongglutenor anultra-highdryingcyclecanreduce
checking, theresearch showed. Theresearchwill alsohel p breedersdevel opwheat varietieswith
specialized processing characteristics. Theresultingvarietieswill hel pproducersincreasetheva ueof their
cropsandenter specialty markets. Cropquality evaluationshel pindustry groupsmarket durumtodomestic
andforeignbuyers.

Sour ceof funding: Hatch



Scopeof impact: Multi-stateresearch, MT

Key Theme: Food Quality —Hard Red SpringWheat

Researchersidentified hard red springwheatswith diversestarch characteristicsto broadentheapplications
forwhest suchasfrozendoughand Asiannoodles. Selected vari etieswerescreened for performancein
theseproducts. Inaddition, researchersstudied waxy wheatsto determineif adding themto bread products
couldkeepthemfromgoingstale.

I mpact — Theresearch couldleadtonew usesfor North Dakota swheat crop. Theinformationwill help
foreignand domestic buyersasthey select wheat with characteristicsthat best meet their needs. Inaddition,
thework may open specialized marketstotheregion’ swhesat producers. Preliminary work withwaxy durum
wheat i ndi catesthewheat reducestherateat which bread productsbecomestal e, reducing theamount of
shorteningrequired —aneconomical and nutritional benefit.

Sour ceof feder al funds:; Hatch

Scopeof impact: Statewideresearch

Key Theme: Food Safety — M ycotoxin testing

Mycotoxins, toxinscreated by fungi, can causefood saf ety problems. Many crop diseasesarecaused by
fungi andmycotoxinscanresult. NDSU’ sV eterinary Toxicology L aboratory analyzesfoodandfeed
sampl esto eval uated mycotoxincontent. Thelaboratory a so screenssamplesfor crop breederswhoare
evaluatingvarietiesfor res stancetodiseases.

I mpact —During 1999-2000, about 11,000 caseswereprocessed by thetoxicology labfor mycotoxin
screensfor livestock producers. Thelaboratory al so provided about 4,400 assaysfor 13 scientistsinseven
states. Thework of thelaboratory hel psprotect livestock from contaminated feed, hel psveteri nariansand
producersidentify clinical problemstomycotoxins, and hel psresearchersdevel op cropsthat aresafer and
haveimprovedquality. TheV eterinary Toxicology L aboratory alsoactsasareferencelaboratory for
laboratoriesinNorth Dakota, Minnesota, South Dakotaand lowa.

Sour ceof feder al funds; Hatch.



Scopeof | mpact: Multi-stateresearch, 1A, MN, SD.

Key Theme: Food Security —Sensor sfor food quality

NDSU researchersaredevel opi ng miniaturi zed portabl e sensorsthat can providequal ity informationabout
food products. I ntelligent sensorsbased on el ectri cal nosetechnol ogy caneval uatethesaf ety and quality of
meat and barley.

I mpact — NDSU researchwithminiatureportablesensorswill giveresearchersnew tool sfor studying how
food qudity deterioratesand what hazardsariseduringfood storageand handling. Thefoodindustry may
alsousethetechnol ogy todetect changesinfood quality and safety. Another application may betodetect
spoilageor thedevel opment of mycotoxinsinstoredgrain.

Sour ceof feder al funds:; Hatch

Scopeof impact: Statewideresearch

Key Theme —Food Safety —Sanitizinglettuce

Researcherstested dil uted sol utionsof varioushousehol d saniti zers(applecider, vinegar, white vinegar,
bleach, hydrogen peroxideandlemonjuice) for reducing E. coli and other bacteriaonl ettuce. L ettuceand
other vegetabl eshavebeenimplicatedin outbreaksof food poi soning and havebeen showntobeasource
of foodbornepathogens.

I mpact — Researchersfoundthat whitevinegar wasthemost effectiveat reducing E. coli level sand other
bacteria. Sensory evaluationsshowedthat | ettucetreated with dil uted sanitizerswereacceptabl eto
consumers. Thestudy may |ead to easy-to-usehometreatmentsfor lettuceand other producethat may
significantly reducethethreat fromfood- bornepathogens.

Sour ceof feder al funds; Hatch

Scopeof impact: Statewideresearch
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Goal 3: A Healthy, Well-Nourished Population

Overview. Asreported in the Journal of the American Medical Association, the rate of overweight
and obesity among Caucasian children has increased 50 percent, to onein eight. About onein five
African American and Hispanic children are overweight or obese, more than double the rate 10 years
ago. Health experts are concerned by these trends. Obesity that beginsin childhood often remainsin
adulthood and could set the stage for many health issues including heart disease and type 2 diabetes.
In fact, among adults, over 300,000 deaths annually are linked with obesity.

With regard to physical activity, nearly 50 percent of American youth are not vigorously active on a
regular basis and one-fourth of American young people ages 12-21 report no vigorous physical
activity. Participation in all types of physical activity declines as age and grade in school increases.
Among North Dakota students in grades 9 to 12, 67 percent do not participate in even one physical
education class during the school week, and about 39 percent fall short of the Surgeon General’s
recommendations for moderate physical activity on five or more days of the week. About 39 percent
report spending time engaged in vigorous physical activity on fewer than three days per week. In
addition, about 48 percent of North Dakota high school students report they are trying to lose weight,
and 83 percent do not eat the recommended five servings of fruits and vegetables daily. Habits
begun in childhood often persist in adulthood. About a fourth of the adult U.S. population fails to
engage in physical activity during their leisure time while only 15 percent regularly engagein
vigorous physical activity during leisure.

North Dakota has some unique health- and nutrition-related concerns, including an increased risk of
diabetes. NDSU has developed a range of programs that target those problems.

In addition, researchers are studying functional foods and functional food compounds that could lead
to improved nutrition and improved human health. Many of the compounds being studied are found
in abundance in theregion’scrops. Nutricuetical usesfor those crops and for compounds made from
those crops could expand markets or create specialty markets, generating increased revenue for
producersand processors.

The NDSU Extension Service has helped form 5 Plus 5 coalitions across the state. These coalitions
bring together local experts to work toward the goals of the 5 Plus 5 program: to increase the
consumption of fruits and vegetables to at least five servings daily and increase physical activity
levels to at least 30 minutes of moderate activity on five or more days of the week. 1n 2000-2001, 12
coalitions devel oped community-wide educational plans and were designated as“ 5 Plus 5
Communities.” To achieve thisrecognition, they established a partnership including a 5 A Day



nutritionist, physical activity expert, and influential leader. Other lessformalized 5 Plus5 programs
have occurred throughout the state.

Participants in the Food and Nutrition Program defined a variety of means to help them effectively
manage their limited resources. Surveys show 94 percent use a spending plan more often than before
their participation in FNP; 93.7 percent use a menu planning process and 91.8 percent use
comparison shopping techniques such as reading labels, unit pricing, and reading nutrition fact
labels.

Resear chers found that feeding sunflower seed as 15 percent of dairy cow diets increased the content
of the anti-cancer compound CLA in milk fat by about 20 percent. Including sunflower in dairy diets
could use production from about 2.1 million acres annually. Smilarly, canola contains high amounts
of protein and energy from unsaturated fatty acids, making it a useful feed for lactating dairy cows.
Cows fed 12 percent canola showed a 17 percent increase in CLA in milk.

Flax-pastais close to commercialization. Mid-size pasta manufacturers have shown interest in
producing a flax-pasta product. Economic benefit has been estimated to be $2.6 million. Consumers
would benefit by the availability of nutritionally enhanced pasta.

Key Theme -HumanHealth: The5Plus5Program

Cardiovascular diseaseistheleading causeof deathinNorth Dakota. Nationally, 40 percent of thedeathsin
theU.S. aredueto heart diseaseand stroke, with anational annual health carecost of $260 million. Proper
nutritionandregular physical activity aretwowaystoreducetherisk of cardiovascular diseaseand other
ilInesses. A North DakotaDepartment of Heal th survey found that only 18 percent of North Dakotaadults
eat fiveservingsof fruitsand vegetablesper day, and 34 percent of North Dakotansarecompl etely
physicdlyinactiveoutsi deof work.

TheNorth Dakota5 Plus5 programisan educational campai gn designed to encourageparticipantsto eat at
least fiveservingsof fruitsand vegetabl esper day andtoengagein 30minutesof moderatephysical activity
at least fivedaysper week asrecommended by healthand nutrition experts. Theprogramisled by theNorth
DakotaStateUniversity Extension Service, theNorth DakotaDepartment of Healthand theHealthy Heart
Council, whichincludesrepresentativesfromthe A merican Heart Associ ation, theDairy Council of the
Upper Midwest, theNorth DakotaBeef Commissionand healthcarecenters, parksandrecreation
departments, regi stered di etitiansand other agenciesacrossNorth Dakota.

A pilot 5plus5interventiontargeting fifthand sixth grade studentswasconducted with about 80 students.
Theprogramincluded|essonsandskill buildingactivities.
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Over 100 adultsparticipatedinasix-week 5 plus5 program using technol ogy asameansto educate
participants. Consisting of email messages/lessons, alistserv and chat roomdiscussionswithexperts, the
programalsoincludingpre/posttesting.

I mpact — Amongparticipatingfifthgradegirls, 69 percent reportedthey hadincreasedtheir fruitand
vegetableconsumption, 86 percent reported they hadincreased their physical activity and 92 percent
reported they had met their goals. Girlsreported a44 percent decreaseinscreenactivities(tv, videos) of
threehoursor more. Amongfifthgradeboys, 45 percent reported they hadincreasedtheir fruitand
vegetableconsumption, 80 percent felt they hadincreasedtheir level of physical activity,and 80 perc entfelt
they had met their goal s. Fifth gradeboysreported a37 percent decreasein screenactivitiesof threehours
or more. Amongtheparticipating sixthgradegirls, 33 percent reportedincreasingtheir fruitand vegetable
consumption, 50 percent reported they hadincreasedtheir physical activity and 59 percent reported meeting
theirgoals. A 39 percent decreaseinscreen activitiesof threehoursor morewasreported by sixthgrade
girls. Among participating sixthgradeboys, 57 percent reported they hadincreasedtheir fruitand vegetable
consumption, 64 percent reportedincreasingtheir physi cal activity and 86 percent reported meetingtheir
goals. A 45 percent decreasein screen activitiesof threehoursor morewasreported.

Intheeducationa programusingtechnology asameansof delivery, knowledgescoresincreased by 14
percentagepointsfrompre- to post-survey. Onthe post-survey, saf-reportedfruitandvegetable
consumptionincreased from 9.5 percent meeting the5- a- day recommendation to 42 percent meetingthe
recommendation. Ninety percent of theparticipantsreportedincreased fruit and vegetableconsumption,
72.5 percent reportedincreased physical activity, 50 percent reported cooking healthier mealsand 23.5
percent reportedweight | oss.

Sour ceof federal funds: Smith-Lever

Scopeof Impact: Statespecific

Key Theme -Human Nutrition: Family Nutrition Program

Healthful nutritional choi ces, food security and stretchingthefood dollar remainfoca pointsof the
programmingintheFamily Nutrition Program, whichtargetsfood stampreci pients. Lowincomefamiliesare
at particular risk for poor nutritionand mal nutrition. They oftenlack theskillsand educationtoplan
nutritiona ly balancedmeal s, shopwisdly, and preparemeal sinawhol esomeand safemanner.



Impact - Follow-upeval uation hasshownthat the parti ci pantshaveincreased their knowl edgeand changed
their behavior regarding food spendingandfood choices.

Sour ceof feder al funds - SmithLever

Scopeof impact - MultistateExtension. TheFNPisanationa program.

Key Theme - Human Nutrition: Food Resour ceM anagement

Theoverall god of thefood resourcemanagement programof theFamily Nutrition Programistohelpclients
maximizetheuseof thei rlimitedfoodresources. Utilizingthefood resourcemanagement componentsfrom
theBuildingaHeal thy Diet curriculumdevel oped by lowaStateUniversity, nutritioneducation

ass stants/agentsfor theFamily Nutrition Programaredel ivering programstarg etedfor limitedresource
audiencesacrossthestateof North Dakota. Classesareoftenheldat variety of cooperating agenciessuch
ascounty social services, tribal organizations, W1C or Head Start.

Impact - Participantsdefinedavariety of meansto helpthemeffectively managetheir limited resources.
Surveysshow:

® 94 percent useaspending planmoreoftenthan beforetheir participationin FNP.
e 93.7 percent useamenu planning process.
@ 50.5percent shopfromalist moreoftensinceparticipatingin FNP.

e 91.8percent usecompari son shopping techniquessuch asreading label s, unit pricing, and reading nutrition
factlabels

Sourceof federal funds: FNS, USDA, Food Stamp Program

Scope of impact: Statespecific

Key Theme -Human Nutrition: Food SecurityK ey Theme -Human NutritionFood Security

Thegoal of food security isto hel pfood stamp reci pientshave an adequate supply of food throughout themonth.
Food security issueswereincorporatedinto avariety of educational topi cspresented by nutritioneducation
agentsassistants(NEAS) at their nutritioneducationclasses. Emphasi zedthemesincludedincreasingknowledge
and/or useof food assi stanceprogramsprovidedintheir community. Classeswereoffered at avariety of



| ocationsincludingthetribal commodity warehouses, food pantries, Headstart, county social services, or
trangtiond livingfacilities.

Impact - Uponcompletionof FNPprogramming, 55 percent of respondentsindicated they had enoughfoodto
eat throughout themonth. Inaddition, 76.9 percent decreased thefrequency withwhichthey usedemergency
food assi stanceand 33.6 percentincreased their useof avail ablenon-emergency food assistanceprograms
includingWIC, food stamps, school breakfast, and school lunch.

Sour ceof federal funds: USDA Food Stamp Nuitrition Education.

Scopeof Impact: StateSpecific

Key Theme —Nutricueticals: PastaasaFunctional Food

Researchersat the Department of Cereal Science, NDSU, areinvestigating thedevel opment of afunctional food
using durumwheat and flaxseed. Thesefoodscanbeused asapart of adietary regimedesignedtoimprove
nutritionor prevent disease. Secoisolariciresinol diglycoside(SDG), dietary fiber, andalpha-linolenicacid(ALA)
arethreenutraceutical compoundsinflaxseed. Thus, pastafortifiedwithgroundflax seed hasimprovednutritional
qudlity.

Successof pastafortified withground flaxseed dependsonthestability of thenutraceutical compoundsduring
processing, storage, and cooking. Researchershaveshownthat ALA and SDG arenot affected by pasta
processing or cooking. ALA and SDG werestableindry flaxseed- pastafor eight months.

I mpact — Flax-pastaisclosetocommerciadlization. Mid- s zepastamanufacturershaveshowninterestin
producingaflax-pastaproduct. Economicbenefit hasbeenestimatedtobe$2.6 million. Consumerswould
benefitby theavail ability of nutritionally enhanced pasta.

Sour ceof Feder al Funds; none

Other Sour cesof Funding: SBARE; APUC; North DakotaOilseed Council
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Scopeof impact: StateSpecific. (Regiona)
Key Theme—Nutricueticals: BoostingCLA

NDSU scientistsareadding oil seedstothedietsof dairy cowsto seeif they increasethelevel sof conjugated
linoleicacid (CLA)inmilk. CLA hasbeenidentifiedasananti -cancer agent and dairy productsaretheprimary
sourceof CLA inthehumandiet.

I mpact — Feeding sunflower seed as15 percent of dairy cow dietsincreased the CLA contentinmilk fat by
about 20 percent. Including sunflower indairy dietscould useproductionfromabout 2.1 millionacresannudly.
Similarly, canolacontainshighamountsof protei nandenergy fromunsaturatedfatty acidsmakingit auseful feed
for lactating dairy cows. Cowsfed 12 percent canolashowedal? percentincreasein CLA inmilk.

Sour ceof feder al funding: Hatch

Scopeof impact: Multi-stateresearch.

Key Theme: Nutricueticals—Functional foods

Agricultural engineersaredevel opingdry mechanical processesthat couldbeusedtoincreasetherecovery of
secoisolariciresinal diglycoside(SDG), aformof ligninthat hasbeen showntoreducetherisk of cancer and heart
disease. Researcherswereableto about doubletheamount of SDG recovered fromflax seed knowntohave
highlevelsof SDG.

Asanoffshoot of researchto boost mammary devel opment and | actati on devel opment incattle, researchersare
extendingtheir studiesintonutritional control of mammary growth and breast cancer devel opmentinhumans. Just
asnutritional strategiescaninfluenceproductivity inanimals, strategiesmay leadtowaystoprevent andtreat
breast cancer inhumans.

Researchersarestudying plant compoundsthat contributeto human health by reducingtherisk of diseasessuch
asheart diseaseand non-insulindependent diabetesmel litus. Onecompound, chlorogenicacid (CGA),isfound
inplantsand servesasan antioxidant. Researchwithratesshowstreatmentscanreducechol esterol and
triglyceridelevelsby 44 percent and 58 percent, respectively.

I mpact —Researchintofunctional foodsandfunctiona food compoundscouldleadtoimprovednutritionand
improved humanhealth. Inaddition, many of thecompoundsbeing studied arefoundinabundanceintheregion’s

48



crops. Nutricuetical usesfor thosecropsandfor compounds madefromthosecropscoul d expand marketsor
createspecialty markets, generatingincreased revenuefor producersand processors.

Sour ceof feder al funding: Hatch

Scopeof impact: Multi-stateResearch

Allocated Resources

($x$1,000) FYOl
1862Extenson($)  Smith-Lever 896
State 1,280

FTE 32

1862Research($)  Hatch 27
State 40

FTE 0.8
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Goal 4: Greater Har mony Between Agricultureand the Environment

Overview: Agricultural pollution primarily fromnon-irrigated crop land, grazing land, and feedlots
presents a significant threat to North Dakota's surface waters. About 60 percent of the state's total river
and stream miles and about 70 percent of the lakes and reservoirs are either threatened or impaired for
designated uses. In both cases, the major pollutants are nutrients and sediments from agricultural
nonpoint sources. Agriculture also threatens ground water. Over application of fertilizer can resultin
degradation of ground and surface water. Livestock waste has been identified as an increasing source of
pollutants. The area occupied by feedlots and other concentrated production unitsis currently relatively
small; however, their proximity, relative location in regard to drainage ways, and the concentration of
nutrients during snow melt or runoff events make them a significant factor for pollution of surface and
ground water.

Theirrigated area in North Dakota isincreasing in response to the demand for dependable, highyielding,
and high quality crops. The potential exists for 500,000 new acres of irrigated crops with sprinkler
methods. High value crops such as potatoes, high quality alfalfa, dry edible beans, carrots, onions, and
cabbage offer more potential return to producers, and the increased income would be multiplied
throughout the local communities. A key to success will be rotations and systems that are both profitable
and environmentally friendly.

NDSU researchersare studying if agricultural residues, which are sometimes sources of pollution, can be
used as a medium for growing oyster mushrooms. Residues being tested include sunflower meal, stalks
and hulls; sugar beet pulp and fibrous plant material; potato peels; soybean and edible bean meal, hulls
and waste materials, and wheat, barley and flax straw. Oyster mushrooms sell for approximately $4.99
/Ib fresh and $95 /Ib ($2.99 per 2 02) dried at wholesale prices, while agricultural residues, such as sugar
beet pulp, sell for around 6 cents per pound.

Irrigatorsin North Dakota use NDSU crop water use maps and numerical tables for irrigation scheduling.
During June, July, August and September of the 2001 growing season, the crop water use website handled
over 48,000 requests for pages. Proper scheduling makes maximum use of water resources while limiting
leaching of farm chemicals and crop damage.

Resear chers devel oped simple sensors to determine manure nutrient value at the time that manureis
removed from storage system and applied to the land. The systems proved accurate for beef and swine
manure but were poor for dairy manure. Adoption of the technology could allow producersto tailor
livestock waste applications to crop needs, making manure an economical and environmentally safe
source of crop nutrients.



Resear chers have identified isolates of ash yellows in North Dakota and found that some of them are more
virulent than those found in other regions of the country. Pathologists are working with plant breedersto
assess the tolerance of green ash varieties to the disease so that ash trees resistant to the disease can be
used for urban landscapes and resour ce conservation plantings.

Soil scientists’ research on the fate and transport of chemicals and bioactive chemicalsin soil will lead to
mor e precise studies on how these chemicals move and change in the environment and the effect they may
have on plant, animal and human health, such as genetic mutations, reproductive problems, antibiotic
resistance and other health problems.

Sheep effectively controlled |eafy spurge after one year using a single species grazing approach and after
three years using a multi-species grazing approach in NDSU studies. Leafy spurge stem densitieswere
reduced by 96 percent and 92 percent on single-species and multi-species grazing treatments, respectively,
after six years. Season-long grazing using a multi-species approach provided a quicker, more efficient
grazing of leafy spurge than rotational grazing; however, both reduced leafy spurge stem densities by 94
percent and 82 percent, respectively, after six years. The research provides new options for North Dakota
livestock producers who want to control this invasive weed.

Individual countiesin North Dakota continue to use flea beetles from their own insectaries to reduce leafy
spurge. NDSU research showed the flea beetles could be used to control the weed Data indicate these
insects may have an annual impact of $58 million by 2005.

Key Theme - Water Quality: Nutrient Management

Extens on speci alistsand Experiment Station researchersdevel oped approachesthat makesite- specific
fertilizationfeasiblefor avariety of cropsindifferent phys ographi c settings. Thesetechniquesreduceover -
goplicationof nitrogen (N) whereresidual N ishigh at theend of thegrowing seasonandinareaswhereleaching
potential ishigh. Sugar beet growersintheRed River Valley manageabout 100,000 acresusing satelliteimagery
and aerial photography tomap areas of homogeneousN uptakewithinsugar beet fieldsandthengivean N credit
or adjustment for subsequent crops. Wheat and sunflower growersin central andwestern North Dakotaare
usingtopography, aeria imagery and el ectrica conductivity detectorstolo catehomogeneouszoneswithinfiel ds.
Thesezona boundariesareused asguidesfor soil sampling. Themoveto site-specificapproachesisprogressing
west of theRed River Valley with about 80,000 acresinvolved.
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I mpact — In2001, programsfocus ng on site-specific management totaled about 1,000 attendeesat various
presentationsaround North Dakota. Inaddition, site-specificsoil testing hasbeenwovenintonearly al
presentati onsgiven, amountingtoabout 2,000 other attendees. Newsreleasesonradioandinthepresshave
been providedfor peoplewhodo not attend meetings. Four circularswereprintedin 1999to providegeneral
gte-specificinformationregardingsampling, fertility, conceptsandenvironmenta benefit s. Thesehavebeenwell
received by growersandreceived anationa awardfromthe American Society of Agronomy in2000. Itis
estimated that an additional 20,000 growerswerecontractedindirectly to someaspect of site- gpecificfarming/N
managementin 2001. I nstudiesusing zonemanagement of N insugar beets, economicadvantageswhenthereis
sufficientvariability of N rangefrom$10-100/acre. Onwheat and sunflowers, net returnsareintherangeof $5-
15/acre, whichwouldroughly doubleprofitmargi nsinthesecrops. Inaddition, theuse of someform of zoneN
samplingreducestheneedfor “insurance’ ratesof N, whichareoften40-50 |b N/acre ($6- 15/acrecurrent
price). Thereistheintangiblebenefit of reductioninnitrateleachingduetobetter N utilization by cropsand
reductioninover-fertilizationof “leaky” areasof thefield.

Sour ceof federal funds; Smith-Lever andHatch

Scopeof Impact: Multi-stateresearchand extension. MN and SD

Key Theme —Recycling: Useof Agricultural Residuesfor theProduction of Oyster M ushrooms

Oyster mushroomscan beaval ue-added crop, utilizing agricultural byproductsassubstrates. Different
substratesarebeing eva uated for effectsonoyster mushroomyiel d, quality attributes, nutrient differencesand
usability of thespent substratesafter mushroom harvest. Substratestested (based on preliminary screening) have
includedwheat straw, sugar beet pul pand soybean hullswithor without supplementationwithcornglutenand
buffers(cal cium carbonateand cal ciumsulfate). Oyster mushroomyiel d appearsto behighest onsubstratessuch
assoybean hullsand sugar beet pul pwith nitrogen supplementationfrom cornglutenand pH buffering.
Researcherswill determineoptimal substratecompositionfor oyster mushroom productionusingagricultura
residuesandevaluateif substratecompositionaffectssensory and nutritional qualitiesof oyster mushrooms.

They’ 1 al sostudy spent substratefromoyster mushroom productiontoseeif it canbeusedfor animal feedandto
determineif itcontainscommercialy useful enzymes.

I mpact — Many agricultural residues, whichtraditionally havelimited uses, canb econvertedtoval ue-added
productssuchasmushrooms. Theoyster mushroom (Pleurotus spp.) isanideal typeof mushroomfor sucha
purposebecauseit caneasily begrownonmany typesof lignocel lulosic materia sand hashighly prized culinary
and healthbenefits. Examplesof North Dakotaagricultural residueswhichhavepotential asmushroomsubstrates
aresunflower meal, stalksand hulls; sugar beet pul pandfibrousplant material; potato peels; soybeanand edible
beanmeal, hullsandwastematerials, and wheat, barley andflax straw. Farmerscould expand theproductivity
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and profitability of their cropsby producing secondary products, such asoyster mushrooms. Themushroom
grower might utilizethespent oyster mushroomsubstratesasprotei n-enrichedanimal feed. Themycelia mat | eft
after mushroom harvest may al socontaincommercialy useful enzymes. Currently, oyster mushroomssell for
approximately $4.99/Ibfreshand $95.00/1b ($2.99 per ¥20z) dried at whol esal e prices, whileagricultural
residuessuch assugar beet pulp sell for around 6 centsper pound.

Key Theme -Water Quality: Irrigation Technical Information and Assistance

Effectiveirrigationwater management requiresaccuratedaily cropwater useestimates. In1995, theExtension
gpecialist and anapplicationsprogrammer devel oped awebsitethat displaysthecropwater usefor the 10 major
irrigated cropsinNorth Dakota. Thewater usefor each cropiscal culated using datafromthe 59 automated
weather stationsontheNorth Dakota Agricultural Westher Network (NDAWN). Duringthegrowing season, the
crop water usedataisupdated daily. Theuser can view the crop water use ascol or-coded mapsor asnumerical
tables. Tousethemapsfor irrigation management purposes, theirrigator or crop consultant selectsboththecrop
andthenearest emergencedate. Every year since 1995, additional featureshavebeenaddedtothewebsite.

Impact - Thecropwater usemapsand numerical tablesareused extensively for irrigation scheduling. For
example, during June, July, August and September of the2001growing season, thecropwater usewebsite
handled over 48,000 successful requestsfor pages. Theaveragedaily requestswereover 450 withMonday
beingthebus est day withatotal of morethan18,000requests. Thewebsitewasaccessed themostin August
(over 16,000requests), whichisnot surprising sinceit wasthehottest and driest month. Over 800 distinct
computersaccessed thewebsite. Thecropwater usenumerical tableswererequested about 10timesmoreoften
thanthecropwater usemaps. Thereareabout 1,500irrigatorsin North Dakota. Many contract with crop
consultantsfor information services. M ost consul tantsthat work withirrigatorsaccessthewebsiteat | east twice
per week and increasetheimpact of theirrigationwater management informationby providingamultiplier effect.

Sour ceof feder al funds; Smith-Lever

Scopeof impact: Statewideextension.

Key Theme: Agricultural WasteM anagement — Testing Nutrient Values.

Manureproductionby about 2 million cattleand 250,000 swinein North Dakotai mpactswater quality; improving
manuremanagementisessential. Generally producerscannot determinemanurenutrient val uesinatimely manner,
asitisnot practical for themto collect and get arepresentativemanuresampl ebeforeland application. Applying
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toomuch couldlead to contamination of surfaceand subsurfacewater. Not applyingenoughmanureisan
inefficient useof anutrient-richresource.

I mpact — Researchersdevel oped simplesensorsto determinemanurenutrient val ueat thetimethat manureis
removed from storageand appliedtotheland. Thesensorsproved accuratefor beef and swinemanurebut were
poor for dairy manure. Adoptionof thetechnology couldallow producers totailor livestock wasteapplicationsto
crop needs, making manurean economical and environmental ly safesourceof crop nutrients.

Sour ceof feder al funding: Hatch

Scopeof impact: Statewideresearch

Key Theme: Forest Crops—Ash Yellows

Greenashisthemostimportant treespeciesin North Dakota. Consequently, researchershavebeenstudyinga
diseasecalled ashyellowsfor nearly adecade. Becauseof theprevalenceof greenashinthestate, thedisease
hasthepotential to havemoreof animpact than Dutchelmdisease.

I mpact —Researchershaveidentifiedisol atesof ashyellowsin North Dakotaand found that someof themare
morevirulent thanthosefoundinother regionsof thecountry. Pathol ogistsareworkingwithplant breeders to
assessthetol erance of green ash varietiesto thedisease so that ash treesthat areresi stant to the disease can be
used for urban landscapesand resourceconservation plantings.

Sour ceof feder al funding: Maclntire- Stennis, Hatch

Scopeofimpact: Statewideresearch

Key Theme: Forest Crops— Disease resistant trees

Harshnorthernenvironmental conditionsallow alimited number of treesto adapt totheregion. Treebreeders
must sel ect andintroducenew treespeciestotheregiontofurtherimprove treesthat are adapted to cold
environmental conditions. Theprocessof devel opingtreesthat areadapted to both coldweather andresistant to
theregion’ spestsand diseasesislonganddifficult. Researchersareusing genetictransformationstoadapt trees
by introduci ng diseaseres stancegenesinto Americanelm, herbicideres stancegenesinto Siberianelm, and
improvedrootinggenesintoaspen.
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Impact: Successof theresearchwill lead to abroader sel ection of treesthat arebetter abletotol eratetheclimate
and pestsof theregion. Inaddition, theaspenwithimprovedrooting characteristicswill allowthemtobe
propagated moreeconomically, possibly allowingthemto beused asanenergy crop.

Sour ceof feder al funding: Maclntire- Stennis, Hatch

Scopeof impact: Statewideresearch

Key Theme: HazardousM aterials—Transport of materialsthrough soil.

Water flow and chemical transport propertiesof field soil influencecrop nutrient and pesticidel oss. These
propertiesal soinfluencethetransport of other possibleenvironmental poll utantssuch asantibioticsandindustrial
solvents. NDSU soil scientistsstudied these processeswith chemical tracerstolearnmoreabout areasproneto
lossof agricultural and industrial chemicals. Researchershaveal so studiedthefateand transport of bioactive
chemical sthrough soils. Thesechemicalsincludeestradiol , testosterone, brominated flameretardant and sulfa-
based antibiotics. Thechemica smay bepresentinani mal manuresthat areapplieddirectly tosoilsandcan
potentially contaminatesurfaceand subsurfacewater resources.

I mpact: Researchonthefateand transport of chemical sand bi oactivechemical sinsoil will leadtomoreprecise
studieson how these chemi calsmoveand changeintheenvironment and theaffect they may haveon plant, animal
and humanhealth, suchasgenetic mutations, reproductiveproblems, antibi oti cres stanceand other health
problems.

Sour ceof feder al funding: Hatch

Scopeof impact: Multi-stateresearch

Key Theme: Integrated Pest M anagement —L eafy spurgecontrol

NDSU specidistsareworkingto hel pproducersandland managerscontrol leafy spurge, aninvasiveweed that
infestsrangelandanddrastically reducesitsvaluefor gr azing. Oneproj ect usessheep and cattlegrazingtogether
tocontrol theweed, becausesheepwill grazetheweedwhilecattlewill not. Inaddition, NDSU entomologists
eval uateinsect pestsof theweed and haveidentifiedinsectsthat havebeenreleased widely acrosstheregionina



biocontrol effort against |eafy spurge. Additional researchfocusesonidentifyinggrassesandother plantsthat can
competewithleafy spurgeandrecommending chemical control strategies.

I mpact — Sheepeffectively controll edleafy spurgeafter oneyear using asingle-speciesgrazing approachand
after threeyearsusingamulti - speciesgrazing approach. L eafy spurgestemdensitieswerereduced by 96 percent
and 92 percent on single- speciesand multi - peciesgrazingtreatments, respectively, after six years. Season-long
grazingusi ngamulti - speci esapproach provided aqui cker, moreefficient grazing of |eafy spurgethanrotational
grazing; however, bothreduced | eafy spurgestem densitiesby 94 percent and 82 percent, respectively, after Six
years. Theresearchprovidesnew optionsfor North Dakotalivestock producerswhowantto control this
invasiveweed.

Individual countiesinNorth Dakotacontinueto usefleabeetlesfromtheir owninsectariestoreducel eafy spurge.
Dataindicatetheseinsectsmay havean annual impact of $58 millionby 2005. nsomeareas.

NDSU weed scienti stsshowed that an additional herbicidecouldbeused onleafy spurgeinfestations. Because
of NDSU research, the EPA granted alabel for that useand producersnow havean additional tool tousein
areaswhereother control methodsdo not work and during timesof theyear when other herbicidesarenot
effective.

Sour ceof feder al funding: Hatchand Smith-Lever

Scopeof impact: Multi-stateresearchandextension

Key Theme —Nutrient Management —NDSU Soil Testing L aboratory

From 1999102000, theNDSU Soil Testing L aboratory processed nearly 25,000 soil samplesfor farmers, ag
consultantsandresearchersfrom North Dakotaand Minnesota

Impact: Soil testsandfertilizer recommendationsby theSoil Testing L aboratory arerecognized asthestandard
for crop nutrient recommendati onsinwestern Minnesota, North Dakota, northeastern South Dakotaand eastern
Montana. Accurateresultsand recommendationsassureproducersthat crop nutrient needsarebeing met
efficiently whileenvironmenta qudity ismaintained.

Sour ceof funding: Hatch



Scopeof impact: Multi-stateresearchand Extension, MN, MT, SD.
Key Theme: Recycling —Fly Ash for Feedlots

TheUniversity of North DakotaEnergy and Environmental Research Center and NDSU researchersare
eval uatingtheplacement, engineering performanceand environmenta performanceof fly ash, aby -product of coal
combustion. Fly ashwascombinedwithaclay baseand compactedfor afeedl ot surface.

I mpact —Duringthefirstyear, bisongainedfaster onlessfeedinpenswithfly ash during thespringthaw and
rainy summer months. Runoff from penswithfly ashandhol ding pond samplesdidno tcontainminerds, heavy
metal sor other compoundsthat shoul drestrict thecommercia useof fly ashinlivestock facilities. Theresearch
may provideaninexpensivesourceof material for producerstouseinimprovingtheir feedl otsand thesubsequent
performanceof their livestock. Theresearchmay alsoalleviateadisposal problemfor energy plantsand other
facilitiesthatburncodl.

Sour ceof feder al funding: Smith-Lever andHatch

Scopeof impact: Statespecific.

Key Theme—Water Quality: Livestock WasteTechnical | nformation and Assistance

Two Environmental AssuranceProgramWorkshopswereheldfor pork producersdealingwithregulations, odor
control, nutrient management, community rel ationsand composting.

Anextensonspecialist acted ascoordinator for the On Farm Odor/Environmental AssuranceProgram(a
National Pork Producer'sCouncil initiative) and recruited 22 assessors(Extension, NRCSand consul tants) and
organizedtheir certificationschool. Theprogramisdesignedtooffer pork producersafree, confidential review of
their operation'senvironmental strengthsandweaknesses.

Aninteragency Livestock WasteM anagement and Utili zation Workshop designed to providetechnical andfield
staff withabasi cgroundingintheissuesthat comprisethe ComprehensiveNutrient M anagement Plansproposed
by EPA/USDA. Thetwo-day workshopwasattended by 90 participantsrepresentingNRCS, SCDs, NDSU
Extension Service, NDDH, Section 319funded Water Quality Coordinators, producer group boards, ND Dept.
of Agriculture, ND Water Commission, ND Gameand Fish, andtribal agencies.



ManureApplication PlanningWorkshopswereheldat 101ocationsaroundthestate. Theobjectiveof the
workshopwasto giveproducerstheplanning and record keeping skillsnecessary to makebetter useof their
manureaswell asmeet NDDH requirements. Morethan 120 producers, alongwith45local extensionand
NRCS/SCD staff, attended thefour hour workshops. Each participant received abinder containingall of the
informationrequiredto prepareamanureapplicationplan. Intheir eval uation questionnaires, 15out of the 120
producersreported that they had used manuretestsinthepast. Thirty-nineproducershadtested soil fromfields
recalvingmanure, 17 had used manurenutrient creditstoreducefertilizer purchases, sevenhad kept written
recordsof manureapplications, and 10 had performed acalibration of themanurespreader.

I mpact: EAP Workshops-- Of the 12 producerswho completed an eval uationform, 11 wereplanningto make
changesintheway they managetheir manure.

OFO/EAPProgram -- Eight assessmentswerecompleted aspart of thetraining program. Oneproducer has
participated sincetheprogrambegan.

Livestock WasteM anagement and UtilizationWorkshop-- Onascaleof 1 (not useful) to 5 (very useful),
evaluationsfromthepartici pantsscored theworkshopat 4.1. Themost common suggestionsfor follow -up
activitiesor topi csincluded afield day toview successful wastemanagement systems, moreinformationon
regul ationsand permits, informationon system costs, and moreinformationonmanureuitilization.

ManureA pplication Planning Workshops- - Seventy-six percent of the producerswho participated said that they
weregoingtoimplement changesintheir manuremanagement practices. Themost commonintended changes
weretotest manurenutrient concentrations, togivecreditsfor themanurenutrientsapplied, andtokeeprecords.

Sour ceof feder al funds; Smith-Lever and EPA

Scopeof Impact: State Specific

Allocated Resources

($x$1,000) FYOl
1862Extenson($)  Smith-Lever 224
State 320
FTE 8



1862Research($)  Hatch 136
State 200
FTE 4

Goal 5: Enhanced Economic Opportunity and Quality of Lifefor Americans

Overview. The Great Plainsis a vulnerable region in the United States because of its historical
dependence on agriculture and itsrelatively spar se population base. In the 21st century, shaping forces
will include information technol ogy, agricultural technology, changesin federal policies, and international
trade policy. Major changesin the rural landscape are causing great stress aswell as creating new
opportunities. A growing body of research suggests that the major contributing factor to the continuing
decline among rural countiesistheir inability to adapt to the changes taking place.

Economic development has been a concern for North Dakota policymaker s since the economic downturn
of the early 1980s. Retail sales, adjusted for inflation, fell almost 20 percent from 1980 to 1988 and ill
have not regained their 1980 level. From 1980 t01992, all but five North Dakota counties experienced
decreasesin employment. Local leaders also understand that they must adapt to the many changes taking
place and involve citizens as equal partnersin decision making and action. They must focus more effort on
broadening the base of participation to reflect the cultural and ethnic diversity of their communities. They
must embrace multi-jurisdictional, aswell as public/private partnerships, to gain efficiencies of size. These
leaders want and need technical assistance and training to strengthen their own skills and knowledge so
they can be effective in this changing environment.

At the same time, the state’ s youth need opportunities to be meaningfully involved in family, school, and
community in order to develop skills and confidence to become productive, caring adults who contribute
positively to society. Experiential learning in areasrelating to healthy

lifestyles, preparing for careers, devel oping communication, social skills, leadership and community
involvement can provide the education and development of these life skills.

More than 533 teachers and other adults in North Dakota communities were trained to use the
CHARACTER COUNTS curriculumdirectly with youth in North Dakota in 2001. Thisincluded educators
from 36 school districts. Based on past experience with the program, it is estimated that those trained
through the grant worked or will work with at least 13,325 youth within six months of completing the
training. The majority of the participants are teachers who will continue to work with additional youth in
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the program for at least three years, increasing the initial estimate of the number of youth reached and
reinforcing the principles taught in the curriculum.

Value-added research and demonstration efforts in western North Dakota are showing dramatic results.
Anheuser Busch, Cargill and Coors have implemented a malting barley increase program. Acreage of
selected varieties of malting barley under contract has gone from zero acresin 1998 to over 30,000 acres
in 2001. The three companies would like to contract 50,000 to 100,000 acres of malting barley in the near
future. In addition, identity-preserved wheat production for sale directly to end-user markets beganin
2000. Ten producers contracting 1,100 acres of identity-preserved hard red spring wheat participated in a
pilot program to develop this opportunity. Acreage for this project should increase substantially in
following years. Contracted irrigated potato production went from zero acresin 1997 to 80 acresin 1998
up to 1,500 acresin 2001. During the summer of 2000, $2.6 million of potato storage facilities were built
aslocal French fry processors have guaranteed five years of production contracts. Finally, pulse and
oilseed crops have seen a dramatic increase over the past three years. With over 100,000 acres of legume
crops (chickpeas, field peas, lentil, etc.) and over 2 million oilseed acres (canola, mustard, flax, etc.) new
processing facilities have developed. In the region, there was one processor in 1995; now there are four.

More than 40 teens and adults have participated in GPSGIStraining programs, and community projects
have included helping a city forester map mosquito breeding areas for more targeted chemical
application, having teens teach farmers at an annual pesticide update how GPSworks, and using a GPS
challenge activity as a Friday night fun alternative activity for teensin one small rural community to
teach other teens about GPS and to address the need for positive youth development activities within their
community.

An easy-to-use spreadsheet has been devel oped by NDSU researchersto help new generation cooper atives
monitor their financial status and evaluate risk. 1t will be used by cooperatives throughout the Great
Plainsto assist with financial decision making. Explicitly incorporating risk into the spreadsheet helps
directors and managers examine scenarios to limit downside risk, inherently protecting the far mer/owner
equity position.

Key Theme - Char acter/EthicsEducation: Character Counts



Today’ schildrenhavenot alwayshad theopportunitiesneeded to makewisechoices. 4-H Y outh programs
provideopportunitiesfor youthtodevel oplifeskillsincommunication, workingwith others, and gettinga ongwith
others. EthicsEducationisaneducational program that hasbeenincorporatedinto programswithin4-H youth
programmingaswell asinschool sand communitiesthroughout NorthDakota. CHARACTER COUNTS! isan
educational program devel oped by the Josephson I nstitute of Ethicsand adopted by theNDSU Extension Service
toteachsix character traits. They aretrustworthiness, respect, responsibility, caring, fairnessandcitizenship.

State, federal, |local and grant sourcesof funding haveenabled North Dakotatooffer CHARACTER COUNTS!
incommunitiesandin4-H youthactivitiesthroughout thestate. V olunteers, county extension staff (stateandlocal)
alongwithschool administrators, teachers, and community membershavebeen part of thetrainingand
implementationof theprograminloca communities.

L eadersandteachersaretrainedinthecurriculumandthenareabletoteachthecurriculumandactivitiesto
others. It makesuseof traditional extensionface-to-facetrainingwithleadersandthenexponentially expandsas
eachleader trainsmorepeopl e. Educati ona material soncharacter includingextens onpublicationsand

newsd etterspromoteand explain character education. It hasbeenincorporatedinto activitiesat county and state
fairsaswell. Inadditiontelevision, radio, and newspapershaveal sopicked up onthe need to educatefor
character. Many school shaverequested thischaracter educati on programafter going through school
improvement processesand havecometotheextension servicefor assistanceinthisarea

Impact - Morethan 533 teachersand other adultsinNorth DakotaCommunitiesweretrainedtousethe
CHARACTERCOUNTS! curriculumdirectly withyouthinNorth Dakotain 2001. Thisincluded educatorsfrom
36.school districts. Based on past experiencewiththeprogram, itisestimated that thosetrained throughthegrant
workedor will work withat least 13,325 youthwithinsix monthsof completingthetraining. Themgjority of the
participantsareteacherswhowill continuetowork with additional youthintheprogramfor atleast threeyears
increasingtheinitia estimateof thenumber of youthreached andreinforcing theprinciplestaughtin thecurriculum.

"\l2

Anevaluationplantomeasuretheeffectivenessof CHARACTER COUNTS! inNorthDakotawasinitiatedin
2001. Student andteacher survey instrumentswereadaptedto theneedsof North Dakotafromthe South
DakotaStateUniversity Cooperative Extens on Service/4-H Eval uation. During spring of 2001 thefirst student
andteacher surveyswereadministeredto establishabaselineto comparefuturesurveys. Thedatafromthe
surveyswill hel pdraw conclusionsabout thebehavioral changes occurringasaresult of thisprogram. Thefindings
cannot beused tomakedefinitestatementsabout theprogram’ seffectiveness. They aredesigned asbaselines
againstwhichfuturemeasurementscan becompared.

Seven school sinseven countieswereinvitedto participateintheteacher surveys. Onehundredfifty surveyswere
returned fromteachersingrades1-12. Impact measuresfromthesesurveysgiveusawindow intotheteacher
perceptionsof how theprogramisworking. Theteachersbelievethat althoughthey cannot say that studentsfight
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lessoftenthey do hel p each other moreand call each other namesless. Ingrades 1-6themajority of teachersfeel
their studentsarelessdestructiveof property andtreat theteacher with morerespect. Sincenot asmuchtimeis
spentingrades7-12onCHARACTER COUNTS! thenumbersarelower inthesamecategories. Themgjority
of teachersingrades1-6feel that their studentsplay by therulesmoreoften and havebetter recessbehavior. In
grades7-12, 15 percent of teachersfed that their studentscheat | ess, 12 percent get their homework donemore
oftenand 7 percent havebetter manners.

Teachersingrades1-6 perceivethat their studentsarereceptivetotheprogram, that fellow teachersare
supportiveandthat parentsaresupportive. Ingrades7- 12 teachersperceivethat 35 percent of studentsare
receptivetotheprogram, 29 percent of theteachers are supportiveof the programand 23 percent of the parents
aresupportiveof theprogram. Both groupsperceived thecommunity aslackinginsupport of thisprogram. Most
teachersarenot surethat thisprogramreacheschildrenwhoreally needit. Themajority inall gradesfeel sthat the
curriculumisageappropriate. Forty-onepercent of teachersingrades 1-6believethat CHARACTER
COUNTS! makesadifferenceinthelivesof their studentswhileonly 14 percentingrades7-12believethis,
Forty-ninepercent of teachersingrades1-6 believethat CHARACTER COUNTS! will haveal ongtermimpact
ontheir communitieswhileonly 21 percent believedthatingrades7-12.

Twoteacherssummed upthewholeprocess. Onesaid” | think itisanexcellent programbutitisway tosoonto
belookingfor permanent changes! | think thosewho started theseactivitiesat ayounger ageand continuethem
will gainmorethanmost senior highstudents.” Another teacher said“ It takestimetomakechangesinour lives.”

Sour ceof feder al funds: Smith-Lever

Scopeof Impact: StatespecificwithintheNational CHARACTER COUNTS! effort.

Key Theme - Community Development: ValueAdded AgricultureEducation

Thiseffort focusesonthreephasesof val ue-added agriculturedevel opment. Thefirstistoassist producersand
industry identify thestrengthsand opportunitiesintheregion. Thesecondistoeducateclientson constraintsand
requirementstodevel opanidentifiedval ue-added venture. Thethirdisto serveasaresourcefor implementing
identifiedva ueaddedagricultureopportunities.

Impact - Fiveeventsaimed at educatingthepubliconthestrengthsandidentified opportunitiesfor theregion

wereheldduringtheyear. Interestinval ue-added agriculturewashighasover 75 participantsattended each

session. Theoutcomeof thiseffortincludedidentificationof four areasthat parti cipantsfelt had thebest

opportunity for success. Thefirstwaspotential for highva uecrop development withthevastirrigationresources
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intheregion (potatoes, onions, and cabbageweresingled out). Thesecond wasdevel oping nichecropstobe
usedinrotationwithhighvalue crops(malting barley, soybeansandidentity - preservedwheat wereidentified).
Thethirdwasattractingfood- processing firmsfor better markets(an effortisunderway toattract aFrenchfry
planttotheregion). Thefinal areaof identified opportunity wasthedevel opment of higher valuedrylandcrops
(chickpeas, other legumes, and oil seed cropssaw dramati c acreageincreasesinthepast threeyears).

Throughout theyear producersand end userswerebrought together inan effort toformval ueadded agri culture
productionand marketing alliances. Four outcomesfromthiseffort areoffering va ueadded opportunitiesto
producersintheregion. First, Anheuser Busch, Cargill and Coorshaveimplemented amaltingbarley increase
program. Acreageof selected varietiesof malting barley under contract hasgonefromzeroacresin 1998toover
30,000 acresin 2001. Thethreecompanieswouldliketo contract 50,000to 100,000 acresof malting barley in
thenear future. Second, identity - preserved wheat productionfor sal edirectly to end-user marketsbeganin 2000.
Tenproducerscontracting 1,100 acresof identity - preserved hard red springwheat participatedinapilot program
todevel opthisopportunity. Acreagefor thisproject shouldincreasesubstantially infoll owingyears. Third,
contracted irrigated potato productionwent from zero acresin 1997 to 80 acresin 1998 up to 1,500 acresin
2001. Duringthesummer of 2000, $2.6 million of potato storagefacilitieswerebuilt aslocal Frenchfry
processorshaveguaranteedfiveyearsof production contracts. Eventually, theregion hopestoattract aFrench
fry processing or potato dehydration plant fromthiseffort. Fourth, pulseand oil seed cropshaveseenadramatic
increaseover thepast threeyears. With over 100,000 acresof legumecrops(chickpeas, field peas, lentil, etc.)
andover 2millionoilseed acres(canola, mustard, flax, etc.) many new processingfacilitieshavedeveloped. In
theregion, therewasoneprocessor in 1995; now thereare4 processing facilities.

Onthelivestock side, twodairiesarecurrently working onequity drivesand hopefully will beinproductionin
2003. Anafafacubingandpressfacility isintheworksandwill utilize 75,000tonsof alfalfaintheregion. The
hay will bemarketedinthehorseand dairy industriesand will be shipped mostly tothePacific Northwest,
Cdlifornia, Texas, Minnesota, and Wisconsin. Theremay bemarketing opportunitiesoverseas, for examplein

Japan.

Sour ceof federal funds: Smith-Lever

Scope of Impact: Multi-statelntegrated Researchand ExtensioninND andMT.

Key Theme: Workfor cePreparation —YouthGlI S/\GPSTraining

Extensionspecialistsfromthecenter for 4-H and agricultural engineering haveteamedwith county extension
agentstocreate 4-H GIS/GPS|eadership campsfor teensin NorthDakota. Theprogramisdesignedtoteach



teamsof teensand adult mentors Gl Sand G.P.S. skillsindatacollectionand mapping for usein areasof need
backintheirlocal communities.

I mpact — Morethan 40 teensand adultshavepartici patedinthistrai ning program. Community projectshave
included hel pingacity forester map mosquito breeding areasfor moretargeted chemical application, havingteens
teachfarmersat anannual pesticideupdate how GPSworksand usingaGPSchallengeactivity asaFriday night
funalternativeactivity for teensinonesmall rural community toteach other teensabout GPSandto addressthe
needfor positiveyouth devel opment activitieswithintheir community. Inaddition, Nor th Dakota4-H hastwo
traveling GPSeducational trunks, each containing 10 GPSunits, educationd activitiesand suppliesfor carrying
out GPStrainingactivities.

Sour ceof feder al funds; Smith-Lever

Scopeof impact: Statewideextension

Key Theme —Community Development —I mpactsof AgricultureProcessingPlantson Rur al
Communities

Theimpactsof agricultureprocessing plantsonrural communitieswereeva uated by researchersthroughdata
collectedfromcommunity leaders, company officias,andarearesidentsinfour North Dakotatownsthat arethe
sitesof new agricultura processingfacilitiesdevel oped duringthe1990s. Study resultsindicatedthatimproved
job opportunitiesand enhancedincomesweregenerally seenasmajor positiveeffectsof thenew processing
plants. Becausemost of theplant jobsweretaken by personsalready livinginthearea, thenew plantsdid not
leadtosubstantial in-migrationor major popul ationgrowth, but served to stabilizethel ocal economy and
population. Of al theeffects, only air quality andwater quality weremoreoftenrated asnegativethan positiveby
local residents, butinterviewsindicated that eventheseeffectswerenot major concerns.

I mpact — Communities, businessplannersand policy makerswill usetheresearchto planfor new business
devel opment and anti ci pateeffectsof that devel opment.

Sour ceof feder al funds; Hatch

Scopeof impact: Statewideresearch



Key Theme: Community Development —I mproved M anagement for Value-Added Communities

Vd ue-added cooperativesintheNorthern Plainshavehad maj or financial difficultiesfor avariety of reasons,
includingmarketing, productionlinedifficulties, financial and equity management and under capitalization. NDSU
researchersdevel opedamanagement tool for new generation cooperativesthat featuresauser - friendy
spreadsheet that trackscooperativefinancial statusandincorporatesrisk intofinancial projections.

I mpact — Interest inthenew spreadsheet hasbeen broad and it will beused by cooperativesthroughoutthe
Great Plainstoassistwithfinancia decisionmaking. Explicitly incorporatingriskintothespreadsheet helps
directorsand managersexaminescenariostolimitdownsiderisk, inherently protectingthefarmer/owner equity

position.

Sour ceof feder al funds: Hatch

Scopeof impact: Multi-stateresearch.

Allocated Resources

($x $1,000) FYO1
1862Extenson($)  Smith-Lever 490
State 700
FTE 17.5
1862 Research ($) Hatch 30.6
State 45
FTE 0.9



B.STAKEHOLDER INPUT PROCESS

Variousprocessesfor stakehol der input areutilizedonanon-goingbasis. Thisinputisusedtoshapeour long
rangepl an of work alongwith adjustmentsto our annual activities. North Dakotaresearchand extensionalso
mai ntai nsstrong rel ationshi pswith stateand county government officials. Statel egid atorsand county
commissionersactively participateinmeetingsand workshopsand providefeedback directly toindividua faculty
andadministrators. Theseprocesses assurethat high priority issuesfacingthepeopleof North Dakotaare
addressed andthat programsaredirectly supported by North Dakotaciti zens. Examplesof stakehol der input
processesundertakenareasfollows:

StateBoard For Agricultural Resear chand Education (SBARE)

SBARE held monthly meetingsduringthefiscal year that wereal so attended by department chairsandresearch
extensioncenter directors. Themeetingsfocusedon ng current programsandidentifyingissuesand needs
for new programs. I ndividual citizensand commodity group representativesprovideddirectinput. Thestate
legidatureamended|egid ationtoincludetwo standinglegid atorsasmembersof SBARE. Thisarrangement hel ps
assurethat |egidativesupport ismaintained. Threesub-committees, Crops, Livestock, and Other Programs,
wereorganized asworkinggroupsfor SBARE. Thesecommitteesmet several timeswithindustry representatives
togatheringadditional input onissuesand needs. SBARE alsoadmini stersagricultural gastax fundsusedto
support research programs. Producersandindustry representati vesserveon commoadity committees, which
prioritizeprojectsandawardfunding.

M ulticounty Program Unit (M PU) Advisory Committees

TenMPU advisory committeeseach met at | east twiceduring thepast fiscal year, onceinthespringandagainin
thefall. Thespring meetingsdeal t withissuesand needsidentificationwhilethefal | meetingswerededicatedto
programreview. Thisinputisutilized by extensionagentstodeveloploca programsandtoset directionforthe
StateExtension Planof Work. Many M PU advisory committeememberswork directly withtheirlocal extension
agent on programdevel opment. M PU advisory committeemembersarenominat ed by their local county.

County Gover nment Over sight

County commissionersactively participateincounty extensionprogramreviews. Thecounty extension budgeting
processal soresultsinstrong engagement from county government. Thisarrangement hel psassurethat extension
programsaregrassrootsdrivenand arefocused onlocal issuesand needs.

Resear ch Extension Center Advisory Committees

Thesevenresearchextension centers(RECs) heldwinter meetings withtheir citizensadvisory boardsthat

focused onissueidentificationfor bothresearchand extens on programming. REC staff not only usedthisinput to
66



set programdirectionfor thecenter but alsoconveyedit to mainstationresearchersandto SBARE. Summer
meetingsandfieldtourswereal soheldtoreview programsand observetheprogressof researchactivities.

Irrigation Summit & Caucus

Anirrigationsummitwasheldat NDSU duringthefall of 2000. The purposewasto promoteeffective
communicationamongirrigationinterestsinthestateand NDSU, i dentify processesfor maintainingstrong
communi cations, and prioritizeresearch needs. Research scientistspresented asynopsi sof their curr entresearch
andtheir goalsfor thefuture. Industry representativesand producersidentified additional researchissuesand
needs. Thisinformationisusedtoguideirrigationresearchand extension programpriorities. NDSU researchand
extensionareal soass stingtheNorth Dakotal rrigation Caucusdevel opalongrangestrategic planfor future
irrigationandhighvauecropdevel opment.

Livestock Resear ch and Education Committee

TheNorth DakotaStockmen’ sA ssociation Research and Education CommitteemeetswithNDSU faculty and
administrationonaregular basi storeview current researchand extens on activitiesand provideinput onissues

and concerns. NDSU faculty and admini strational someet withtheLamb and Wool Growers, Milk Producers,
and Pork Producersonaregular basis. Thisinteractionisusedtoreaffirmthat livestock programprioritiesare
addressingtheneedsof North Dakotalivestock producers.

North DakotaNutrition Council

NorthDakotaNutrition Council, establishedin 1980, has morethan 180 memberswhoidentify nutrition
educationneeds. Thecouncil hasrepresentati onfrom several agenciesand organi zations, eachwithaspecific
nutritionfocus. North Dakotanutritionissuesareidentified by themembershipanddirectedtothe appropriate
agency or organizationfor action. NDSU Extension Servicespecialistsand agentshavetakenthelead
educational roleinaddressing severa nutritionissuesidentified by thecouncil.

FamilyLifeEducation Committee

Department of Human Servicesand NDSU Extensi on ServiceFamily LifeEducation Committeewasestablished
in1992 by theNorth Dakotal egid aturetoeducateand support individual sat all pointswithinthefamily lifecycle.
Thecommitteemeetssix timesper year toidentify issues, plan, andimplement educational programs. TheNDSU
Extension Serviceistheprimary sourceof theeducational programsand outreachtothestate.

C.PROGRAM REVIEW PROCESS

Nosignificant changeinprogramreview processes sincefive-year Plan of Work.



D.EVALUATION OF THE SUCCESSOF MULTI AND JOINT
ACTIVITIES

Theissuesaddressedinmost “multi andjoint” activitieswereidentified by county and multicounty programunit
advisory councilsal ongwith specificboardsandgroupslikethe Sugar Beet Research EducationBoardand
SBARE. Thetargeted audiencesfor theseprogramswereinclusiveof all clientelewithavestedinterestinthe
issue. Many programsareon-goingor multipleyear inlength; however, specificimpactsw erenotedwhere
applicable. M ost of theseactivitiesresul ted intimeefficienciesfor theextens oneducator, and they provideda
compl eteeducational experiencefor theenduser. Thefollowingisapartid listingof multi - stateandmuilti-
ingtitutionactivitiesundertaken.

Great PlainsStates Collaboration

ExtensionprogramleadersfromNorth Dakota, South Dakota, Nebraskaand Kansascontinually interact on
programmingand staff devel opment i ssuesthat addressneedsinall four states. Thelogicmodel continuesto be
utilized asaprogram planning/ program performanceindicator inall four states. Northand South Dakota
specifically usethelogicmode toguidetheir annual program planning process. Both stateshavea so collaborated
onthedevelopment of “ corecompetency” projectsfor extensionworkers.

Cropping systemsspecialistsand agentsfromthefour Great Plainsstateshosted anin - service workshop
designedtofoster multi - staff program collaborati on and subject matter training for agents. T hisworkshophas
fosteredthedevel opment of on-goingcommunicationslinkages, thesharing of educational resourcesandthe
exchangeof programmingidess.

Thefour Great Plainsstatesarea so collaboratingoninformationtechnol ogy effortsthat will mutu aly benefital
for states. Most of thiswork isstill intheplanning stagesbut will ultimately resultinenhanced technol ogy training
for extensionagents, stronger programdelivery focused onrural communitiesande-commerce.

Tri-stateCornWork

North Dakota, Minnesotaand South Dakotacontinueto cooperatein planningand delivering extension
educational effortsoncornproductionand utilization. Educational effortscontinuetobemulti - county/multi - state
workshops, fiel d toursand massmediawork that emphasi zesproducti on management practi cesand marketing.
Cornproductioncontinuestogrow inthethreestatesdueto market opportunities, excellent yiel dsand adoption
of agronomi ¢ practicesthat havemadecornacompetitiveandviablecropin thethree-statearea.

NorthernPlainsSustainableAgricultureSociety and OrganicAgriculture
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TheNorthern PlainsSustainableAgriculturesociety (NPSAS) containsmembersfrom North Dakota, South
Dakota, Montana, Nebraska, Minnesotaand Canada. Thegroup’ sgoal isto promotesustainablefood
productionsystemsinagriculture. Whilemany of themembersareorganicproducers, itwelcomesall those
interestedinproducingfoodinsustainablesystems. A North DakotaExtens onagent continuestochair this

group, withthemagj ority of thememberscomingfrom Northand South Dakota. NDSU Extension Servicestaff
havebeenactiveindevel oping educational programsfor NPSAS. Morethanfiveyearsago NDSU extension
wasinstrumental indevel opingthebeginningorganicfarming programfor NPSAS. It started out with 10new
producersand now annually drawsacrowd of 60 producersfromsurrounding states. TheNDSU Extension
Servicehasal sodevel oped an organic crop budget and abulletin on switchingto organic producti onthatiswidely
usedinboth Northand South Dakota. New organi cfarmershaveusedthebeginning organicfarmingtractandthe
bulletinonswitchingtoorgani ¢ productiontohel p successful transitionintoorganic production. Organic
producersfrom North and South Dakotahaveused thecrop budgetsfor financial planningand gettingloansfor
their operationfromlenderswhoarenot familiar withorganicfarming. TheNorth DakotaExtensionagentwho
chairsthisgroup continuestoreceiveanincreas ngnumb er of contactsfromorganicfarmers, consumers,
university personnel andfedera agencieslookingfor adviceon organicfarmingandtheorganicindustry. Current
work isfocused onfacilitating adial ogueonthecoexistenceof GM O, non-GM O and organic crop production.

EWEASK Regional Sheep CD ROM

EWEA SK isaCD onbasi c sheep nutrition devel oped by theNorthern M ountain PlainsRegional Sheep

Extens on Service Consortium: Sheep ProductionintheNorthernPlains(#93-ESPN -1-5197). Theconsortium
indudessheep specialistsfromNorth Dakota, South Dakota, M ontana, and Wyoming. TheEWASK CDshave
beendistributedto county and areaofficesinall four states(~200 copies). The CD also containssheepresearch
reportsfromthefour states.

Advanced Crop AdvisersWorkshop

Thisisanannual two- day event organi zed and conducted by theND SU and MinnesotaExtension Service.
Partici pantsincludecrop consultants, agronomists, extensi on agents, and agri - bus nessrepresentativesprimarily
fromNorth Dakotaand Minnesota, but a so South Dakota, M ontana, and Manitoba. I nstructorsinclude
university andagri-business personnel . Theobjectiveof theeventisto providenew and practical informationfor
crop advisersto updateand enhancerecommendationsprovidedtofarmers. A typi cal agendaconsi stsof fiveto
sixtwo-hour concurrent sessions. About 130- 150 peopl e attend theworkshop each year. Scopeof impactis
muiti - state. Written eval uationsfromthe 2000 workshopindicated favorableratings: presentations=3.2-4.5,
content = 3.0-4.5, and value= 3.2-4.5(scale: 1 =poor and 5=excellent).

Commer cial Vegetable Growersof North Dakota meetsResear chers

TheCV G of ND recently set upameeting with new vegetablegrowersinNorth Dakotato meet with researchers
fromaroundthestateand out of state. Researchersfrom Sidney, Mont., and Staples, Minn., wereasked to
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attend. Havingasounding boardto hel plead research objectiveshasworkedwell inthissituation. Inprevious
years, varieta researchwastargeted by the CV G of North Dakotaand another group calledtheHighValue
Irrigated Crops Task Force. Research plotswereset upinfiveareasof North Dakota, Montanaand Minnesota.
Theplotswereusedto sel ect varietiesthat will dowell intheproductionand marketing project. TheCV G of ND
hasnow hiredamarketer fromwithinthevegetableindustry tobring contractstonew growersand start
commercial production. Thelearningcurveissteepwithnew crops. Themeetingwithresearchersand new
growerswill lessenthat |earning curveand givedocumented datafor vegetabl e productioninNorth Dakotaand
surrounding states.

Web pagebeing assembled to connect producer sand | dentity Preser vation processor sand markets

TheNDSU Extension Service, Northern Cropsl nstituteand the State Seed Department have assembled aweb
pagelisting companiesthat areworkingwith speciaty cropsandespecially identity preserved markets. Theweb
pagewill bestarted by contacting processorsand marketswithaletter askingthemtofill out asurvey onthe
internet. If thesurveyisfilled out, thecompany hasachancetodo someadvertising or detailing of servicesat the
sametime. Thefinal web pageisthen assembledfromthesurvey andwill bearesourcefor processorsand
farmersthat arelookingfor situationswherethey canwork interdependently.

North Dakota State Univer sity Extension Servicewor ksto set up food processor association in North
Dakota

TheNDSU Extension Servicehasworkedwith themanager of alocal potato processingfacility andaneconomic
devel oper to start aprocessor association. Thereisno history of processing associationsin North Dakota, and
withthepotential for farmersand processorstobeworkingtogether, thenew group bringsalot to thetable.

| nterdependenceandtheinformation ageof agriculturearenew buzz wordsbut evenmorethanthat, they mean
strengthinbusiness. TheGreater North DakotaA ssoci ation hasal so been added asacatalyst tomakethe
associationwork efficiently. TheNorth DakotaFood ProcessorsAssociation (NDFPA) isworkingtolook at
transportation, purchasing, marketing, partnering and other waysto operatemoreeffectively. NDFPA isalso
publishinganewdetter called“PROCESSTHIS.”

Red River Valley Vegetable Task Force

TheRRVYV Task Forcehasbeeninplacefor several yearsto draw on expertisefrom both North Dakotaand
MinnesotaworkingthroughtheNorthern Great Plainsinc. Extensionserviceemployeesfromboth statesare
represented onthe Task Force. Thegroup continuestowork with French companiesthat haveadvancedfood
processing capabilities. Theadvanced capabilitiesarenot beingusedintheUnited States, whichrepresentsan
opportunity todo businesswithfarmer-based cooperativesandjoint venturewithexisting U.S. companies.
Contactshavebeen madeandfeasibility studieshavebeendoneto hel pimplement thenew process. A pre-
processed vegetabl e proj ect conti nuesto show promise. Thispre-processed systemwoul d usefarmersand
outsourcing companiesto providebacteria-freefarminputstothefinal food processor. Thisgivestheprocessor
theability tomarket processed foodswithout preservativesand still maintainhighquality andlongshelflife. This
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isbeing madepossibleby havingtwo statesworkingtogether and sharinginputsfor theanalysisandlaunchingof a
new industry.

Multi State Onion Resear ch Proj ect

Minnesota, Montanaand North Dakotaextensionand research staff worked together in2000to extendthe
capacity for vegetabl eproductionand marketingintheregion. A North DakotaspecialistandaMinnesota
extensionagent alongwitharesearcher from Sidney, Mont., coordinated effortswith an | daho seed company
toidentify onionvarietiesthat will dowell intheregion. Thecompany isinterestedintheregionbecause
vegetableproductionisbeing driven out of theexisting production areasby production cost, popul ation
expansion, andregulation. Test plotswereplanted in2000 and 2001 at Sidney, Mont.; Oakes, N.D.;
Carrington, N.D.; and Staples, Minn. Thetest plot resultswerecompiled and assembledfor the seed
company tofurther select varieties. Theproject hasmeant sharingof |abor, talent andinformationtomove
towardanew production of ahigh-va uecroptoreplacelow valued commodities.

North Dakota/M ontanaCounty Program Collabor ation

A small grainvariety plot using seedfromboth M ontanaStateUnivers ty and North DakotaStateUniversity
wasplanted, maintained and harvested asacooperativeventure. A joint small grainstour of thisplotand
other sitesof currentinterest wasplanned and conducted. Educational speakersfrom both states, usually
extensionspeciaists, wereutilized. TheMon-Dak Wool Pool, ajoint 4-H camp, and educational
programminginspecialty areas areother collaborativeeffortswhere extens on agentsfromboth stateswork
together.

4-H Cooper ativeCurriculum System

A North Dakota 4-H curriculumextensionspeciaist chairsthestaff devel opment work teamfor thissystem.
Thisinvolvestwomonthly phonecalls, reviewing proposal sand preparing materia s, whichamountsto about
20percent of thisindividual’ stime. Several North Dakotaextensionagentsareservingoncurriculumdesign
teamsfor |eadershipandgeospatid literacy. Eachdesignteamincludesmembersfromat least sx states. This

work involvesattendingworkshopsonwriting curriculumandleading effortstowrite, revise, review, andpilot
curriculumpieces.

E. MULTISTATEEXTENSIONACTIVITIES

Value-Added AgricultureEducation Program
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Effortstoeducateproducers, industry, government, andfinancial clientel einboth NorthDakotaand Montana
arethefocusof thisval ue-added agricultureprogram. Thiseffort focusesonthree phasesof valueadded
agriculturedevel opment: (1) toass st producersandindustry identify thestrengthsand opportunitiesinthe
region; (2) toeducateclientson constraintsand requirementsto devel opaval ue-added ventures; and (3) to
serveasaresourcefor implementingidentified valueadded - agricultureopportunities.

Fiveeventsaimedat educatingthepubliconthestrengthsandidentified opportunitiesfor theregionwere
held. Over 75 partici pantsattended each session. Theoutcomeof thiseffort includedidentification of four
areasthat parti cipantsfelt had thebest opportunity for success. Thefirst waspotential for high-vauecrop
developmentwiththevastirrigationresourcesintheregion (potatoes, carrotsand onionsweresingled out).
Thesecondwasdevel oping nichecropstobeusedinrotationwith highvaluecrops(malting barley and
identity preservedwheat wereidentified). Thethirdwasattractingfood- processingfirmsfor better markets
(aneffortisunderway toattract aFrenchfry plant totheregion). Thefinal areaof identified opportunity was
thedevel opment of higher valuedry land crops(chickpeasand other legumessaw dramati c acreag eincreases
inthepastthreeyears).

Throughout theyear producersand end userswerebrought together inaneffort toformvalueadded
agricultureproductionand marketingalliances. Four outcomesfromthiseffort areofferingval ueadded
opportunities to producersintheregion. First, Anheuser Busch, Cargill and Coorshaveimplementeda
malting barley increaseprogram. A creageof selected varietiesof malting barley under contract hasgonefrom
zero acresin 1998 to over 30,000 acresin 2001. Thethreecompanieswouldliketo contract 50,000to
100,000 acresof malting barley inthenear future. Second, identity - preserved wheat productionfor sale
directly toend-user marketsbeganin 2000. Ten producerscontracting 1,100 acresof identity - preserved
hardred springwheat participatedinapil ot programto devel op thisopportunity. Acreagefor thisproject
shouldincreasesubstantially infollowingyears. Third, contractedirrigated potato productionwent fromzero
acresin 1997 to 80 acresin 1998 up to 1,500 acresin2001. Duringthesummer of 2000, $2.6 million of
potato storagefacilitieswerebuilt aslocal Frenchfry processorshaveguaranteedfiveyearsof production
contracts. Eventually, theregionhopestoattract aFrench fry processing or potat odehydrationplantfromthis
effort. Fourth, pulseand oilseed cropshave seenadramaticincreaseover thepast threeyears. Withover
100,000acresof legumecrops(chickpeas, field peas, lentil, etc.) and over 2 million oil seed acres(canola,
mudtard, flax, etc.) many new processingfacilitieshavedevel oped. Intheregion, therewasoneprocessor in
1995; now thereare4 processingfacilities.

Asvaue-added effortssuch astheventuresdescribed aboveareimplemented, providing adequateresources
andgoodinformationiscritical tofurther devel opingtheseventures. Detail ed economi cdataontheseprojects
wereprovidedto producersinterestedinbecominginvolvedwithva ue-added agriculture. Asaresult, more
producersarebecominginvolved, more acresof higher valuecropsarebeing produced, and producersare
addingwealthtotheir bottom|lines.

Agronomy Program



A multi- stateproject betweentheNDSU Extension Service, the South DakotaState University Extension
Serviceand DucksUnlimited continuesto promotereducedtill agepracticesandtheproduction of winter
annuals. Theproject wastodetermineyielddifferencesamong soybeansgrownonno-tilledland. Equipment
deal ersfrom Sargent and Ransom countiesin North Dakotaand M arshall and Day countiesin South Dakota
continueto participatewithfield demonstrations. SpecialistsfrombothNDSU and SDSU gavepresentations
andledtoursof thefield demonstrations. Cooperativework betweenextensionand DucksUnlimited allowed
anextensvetria programtobedevel oped. It allowed succinct, current informationto bedisseminated on
no-tillageand production practices. Theprogramallowedfarmersfromboth statesto seethetrials
established, managedthoughtheseasonandthefinal results. It also alowed the cooperative project to be
produced throughboth universitiesandthenon- profit DucksUnlimited organi zation.

Multi-state Crop Program and the CropsTeleconferencefor NDand MN

A cooperativeprojectinvolvingagronomy information sharing acrosstheRed River Valley wasbegunin 1999
and continuedthrough 2000 andinto 2001. Croppinginformationoncorn, soybeansand canola wasshared
acrossstatelinesinNorth Dakota, Minnesotaandinto South Dakota.  Both hard copy and electronic
croppinginformationwasprovidedintheformof bulletins, brochures, crop newsd etters, posters, PowerPoint
programs, DTN articles, newsrel easesandthroughlist servessuchasAgDakota. A Web siteismaintained
for county agentswithintheRedRiver Valley fromboth North Dakotaand Minnesotaand cropping concerns
andinformationweredi sseminatedthroughaweekly, interactivetel econferenceforumfor discussingcrop
diseases, insects, and weed concernsaswel | ascrop progress. Thisforumallowedthecounty agentsto
request specificspeciaistsandin-depthinformationon problemsthat wereencounteredinthecounties. Also,
thediscussionsthat followed all owed thecounty agentsto provideinformationtofellow agentsandal so
establishedaplatformfor standardizinginformationgivenout at thecounty level , specifically ontechnica
reguestssuchascropinsurancerequirementsandthecounty agents' rolesinansweringquestionsand
providingassstancewiththeseprograms. Agentsfromboth stateshaveemphasizedthetimely hel pthat has
comefromthiscropstel econferenceforum.

Teamwor k Reaps Sweet Successfor Sugar Beet Producers

Sugar beet growersin North Dakotaand Minnesotaproduce 50 percent of United Statesbeet sugar. The
total businessactivity of thesugar beetindustry inNorth Dakotaand Minnesotawasestimated at $2.3 billion
in1997. Cercosporaleaf spotisthemost seriousleaf diseaseof sugar beet inNorth Dakotaand Minnesota.
Thisdiseasecausesreductionsi ntonnageand sucrose, increasesimpurities, and rootsof diseased plantsdo
not storewell insugar beet piles. 1n 1998, sugar beet growersin North Dakotaand Minnesotal ost $75
millionbecauseof Cercosporal eaf spot, despitespending $38millioninfu ngicideapplications.

Actionand Recommendation



Researchersfrom North DakotaState University andtheNorthwest Research Outreach Center, University of
Minnesota - Crookston, and researchersfromthe Southern MinnesotaBeet Sugar Cooperativeconducted
studiesto determinecontrol and management strategiesfor Cercosporal eaf spot. Thesestudiescontributed
tothefungicide Eminent being granted asection 18l abel for controlling Cercosporal eaf spotinNorth Dakota
and Minnesotain 1999, 2000, 2001, and 2002. Extensionspecialistsrecommended that sugar beet growers
rotate Eminent withfungicideshaving different modesof actionfor Cercosporal eaf spot control and
management of fungi cideres stance. Our researcha soshowsthat another fungicide, Head line(astrobilurin),
alsoisvery effectiveat controlling Cercosporaleaf spot. Itisanticipated that thisnew product will haveafull
|abel in2002 sothat growerswoul d haveeffectivefungicidesfromdifferent classesto control Cercospora,
and by rotatingdifferent classes, managefungicideresi stance.

Impact

Cercosporaleaf spot severity insugar beet wasvery highin 1999, moderatein 2000, andlow in 2001.
Growershad excd lentfield control us ng Eminent and other fungicidesinaternation. Ninety-seven percent
and 94 percent of growerssurveyedin 1999 and 2000, respectively, indicated that they rotated the use of
Eminent. Thepercentageof sugar beet growerswho stated that Cercosporaleaf spot wastheir worst
production problemdroppedfrom 36 percent in 1998to 6 percent in 1999, 3 percent in 2000, and 1 percent
in2001.
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F.INTEGRATED RESEARCH AND EXTENSIONACTIVITIES

Renewable Resour ces
EDUCATION:

* A 12-month grazingand for ageplanningwor kshop (two- and thr ee-day): Fourintensivegrazingand
foragesessionswereheldinNorth Dakotafor livestock producers. Rancherslearnedtoimprovetheir
rangel and management skillsanddevel opyear -long forageusestrategies. Therewere84ranchers
participatinginthisprogram. Roughly 47 percent of therancherswerebeginnersin devel oping new grazing
strategieswhiletheremainingindividua slookedtofurther improvether current grazingandforageprograms.
Thesefour workshopsimpacted almost 116,000 acresof nativerangel and, pastureland, and hayland. Over
75 percent of thepartici pantswere planning to add new range improvement practi ces, and over 90 percent
plannedtoimplement thetraining strategieslearnedintheworkshops. Twoemployeesof theUSForest
Serviceandthe Commissioner of theNorth DakotaGameand Fish Department parti cipatedintheprogram.
These threeindividual sresponsetotheworkshopincludedtryingtoincorporatenew strategiesonapotential
1to2millionacresof publiclands.

* Traceand macr ominer al management wor kshops: Four workshopswereconductedinwesternNorth
Dakotafor livestock producers. Rancherslearned mineral needsfor livestock, mineral statusonrangeland
and pasturel and, and bal ancingminera needstoimprovemanagement skillsof thegrazinglivestock animal

and becameproactiveinmaintai ningand understandingawell -balanced mineral program. Theseworkshops
weredesignedtoteachlivestock producerspotential problemsinmineral deficienciesandhowtobalancea
supplement programtoimprovelivestock health. Over 150 ranchersparticipatedintheseworkshops, having
adirectimpact ontheheal th and production potential of an estimated 30,000 head of livestock.

*Educatingyouth ontheimportanceof theranger esour ce: A four-day rangeyouthcampwas
conductedinwestern North Dakotafor youthinterestedintherangeresourceandrangejudging. Y outh
learnedtheimportanceof rangetolivestock producers, theenvironment community, andwildlifeenthusiasts.
They learned basi cfundamental rangemanagement practicesand how tojudgetheresourcefor healthand
vaueforforageandwildlifehabitat. Over 40youth ages13- 18 participatedinthefour-day camp and over
140 participatedinthe State Range Judging Contest. Webelieveany involvement of youthintheimportance
of therangeresourceand fundamental needsfor managingtheselandswill createamorewel | -rounded adult.

RESEARCH:

*Nutritional composition and miner al statuson nativer angeland and intr oduced gr assplants: The
NDSU Extension ServiceincooperationwiththeAnimal and Range SciencesDepartment and Hettinger
Research Extension Center hasconducted threenutritional stu diesinwesternand south central North
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Dakota. Thisresearchhasrecognizednutritional compositionand mineral statusof 36 different grass
varieties(20cool -season and 16 warm-seasongrasses). Theseresultswill allow foragegrowers, livestock
producers, andwildlifemanagersto sel ect oneor moregrassesthat fit their needsand goal stoprovidea
moreeconomically efficient operation. They canselect agrassthat fitsaspecificprogramand problemarea.
Example: if alivestock producersneedtoadd springandfall pasturesand asummer hayingfield, they can
select agrassthat fitseach specificneed whileproviding nutrientsandforageat optimal level s(meadow
brome’ Regar’ for spring, switchgrass' Forestburg’ for summer hay ground, Russianwil drye* Mankota’ for
fall usewhilecomplementingthenativepasturefor summer grazing). Minera statuswasal sodeterminedfor
nativeprairiewithoverwhel ming resul tsshowing copper deficienciesduringtheentiregrowing season, zinc
deficienciesinmany yearsafter mid July, phosphorusdeficienciesby early July onall rangel andsexcept
lowlandsassociated with adjacent uplands, and potassi um defi cienciesafter mid September. Wea soknow
calciumandironareadequateduring theentiregrowing season, and potass umhighuntil mid September.

* Effectsof sheep grazingusing amulti-species and single-speciesgrazing approach on leafy
spurgeinfested rangeland: NDSU Extens on Service, incooperationwiththe Animal and Range Sciences
Department and Hettinger Research Extension Center, conducted grazingtrial sonleafy spurgeinfested
rangel andthroughout North Dakota. Sheepeffectively controlledleafy spurgeafter oneyear usingasingle
speciesgrazing approach and after threeyearsusingamulti - speciesgrazing approach. L eafy spurgestem
densitieswerereduced by 94 percent and 82 percent on single- speci esand multi - speciesgrazingtreatments,
respectively, after fiveyears. Season-longgrazingusingamulti - speciesapproach providedaquicker, more
efficient grazing of |eafy spurgethanrotationa grazing. However, bothreduced | eafy spurgestemdensitiesby
92 percent and 32 percent, respectively, after fiveyears.

Entomology Resear ch and Education

Smal Grains - A regional survey for estimating wheat midgeoverwintering popul ationswascompl etedfor
thesixth consecutiveyear. Theprojectisfunded by theNorth DakotaWheat Commission. Theoutcomeof
theseannual surveyshasbeenthecreation of aninfestationrisk mapfor useby wheat growersandagyri-
industry. Knowingtheinfestationrisk prior tospring plantingimprovescrop and budget planning.

Cooperativestudieseval uatingwheat host plant resi stancetowheat midge conti nuesbetween experiment
stationand extension programs. L ocally devel oped HRSand durumgermplasmisbeing screened for wheat
midgeres stancefollowing similar proceduresdevel opedearlierinares stancestudy that focused ondurum
wheats. Resi stant Canadian germplasmisbeing eval uated and comparedto North Dakotagermpl asm.
NDSU wheat breedersareusingthe

Canadiangermplasmfor devel opment of midge-resistant wheats.

Thesmall grainsIPM survey included scoutingfor thepresenceof

grasshopper nymphs, cereal aphids, and cereal | eaf beetle. Thefield survey informationwasmadeavailable
throughtheweekly NDSU Extension Crop and Pest Report. Thissurvey programevol ved during thepast
two seasonstoincludeinterfacing of georeferenc ed datacoll ectionwith mapping softwarenow available.
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Themapssummarizingthesamplingdatawereusedtographically illustratewherepest problemswere
developingin
theregion. Pest problemsincluded theinsectsal ready mentioned and numerouscereal diseases.

Corn - A degree-day modd for predictingemergenceof univoltine

European cornborer (ECB) wasdevel oped. Thisimprovesour ability toidentify whenthemost serious
threat fromcorn borer canoccur inthefield and to schedul efiel d scouting activitiesto assessmanagement
needs. ECB yield-lossstudiesprovided havefound noevidenceto suggest differinglevel sof damageare
inflicted by univoltineborerscomparedtobivoltineborers. Thereisgreater confidenceinthetreatment
decisiontools devel opedfor bivoltineborersbeing applicabletotheregionasaresult of thisstudy.

Oil Seed crops - Sunflowershaveauniqueset of insect pest problems. Ingeneral, thekey insect pestsfeed
amostexclusively onsunflower. A region-widesurvey of sunflower fieldswasconductedin September. The
survey, sponsored by theNational Sunflower Association, surveyedfieldstoestimateyield, classify
production practices, andidentify andrateweed, disease, andinsect problems. Usingthegeoreferenced
data, insect pest problemsandtheir areaof concentrationwereillustrated acrossNorth and South Dakotaas
aneducational tool for emphasi zingkey pestissuesfor thecomingyear. TheL ygusbug, aplant bugthat has
severely impacted confectionary sunflower intheregion, wasoneinsect focused oninthesurvey. Seed
damagewasfoundthroughout theregionat level sthat couldresultinseedrejectionfor useinfood. An
extensiveresearcheffort hashel ped definethetreatment threshol d, identified highest risk growth stages, and
documentedthetimeof seasonwhenL ygusmigrateintofiel ds. Themanagement recommendations
formulated duringthistimehaveimproved

regional quality based onanecdotal accountsfrom processors. Futuresurveysareplannedtodocument the
impact andincidenceof thisand other insect pests.

Oil Seed crops - Soybeansweresurveyed during thegrowing seasonfor thepresenceof soybeanaphid,
Aphisglycines, anewinsect pestfoundintheU.S. North Dakotadid not haveany indication of aphids
presentinthefall of 2000. A phidswerefoundin August 2001. By theend of thegrowing season, aphids
weredetectedinmost North Dakotacountiesbordering Minnesotaand several countiesfarther west.
Research proposal sweresubmitted and fundedfor futurestudiesemphasizingtheaphid'slifehistory, host
plant resi stancescreening, and pest management decisionmaking.

Oil Seed crops - Canolamanagement studiesfocusingonthecrucifer fleabeetlearebeing coordinated by an
NDSU extensi on pest management specialist. Insecticidal control intheformof seedtrestmentsandfoliar
applicationswereeva uated. Seedtreatmentsprovidethegreatest |evel of protection; however, thedecision
to usetreatmentsneedsto be better

documented. L atesummer surveysarebe ng planned.

Regional PestManagement Centers - Inthefirst year of athreeyear project, astatewide pesticideuse
survey wascoordinated withNDSU Extension Service, theNorth DakotaAgricultural StatisticsService, and
North Dakota Department of Agriculture. Thefinal report will bepublishedin2002.



North Dakota Crop and Pest Report - Thenewd etter iscoordinated throughtheentomol ogy office.
Responsibilitiesincludesubscriber database, final editing, distribution, andweb pagep ublishing. Therewas
anextensivereformatting of theweb pagefor thenewd etter toimproveaccessof theinformationinatimely
andmoreappealingfashion

http:/Aww.ag.ndsu.nodak.edu/aginfo/entomol ogy/ndsucpr/index.htm)

Publishedinformationisregional inscopeanddistributedtoclientel einneighboring states.

Entomol ogy Updatesfor North Dakota - Anextensionentomol ogy web sitehasbeen devel opedtoprovide
currentinformationoninsect pest management i ssuesbeingfacedwithintheregion. Thesit eprovideslinksto
relevantinformationthat oftenisinmoredetail thannewd etters, extensioncircul ars, and other outletsmay
provide. Uniquetopi csaddressed during thi sreporting period werethi stlecaterpillar management inregional
crops, afafa webwormmanagementinforagesand soybean, variegated cutwormimpactingfield cropsand
vegetablegardens, forest tent

caterpillar management during outbreaks, soybean aphidwatch, and others.

(http://Amvww.ag.ndsu.nodak .edu/aginfo/entomol ogy/entupdates/index.htm).

I ntegr ated Beef Resear ch Extension Activities

North Dakotabeef producershaveaccessto anumber of grain processing byproducts. About 1000tonsof
wheat middlingsareproducedinthestateevery day. Wheat middlingsare used by thefeedindustry asbase
ingredientsfor supplements, creep feeds, and other products. Whilemany ranch operatorswouldprefer to
usethesetypesof byproducts, many arehesitant toswitchfromtraditional feedstuffsuntil moreresearchdata
isavailable. Another factor whichinfluencestheir decisionsislabor concerns. Averageageof ranchersin
thestateisincreasing and averagenumber of cowsper ranchisincreasingaswell. Thishasincreasedthe
needfor labor saving methodsof production. Typically inbeef backgrounding operations, rationsareeither
handfed (labor intensive) or fed withtractorsand mixer wagons(capita intensive). Our integrated beef
researchextens onprogramhasinvestigated theuseof wheat middlingsasaself fed rationfor backgrounding
cattleand reported theresultsback to producers.

Twoyearsof research datawith backgrounding heifersindicatesthat wheat middlingscanbesuccessfully self
fedwithminimal problems. Performancemeasurements(wei ght gain, feed conversions, andintakes) are
smilarfor cattlefedtotal mixedrationscontai ningwheat middlingsor similar dietsfedinself feeders. A
number of ranchersacrossthestatehaveadoptedthistechnology. Anecdotal evidenceindicatesthat the
method savesl abor and reducesequi pment costsassoci ated with backgrounding cattle. Moreflour milling
and pastapl antscontinueto bedevel opedinthestate, sowheat middlingswill becomeevenmoreavailable
tothestate'sbeef cattleproducers.
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Multistate Extension Activitiesand I ntegrated Activities

Institution NDSU
State North Dakota

Check one: __ Multistate Extension Activities Check one: __Multistate Extension Activities
__Integrated Activities(Hatch Act Funds) X Integrated Activities(Hatch Act Funds)
X Integrated Activities(Smith-Lever Act Funds) Integrated Activities(Smith-Lever Act Funds)
Actual Expenditures Actual Expenditures

Titleof Planned Program/Activity FY 2001 Titleof Planned Program/Activity FY 2001

Renewable Resources 8,480 Renewable Resources 3,229
Beet Education 19,075 Beet Education 4,363
Entomology Education 10,508 Entomology Education 1,385
TOTAL: 38,063 TOTAL: 8,977
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