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Introduction
ThisPlanof Work (POW) for 1890 Research, Kentucky StateUniversity Land-Grant Program (K SU-

L GP), providesadescriptionof programsandtheir relevanceto stateand national gods.
TheStatement of | ssuesfor Kentucky aredescribedindetail intheK entucky Agricultural Experiment
Station (KAES) POW and arenot repeated; however, someissuesuniqueto KSU-LGPandits
stakehol dersaredescribed here.

Stakeholder I nput Process



TheKentucky Agricultural Experiment Station(KAES) POW, Sectionll A, outlinestheK entucky
Agricultural Advancement Council andwill not berepeated here. Inadditiontothat process, to
facilitatetheexchangeof ideasand solicit stakehol der input, a seriesof monthly meetingswasinitiatedin
February 1997 sponsoredin part by aSouthern Region SARE grant. Themeetingsareheldatthe

K SU Researchand Demonstration Farmandareregularly attended by growers, researchers, extension
personnel, stateagency representatives, 1890 and 1862 representatives, and other interested persons.
Thesemeetingshavebeen so successful that planshavebeen madeto continuethem after theinitial
granthasexpired.

Program Review Process

All project-based research proposal smust be peer-reviewed and funding decisionsarebased upon
scientificmeritandrelevanceto state, national, andregional prioritiesset by USDA andtheK SU
mission. Priortosubmissionto CSREES, all Evans-Allensupported proposal saresent by the
Research Director for external peer-review by at | east two scientistsoutsideK SU. Thisensuresthe
relevanceand quality of thescience. University of Kentucky Collegeof Agriculturefaculty areoften
includedintheproposal review panels.

Development of Human Capital

Anoutcomeindicator shared by all performancegoal sat K SU-L GPisthedevel opment of human
capital. Studentinvol vement, including highschool, undergraduateand graduate, isexpectedinall
research projects. Thesuccessof any project cannot betotal ly measured without theassessment of
student advancement.

Collabor ation Between 1862 and 1890

Thepartnership between K SU and UK isdocumented many timesinthisPOW. Inadditiontobeing
involvedinour Stakeholder Input Processand Program Review Process, UK researcherscollaborate
withK SU researchersonformal andinformal levels. Themagjority of KSU researchershaveadjunct
appointmentsintheir respectivedepartmentsat UK.
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GOAL 1-ANAGRICULTURAL PRODUCTIONSYSTEM THAT ISHIGHLY
COMPETITIVEINTHEGLOBAL ECONOMY.

Statement of Issues
Kentucky isastateof small farms, rankingfourth nationally. Tobaccoisthenumber onecash cropin
Kentucky. Oneof themost critical issuesfacingthesefarmsisthepotential |ossof tobaccoasa
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federdly-supported crop. TheKentucky StateUniversity Land-Grant Program (KSU-LGP), which
includesboth researchand extension, haveput consi der ableenergy andresourcesintosmall farm
diversficationandalternativecrops. Tofacilitatetheexchangeof ideasand solicit stakehol der input, a
seriesof monthly meetingswasinitiatedin February 1997 sponsored by aSouthern Region SARE
grant. Themeetingsareheldat theK SU Researchand Demonstration Farmand areregul arly attended
by growers, researchers, extension personnel, stateagency representatives, 1890 and 1862
representatives, and other interested persons. Thesemeetingshavebeen so successful that planshave
been madeto continuethemafter theinitial grant hasexpired.

PerformanceGoal

Our god istodiscover, developandddliver scientificinformation, analys sand educationa programming
whichwill enhancethecompetitivepos tionof agricultural producersby promoting productivity,
efficiency, diversity andsustainability of agricultural systems. Theoutputindicatorsbelow arespecific
for 1890 Research; theoutcomeindicatorsareshared with our Cooperative Extension partners.

Output Indicators

1. Improved plant and animal genotypes, gpplicationsof biotechnol ogy (inthebroadest sense)
for thebenefit of farmers, food producers, and consumers.

2. Appropriatetechnol ogy for applicationto productionsystemsof al sizes(especidly smaller
scale) andfor diversecommodities.

3. Enhanced, moreefficient management systemsfor diversified agricultural opportunities.

4. I ntegration of economicandtechni cal analysesasrel atedtoagricultural productionsystemsin
our region andthenation.

5. Development of publications, educational materials, and other material todocument and
extendresearchfindings.

Outcomelndicators

1. Number of individual sreporting changesinknowl edge, opinions, skills, or aspirationsrelated
todternative/supplementa cropsfor small farmdiversficationandsustainablecropping
practices.

2.Number of producersutilizing new susta nabl ecropping practices.

3. Number of farmersadopting oneor morealternative/supplemental cropsfor small farm
divergfication.

K ey Program Components

K SU-L GPwasrecognized by theK entucky L egidatureastheleadinstitutionin Kentucky for research,
extens on, andteachinginagquaculture. Current projectsareinvestigating (1) freshwater shrimpasan
dternaiveaquaculturecrop, (2) paddl efishasareservoir ranching speciesand caviar producer, and (3)
cagecultureof channel catfish. Other speciesdatedfor researcharehybrid stripedbass, bluecatfish,
small mouthbass, and crappie.




I nadditiontotheaquaculturespeciesmentioned above, another alternativecrop under intenseresearch
at KSU-LGPisthenativetreefruit, pawpaw. KSU wasnamedtheUSDA National Germplasm
Repository for Asiminaspp. Several other small fruitsarebeing consideredfor investigation, suchas
gooseberry, grapes, and blueberry.

Many vegetabl especi esarebeingexaminedfor their potentia insmall farmdiversification. Sweet corn,

watermel on, peppers, potatoesand okrahavedemonstrated somesuitability for Kentucky needs. The

K SU research hasfocused onlow input cropping practicesfor thesecropsusing living mul ches, colored
plasticmul ches, and compost.

Most of thefruitsand vegetabl esunder investigationasal ternativecropsfor small farmdiversification
arelinked by acommonbiological fact - they requirepollinationfor fruit set. Kentucky issuffering, as
aremany states, by adrastic declineinpopul ationsof honey bees. KSU isinvestigating theimpact of
mitesand diseaseonhoney beesand searchingfor resistant hivesinmany partsof thestate. The
contributionof api culturetothefoodandagricultural sciencesisonly now beingfully realized.

Interna and External Linkages

Regional collaborationsamong 1890and 1862 ingtitutionsiscurrently inprocessconcerningthe

devel opment of freshwater prawnsasanew cropinKentucky. Researchersat Kentucky State
University, Mississppi StateUniversity and DelawareStateUniversity arecollaborating by using
identical stocking densitiesto makecomparisonsacrossstatelines. TheKentucky Department of
Agricultureisprovidingsomeass stancetoexploremarketing alternativesfor freshwater shrimpandto
help construct anursery f or supplying shrimplarvaefor new growers.

Collaborationonthereproductivebiol ogy and gynogenesi sof paddl efishhasbecomeaninternational
endeavor. Researchintotheproductionof paddlefish caviar hasnecessitated thelinkageof expertises
fromseverd indtitutions,including CNRSStationMarine, Villefranche, France; ResearchIngtituteof
FishCultureandHydrobiology, VVonany, CzechRepublic; All - Russial nstituteof Pond Fisheries,
Moscow, Russia; andtheUniversity of Oklahoma.

Consderableeffort hasal so been placedin devel oping mul ch systemstoimprovevegetabl eproduction.
On-farmstudieshavebeen conductedin collaborationwiththeK SU Cooperative Extension Small
FarmProgramtoinvolvelimitedresourcefarmersinthedevel opment process. By workingdirectly
withgrowersaready enrolledinthisExtension program, thefeedback |oop of needsandresultsis
complete.

Target Audiences

Thealternativecropsand sustai nabl ecropping systemsunder devel opment aretargetedfor small farms
and entrepreneurs. Theneedsof limitedresourcefarmersarerarely addressed by thelargeinstitutions
andag companies. ThisisaseriousprobleminKentucky duetothehigh percentageof small farms.




Evaluation Framework

Thisworkwill eventualy bejudged by thefutureacceptanceof theal ternativecropsand cropping
systemsandthecontributiontheir adoptionwill maketotheagri cultureeconomy andtheincomeof the
targetedsmall farms.

ProgramDuration

Thegod of identifyingaternative/supplementa cropsfor small farmdiversificationhasshort - tolong-
termtimelines. For example, somealternativesspecieslikefreshwater shrimpareready for extensive
grower testingnow. Someother aquaculturespeciesstill requireagreater researchbaseandare
consideredintermediatetermprojects. Development of pawpaw intoacommercially availablecropis
moreof along-term project. KSU-L GPhasmadel ong-termcommitmentstoaguacultureand
horticultural research.

Theongoingresearchondevisingsustainabl ecropping systemsfor themost promising aternativecrops
hasanintermediatetimeline. However, itisexpected that asnew cropsaretested and accepted, the
needfor cropping systemsresearchwill continue.

AllocatedResources
Approximately 48%of SY sand 55% of Evans-Allenfundsaretargetedfor thisgoal.

Federal State Total SY
($1000) ($1000) ($1000)
2000 981 0 981 5.8
2001 981 0 981 5.8
2002 981 0 981 5.8
2003 981 0 981 5.8
2004 981 0 981 5.8
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GOAL 2-A SAFE AND SECURE FOOD AND FIBER SYSTEM.

Statement of I ssues

A sustainablecropping system, especially for small farmers, can not bedependent uponexpensiveand
environmentaly unfriendly chemicals. KSU isworkingtodevel opintegrated pest management (1PM)
strategiesfor vegetabl esand stored grainswhich arebased upon pest behaviors, biorational pesticides
andbiological controls. Thesafety of farmworkerswho must employ thesecontrol strategiesisalsoa
primary concern.




PerformanceGoal

Our god istodiscover, developandddliver scientificinformation, analys sand educationa programming
whichwill increasetheavail ability of safe, nutritious, affordablefoodswhile advancingour knowledgeof
human healthand nutrition. Theoutputindicatorsbel ow arespecificfor 1890 Research; theoutcome
indicatorsaresharedwithour Cooperative Extensionpartners.

Output Indicators

1. Improved methodsfor storinggrainon-famfor thebenefit of farmers, food producersand
consumers.

2. Moreefficient biochemical indicatorsfor worker exposureto pesticides.

3. Development of publications, educational materials,and other material todocument and
extendresearchfindings.

Outcomelndicators

1. Number of individual sreporting changesinknowledge, opinions, skills, or aspirations
regardingthebiochemical risk toapplicatorsof exposuretoag-chemicds.

2. Number of farmersadopting safeand sustai nabl e practi cesfor on-farmstorageof grain.

Key Program Components

K SU hasone of thefew stored-grainbincomplexesonauniversity researchfarm. Thereare30steel
grainbinsonthe K SU Research and Demonstrati on Farm, which providestheopportunity todo
replicatedresearch onthestored-grainecosystem. Thenew waveof genetically engineeredcropsis
here. Littleif any dataexistsontheimpact of thistechnol ogy inthestored grainenvironment. Cor n
implantedwiththegenefor Bacillusthuringiensis, otherwisecalled Bt corn, will betestedforits
impact oncontrolling pestsand beneficial insectswhileinstorage.

Anoftenoverlooked aspect of food saf ety and human heal thistherisk of thepeopl eproducingthe
food. Farmworkersareonthefront linesof thechemical battlebetween manand pest. KSU isusing
animal smodel sto accesstheimpact of commonly - used agri culturechemical son blood chemistry and
hedth.

Internal and External Linkages

TheBt cornresearchisdoneinconjunctionwiththeUSDA/ARSGrain Marketing Research
Laboratory inManhattan, KS. Theprivatecompaniesof Mycogen Co., Monsanto Co., and Ecogen
Inc. area socontributing grainandexpertise. Theprimary Extensionlinkagefor cornandstoredgrain
inKentucky isviatheUniversity of Kentucky Extension Service.

Someaspectsof thepesticideexposurework isdoneincollaborationwiththeUSEnvironmental
Protection Agency (EPA) National Risk M anagement Research L aboratory inCincinnati, OH.

Target Audiences




Whiletargetedfor small farmers, thestored-grainand worker exposureresearchisapplicableto
all scalesof agriculture.

Evaluation Framework

Thisworkwill eventually bejudged by thefutureacceptanceof new management practicesinvolving
grainstorageand ag-chemical application, andthecontributiontheir adoptionwill maketothe
agricultureeconomy andthehealthandwelfareof thetargeted small farms.

ProgranDuration

Thegod of investigatingtheimpact of Bt cornonstored grain pestsand beneficial shasanintermediate-
termtimeline. Thegoal of eval uating thebiochemical risk togpplicatorsof exposuretoag -chemicas
hasalong-termtimeline.

AllocatedResources
Approximately 17%of SY sand 17% of Evans-Allenfundsaretargetedfor thisgoal.

Federal State Total SY
($1000) ($1000) ($1000)
2000 190 0 190 2.0
2001 190 0 190 2.0
2002 190 0 190 2.0
2003 190 0 190 2.0
2004 190 0 190 2.0
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GOAL 3-AHEALTHY,WELL -NOURISHED POPULATION

Statement of I ssues
Althoughtremendousstrideshavebeenmadeinimprovingthehealthandlongevity of theAmerican
people, thereisapersi stent and distressing disparity inkey healthindicatorsamong minorities.

M odificationof dietary management asameansof health maintenanceand prevention of chronic
diseasesbecomesincreasingly important asheal th costscontinuetorise.




Osteoporosis, oneof themaj or nutrition-rel ated heal th problemsintheUnited States, ischaracterized
by low bonemassand microarchitectural deterioration of bonetissue, whichleadstobonefragility.
Dietingrepresentsarisk factor for osteoporosis becausedieting and theassoci ated body weight loss
may reducebonemassand strength.

A priority research areainthe K SU-L GPisthewell beingof therural e derly, limitedresourcefamilies,
andminorities. Several projectsaredesignedtooptimizethehea thof consumersby improvingthe
quality of diets, thequality of food, andthenumber of food choices. Much of thelaboratory research
concerningdiet and exerciseisconductedwithexperimental models.

PerformanceGoa

Our goal istodiscover, developanddeliver scientificinformation, analys sand educational programming
whichwill increasetheavailability of safe, nutritious, aff ordabl ef oodswhileadvancing our knowl edgeof
human healthand nutrition. Theoutputindicatorsbel ow arespecifi cfor 1890 Research; theoutcome
indicatorsaresharedwithour Cooperative Extensionpartners.

Output Indicators

1. New andimprovedtechnol ogy of processing and productionof foodsin K entucky.

2. Anaysesandimproved understandingof nutritiona practicesand constraintsasrel atedto
social, economicandtechnol ogical trends.

3. Development of publications, educational materials, and other materia todocument and
extendresearchfindings.

Outcomelndicators

1. Number of individual sreporting changesinknowledge, opinions, skills, or aspirations
regardingimpact of diet withexerciseon cal ciummetabolismandbonestructure.

2. Number of individua smodifyingther eating habits.

K ey Program Components

Theimpact of diet withexerciseon calcium metabolismandbonestructurewill bedeterminedusingrats
astheexperimental model. Varyinglevel sof energy -restricted diets, soy protein-enhanced diets, and
exercisewill becontrolledtomeasurecal ciummetabolism, histol ogical propertiesof bones andseveral
serumparameters.

| nformation pertai ningtofood choi cesand consumpti on practicesamong African Americanswill be
extractedfromseveral USDA and 1890 Regional Project databases. Based uponthisinformation, a
feaghility testwill beconducted for modification of undesirabl easpectsof food patternsusingtaste

pandls.

Internal and Externa Linkages
Much of theexisting dataon eating habitsof African Americanswascompiled by two previous 1890
Regional Projects. ScientistsfromtheUSDA /ARSWesternHuman Nutritionresearch center have
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been consulted onthedevel opment of thiswork. A collaborationhasal sobeen establishedwiththe
University of Kentucky toaidintheprocessing of someboneanalysis.

Target Audiences

Diet, exercise, and osteoporosi sareuniversal health concerns. Thestudy of food choicesand
consumption patternsof African Americansistargeted tothisunder - studied, under - represented
segment of theUSpopulation.

EvduationFramework
Thiswork will eventually bejudged by itscontributiontothescientificdebatesoneatingandexercising
behaviors.

ProgranDuration

Thegoa sof investigating theimpact of nutritiononbonemineral lossandthefood choicesand eating
habitsof African Americanshasalong-termtimeline. Matching statefundswill beusedtohirea food
scienti st specializinginfood safety tocomplement theexisting program.

AllocatedResources

Approximately 23%of SY sand 14% of Evans- Allenfundsarecurrently targetedfor thisgoal . When
statematchingisavail able, additionswill bemadeto approximately 25% of SY sand 17% of Evans-
Allenandmatchingfunds.

Federal State Total SY
($1000) ($1000) ($1000)
2000 148 0 148 2.7
2001 148 90 238 3.7
2002 148 90 238 37
2003 148 90 238 3.7
2004 148 90 238 37
Kentucky State Univer sity
Plan of Work
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GOAL 4-ANAGRICULTURAL SYSTEM WHICH PROTECTSNATURAL RESOURCES
AND THE ENVIRONMENT.

Statement of I ssues

Humanlifeisdependent uponquality water. Agriculturehasbeencharacterized asthegreatestnon -
point sourceof water pollutants, including sediments, salts, fertilizer, manure, and pesticides. In
Kentucky, many urbanand rural sourcesof water areinfluenced by groundwater contamination.
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Kentucky ischaracterized by 50% K arstictopography whichisparticul arly vulnerabletogroundwater
pollution.

Alternativesto syntheticinsecticidesareurgently neededfor control ling pestsof vegetables. Insec ts
havedevel opedres stanceto many insecti cidesusedfor their control, and chemical companiesare
devel oping andregi steringfewer new chemical sduetothehigh costsof devel opment andregistration.
Severd naturally-occurringbotani cal pesticidesare beingexamined asanalternativetosynthetic
pesticides. However, theenvironmental impact of thesenew productsisnot known.

Another prominent sourceof groundwater pollutionin K entucky isseptic systems, especialyforsingle -
family dwellings. A new technol ogy being devel opedistheuseof constructedwetlandstonaturally
purify theeffluent from septi c systemstoreducemovement intogroundwater.

PerformanceGoal

Our goal istodiscover, devel opandddiver scientificinformation, analysisand e ducationa programming
whichimprovesenvironmental quality by devel opingmoreeffectiveapproachestothestewardship of
natural resources, particul arly asrel atedtothemanagement of land, air, andwater. Theoutput
indicatorsbel ow arespecificfor 1890 Research; theoutcomeindicatorsareshared with our
CooperativeExtensonpartners.

Output Indicators

1. New andenhanced technol ogy and management systemsfor minimizingadverse
environmental impactsassoci ated with pesticides.

2. Development of publications, educationa material's, and other material todocument and
extendresearchfindings.

Outcomelndicators

1. Number of individual sreporting changesinknowledge, opinions, skills, or aspirations
regardingtheinfluenceof landscapefeaturesand soil amendmentsonthefateof
pesticidesinthefiel dandingreenhouseexperimenta wetland environments.

Key Program Components

Selected pesticideswill beappliedtoexperimental plotsequi ppedwithtipping bucket runoff counters,
andpanlysimeters. Soil andwater sampleswill beexaminedfor detectabl e pesticideresiduesand
metabolites. Cropsand sustainablecropping systemswill bemonitoredfor their impact onfateof
pesticides. Syntheticand botanical formulationswill betested.

Internal and External Linkages

Faculty membersintheDepartmentsof Horticultureand Agricultura EngineeringattheUniversity of
Kentucky areinvolvedinthedesignandexecutionof thiswork. USDA/ARSIaboratoriesat Ames, IA;
Florence, SC; and Coshocton, OH haveagreedto consullt.
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Target Audiences

Theimplicationsof thisresearcharefar reaching. Theagricultural chemical industry hasavested
interestinthistypeof research, asshouldall usersof agchemicals, whichincludessmall farmers,
traditional farmers, organicgrowers, andhomeowners. Theultimateaudienceisthegroundwater -
drinking, general popul ationof Kentucky.

Evaluation Framework
Thiswork will eventually bejudged by itscontributionandinfluenceontheuseof agricultural chemicals
andtheirfateingroundwater.

ProgranDuration

Thegod of investigatingthefateof agricultural chemica shasshort - tolong-termtimelines. Eachyear
several chemical swill beevaluated. Astheuseof new botanical pesticidesbecomes morewidespread,
thesechemicalswill requiretesting. Matchingstatefundswill beusedtohireawater quality scientist
specidizinginremediationof agricultural chemical tocomplement theexistingprogram.

Allocated Resources

Approximately 8% of SY sand 8% of Evans-Allenfundsaretargetedfor thisgoal. Whenstate
matchingisavailable, additionswill bemadeto approximately 13%of SY sand 13% of Evans-Allen
andmatchingfunds.

Federal State Total SY
($1000) ($1000) ($1000)
2000 90 0 90 1.0
2001 90 0 90 1.0
2002 90 0 90 1.0
2003 90 90 180 2.0
2004 90 90 180 2.0
Kentucky State University
Plan of Work

1890 Research Narratives

GOAL 5-ENHANCED ECONOMICOPPORTUNITIESAND QUALITY OFLIFEFOR
AMERICANS.

Statement of Issues

Oncenew crops, technol ogi esand management strategi esaredevel oped, thisinformationmust be
sharedwithand adopted by consumersand producers. Wehavebeguntowork moreclosely with
stakehol dersand Extensiontoimplement thesenew devel opments. Tofacilitatetheexchangeof ideas
andsolicit stakehol der input, aseriesof monthly meetingswasinitiatedin February 1997 sponsored by
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aSouthernRegion SARE grant. Themeetingsareheldat theK SU Researchand Demonstration Farm
andareregularly attended by growers, researchers, extension personnel, stateagency representatives,
1890and 1862 representatives, and other interested persons. Thesemeetingshavebeen so successful
that planshavebeen madeto continuethem after theinitial grant hasexpired.

PerformanceGoal

Our god istodiscover, developandddliver scientificinformation, analys sand educationa programming
whichimprovesmarketingopportunitiesfor growersand thecapacity of communities, families, and
individual stoimprovetheir ownquality of life. Theoutputindicatorsbel ow arespecificfor 1890
Research; theoutcomeindicatorsareshared with our Cooperative Extensionpartners.

Output Indicators

1. Increased andimprovedinformation oneconomicopportuni ty and devel opment for
Kentucky communities.

2. Integrationof social, economicandtechnical analysesasrel atedtoagriculture, foodand
natural resourceissues.

3. Development of publications, educational materials, and other materia todocument and
extendresearchfindings.

Outcomelndicators

1. Number of individual sreporting changesinknowledge, opinions, skills, or aspirations
regardingthenew marketing opportunitiesfor farmproducts.

2.Number of familieswithanincreased capacity improvetheir ownquality of lifeviabetter
decisonmaking.

Key Program Components

Oneof theinherent risksof devel oping new or alternativescropsisthe chickenandegg” situation -
marketsareneededto sell thecrop but marketsarenot devel oped until the cropisroutinely available.
Theaternativecropwork described under other goal shavean obj ectivetowork withlimited resources
farmers, grower groupsand other interested peopleto hel p devel opmarketsfor their crops.

TheHuman Nutrition Group of the K SU-L GPisworkingwith African Americansand other under -
represented groupsto not only better understandtheir dietary habitsbut toimprovethosehabits.
Extensionspecialistsarenowinvolvedinrecruiting participantsfor research studiesand prov iding
training based uponresearchresults.

Internal and External Linkages

Twokeyscomponentsof theK SU-L GP, researchand extension, isworking cooperatively tomake
researchmorerelevant and resultsmoreaccessibleto stakehol ders. Food scientistsar ecollaborating
withnutritionistsand childdevel opment specialistsonthisendeavor.
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Target Audiences

Themarketingobjectiveistargetedtosmall andlimited resourcesfarmersbutinformationismade
availabletowhoseekit. Thenutritionanddietary informationistargetedto African Americansand
urbanfamiliesthat aretraditionally omittedfromnationa studiesandinitiatives.

Evaluation Framework
Thiswork will eventually bejudged by itscontributionandinfluencetothedevel opment of new markets
andmodificationof familiestomakebetter decisionsconcerningtheir nutritionand health.

ProgranDuration
Thedevel opment of new marketswill havesmall short termaccomplishmentsbut theeffort will belong
termone. Thisisalsotruefor educating peopleonthebenefitsof modifyingtheir diets.

Allocated Resources

Approximately 4% of SY sand 5% of Evans-Allenfundsaretargetedfor thisgoal. Whenstate
matchingisavailable, additionswill bemadeto approximately 10%of SY sand 11% of E vans-Allen
andmatchingfunds.

Federal State Total SY
($1000) ($1000) ($1000)
2000 60 0 60 0.5
2001 60 0 60 0.5
2002 60 90 150 15
2003 60 90 150 15
2004 60 90 150 15
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