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ANNUAL REPORT OFACCOMPLISHMENTSANDRESULTS
University of PuertoRico
Agricultural Experiment Station

General Overview

The University of Puerto Rico’s Agricultural Experiment Station (AES -UPR)conductsbasic
andappliedresearchneededtoachieve aneconomically viable agricultural sectorin PuertoRico.
Researchis conducted tostrengthentheindustries that process agriculturalrawmaterialsandto
stimulate rural development, while conserving ournatural resourcesandenvironment. AES  -UPR
coordinatesacademicactivities withthe Faculty ofthe College of Agricultural Sciencesand the
Agricultural Extension Serviceinthe ongoing developmentofastrategic plandefiningour programmatic
efforts.

Five principal goals, consonantwithfederaland local priorities, drive ourresearch program:

1. Todeveloptechnologyforachievingasustainable agricultural production systemthatis
socioeconomically viableand competitive.

2. Todeveloptechnologyforprocessing traditional and new agricultural products and forachievinga
safefoodandfibersystem.

3. Toprovidedirectservices andtechnical expertise tofarmers, agroindustries, and publicagencies that
lack specialized pe rsonnelorresearchfaciliies presentat AES -UPR.

4. Todevelopagriculturaltechnology compatible with the preservation of our natural resources and
environment.

5. Toprovide the socioeconomicresearchneededtoformulate altemativesthatcanpotenti - allyimprove
economicopportunities and the quality oflifeinrural areas.

Researchefforts are concentratedingoals one andfourofthe nationalgoals.. Theresearch
programisorganizedineleven commodities: vegetable crops, fruitcrops, rootandt  ubercrops,
plantainsandbananas, coffee, basicgrains, sugarcane, omamental crops, meat production, dairyand
environmentandnaturalresources. FundingforAES -UPRresearchis providedbyvarious sources.
USDAfundingis crucialtotheoverallresea rchprogram.Formula-fundsinclude HatchRegular,Hatch
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Regional, Mclntire- Stennisand Special Grants. Special Grants suchasthe Tropicaland Subtropical
Agriculture Research (T -STAR)supporttargeted research areas of ourresearch program. Alongwith
federalfunding, State funds contribute significantly to ourfunding. Extramuralresearchgrantsand
contracts, suchasthosefromthe Natural Resources Conservation Service, Environmental Protection
Agency,USDA-ARS, SARE-ACE, Puerto Rico Departmentof Agriculture, Puerto Rico Department
ofNatural Resources, and otherof US -Universitiescomplement funding.

Executive Summary
Goall. Anagricultural systemthatis highly competitivein the globaleconomy.

Overview: Agricultureis a sectorof str ategicimportance to Puerto Ricobothinterms ofits
presentandits potential contribution tothe economy. While its one ofthe smallestofthe major
economicsectorsits broadereconomicimpactis significant, giventheripple effects ofits activities .
Puerto Rico has ahighimportbill forfood, much of which could be competitively produced locally if
appropriate technologyand marketing strategies are devised and disseminated amongfarmers, and, if
emergingproblemsareinvestigatedtoformulateviab lesolutions.

National Goals land |V utilize the majority of both human andfinancialresources of AES  -UPR.
Around 70% of ourresearch projects (bothfederally and otherwise funded) are ascribed tothese goals.
Theseprojectsareinlinewiththefurthe rance ofagricultural production; thelong -termcriticalissueis
targetedbythisgoal.

Anillustration of achievementsforgoal oneis research projects whichare conductedto
improve animal production efficiency. Afterthree breedingseasonswhenSene  polx Charbray (SxCh),
Senepol (S),and Charbray (Ch)cows mated to S and Chbulls, the calvingintervals were shortened,
birthweights ofboth male andfemale calvesincreasedforsomecrosses. Highercalvingrates, survival
rates,andweaningratescan beachievedbyintroducingintotheisland's breeding herds crossbred cows
thatare welladapted totheirproduction environment. Anincrease ofonly 5 percent inweaningratein
apopulationof50,000 breedingcowsrepresentsanestimatedcashvalueof  $792,000andanincrease
inbeefproductionof 1,567,500 Ib with a cash value of $ 1.4 million

Inanother study conceminganimal production efficiency Senepol purebred and crossbred bull
calveswere puttograze onguineagrassimmediately afterweaning . Animals were supplemented for
104 dayswith eithersoybeanmeal ormolasses +urea. Estimated conversion of pounds of supplement
topounds ofadditional gainfavoredthe animals consuming soybeanmeal comparedtothoseonnon -
supplementedgroups. Ift he timerequiredtotake abullto processingweightcanbereducedfrom28 -
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34 to 20-24 months, the biological and economical efficiencies of beef production could be increased
by atleast20 percent. The 20 percentincreaseisequivalenttoatotalof8, 000,000 Ibs ofbeef
(carcassweight)withacashvalue of$7.2 million. Inaddition, adecrease ofthe slaughteringage should
be accompaniedbyanimprovementinbeeftendemess, the mostimportantquality trait.

Minor crops accountfor 100% of Puerto Ri co's crops. Sixmagnitudes ofresidueandone
residue decline GLP (Good Laboratory Practices)trials were established. Performanceand magnitude
ofresidue dataare neededtoregister pestcontrolandresistance managementaltermativesandto
establishthe mosteffective control schedules foran economically feasible production of tropical crops.
UnderHatchfinancing, trials on pesticide efficacy were conducted fortropical cropsincluding
avocado, yam-seed, banana, mango, pigeonpea, tanier, apio, cila ntro, recao, coffee, papayaand
cassava.

After afour-yearstudy undera Special Grant, two varieties oftropical type sweet potatowere
selectedforcommercial production. Thesewillbe released nextfiscal year. Both haveimproved
physical characteristics of the roots for marketability purposes. A10to 15 percentincreaseinyield
and marketabilityis expected undercommercial situations by the use of selected varieties. Thisincrease
inyield represents approximately anadditional $40.00peracre  atthefarm-gate price.

Underanother Special Grant, the effects of nitrogenlevels and evapotranspiration replenishment
treatmentswere evaluatedforfourturfgrasses: Bermuda, Centipedegrass; Zoysiamanilaand Zoysia
meyer. Previousinformationonc ommercialturfgrasses undernitrogenlevelsanddiverse environmental
conditions was notavailable tolocalturfgrass producers nortolandscape developers. Theresults
provided aquantitative base fortheirrespective commercial operations. Inaddition ,resultsindicatethat
Nfertilizerrates traditionally used for sod production can be reduced substantially by using appropriate

fertiizermanagementguidelines.

Hatchfundsunderthisgoal: $2,281,523 FTE:194
Special Grantfunds: $121,534 FTE:1.7
AnimalHealth: $30,208 FTE:0.5

Goal ll. Asafeandsecurefoodandfibersystem.
Overview: Research efforts conceming Goalllatthe AES -UPRhavebeenreduced inthelast
yearsbecause of retirementofthe majority offood scientistat ourinstitution. The Food Technology
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Laboratory has beentransferredtothe main Campus atMayaguez. Duringthisfiscal yearresearch
underthisgoalwaslimitedtoaprojectunde raSpecial Grant, Modified Atmosphere Packaging fora
Tropical Fruit. Researchonthe prolongationofthe shelf -life of plantains usingmodified atmosphere
packaging (MAP)was completed. The shelf -life ofthe greenwhole plantainwas successfullyexten ded
from3daysto45days. Increasingthe shelf -life oftropicalfruits helpstoinsureamore extended

supply ofthisfruit, makes exportation feasible andincreases the geographicand economicmarketfor
thiscrop. C.A.T.P.l.,Inc.,alocal organizati onthattrainshandicapped personssothatthey canenter
the work field will utilize the results of this study toincrease the plantain business they already have

going.

SpecialGrantfunds:$11,424  FTE:0.0(researcherwasnotaAES -UPRfaculty)

Goal Ill. Ahealthy, wellnourished population.
AES-UPRhadnotprojectunderthisgoal.

Goal IV. Greaterharmonybetweenagriculture andthe environment.

Overview: AES commodity of Natural Resourcesand Environmenthasasits  purposeto
furtheragricultural productionand competitiveness while promoting abalance amongagriculture,
environmentand community needs. Puerto Ricoisahighly populatedisland with limited natural
resources. Potential problems ofundergroundwater, airandsoil pollution have beenidentified. Inthe
centralmountainrange, farmingactivities and urban developments have been associated with soil
erosionand reductioninquality and quantity of watersupply.

Plantainand bananaproductionplaysani mportantsocioeconomicroleinnumerous regions of
the Caribbean and PacificBasins areas ofthe US. A projectundera Special Grant corroborated the
importance of magnesium nutrition on plantain performance. Magnesiumnutritionincreasedthe overall
productivity. Soilanalyses performed atdifferentdepths revealed a significantdownward movementof
magnesiuminthis soil. Inconsultationwith Agricultural Extension Service personnel, soiland plant
tissueanalyseswere conductedondifferentbananaf arms oftwo ofthe major productionzones ofthe
island. Results supportedthe contentionthatinitial soilexchangeable Mg levels constitute the most
importantlimiting factor controlling Mg nutritionin plantainsand bananas. Diagnosticcriteriafora  -priori
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identification of soil conditions and management practices mostlikely toresultinMg deficienciesin
plantainsandbananas have beenestablished. A preventive Mgmanagementprogramforplantainsand
bananasonhighlyweatheredsoilswasdeveloped .

Underground waterquality ofwells located onthe south coastof Puerto Ricowas assessed.
Foraperiod offouryears, sixwaterwells, located onfarmsin three municipalities on the south coast,
were sampledeachmonth. WaterwastestedforNO ;-N, NH4-N, PO4, Ca, Mg, K, pHand
conductivity. NO 3-Nlevelsfoundinthe sixunderground wells exceededthe level of 10 mg/L (critical
level) inatleasttwoofthe samplings of eachwell. Thesefindingsindicate thatnitrogenisleachingto
groundwaterfromfertilizers orfrom othersources such as septictanks orfromacombination. Our
findingsindicate thatnitrate isleachingandaffectinggroundwaterquality.

Integrated pestmanagementexperiments were establishedtodetermine the effectof crop
associationsystemsinthe populationdynamicsof Empoascapapayae,scaleinsectsandaphidson
papaya plantations in PuertoRico. Inplotswith highly reflective plasticmulch, theincidence of papaya
virosisdecreasedas comparedtotheotherevaluated cropsystems. Results showedthatthe
insecticides did notsignificantly reduced theincidence of virosis diseasein papaya. The use ofacover
association system, conversely, willreduce theincidence of papayavirus diseases and will provide
sufficientweed control atalower costthanthe traditional system.

Hatchfundsunderthisgoal:  $2,145,344 FTE:1.8
Specialgrants: $312,307 FTE:2.2
Mclntire-Stennis $154,100 FTE:1.2

Goal V. Enhancedeconomic opportunity and quality oflife for Americans.

Overview: Therapid economicand social transformationthat Puerto Ricounderwentfrom
1940untiltheearly 70s —fromanagriculturaltoanindustrial - basedsociety—Dbroughtaboutimproved
standards ofliving interms oflife expectancy, educationand housing, butreduced progressinterms of
unemployment. Changesintheglobaleconomysincethemid -seventies, withthe concomitant
restructuringofmajorlocaleconomicsectors, haveexacerb atedtheseadverse conditions, particularlyin
ruralareas. Althoughthe contribution of agriculture tothe gross domestic producthas diminishedin
recentyears, the continued viability offarmingis critical formaintainingandimproving the qualityof  life
inPuertoRico.



Theeconomicwell-beingofindividuals, familiesand communitiesis animportantcomponent of
whathas been conceptualized as “quality of life”. Our programis directed toward providing the
socioeconomicresearchrequiredtoformulat ealtemativesthatcan potentially enhance the economic
well-beingandthe quality of lifeinrural areas.

Thefollowing projectis anexample ofthe researchwork AES  -UPRconcemingrural
communities. UnderHatch fundsthe profile ofthe BarranquitasMu  nicipality (locatedinthe centerofthe
island of Puerto Rico) food system, was completed. Thiswork was performed in conjunctionwiththe
activities performed undera Southern SARE projecton Community Agricultural Development.
Interviews withfarmers and community leaders showed thatone ofthe mostimportantobstaclestothe
developmentoflocal agricultureis the lack of new marketing channels forfarm produce, particularly at
peakharvestingtime. Amonthlylocal Farmers Marketwas organizedina neffort toaddressthis
problem. Resultsfromthe study were shared withthe communityin presentationatthe  Festival del
Apio, alocal agriculturalfair,intaworkshop on sustainable agriculture offeredto4 -Hyouthfromthe
targeted municipality. Aleafletsummarizing the project's highlights was distributed. Resultsfromthis
projectprovided baseline data usefultolocal community groups, extension personnelandlocal
govemmentofficialsinthe developmentofpoliciesan dprogramspromotingsustainableagricultural
developmentandlocalfoodand agriculture entrepreneurship.

Hatchfundsunderthisgoal: $138,762 FTE:2.3

PlannedPrograms:

Goall. Anagricultural systemthatis highly competitive inthe globaleconomy.
l. Key Theme - Animal Production Efficiency
A. (UnderHatchfunds PR -H380) Afterthree breeding seasons Senepol x Charbray

(SxCh), Senepol (S),and Charbray (Ch)cows matedtoSand Chbullsshowedthe
pregnancyandcalvingrates,92.3 -81.17,87.8-87.6and 83.04-77.7 percent
respectively. The SxChweaned 91.69% oftheircalves; the Senepol, 90.36 percent;
the Charbray, 81.53 percent. Calvingintervalswere shorterfor the SxCh (355.3days)
and Chdams (358.2days)thanforthe S (390.9days). Asexpected, weightloss during
lactationwasgreaterinthe SxChand Sgroupsthanthe Ch( -27.3and -18.08vs.
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C.

D.

+41.25Ib/cow/lactation period). Birthweights of male andfemalec alveswerehigherin
the SxChand Sthaninthe Chgroups (male calves 80.5,79.4 vs.73.61b; female
calves71.4,72.2vs.68.91b, respectively). Efficiency ratios of calf 205 days adjusted
weaning weight/damweight(CAWW/DW)and CAWW/DW xweaningratef avored
the SxCh crossbreddams overthe Chand S (50.65;45.0vs.47.4;37.7and44.1;
38.7 percent, respectively). Male calves 240 days adjusted weaning weights were
higherinthe SxCh (505.51b)and Ch (501.01b)thaninthe S (451.7 Ib) cows. Female
calves 240daysadjusted weaningweights were also lowerforthe Senepol cows. Male
calves Ch(SxCh), SxCh,and S(ChxS),andfemale calves SxCh, Chand Ch(SxCh)
were the heaviestof all breed of sire and breed of cow combinations.

Impact - Highercalvingrates, survivalrates,and weaningrates can be achieved by
introducingintotheisland's breeding herds crossbred cowsthatare welladaptedto
theirproductionenvironment,and thathave outstanding characteristics forfertility ,
mothering, and milking ability. Anincrease of only 5 percent (from 60to 65 percent)in
weaningrateinapopulation of 50,000 breeding cows would represent:i)anincrease of
8 percent(+2,500)inthe production of weaner calveswithanestimatedcash  value of
$792,000 (assumptions: average weight450Ib; price perpoundoflive -weightformale
andfemale calves of $0.70). ii)anincreasein beef production of 1,567,500 lbwith a
cashvalueof 1.4 milliondollars (assumptions: 90 percentofthe 2,500m aleffemale
feedercalves aretakentoaslaughterweightof 1,1001b., 56 percentdressing
percentage and $.90/lbhotcarcassweight).

Source of Federal Funds: Hatch $34,607 FTE:0.3.

Scope ofImpact: State Specific (Puerto Rico)

I KeyTheme - Grazing:

A

(UnderHatchfunds PR -H392): Forty-eight Senepol purebredand crossbredbull
calveswere puttograzeon 32.76 acresofguineagrass( Panicum maximum Jacq.)
pasturesimmediately afterweaning. Animals were supplementedfor 104 days, with
eithersoybeanme al (T2; n=16) ormolasses +urea (T3;n=16)ina Complete
Randomized Block Design (4 blocks; 3treatments). Supplements provided 75 percent
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ofcrude protein (CP)requirements (500 b mediumframe bull calfgaining 1.5Ib/day)
andsimilaramountsofnetene rgyforgain (NEg). Animalswerefedanaverage of2.07
Ib/head/day of soybean meal (SM)and 3.84 Ib of molasses + urea (MU). Average
dailygains (ADG)were 0.96, 1.74 and 1.37 Ib/head/day for the calves grazing alone
(T1)andforthe SMand MU fed groups, respectively. Estimated conversionofpounds
of supplementto pounds ofadditional gainfavored the animals consumingthe SMover
the MU-fed groups (2.65vs. 9.36 Ib of supplement/lb additional gain). Inasecond
grazingtrial, the effectofsupplementing youngbullsduringseasonalrestrictionson
pasture growth, withalow orhighlevel of CP, isunderevaluation. Supplements are
expectedtoprovide 35(T2)and 85 (T3)percentof CP requirements (900 Ib medium
framebullgaining 2.01b/day),andsimilar amounts of NEg. After42 days ofgrazing, the
animalsin T3 are showing the highest ADG (0.832Ib/head/day)followed by thosein
T2(0.354 Ib/head/day). Non -supplementedgroupsarelosing -0.154 Ib/head/day.

B. Impact - Ifthe time requiredtotake a bullto processing weight can be reducedfrom
28-34 to 20-24 months, the biological and economical efficiencies of beef production
couldbeincreasedby atleast20 percent. Inaddition,adecrease ofthe slaughteri ng
age shouldbe accompaniedbyanimprovementinbeeftendemess, themostimportant
quality trait,and by agreaterdemandforthe local product. Anincrease of 20 percentin
the beefproductionrate. This 20 percentincreaseis equivalenttoatotalof 8,000,000
Ibs of beef (carcass weight) with a cash value of $7.2 million (assumptions: final
slaughterweight 1,100 Ib; dressing percentage 56 percent; carcass price/lb $0.90). A
reduction of beefimports (5 -8 percent) resultinginthe infusion of $7.2mil lionintothe
localeconomy thatwould otherwise be usedto purchased beeffromothercountries.

C. Source of Federal Funds: Hatch $63,840.00 FTE:0.5.

D. Scope ofImpact: State Specific(PuertoRico).

I KeyTheme - Omamentals
A. (UnderSpecial Grantfunds, T -STAR73) Theeffectofnitrogenlevelsonthe
performanceofturfgrasseswasevaluated. Turfgrasseswere Bermuda: Centipedegrass;
Zoysiamanila; Zoysiameyer. Spreading ability of Bermudagrass was significantly
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greaterthan thatofthe othervarieties. Maintenance requirementorderdetermined by
theamountofdry matter persquare meter collected during clipping operations were
Bermuda; Centipedegrass; Zoysiamanila; ZoysiameyerforallNlevels andlocations
studied. Evaluationindicated thatturfgrass varieties underfourevapotranspiration
replenishmentsdifferedindroughtresistance and persistence undervariableirigation

regimes.

Impact - Previousinformationon commercialturfgrasses undernitrogen levelsand
diverse environmental conditions was notavailable tolocalturfgrass producers norto
landscape developers. Theresults provided aquantitative base fortheirrespective
commercial operations. Inadditionresultsindicate thatNfertilizerra testraditionally
usedforsod production canbe reduced substantially by using appropriate fertilizer
managementguidelines.

Source of Federal Funds: Special Grants $31,449 FTE:0.63

ScopeofImpact: State Specific (PuertoRico).

Vv Key Theme - PlantProduction Efficiency

A

(UnderSpecial Grantfunds, T -STAR -65) Threetropicaltype varietiesandone
substapletype variety of sweetpotatowere harvested 126,141and 162  daysafter
planting. The freshweightdistributionforindividual roots was evaluated fornormality
by usingthe Kolmogorov -Smirmovtest. None ofthe varieties showed anormal
distribution. Rootsbetween 150 -450gharvestedat 141and 162daysafterpla nting
were subjectedtothreetreatments: raw, boiledand microwaved. Theyweredriedand
groundintoflour. Sugarwas extracted fromflour. Glucose, fructose, sucroseand
maltose concentrations were determined by liquid chromatography. Maltosewasth e
mostconcentrated after cooking. Sugarconcentrationsandrelative sweetnessvaried
amongvarieties. Whenevaluatedraw, tropical -typeshadconcentrationsofglucoseand
fructose higherthanthe substapletype. Twonewaccessions ofthetropicaltypeh ave
been selected forcommercial production. Both haveimproved physical characteristics



ofthe roots formarketability purposes. A 10 percentincreasein yield and marketability
isexpectedundercommercial situations.

B. Impact - Aquantitative selectionindexforsweetnessintropical type sweet potatowill
be developed from data obtained fromthis study. Twovarieties oftropical type sweet
potatowere selected forcommercial production. Thesewillbereleasednextfis calyear.
Both have improved physical characteristics ofthe roots formarketability purposes. A
10to0 15 percentincreaseinyieldand marketability is expected undercommercial
situations by the use of selected varieties. Thisincreaseinyieldrepres  ents
approximately anadditional $40.00 peracre atthefarm -gate price.

C. Sourceof Federal Funds: Special Grants $12,225.00 FTE:0.42

D. Scope of Impact: State Specific (PuertoRico).

V. Key Theme - RangelandandPastureManagement
A. (UnderSpecial Grantfunds, T -STAR78). The study atthe Corozal Substationwas

establishedMay 23,2001, asplanned, utilizing Brachiariadecumbens cv.Basilisk.
Theareaselectedforthe experimentwasovergrazedand coveredwith  Paspalum
millegrana (commonname: Cortadera)over60% ofits surface. Thisgrassspeciesis
rejectedbythebovine. Seventreatmentswereinstalledfollowingthestudy s protocol.
Variables suchasplants/m2, surface coverage percentage and weedpercentage were
recorded onceamonth. November (5.5 monthsafterestablishment), dataindicated
thattreatments 1 (one superficialharrowdiscpassonly),6(non -tillage, oneapplication
ofamixture of Round -upand Tordon)and 7 (conventional planting) were the most
successfulwith Bracchiariadecumbens plants/m2were 13,12and 14%respectively.
Inthe same order, surface coverage withtheintroduced grasswas 35, 31 and49%.
Plots were already wired formob -grazingbythe end of January 2002. Cowsand
heiferswillgrazeata rate equivalentto40headsof8001Ib -liveweight/acre. Grass
recovery aftermob-grazingandtrampling willbe evaluated. AtLajas Substation, the
studywasinstalled forthe secondtime September28,2001. Andropogon annulatus
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(commonname: Pajon)was the predominantweedinthe selectedarea. Thefirst
attemptin October2000failedinthis semiaridlocation because of lack of rainatthe
time of study establishmentandthe unsuccessfulirigation by flooding. Furthermore,
Cenchrus ciliaris cv. Texas wasnotaggressive enoughtocompete with native species
suchasPajon. Brachiariadecumbenswasselectedasthegrasstobeintroducedin
the pastureinthis second attemptstudy atthe Lajas Experiment Substation.

Impact - Recovery of pasturesdegraded because ofovergrazingwiththeintroduction
of productive grass species with minimum(tillage will have beneficial effectsin thelocal
beefindustry. Ifminimumtillage provesto be effective, costs torecuperate degraded
pastureswillb e reducedand cattlemen may be willing toincorporate thistechnique on
theirfarms. Theimprovementofcattle nutritionis fundamentalforasuccessfulanimal
productionoperation.

Source of Federal Funds: Special Grants $25,180* FTE:0**

*Specialgrant. **Dr. Danilo Cianzio, directorfor this progect, isascribed tothe
Faculty of Agriculture, thus FTE iszeroforthe AES purposes.

Scope ofImpact: State Specific(PuertoRico).

VI Key Theme - Tropical Agriculture:

A

(UnderHatchfunds PR -H372): Sixmagnitudes ofresidue and one Residue Decline
GLP (Good Laboratory Practices)trials were established orcompletedfor:
imidaclopridinavocado suckinginsects; fludioxoniinyamstorage rot; difenoconazolein
yamseedrot; andimidacloprid forthe control of banana cormborer. Inaperformance
studyforthe controlofanthracnosein mango, the azoxystrobin treatmentresultedinthe
highestnumberoffruits retained and harvested, and strobilurin compounds were more
effectivein protecting the fruitafter harvest. Inanother performancetrial, strobilurin
compoundswere effective incontrolling anthracnoseinyams. Otherperformancetrials
were coordinated andinvarious stages of completionforavocado (suckinginsects);
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pigeon pea (podfly, podborer, leafhoppers); andtanier (malseco). IR -4 Pesticide
Clearance Requests were submittedformango (anthracnose, suckinginsects);avocado
(mites, thrips, suckinginsects); yam (anthracnose); apio (seedrot); pigeonpea(pod  fly,
pod borer, leathoppers); cilantro (alteraria); recao (cercospora); coffee (leafminer);
papaya(anthracnose, powdery mildew); cassava (mites); andgreenhouse vegetables
(botrytis). Tropical crop research needsfor2001 -2002were prioritized.

Impact - Minor crops accountfor 100% of Puerto Rico's crops. There are very few,
andinsome cases, noaltemativesforthe control of pests and diseases intropical crops.
Performance and magnitude ofresidue dataare neededtoregisterpestcontrolan d
resistance managementaltemativesandtoestablishthe mosteffective controlschedules
foraneconomically feasible production of tropical crops.

Sourceof Federal Funds: Hatch $97,989.00 FTE:1.4

Scope of Impact: State Specific (PuertoRico).

Goal ll. Asafeandsecurefoodandfibersystem.

l. Key Theme - Food Handling:

A

(UnderSpecial Grantfunds, T -STAR72). Experimentsonthe prolongation ofthe
sheif-life of Maricongo plantains using modified atmosphere packaging (MAP) were
completed. The shelf -life ofthe greenwhole plantainwas successfully extendedthe
from3daysto45days. Thisisthe second projectto be completed withthefundi  ngfor
the Modified Atmosphere Packaging fora Tropical Fruit Mixture projectinfouryears.
Theshelflife forcubed mangoesand pineapples was extended from 5to 25days using
MAP.

Impact - Increasingthe shelf -life of tropical fruits i nsures extended supply of this fruit,
makes exportationfeasible andincreases the geographicandeconomicmarketforthese
projects. C.A.T.P.1, Inc.,anorganization thattrains handicapped persons sothatthey
canentertheworkfield, identified the p lantain projectas somethingtheywouldliketo
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seedone. Theywillutilize the results ofthis studytoincrease the plantain businessthey
alreadyhavegoing.

Source of Federal Funds: Special Grants $11,424.00. FTE=0.0*

*Dr. Carolyn Harper, directorforthis progect, is ascribed to the Faculty of Agriculture,
thus FTEiszeroforthe AES purposes.

Scope ofImpact: Puerto Rico and othertropical and subtropical regions of the United
States.

Goal lll. A healthy, well nourished population.

AES ofthe UPR had noresearch projectsunderthisgoal.

Goal IV. Greaterharmony between agriculture and the environment.

Key Theme - Biological Control:

A

(UnderSpecial Grants, T-STAR74) The effectof poultry litterwas evaluatedintwo
separatefieldexperimentsforthe managementofplant -parasiticnematodeson plantain
(Musaacuminata X M. balbisiana)cv.Maricongoand pumpkin( Cucurbita
moschata cv. Soler)atCorozal and Isabela Substations, respectively. The pumpkin
experimentwas establishedonaroot -knotinfested soilduringMay 2001. The
amendmentwas applied atrates of O (absolute control), 16.5,and 32.9kg/plant, alone
orwithphenamipho s (1.5ga.i/plant). Alsoatreatmentwith phenamiphosat1.5ga
i/plantwasincluded (chemical control). Plots treated with poultry litterat 16.5and 32.9
kg/plantyielded almost2.5times more fruitweightthan those fromabsolute controland
chemical control. Also, the use of poultry litter reduced rootdamage caused by M.
incognita. Atotal of4 genuses offungibelongingto 17 isolates were foundin soil before
amendmenttreatment. Themostcommonfungifoundwere Trichoderma, Penicillium,
Fusarium and Aspergillus. The plantainexperimentwas establishedin April2001.
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Amendmentratesusedinthis studywere 7.3and 14.5kg/plant. Alsoanuntreated
control (Okgamendment/plant)and achemical control (phenamiphos 3.0gai/plant)
were used tocompar ewithamendmenttreatments. Plantdevelopmenthasbeen
favoredin plots treated with poultry litter. Nematode population from plots treated with
poultry litterremainedlowerthanin plots treated with phenamiphos (standard
nematicide forplantain product ioninthe Caribbean). Isolation of microorganisms (fungi
andbacteria)from rhizospheres of pumpkinand plantain continuesin progress. Weare
inthe process of growingmaostisolated fungiandbacteriaonchitin -amendedmediato
testfor chitinolytic acti vityinthese groups of microorganisms.

Impact - Results fromthis project will help with the properuse and disposal of poultry
litterin agricultural soils. Microorganisms promotedbythe amendmentassourcesof
biological controlagentsfor plant - parasiticnematodes, thusreducingthedependence
onsynthetic.

Source of Federal Funds: Special Grants $22,696. FTE:0.05.

Scope ofImpact: State Specific (Puerto Rico).

I Key Theme - Integrated PestManagement

A

(UnderSpecial Grant, T -STAR 80) Experimentswereestablishedtodeterminethe
effectofcropassociation systemsinthe populationdynamicsof Empoascapapayae,
scaleinsectsand aphids on papayaplantations in Puerto Rico. Thefieldswere divided
intofourtreatments, whichincluded covercrop plotswith Wedelia trilobata, highly
reflective plasticmulch, black plasticmulchandbare soil. Inplots with highly reflective
plasticmulch, theincidence of papayavirosis continuedtodecrease as comparedtothe
otherevaluated cropsys tems. Noeffects were observed ontheincidence of papaya
bunchytopdisease. Anewmiteinfesting papayain Puerto Ricowasidentifiedas
Eotetranychus lewisiandanewrecordforthescaleinsect Paracoccus marginatus
wasalsoreported. Tenaphidspecies wereidentifiedinthe waterpantrapsinpapaya
fields. Many ofthemhad been reported as vectorof papaya virosis and virosisin other
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crops. More aphids were capturedin Isabelathaninthe Corozal plantation but
leathopperswere moreabundantin Coro zalthaninlsabela. Aphidsweremore
abundantin Mayinboth localities butwere captured almostallyear. The abundance of
theseinsectsalsoaffectedthediseases presentinbothareas. The bunchytopwasmore
commoninCorozalandthevirosiswasmore commoninlsabela. Anadditional
experimentwas establishedinlsabelatodetermine the effectofinsecticide treatments
onthe dispersion ofbunchytopandvirosisdiseasesinpapaya. Theinsecticide
malathion,andorchardoil solution, alone orincomb  inationwere sprayedtwotimesper
month for8 months. The results showed thattheinsecticides did notsignificantly reduce
theincidence of virosisdiseasein papaya.

Impact - Themovementofpestsandnaturalenemy populationbetweencrops  and
coverassociationsystemswas documented. The use ofacoverassociation systemwiill
reduce theincidence of papaya virus diseases and will provide sufficientweed control at
alowercostthanthetraditional system.

Source of Federal Funds: Special Grants $23,850 FTE:047.

Scope ofImpact: State Specific (Puerto Rico).

1 Key Theme -NutrientManagement:

A

(UnderSpecial Grant, T -STAR 70) Results fromthis projectcorroborated the
importance of magnesiumnutrition on plantain. Aswiththe plantcrop, results obtained
fromthefirstand second ratoon cropsindicated thatimproved Mg nutritionincreased
thenumberofleaves available atflowering, aswellasthebunchweightand  overall
productivity. Asignificantreductioninyield was observedwith planting sequence, that
is, plantcrop >firstratoon >second ratoon. However, the dropwas much more
pronouncedin Mgdeficientplots. Only 32% ofthe control plantsinthefirst ratoon
cropreachedfloweringstagein contrastwith close to 75% forthe magnesiumamended
treatments. Soilanalyses performed atdifferentdepths revealed asignificantdownward
movementofmagnesiuminthis soil. Ayearafterthe applicationofmagne  sium
treatmentsanincrease 0f448% overcontrollevelswas observed atadepth of 30cmat

-15-



the highestmagnesiumlevel. Potassiumremainedrelatively stable withtime, exhibiting
litle movementwithin the soil profile. In consultationwith Agricultural Extension
Service personnel, soiland planttissue analyses were conducted ondifferentbanana
farms oftwo ofthe majorproductionzones oftheisland. Results supported the
contentionthatinitial soilexchangeable Mglevels constitute the mostimportant - limiting
factorcontrolling Mg nutritionin plantains and bananas. The estimated soil
exchangeable Mgcritical value varied significantly between soils ofthe tworegions.

Impact - Plantainand banana production playsanimportantsocio -economic rolein
numerousregions ofthe CaribbeanandPacificbasins. Diagnosticcriteriafora  -priori
identification of soil conditions and managementpractices mostlikely toresultin Mg
deficienciesinplantainsandbananashave beenestablished. Apreventive Mg
managementprogramforplantainsandbananasonhighly weatheredsoilswas
developed.

Source of Federal Funds: Special Grants $36, 987 FTE:0.64

Scope ofImpact: State Specific (Puerto Rico).

v Key Theme - Soil Erosion

A

(UnderMclntire-Stennis, MS-010) Theadaptationof 10trees, 27 grassesand 17 turf
legumeswasevaluatedinthree highly erodedlandscapes of Puerto Rico. Species
developmentwas adequate atthe Corozal site, intermediate atthe Vega Bajasiteand
poor atthe Orocovis location. At Coro zal, tree species Albicia proceraand
Peltophoruminermes, grass species Brachiariadecumbensandthe ground cover

legume Desmodium heterophilumwere significantly betterinadaptation. Atthe Vega
Bajalocationthetree speciesLeucaenaleucocephalaK636 wasthe bestinadaptation.
Atthethreelocations, native tree species were significantly inferiorindevelopmentand
adaptationincomparisonwiththe above -mentionedtree species. Atthe Corozalsite,
grassesandturflegumeswere significantlybetter forreducingsoilerosionandimproving
fertility than trees and bare ground. Developmentand adaptation ofgrasses and turf
legumeswas considerablyinferior atthe Vega Bajaand Orocovis locations. Atboth
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locations, theinitialresponse ofgrassesandt urflegumestotheapplicationofchemical
fertilizationwaslow, because ofthe advance lossinfertility of these locations. Atthe
VegaBajaand Orocovislocationsitis necessarytoestablishanotherresearch project
tomeasuretheresponseofbioferti lizationand soilimproving polymers. Soildissolved
organiccarbonwas anadequate parameterto determine differencesin soil fertility
betweenthedifferentgermplasmunderevaluation.

Impact: The selection of soiltransforming germplasmaccelerate restoration oftropical
soilsinanadvance stage of degradation while reduces the possibilities forerosion.

SourceofFederal Funds Mclntire-Stennis: $34,867 FTE:0.7

ScopeofImpact: State Specific(PuertoRico).

. Key Theme - Water Quality

A

(UnderHatchfunds H - 362). Nitrogen sources (urea,ammoniumsulfate, soluble
fertilizer 33-0-0,andgranularfertilizer 10 - 10-8) were evaluatedinapumpkinfieldina
Mollisolinorderto study the concentrationand movementofNO 3-Nin the soil.
Nitrogenwas applied atarate of 224 kg/ha viafertigation, exceptforthe granular
fertilizer. Soilsamples were taken before planting, 40, 64 and 93 days after planting.
Nitrate-N concentrationinalltreatments atthe 0 -20cmdepthwashigherthanthatat
the 20-40 or40-60cm, thusindicating slowmovementofNO 3-Nthroughthe soil
profile. Atalmostallsamplingtimes and samplingdepths the highestNO  3-N
concentrationswere observedwhengranularfertilizerwas used, indicatinginefficientuse
ofthefertilizer by the plants. Fora period of fouryears, sixwaterwells, located on
farmsinthree municipalities onthe south coastoftheisland were sampled each month.
WaterwastestedforNO ;-N, NH4-N, PO4, Ca, Mg, K, pHand conductivity. During
the4-yearperiod, NOs-Nlevelsfoundinthe sixundergroundwellsexceededthe
maximum contaminantlevel (10mg/L)in atleasttwo ofthe samplings ofeachwell.
Thesefindingsindicate thatnitrogenisleachingtogroundwatereitherfromfertilizers,
fromothersources (e.g., septictanks)orfromacombination. We took soil samples
fromtwoirrigationexperiments atLajas (Vertisol)and Juana Diaz (Mollisol) substations

-17-



tostudy nitrate movementthrough the soil profile. Pumpkinwas dripirrigated atrates of
25,50, 75and 100 percentofthe amountlostthe previous week by evaporation.
Nitrogenwas applied, viafertigation, atthe rate of 168 kg/ha. AtLajas, atalldepths
sampledafterharvestingthe crop, the highestlevelsof NO ;-Nwereobservedinplots
where 100 percentofthe waterlostby the cropwas applied, indicatingthatNO  3-N
moved withthe waterthroughoutthe soil profile. However, at Juana Diaz the highest
levels of NO3-N at the 30-60 and 60-90 cmdepths occurred where only 25 percent of
thewaterlo stbythe cropwasapplied.

Impact - Findingsindicate thatnitrate isleaching and affecting groundwaterquality. A
possible source of contaminationistheimproperapplicationof nitrogenfertilizerinthe
agricultural activities ofthe vegetable producing area, where dripirrigationis used.

Source of Federal Funds: Hatch $89,414 FTE:1.0

Scope ofImpact: State Specific (PuertoRico)

Goal V. Enhancedeconomicopportunity and quality oflife for Americans.

Key Theme -ChangeinRural Communities

A

(UnderHatchfunds H -388) During this yearwe conducted the dataanalysisand
interviews needed tocomplete the profile ofthe Barranquitasfood = system,in
conjunctionwiththe activities performed undera Southern SARE projecton
Community Agricultural Development. Interviews withfarmers and community leaders
showedthatone ofthe mostimportantobstaclestothe developmentoflocal agriculture
perceived by producersandleadersalike, isthe lack of hew marketing channels for
farm produce, particularly at peak harvestingtime. AmonthlylocalFarmers  Market
wasorganizedthis yeartoaddressthis problem, butorganizersfeltthatthey needed
more informationonhowtoimprove the operation ofthe marketand on otherdirect
marketing strategies thatcould be followed by producers. Accordingly,aseminaron
altemative marketing strategiesforsmallandmid -sizedfarmerswasorganizedbythe
leaders ofthis projectin collaboration with the local Agricultural Extension Service. At
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theannual Festival del Apio,alocal agriculturalfair, we also conducted asmall survey
ofconsumers sponsoringalocal Farmer’'s Marketbothtocomplementthedata  already
gatheredandtoassessthe Market's future perspectives. Results fromthe studywere
alsosharedwiththe communityina posterpresentationatthe  Festival del Apio, ata
workshoponsustainable agriculture offeredto4 -HyouthfromBarranquitas, andbya
leafletsummarizingthe project's highlights distributed during the marketing seminar. At
present, we are writing the food system profile of Barranquitas.

B. Impact - Results were usefultolocal community groups, extensionpersonnel - andlocal
govemmentofficialsinthe developmentofpolicies and programs promoting sustainable
agriculturaldevelopmentandlocalfood and agriculture entrepreneurship. Thisyear's
altemative marketingseminarservedtoexchangeideaswiththecurrentM  arketing
Directorofthe local Department of Agriculture on ways in which public marketing
policy could helpthe plightof highland producers.

C. SourceofFederalFunds -Hatch: $15,107 FTE:04.

D. ScopeofiImpact: State SpecificPR.

StakeholderInputProcess:

Researchprogramatthe AES - UPRisdividedintoelevenresearch -commodities. Members of
the commodities (primarily agricultural scientists)and the Deputy DirectorforResearch meetatleast
once everyyeartosummarizeandana lyzetheresearch projects, toevaluatefeasibility of new
proposedresearch projects. The Commaodity Strategic Planthatis updated annually, usesthisinput.
Ateachofthese meetings stakeholderrepresentatives areinvitedand expectedtoparticipatea  ctivelyin
thediscussions. Stakeholdersincludefarmers,nonAES -UPRscientists, govemmentofficials, extension
agents and private individuals and groups whowork with the particularcommaodity. Primary reasonsfor
using stakeholderinputaretoleamf romtheirexperiences concemingon -facTmandagroindustry
researchneeds, andto promote betterinterpersonalrelations with our clientele. The criteriafor
identifyingthe stakeholderswerefirst, personsinterestedinthe studyand the utilizationofth  efindings;
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second, persons with powertoimplementthefindingsorwhoare abletoinfluence thosewhohavethe
powerandthose who have the commitmenttoattend the meetings and performthe required work.

ProgramReviewProcess:
Therehavebeenno significantchangesinourProgramReview ProcessessinceourFive -Year
Planof Workwas submitted.

Evaluation ofthe Success of Multiand Joint Activities:

AES-UPR actively participates of Multi - State Research, projects within Multi - StateResearch
average 10perfiscal year. Results ofthe activities continue to helpin the solution of research problems.
AsstatedinthefiveyearPOW, eachmulti -state projecthasits specificshortandintermediateterm
criticalissue (s), whichwerereviewedintheco mmoditymeetings.

Additional efforts by the AES -UPR shouldbe made toincorporate underrepresented
populationas stakeholders. Smallfarmersandwomenareencouragedtoparticipateintheannual
commodity meetings. Asstakeholders,womenarefrequently representedamonggovemmentofficials,
privateindividuals orrepresentatives of private groups.



