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HUESCA, Spain-- For 15 yeard~-elix Ballarin laboredto perfecta strainof organicallygrownredcorn.
He figured the crop could fetchtwice the price of traditionalyellow corn becausdocal chickenfarmers
sayit givestheir meatandeggsa rosy color.

But whenthe earsfirst emergedate last year,the farmermadea horrifying
discovery:Yellow kernelsweremixed inwith thered. As governmenscientists
would laterconfirm with a DNA test,the kernelshad beencontaminatedvith a
geneticallymodified strain.No longerconsideredorganic,”"Mr. Ballarin'scorn
lost its premiumvalueandhis decadeanda half of carefulbreedingvasdownthe
drain."Why me?" he asked pointing out thefield chokedwith weedswherethe
cornstoodlastyear.

As geneticallymodified cropswin a growing shareof the world'sfarmland,they
areincreasinglyalteringthe makeupof traditionalcropslike Mr. Ballarin'scorn.
"Biotech pollution," ascritics call it, resultswhengeneticallymodified plantsare
& mixed with ordinarycropsby mistake carelessnessr just thewind. With billions
Felix Ballarin  of dollarsin crop salesat stake theissue isbecominga significantonefor
governmentaroundtheworld. And it is beginning tapit growersof nonbiotechcropsagainstthe big
biotechproducersaseachsidebattlesto servetheir very different markets.

U.S. farmerssaytheyarelosing out on exportdbecauseverseasustomersareafraid of contamination
by geneticallymodified,or GM, varieties.Farmersof organicproducein both Europeandthe U.S. say
their cropsarefrequentlytaintedby strayGM seedsforcing them tobuy seed$rom asfar awayas
Chinato ensurepurity.
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Growersof biotechcropsin the U.S. increasinglyworry the
struggleis hurting acceptancef their productboth domestically
andabroad.ThreeCaliforniacountieshavebannedGM crops,and
a fourth is consideringdoing sotoday.Beermaking giant
Anheuser-Busch Cos.hasdemandedhat itshomestateof
Missourikeepa GM rice project120 milesawayfrom riceit buys

in millions: to makebeer.The EuropeariJnion isnow trying to establish

buffer zonesmeantto halt theunwantedspreadof GM crops.
Spainis closeto finalizing a law that would requirésM cropsto
be grownatleast165 feetawayfrom traditionalvarieties.

Such movego restrictthe spreadof GM cropsoftenare
ineffective.Lastmonthin Australia,governmengexperts
discoveredbiotechcanolagenesn two nonGM varietiesdespite
a bancoveringhalf the country."Regretfully,the GM companies
appearmunableto containtheir product,”saidKim Chance,
agricultureministerfor the stateof WesternAustralia,on the
agency'siVeb site.
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St. Louis-basedMonsanto Co.,the global GMleader lastyeardroppedplansto introducetheworld's
first bioengineeredvheatamid feardoy NorthernPlainsfarmersin the U.S. that thenew plant would
contaminateghe non-GM wheatthey promisecustomersn JapanEuropeand SouthKorea.Increasingly
thosecountriesareenforcingstrict ruleson themakeupof non-GM products Keepingout the GM
strainsthat foreigncustomerslon'twantis a growing expensdor Americanexporters:'lt's justa mess
for the graintraders,"saysM. Ann Tutwiler, chief executiveof the InternationalFoodand Agricultural
TradePolicy Council,a Washingtorthink tank.

Future of Farming

Biotechcropshavebeenheld out by theirproducersand manyscientistsaasthe future of farming,
improving agricultureand evenhumanhealth. Thefirst geneticallymodified plantsmadetheir own
pesticidesandtoleratedexposurego herbicide making iteasierfor farmersto sprayweedkillerswithout
hurting their crops.Scientistsarenow engineeringplantsto grow on less wateandfertilizer,
modificationsthat would reducagriculture’'soll on theenvironment.

Advocatesarguethat hardieplantscould help Africa feeditself, andthat futuregeneration®f the
technologypromisegroundbreakindpenefits.Already scientistshavedeveloped strainof rice that
could be usedasa sourceof missingvitamin A for poor Asians.Monsanto iausinggeneticmaterial
from algaeandfungi to modify plantsso that theymakehealthiervegetableoil.

Biotechcompanyofficials saysmallleaksaren'ta surpriselt's long beenacceptedn agriculturalcircles
that farmfencesareno barrierto plant reproductionTheyarguethat thebiotechboomin the U.S. hasn't
harmedthe organicmovementpointing out that organiacreagéasclimbedin the U.S. sincethefirst
geneticallymodified cropswere commercializedn the U.S. a decadeago."We think co-existences a
reality," saysChristophemHorner,a spokesmatior Monsanto, whicloffers adviceto buyersof its
geneticallymodified seedon avoiding problemwith neighboringfarmers.

To be sure,Monsanto andivals suchasDuPont Co.andSyngenta AG havea financialstakein how
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countriesdecideto dealwith the leaky natureof crop biotechnologyMovesto shift liability to growers
of biotechcrops,or to theinventors,would slowthetorrid growth of the market,which hasmorethan
doubledMonsanto stocloverthe pasttwo yearsKevin McCarthy,an analystat Bancof America
Securities New York, figuresthat cropfarmersaroundthe world paida $2.2 billion premiumfor
biotechcropsthis year,up from$1 billionin 2001.

GM critics haveproducedvolumesof studiesclaimingto showthat biotechfood cancauseallergiesor
that theworld's biodiversitywill be putatrisk if biotechgenesnfect naturalplants.All suchclaimsare
adamantlyrejectedby theGM industry,which cancall on anequallylargebody ofresearcho backup
its counterarguments.

There'sno evidenceo datethat biotechcropshavecausedany healthproblems And GM cropsnow
makeup amajority of theworld marketin soybeansalongwith big portionsof the marketin cotton,
canolaandcorn. Total GM acreageaglobally climbed20% lastyearto 200 million acresin 17 countries,
accordingto theindustry.

The U.S. governmentakesa laissezfaire attitudeon GM contaminationAs long asthe genetically
modified materialin questioncomesfrom plantsapprovedor humanconsumption\WWashingtondoesn't
seeany safetythreat."Why do theyneedto be treatedany differently?" asksCindy J. Smith, deputy
administratorof biotechnologyregulatoryservicesatthe U.S. Departmenof Agriculture."They'renot
any moreunsafe."

Somelocal communitieshavesteppedn. MendocinoCountyin NorthernCalifornia, knownfor wine
and pearswasthefirst U.S. locality to banGM cropsin March2004. NearbySonomaCounty,a major
wine anddairy producercould becomethe nextwhenit votestodayon whetheto declarea 10-year
moratoriumon GM crops;advocate®f a banfearbiotechgrainsbeingfed to milk cowscould
eventuallycausesomeunforeseerhealthproblems suchasallergicreactionsLegislaturesn both
CaliforniaandVermont,meanwhile areconsideringneasureshat would holdnakersof GM seeds
legally liable for incidentsof contaminationGM seedscarry a uniquegeneticsequencehat canbe
identified by testinglaboratories.

Many Precautions

In the Midwest, somesimilar measurefiavebeenconsideredut rejected.SoLynn Clarkson,president
of ClarksonGrain Co.,a CerroGordo,lll., grainmarketerthat specializegn non-GMO crops,goesto
greatlengthsto try to keephis cropsthat way.He sendsnspectorgo visit fields beforetheyare
harvestecandrequiresthe farmershe contractswith to sendhim sealedlasticbagswith samplesof
their grainfor testingbeforethey areallowedto bring their harvestto the elevator.

He usesan optical scanneto sort throughblue andwhite varietiesof corn. Sincethe biotechnology
industry hasonly geneticallymodified yellow corn, the optical scannekicks out any yellow cornit
finds.

Despitethe precautionsMr. Clarksonfinds geneticallynodified organismsn 6% of thegrainhe
contractswith farmersto grow. A surveyof organicfarmersabouttheir 2001 cropsy theOrganic
FarmingResearchroundationn SantaCruz, Calif., foundsimilar results:About 7%of 270 growersof
organiccorn,soybeansndcanolareportedGM materialsin their crops.
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Such aproblemcanbe costly: An lllinois farmercanchargeroughlythreetimesasmuchfor organic
corn asfor geneticallymodifiedcorn."Oncewe hadto kissgoodbye to 20,000 bushels that hagbtten
into our bins," saysMr. Clarkson."If you area biotechfarmerandyour pollen come®vermy fence,
you aretaking awaymy choice."”

Now Mr. Clarksonis mulling growing cropsin desertareasn partsof SouthAmericawheregenetically
modified cropshaveyet to penetrate’l think of it asa leakytechnology It is the natureof thething,"
saysMr. Clarkson.In additionto addingto his costs, theersistencef contaminations limiting his
market,he says."We coulddo fivetimesasmuchbusinessn SouthKoreaotherwise,"Mr. Clarkson
says.

Japanandthe EU, the U.S.'sthird andfourth largestagriculturalexportsmarkets still allow small
amountsof GM materialin non-GM goods.But SouthKorea,the U.S.'ssixth-largestmarket,is moving
towardforbidding geneticallymodified materialof any kind in food that issupposedo be 100%
organic.Thatlimits what Mr. Clarksoncansell there.

Contaminated Seed

Craig Wedig,a CubaCity, Wis., farmer,blamescontaminatedgeedfor the GM cropsthat appearedn

his organiccornfieldin 2001. Mr.Wedig, 28 yearld, hada contractto sell his cropto a mill making
organiccornsyrupfor export. Whenthe mill detectedcMOsin thethird andfourth truckloadfrom his
farm, he hadto sell the cornfor less moneyo a companymaking livestockeed.

The GMO discoverycostMr. Wedig $2,250. Hehassinceshiftedhis businessso that theonly food he
sellscomesfrom the milk andmeatproducedby hisorganicdairy herd.Geneticallymodified cropscan't
be detectedn the milk or meatof the cowsthat eathem. "My adviceto the organicfarmersin Europe
is to makesurethat anyGMO drift becomeshe legal responsibilityof the GM farmer," saysMr.
Wedig."Here, I'm responsibldor my neighbor'gpollen, andhat'snot fair."

In the 25-nation EU,mostcountriesareworking on rulesgoverninghow far GM cropscanbe grown
from non-GM ones.Someareso strict that GMfarmersworry theywill amount toa virtual ban.
Europearnreluctanceo allow wider plantingof GM cropsis partof a disputethe U.S. hasbrought
againstthe EU atthe World TradeOrganizationA ruling is expectedn January.

The debateover GM contaminatiorhassurfacedmostpassionatelyn Mexico. Four yearsago, scientists
from the University of California,Berkeley,discoveredhat GMcorn had mingledwith nativevarieties
in the southernstateof OaxacaThereport,later supportedby Mexicangovernmentesearchstaggered
local farmers.Mexicanpeasantsiependon cornfor asmuchas40% of their diet, usingit in everything
from tortillas to a hot drink called"atole."

On AgustinLeonSantiago'samily farm in Oaxacamaizeseed$iavebeenhandeddownfrom fatherto
sonfor countlesgenerations'Eachfamily hasits own heritage expressedn corn,"saidthe 73-year
old patriarch,asthreegeneration®f Leonstook a breakfrom their chores."We feelthat theday our
traditionalcornis contaminatedye will losea tremendou$eritagegoing backthousands oyears."

Mr. Leon'sson,Jesud_eon Santosjs leadingan anti-GM drive in the region,producingpamphletsand
encouragindocal farmersto plant onlyseedghat comdrom theregion.
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Neverthelessthe technologyis spreadingln Europe,authoritieshavebegunapprovingGM strainsto
be soldthereafter an effectivebanon testingnew biotechcropstook effectin 1998. Northof Barcelona
in Spain-- the only Europearcountrywith GM cropsbeforethe banwasinstituted-- a trio of farmers
took a late afternoonbreakrecentlyto arguein favor of biotech.Leaningagainsta mud-cakedHonda
ATV parkednextto rows of greencorn stalks,JoaquimParetassaidhis farm would bedoomedwithout
it. He plantsa strainof biotechcornthat defenddself againstaninsectknownasthe cornborer,a bug
that burrowdnsidea cornplant, making ithardto combatwith traditionalinsecticide.The GM plant
producesa proteinthat, whereatenby theinsects givesthem adeadlyulcer.

Traditional strainsof corn, Mr. Paretasays,areweakenedy thebugsandareoftendestroyeddy high
winds that sweevertheregionlatein the growing season'lf we didn'tplant GM,we would face
fierce competitionfrom countrieslike theU.S. and Argentinaand otherswho do," Mr. Paretasaid.
"We would haveto give up ourlandandraisegoats."

Balancingthe needsof Mr. Paretasandthoseof Mr. Ballarin, whosered-corn effort took placearound
220 milesaways,is tricky.

Spain'sevolving planto requireseparatinghe GM cropsfrom non-GM varietiesseemdo satisfy
neitherside.Mr. Paretasaysit will beimpossibleto follow therulesassomeof his scattereatorn plots
areonly a few rowswide. He sayshe'll insteadwork out agreementsvith his non-GM neighborsto
staggertheir plantingseasons.

Meanwhile,Mr. Ballarin saysthe 165foot barrieris woefully insufficient. Looking over his rolling
field, he pointsto dropletsfrom a sprinklercarryingat leastthat faron thelate afternoonwind. Pollen,
he believescaneasilyfloat farther.

---- David Luhnow contributed to this article.
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