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Summary  

fnMalaysia，theissueofぬmmechanizationshasbecomevery血portantandthedevelopme血Of  

agrlCulturalmechanizationhasgrownrapidly．Inthispaper，basedonthefieldresearchconductedin1986  

underthe琉1eof“’rheConventionalFamTooIsandtheEvolutionofFarmingSystemsinSoutheastAsia”，  

generalbackground ofMalaysian agriculture was Lirstlyintroduced，theninformation ofthe present  
Situation of rice production mechanization and other agriculturalmechanization was provided．王n  

Mechanajzationofriceproduction，thetechnologytransitionofa許OnOnつicpractices（1andpreparation．  

transplanting，directseeding．harvesting，tranSpOrting，andpost－harvestingtechnologyinriceproduction）  

WaSintroduced．Th仁PreSentSituationofoiipalm，rubber，andcocoacultivationinMa】aysiawasbriefly  

explainedandsomeresearchsubjectswereproposedinorderthatMalayslanagrlCulturemayadvancein  
餌ture．  

Keywords：Malaysia，meChanization，COnVentionalfarmtooIs，teClmologytranster，SOutheastasia  

Ⅰ．1IltrOductioII  

AgricultureinmalaysiacontributestothenationalGrossDomesticProduct（GDP）butitsratiohasbeen  

droppingovertheyears．Variouse放）ど仁SarebeingmadebyGovemmentandprivateagenciestomedernize  

agrlCulture．OneofthernostimportantcomponentsinmodemizingMalayslanagnCultureistheintroductionof  

mechanization．  

Malaysiaproducedl，713，500tonsofricein1985．Currently，however，PrOductionsofnlbberandpalmoil，  

Whicharep血rycommodities，arel扇gherthanthatofriceandaremostconcentratedoninMalaysiaasweu．  

Duetoacritica宣1aborshortage，eaChproductionprocessrequlreSmCChanizationtoincreaseproductivityper  

agriculturalworker．Underthesec主rcumstances，aSuCCeSStulmechanizationprogramiscloselyre払tedtothe  

discoveryordevelopmentofsuitablemachineryandtheintroductionofthismachinerythroughaneffective  

SyStem．Itshouldalsotaketherelationslipbetweenthenaturalenviromentandappropriatetechnologyinto  

COnSideration．   

Thispaperdealswiththegenera＝）aCkgroundofMalaysianagriculture andthetechnologytransferof  

agrlCulturalmechanizationwiththeemphasisbeingonagnculturalmechanization．Thisworkwasbasedonthe  

鮎Idresearchconductedin1986underthetitleof“TheconventionalFarmTooIsandtheEvolutionofFarming  

SystemsinSoutheastAsia”．ThefamtooIsand鮎1dpoerationsemployedinthetraditionalfarmlnginmalaysia  
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aredescribedintheothersectionsof払isreport．   

Thepurposeofthispaperis：   

（1）ToprovideinformationonthepresentsituationofagriculturalmechanizationinMalaysia・   

（2）TomakesomecommentsonthetechnologytransferandtheagriculturalmechanizationinMalaysia・  

Il．Mcchanixation orRicc Production   

ThedcegrowlngareaSinpeninsulaMalayslaareShowninFig・1・ThedistributionofricegrowlngareaS  

andproductionofpaddyisglVeninTablel・Priortotheintroductionofdoublecroppingofricein1970，mOStOf  

Fig．1．Paddygrowhgareasanddistdbutionofdcemills（pen血sularMalaysia）  

（Source：RiceprocessinginpeninsularMalaysia，0ⅩfordUniversityPress，1983）   
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Tablel．Paddy planted areas and production】evels（1981／  

1982）inpeninsularMa】aysia   

Area  Production  
Pianted（ila） Paddy（tons）  

Total  
％   

3，150  6，S33  

49，890  116，105  

65，340  172，729   

7，570  21，647   

4，220  15，974   

3，480  5，304  

15，190  4い27   

73，S50  194，442  

18，530  45，795  

35，900  140，832  

31，540  81，859  

184，430  752，526  
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493，090  1，595，463  T（）tal  

＊OutsideMA工）A  
（Source：PaddySTATistics，MinistryofAgriculture，Ma】aysia1982）   

theagronomicpractices（1andpreparation，tranSPlanting，harvestirlgetC．）wasdonemanuallyorwiththehelpof  

dra托animals．Butanimalpowerforricecultivationisinsigni鮎antnow．Unねrtunately，thereisnoreliable  

datatodeteminethepopulationofanimalpowerusedhthericeareas．Themainsourceoffarmpowertoday  

ismanuallabororhiredmachine．Thepoweravailabilityrangesfroml．92toO．06HPperhectareandits  

average valueis about O．7HP．Labors entenng the agriculturalsector have been on the decline when  

COmParedtothelabor女）rCeemPloyedinthemanuたICtu血gsector．0vertheperiodfrom1979to1984，the  

employmentirlagriculturedeclinedfrom41．7％ofthetotalemployedlabors．Thetrendisthoughttocontinue  

as nationaldevelopment progresses．Now due to the Government policy，PrOduction of ricewiilbe  

COnCentratedinthegrana汀areaS．  

Tab量e2showsinformationwhichregardsthepresentlevelofMechanizationinthegranaryareas．Itcan  

beseenthatlandpreparationandharvestingoperationsintheseareasaregenera11ywe11mechanized．Thereis  

alsoagrowmgtrendofdirectseedingandtheusageofmotorizedsprayers．  

1．Landpreparation   

Manykhdofproblemssuchaslandsize，SOiltype，Watermanagement，1andlevelandmacI血eryaredeeply  

re董atedtoeachotherinlandpreparation．Inthispaper，however，thepresentsituationandsomeproblemsof  

machineryareilltrOduced．   

InMalaysia，pOWertiueror4－Wheeitractormountedwitharotarycultivatoriscommoniyusedintheland  

Preparationstageoftheproductionprocess．Inastudycarriedoutatoneofthericegrowingareas（MÅDA，  

1970），itwasfoundthatthetlSeOfpowertillertractorsarestiuprevalentinspiteoftheh■lowestproductivity，  

highestcultivationcostperhectare，andastheleastef丘cientusersoflaborandcapital，AIso，COnVentional  

tractors，eVenWhenequippedwithspecialdevicesattachedtothewheelstoaidtraction，frequentlybogdownif   
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でable2．Poweravauab此yest血ationinricegrow如garea  

NunlbersinPaddyAreas  
Planted  
Area  
（lla）  

State  2eel Le  1ミ：：：：、；・：書ユニごニミニミー  
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（4WheeJT：4WheelTractors（50Hp））  
（2WheelT：2WheelTractors（12Hp））   

雛紆恕莞陀忠雄駿））  
（Source：Sumber KhidmatJentera PErtaniandan Pengangkutan Dikawasan，Pembangunan Pertanian，  

DepartmentofAgriculture，Maiaysia1986）  

thelandconditionissoft．Fourwheeldriveshaveimprovedthissituationahttle．However，frontax塵esare  

かequentlydamagedasmost旭dsinMalaysiahavehighbunds．Thus，thereareconsiderableareasintherice  

growlngareaSOfMalaysla，Whereconventionaltractorscannotbeutilizedataubecauseofextremelysoftsoil  

COnditions．In the＄e areaS，POWer tiners tractors have to be used due to necessity，despite theirlower  

e琉ciency．  

王nordertoremedythissituation，landconditionrnustbeimprovedtoacertainlevelbeforeintroductionof  

modernmachinery．Thencarefulselectionofmachinestosuitthelandsizeandfarmingsystemshouldfouow．  

2．Transpianting   

TransplantinglSaintensiveoperationaccountingforatleast50man－hoursperacre・Itisequatedto20％  

Oftheklborhoursrequiredforthewholeprocessofricecultivation．InMalaysia，however，themechanized  

transplantingoperationisstiilintheexperimentalstageandtransplantingisusuauydonebyhands．  

Onねrmswithreasonableirrigationanddrainagefaciuties，thericetransplantercanbetlSedwithoutany  

PrOblem．Machinesneednotbemodi邑edforeffectiveuseintheaboveconditions．Theirnportedversionof  

themachぬew揖notrequlreaれyadaptationtoworkinaverage鮎1dinthelocalcondition．Therefore，thereisa  

greatpossibihtyofthemachineusagehanumberofacreshMalaysia．   

Theuse ofthe ricetransplanter，however，demands arnorerigidadherence toworkingprocedures．  

Supportionsuchaslandpreparationmustbecomplementarytothemechanizedtransplantingoperation．The  

useofanewkindofpudd血gimplementwiugreatlyhelpprepareanessentialimplement．Fieidsequippedwith  

properi血gationanddrahageねc立itieswi11certa血ybeanadvantagetomechanizedtransplantir唱．   
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3．Directseeding  

Table2showsagrowingtrendofdirectseedinginsomegranaryareas．Therearesomee鮎rtsbeing  

madetointroducethedirectseedingpracticeforriceproductioninMalaysia．Thispracticewi乱elirninatethe  

transplantingoperationwhichthusreducethelaborrequlrernentaSSOCiatedwithit．However，lnOrderfor  

direcトSeedingtobeeだective，famwatercontrolandweedcontroIw揖havetobeimpoved．Astheotherweed  

COntrOlmethod，rOtationofdirectseedingforayearandtransplantingoperationfortwoorthreeyearsarealso  

CarriedouthMalaysla．   
InareaswheredirectseedinglSpraCticed，differentmethodshavedevelopedinvariousareasduetothe  

differenceinnatureoftheparticularlocality，eSpeCiauywithrespecttosoiltype，Plotsize，drainage／irrigation  

faciutycapabiuties，aCCeSSibilityin＆astructureandsocio・eCOnOmicfactors．Inrelationtothese，apprOpriate  

mechanizationsystemshavealsobeendeveloped，andintumhaveopenedupavenuesforinr10Vativemechanical  

methodsfbrdirectseeding．  

4．HaⅣeSting  

Harvestingisthemostintensivelaboroperationinriceproductionandusuallyconstitutesthebiggestcost  

for farmersin Malaysla．Mechanization of harvesting thus provide opportunity not only to facilitate the  

SuCCeSSfulimplementationofdoublecropping．butalsotolowerproductioncostsandthusincreasefamlincomes．  

Largescalecombineharvestingstartedinthemid－1970’sinresponsetothelaborshortagesintheareawhich  

COntinuestobeexperiencedtoday．Atpresent，inthe maJOrricegrowmgareaswheredouble－CrOpPlnglS  

practiced，theharvestingoperationsarefu11ymechanizedwiththeuseofcombineharveSterS（Fig．2）．For  

example，in仁heMudapr房ectarea，99．2％ofpaddywasharvestedbylargecombine harvesterswiththe  

remaining7．8％harvestedmanuauyintheoffseasonin1985．Inmostofthericeproductionareas，boththe  

mid－Sized（30hp）andthelarge－Sizedcombine（100hp）areused．Thesecombinesareoperatedthroughthe  

CuStOmOperationsystemwhichfarmersarechargedonperareabasisbythecombineoperator．  

Fig．2．CombinellarVe＄tingofdce▲   
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5．Transporting   

Bulkhandhngofgrainhasbecomeavery血portanttopiclateLylnOrdertoeasethecongestionatthethe  

NationalPaddyandRiceBoard（LRN）complexes．Grainhandhngintheneldisdonealongsidetheharvesting  

process．Oncethegraintal攻oftl－ehaⅣeSteris魚Iu，the餅ainisdiscl－argedontolargepiastics王－eetSOr  

tarpatlunSandspreadoutontheground・Oncethe鮎Idis良111yharvestedandthepaddyheapedontothesheet，  

thegralnSarebaggedmanua11yintogunnysacksforeaseoftransportationontolorries・ThisbagglnglS  

momallydonebyteamsof5－10personsmadeupoflocalpeople・Thebaggedpaddyisthentransportedtothe  

famroadbybicycieormotorbikea重ongthebundsand血・Omthereitiscollectedbyaiorry（normauysmalllorries  

Ofト2tonscapacity）andsenttotheprocessingcenters（Fig・3）・  

Fig．3．Smaulorriesfbrtransportingricetotheprocessingcenter，   

Thispaddyissometimestransportedouttotheroadsideandstackedtoawaitthelorrywhichtransportsit  

tothemiWprocessingcenter．Itisherethatdamageoccursinthe負eldshotllddelaysintransport・Thepaddy  

issometimeskeptwaitingovernightandoftenbecomeswetifitrairlS．However，themostseriousdamageas  

faraspaddydeteriorationisconcerned，OCCurSinthelongdelaysatthepurchasingpo血s・Thesedelaysare  

causedbythelongqueuesoflorrieswaiting払rtheirturntoseutheirpaddyuptoIM2daysresultinginlosses  

duetodeteriorationofthepaddyandconsequentlylowermiliingrecoveries，eSPeCiallyattheLPNcomplexes・  

Theseproblemsarecompoundedbytherainyseasoncoincidingwiththeoffseasonharvestandthelargevolume  

Ofpaddyharvestedinsuchashorttimespan－   

Recently，SOme bulk handling techniques have been adopted by some paddy purchasers・In such  

instances，theharverstedpaddyisdischargeddirectlyなomthegraintankofthecombinestraightontoalorry  

waitingonthefarmroad．However，thispracticeislimitedtoonlyasmallnumberofplaceswheretheGeldsue  

adjacenttothe払rmroadandthepaddyissoldtoprivatericem揖sonly・   

Buikhandlingofpaddywouldbeaveryattractivepropositionifitcouldsolvethisproblemofseverelosses  
duetodelaysinprocessir）gWetpaddy，inadditionwouldreducehand血gcosts・  

6．PosトhaⅣeStingtechnology   

ThefarmersinMalayslanOrmanySeumOStOftheirpaddy；Onlyasmallportionisbeingkeptfortheirown   
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use．However，mOSt払rmersdonothavetheirowndryerormii肋gfac此y．Becauseofthissituation，LPN  

WaSeStablishedin1971todealwiththedryingandmi追加grequirementsoffamersthroughthesettingupof  

largeintegra仁edcomplexesinMalaysia．ResponsibiutiesofLPNare   

l．topurchasepaddytoimplementprlCepOuCy  

2．toimportriceforstockpileandtosupplemefltriceshortage  

3，tOdistributericearisingたomtheabovetwoactivities．  

Withtheintroductionofthedoublecroppingprogram，theoffsea＄OnCrOphastobeharvestedintherainy  

SeaSOn．Sincethisfreshlyharvestedpaddydeliceredfromthe員eldnormanycontainsamoisturecontentinthe  

rangeof20to28％（w．b．），itmustbepromptlydriedtoatleast14％inordertoavoiddeterioration．Thedrying  

Ofむeshlyharvestedpaddyisalsonecessaryforsafestoageasweuasた）rSuCCeSSh11mil血g．Directsundrying  

hasnormauybeenpracticedbymostfarmersinMalaysia（Fig．4，5），butithasbeenreplacedbymechanical  

dryingperk）rmedbythepub艮candprivateagenciesinvolveddirectlyw肋thericeindustry．TheGovernment  

throughLPNhassetup29integratedpadddydryingandriceminingcomplexesrnostlylocatedinm句Orrice  

許OWingareas．Eachcompkxis血1呈yequlppedwiti12unitsofmultiplepasswithcoll血uousaowdryers，and  

eaehdL’yerisc；lP；lbleofh乙Indling15to】1Pel－houl‘perpaSSWith2．5％nlOistureextractio】1foreac】lpaSS．In  

addition，SOme鮎tdryersaswe11asmoistureextractionunitsareal＄OaVailableforusesduringpeakperiods．  

Fig．4．Directsundryingonconcrete且00r．  

Fig．6．Directsundry払gbyrice鮎1d．  

Themechanicaldryingfaci最tiesavailableinsomelargerprivatemillsaremormallyrnoistureextraction  

dryerswithcapacities ofbetweenlO－50tons（Fig．6，7）．Whereas，the smaliprivate m親s arestiusolely  

dependentuponsun－dryingwhichislessexpensivebutmorelaborintensive．Outofthe329commercialmills，  

Onlyl12mius（34％）haveinstaIledmechanicaldryers．Howeverauthegovernmentownedcommercialndlls   
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Fig．臥 Mois餌reextractiondr勇ngsystem・  

Fig．7．Ricebagspiledforpre－dq血gbymoistureextractionunit、   

areintegratedwithdryingfacuitiesandtheypossessatotaldryingcapacityofabout617，210tones／yearavaiiable  

inauthecommercialmi11s．Thusthepubiicsectorownsabiggershareofthemechanicaldryingcapacity（53％）．   

Inrecentyears，neCeSSityofdryinghasbeenintensi鮎dwiththewidespreadtlSeOfcombine－harvesterfor  

harvestingoperationsinthemaJOrPaddygrowmgareasinPeninsulaMalaysla・Theharvestingtimeisvery  

muchshortenwhilethedailyproductionofwetpaddyisincreased．Tl滋shasimposedagreaterburdenonthe  

existingdryingfacilities，bothintheprivateasweuasinthepublicsectors，Sincethevariousexistingdrying  

払cilitieshavetohandlethepeakharvestwithinashortperiod．Ta主be3showsthesalesofpaddytoLPN・  

Thistablere8ectsthechangesinthe1980’swhichcoincidedwiththeintroductionofthepaddypncecoupon  

Subsidyin1979．ThisdrasticchangeinmarketingpattemsmeantthatLPNhadtobuyandthebulkofthepaddy  

producedanditisobviousthatthecomplexeswerenotdesignedtohandlesuchlargequantitiesofpaddy・  

Table3．SalespaddytotheNationalPaddyandRiceBoard（LPN）（％offanners）  

1977 1978 1979 1980 1981 1982 1983 1984 1985  

0だseasoI1  21．6  －   21．6  47．6  62．0  69．2  67．4  70．4  79．9  

Mainseason  4．1 7．8  44．4  57．7  47．6  74．8  74．9  74．3   
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ⅠIl．OtherAgriculturalMechanization  

Harvestingofoilpalm，rubber，COCOaandpepper，them毎orplantationcropsinMalaysi勘issti11done  

manually．Forthemechanizationofharvesting，Variousmachineshavebeentriedandasses＄edbutwerefbund  

to be unsuitable，due to various reasons．At present，nO Slngle machine has proved to be e蝕ctive for  

harvestingthesepIantationcrops．  

1．Oilpalm   
Theimplementsrecentlyusedfbrharvestingarechiselsandknives丘ⅩedtoAluminumpoles（Fig．8）．The  

Choiceofimplementdependsontheaccessibihtyofbunches，Whichdependsupontheheightofthep奴m．  

Generauyパhiselsareusedunt払出pebunchesareproducedatapproxぬately9－10氏．abovegroundlevel．  

Fromthisstageonwards，Cuttingisdoneusingknivesonbamboopoles．Thepolesmustbeofatypeofbamboo  

thatisbothstrongand艮ght，theknivesarecurvedandmustbekeptsharp．  

Fig・S・HarvestingkniEeforoiJpalm．   

ThepresentpracticeofmanualharvestinglSquitesatisfactoryexceptfortaupalmswhereharvestershave  

PrOblemsinerectingthepoleandaimingitattherightplacefbrthebunchandfrond（Fig．9）・Anextensionpole  

madeofAluminumAlloyhasbeenstudiedforthispurpose．血otheraltemativeistostudyanypossible  

mechanicalcutter；eXampleisa拉ghtmotodzedcbainsaw也atcanbeoperatedatthegroundlevel．Harvesto込  

Palmsareusuanyloadedonasmaulorryfortransportingtotheoiiprocessingf洩CtOry（Fig・10）．  

2．Rubber  

Theheveatreeisthechiefsourceofnaturalrubber▲ Themi1kysap，Orlatex，aSitiscailed，COmeS血●Om  

theinnerlayerofbark，andthetreeisgashedjustdeepenoughtoreachthislayer．Thetoolusedresemblesa  

hatchet．Firstaverticalgash，OrChannel，ismade．Thenslantinggashescornectingwiththisaremadeonone  

orbothsides．Thelatex鮎wsdownthesecutstothemainchannelandthenintoacupplacedatitsbottom（Fig．  

11），Thetappingisdoneearlyinthemoming，andthelatexisgatheredafewhourslater．Atpresent．the   
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Fig．9．harvestingoi）palnl．  Fig．11．RubbertreeeutforobtainiIlgl；lteX．  

Fiど．10．Oilpall11SLoadcdonasnlal＝orry．  

gatモIeringoflatexissti払donemanua王1y・  

3．Cocoa   

CocoainMalayslalSgrOWnaSaSOlecrop，maincroporintercroppedwithcoconuts・lnPeninsulaMalaysla  

about65％ofthecropcomesfrornmixidcropping・Theadoptionofcocoaintercroppedwithcoconutshasledto  

asubsねntialsma肋01ders，participationincocoacultivation・HaⅣeStingofcocoaisdonemanua払y・   
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I17．CollClllSiotl  

IN Malaysia，theissue offarm mechanization has become veryimportant and the development of  
agrlCulturalmechanizationhasgrownrapidlywiththedecliningfamlaborsupplyandtheneedtomaintain  

time血ess of farm operations．This situation，the mostimportant thing to consideris whatievelof  

mechanizationisbestbrMalayslanねrmers．AtpresentinMalaysia，teChnologlCalevolutioninagrlCultural  

mechanizationcanbeseenmainlyintwoways．Namely   

l．appropdatetechno王ogytransfer鎚■Omdevelopedconuries．  

2．approl）dateloca11y・developedtechnology，  

Theclassicaiapproachistheformerone・ItistointroduceimportedmachinesandtryirlgtOmOdifythemachine  

払rlocalconditions．Forexample，intheareaofpaddyproduction，mOStOfthemechanizationhasbeenhasedon  

technologytransfer血・Omtheintroductionofforelgn－developedmachinery，SuChasthepowerti㍊ersandthe4－  

Wheeledtractors・Itis血portanttonotethateventhemostmodemtechnologyInriceharvesting，tlSlngthe  

largeself－prOpe11edcombinehasbeensuccessfu11yintroducedincertainareasofMalaysia．Threereasons払r  

thissuccessare：   

1．Stronggovernmentsupportingprogramandimp量ementation．  

2．Laborshortageresulting＆omindustrialization．  

3・UniformIandandotherenvironmentimprovementschemesdesignedforintensivericeproduction．  

Thereforelagriculturalplannersmustsuitthefieldandcropconditionsasねraspossib蜃etotheimported  

machine．   

SomeaspectsoftheagriculturalmechanizationprograminMalysiadorequirethelatterapproach，thatis，  

appropriateまocally－developedtechnology・lntheareaofperenmiicrops，namelyrubberandoHpalm，the  

modernizationwi出havetobebasedonthistechnology・Sincetheproblemofplantationmechanizationisunlque  

tomalaysla，itisverydiffic油‖oadaptimplementsdevelopedinotherpartsoftheworld・ForbuildingtlPthis  

kindoftechnology，餌ndamentalandcontinuousresearchprogramfbreachcropareneeded．   

When consideringhow malaysian agrictlltureis to advancein the良1ture，its abundance ofbiologlCal  

resourcesandhowtoutilizethemshouユdbereco11Sidered・Atthesametime，rationalizationofproduction，  

PrOCeSS王nganddistributionsystemsisrequiredhconventionalagriculture．Researchsu旬ectsthatcanbe  

proposedtoattaintheseo旬ectivesareasぬuows：   

1・HowtoincreasetheaddedvalueofagrlCulturalproducts．  

2．To蝕dthevariouspropertiesofagriculturalproductsuniquetoMalaysia．  

3．打owtoreducetheiaborrequlrementS．  

4．Howtoincreasetileねmer’sillCOme．  

Co－OperativeresearchprQjectsbetweenMalaysiaandJapancanbecarriedoutforthereauzationof（1）and（2）．  

AresearchproposalonphysicalpropertiesrelatedtoharvestingandprocesslngOftropicalriceisattachedinthe  

appendix．  
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Appendix  

Research Proposal 

On  

PHYSICAL PROPERTIES RELATED TO HARVESTING 

ANDPROCESSINGOFTROPICALPRODUCTS  

1．Introduction  

Oneoftheseriousproblemsfhcingtropicalagriculturetoday，istheurgentneedtoascertainrequlrementS  

and develop rehable techniques for the harvestingand processmgofrice・The agriculturalprogramin  

developmgcountriesdesignedtoincreaseproductionseveralfoldsoverthenextdecadelCanSuCCeedonlyif  

e琉cientrelicablemethodsofharvesthgandprocesslngOfagriculturatproductsaredeveloped．   

Itneedstobeemphasizedthatcontemporaryknowledgeconcemingmodernharvestingandprocessing  

techniquesofvariousagriculturalproductsisderivedahnostentirelyfromtheindustriauzedcountries・This  

knowledgehasonlylimitedappucationunderconditionsoftroplCSOrtrOpicalproducts・Theextremesofrain，  

heatandhumidityinduceenvironmentaldifferenceswhichrequiresubstantia王mod漬cationswheretechniquesare  

transferable．QuiteoftenoI扇ynewandspecializedtechniquescanmeettheneed・   

lnviewofthesefacts，itisnecessarythatauni員edandsystematicresearchprogrambeinitiatedto：   

1．aseertainrequireme11tS  

2．developtechniques  

fortheharvestingandprocessingofagnculturalproductsinthetropocs．   
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ⅠⅠ．General  

Alongrangeprogramofsystematicresearchisenvisaged．Thisw揖beattackedinthreecomplementary  

StageS．  

1．Basicdataco封ection   

2、Experimentalsystemdesign  

3．Workingsystemsdevelopmentanddesign  

l．Basicdataco払ection   

Thekeepl喝qualityofproductsoritsresponsetoaglVentreatmentinharvestingandprocessing，is  

dependentonitsphysical，bilogicalandchemicalpropertiesanduponcertainenvirormental払ctors．These  

propertiesandenv血nmentalfactorsconstitutethefundamentaiwhichmustbestudied迂asucces或ulattackisto  

bemadeontheharvestingandprocessingproblem，   

Thechemicalandbiologicalpropertiesareonlyofindirectinterestinthisparticularworksh－Cetheyare  

receivingadequateattentioninagronomyandreiated魚elds．Howeverthephysicaipropertiesofagricultural  

PrOductstogetherwiththeproblemofproductengineermgconcerns・Thesefactorsareoftenexpressiblein  

quantitativeteamsandconstitutetheinitialparametersofdesignandprocesssy＄temSdesign．  

Theo旬ectivesofthisstudyatthisstagecanbeouthnedasfouows：   

1．ToextensivelyinvestigatethosephysicalpropertiesoftroplCalproductsrelevanttoharvestingand  

processlngandtodevelopquantitativedatanecessaryforharveSting・  

2．ProcesslngSyStemSdesign  
3．Toascertainrequirementswhichmustbeinricequality，andoperationsofsystemsfortheoptimum  

barves血gandprocessingoftroplCalproducts．  

2．Experimentaisystemsdesign  

Basedonthedatafurnishedh・OmStageOne，eXperimentalharvestingandprocessingsystemsshallbe  

developed．Thesesystemssha追betestedextensivelyfbre琉ciencyande鮎ctiveness，forvaryingconditionsof  

Operation．  
E琉cientandinexpensivemethodsofharveStingandprocessingsha追beinvestigated．Suchmethodsshau  

beincorporatedintoexperimentaldesign．  

ⅠⅠⅠ．WorkingSystemsDevelopmentandDesign   

Suchrnethodsashaveproveno鮎ctiveexperimentauy，Shallbedevelopedintoworkingdesigns．Such  

designsmustbe  

l．economica1  

2．餌nctiorla1  

3．tecl血callytenable   
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ⅠⅤ．SpecifieResearehproposa童  

AnattackononeaspectoftheharvestingandprocesslngOfagnculturalpro血1CtSinthetroplCSISprOPOSed  

hthispaper．Thisresearch払蜃IswithinthedomainofstageIwasspeci銀edabove．Itisdesignedtofurnishthe  

mostessentialparametersofdesignfortheharvesthlgOrprOCeSSlngOfselectedagriculturalproducts．The  

emphasisisonthedeve王opmerltandperfectingtecl皿iques．Thesetechniquesshallbetestedandprovedon  

kwselectedagrlCulturaiproducts，  

PHYSICAIJPlミOPEltTIESliEl．ATEuTO HAlモ1TESTING ANl）PROCESSING   

l．Mechanicalproperities  
Harvesting，hand】i堀．andprocessingarea重mostinvariablymecわaれica】processes．Tぬeseprocesses量end  

themselvestoengineermgarlanalysISintermsofforceorpressureresponseprinciples，Theutilizationofthese  

propertiesindesignpresupposesaknowledgeofthemechanicalpropertiesoftheproducts．  

TbeElasticmodulus，Shearmodulus，Ultimatestrengthandpoisson’sra扇00faproductmustbeknown  

beforetheanaiysisofmechanicalstrengthanddamage reductionduringparticularharvestingorprocessing  

Operations can be made．Mechanicalstrength considerations are pertinent not on主y to harvestmg and  

processlngPrOb王ems，butaまsohaveextensiveappiicationsintheanaiysisofalrtherhandlingandstorageanda慮so  

WOrkinglifeofthemachines．  

2．Frictionalandabrasiveproperties   

AmongagrlCtllturalproducts，CerealgrairlS，bothhuskedandunhusked，are良●ictionalandabrasivesincethey  

contacteachotherorwiththeworkingpartsofthemacl血esystemsduringharvestingandprocesslng．The  

frictionalforceandabrasiveeffectdependuponthephysica竜andenvironmentalconditionsofgrainsurf洩CeS  

including shape，rOughness，hardness and moisture．The angle ofrepose andinternalfriction which are  

importantinhandkngandstoragearealsointhedomainoftllefrictiollalproperties．   

IthasbeenrecognizedthatexcessivewearmachinepartsincludingscrewconveyerofharvestirlgmaChine  

andrubberrouer ofhuskingmachineis causedbytropicalrice varieties．The high餌ctiona王andabrasive  

propertiesofthetroplCalricecombinedwiththeprevaihrlgrOughenvironmentalandoperationalconditionsmake  

thelifeofmachinepartsunexpectedlyshort，Whichmustbeovercomeinriceharvestingandprocessmginthe  

troplCS・  

3．Thermo－Physicalproperties  

Per～COOling，drying，StOrageandprocessingarealmostalwaysthermalprocess．Theseprocesseslend  

班emseivestoe幻gmeennga罰ajysiSintemsofsimultalleOuSheatandmasstransねrprlnCiples．Tlleu仙zation  

Ofthesepnnciplesindesigndependsupontheknowledgeofthemophysicalpropertiesoftheproduct．   

TheSpec撤：Heat，HeatofRespiration，HeatofVaporization，TherrnalDi肋sivity，ThermalConductivity，  

DiffusivityofCorrlPOnentS，andDensitiesofaproductmustbeknownbeforetheequationofheatandmass  

trans長≡rCambeused．Heatandmass汀∂nSferconsideraとionsareper血entnotonjytoproductstori喝and  

dryh鳩prOblems，butalsohaveapplicationintheanalysisofrefrigerationorthephenomenaofaerationandother  

processlngOpera仁ions．   
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4．HygroscoplCequ揖briaandmoisturedependenceofpreservativeproperties．  

Farmproducts，bothnaturalandprocessed，arehygroscopic，Sincetheywi11loseorgai11mOisture鉦oma  

surrou11dingatmospheredependingontherelativevaporpressureexertedbytheabsorbedmoistureinthe  

PrOduct．Themoisturecontentofaproductinequiiibriumwiththe surroundingatmosphereisca呈iedthe  

equilibrium moisture content orits hygroscopic equi悠brium．The relative humidity of the surround如g  

atmosphereiscalledtheequ班briumrelativehumidityattheparticulartemperature．Aplotoftheequilibrium  

relativehumidityandmoisturecontentyieIdsanisothermcalledequilibriummoisturecurve．Themoisture  

contentmaybegivenoneitherwetordrybasis，dependjngontheirltendeduseofthecurves．ThectlrVeSare  

dependentontemperatureandvary＆ommaterialtomaterial．  

The equilibrium moisture properties of agrivulturalmateria量s areimportantin storage，drying and  

preservatio11．  
Therelativehumidityofthedryingairincontactwithaproductmustlowerthantheequilibriumrelative  

humidityoftheproductatitscurrentmoisturecontentinordertoinducernoistureloss＆omtheproduct．   

Ithaskmgbeenreco如Zedthatmoldgrowthanditssub＄equentrateOffruiti員cationonstoredproductsare  

dependent on both moisture content and humidity．The presence ofhigh moisture andl扇gh humidities  

encourageinsectinfbstation，andpromotedeteriorationbymicro－Organisrns，Ofwl壷hdamagebymoldsisthe  

mostimportant．Thehighrelativehumiditiesofthetropics，COmbinedwiththeprevaiiinghightemperatures  

makemicro－Organicdamagethegreatestsingleproblemwhichmustbeovercomein払odstorageandprocesslng  

in也etroplCS．   

1tneedstobestressedthateventhotlghalargebodyofinformationiscurrentlyavailableonhygroscopic  

equi肋riaoffoodproductsinJapan，theUnitedStatesandWestemEurope，theirutiJizationinsolvhlgtrOPical  

StOrageandprocessingproblemsislimitedbyproduct，Varietalandenvironmentaldifferences．Atremendous  

need exists to   

l．developdataonthehygroscopicbehavioroftropicalproducts  

2．developeconomicalsystemsforhumidityandternperaturecontrolinthetropics．  

マレーシア半島における農法展開  

鵬技術移転と影響要因  

亀岡孝治・法貴 紙   

マレーシアにおいては，農薬の機械化は非常に濃紫であるとともに，急速な機械化がおこなわれつつある。ここで  

ほ，「東南アジアにおける在来成典と農法展臥という緋プ遼のもとで1986利こおこなわれたフィールド銅盤に基づいて，  

まずマレーシアの農薬の一般的な背紫を紹介し，稲作の機械化と他の農薬の機械化の現在の状況について情報を提供  

した。稲作の機械化に関しては，本m率備，は梢，離乳 収穫，巡搬，および乾燥・脱穀などの収碓後の技術につい  

て個別に織機化にいたる技術的変牒を紹介した。また，油やし，ゴムとカカオの栽培の現状について約単に鋭明をお  

こない，マレーシアの膿莱が将来発展するために必黎と考えられるいくつかの研究課題を抱起した。   




