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ADOPTION OF HERMETIC STORAGE FOR MILLED RICE USING VOLCANI
CUBES' IN THE PHILIPPINES

CeciliaV. De Dios,!* Maria FinesaA. Cosico! D.D. Julian? J.V. Dator,? Ma. Elvira M.
MartineZ andR.L. Tiongsor?
1 TheNational Food Authority (NFA), Technolagy Resouce DevelopmenDepartmentTechnical
Reseath Division, QuezorCity, Metro Manila, Philippines[*e-mail: ccm@nfa.gaph]; 2Bureauof
PostharvesResearth & ExtensionMufioz,Nueva Ecija, Philippines

A pilot trial wasconductecdn the adoptionof hermeticstorageusingVolcani Cubes
for long-term storageof milled rice at the NFA Warehousdan CabanatuarCity, N.E.,
Philippines. The storagecubesconsistof anupperanda lower sectionof plasticsheeting
zippedtogetherto provide an hermeticseal. The objective of this trial wasto evaluate
the preseration of milled rice in the cubes,without employing fumigants,in a tropical
climate. Nine stacksof milled rice importedfrom Viethamwere keptin Volcani Cubes;
threeuntreatedtontrol stackswereusedasreferencelnitial infestationwasextremelylow
dueto therecentfumigationof thetestcommodity After 3, 6 and11 monthsof continuous
storage,oxygenconcentrationsn milled rice keptin Volcani Cubesdroppedto 11.4%,
5.4%and2.7%,respectiely. The hermeticconditionssuppressethsectdevelopmentand,
wheretheatmospheresontaineduficiently low levelsof oxygenmortality of insectswvas
achieved. The modifiedatmospherewere ableto retardinsectgrowth anddevelopment,
as evidencedby weak and abnormalprogety of Rhyzoperthalominica. This is further
supportedoy the decreasén live insectcounts. The quality of rice storedunderhermetic
conditionsin the cubesremainedhigh throughoutthe storageperiod. In contrast,the
untreatedcontrol stacksstoredin a normalwarehouseatmospheravere heaily infested
after 3 monthsof storage.Between4 and6 monthsof storage six out of the nine stacks
in Volcani Cubesshavedinsectholespresumablyinflicted by R. dominica,but damageo
the commoditywasnegligible. Furtherrefinementsveresuggestedor this ervironment-
and userfriendly hermeticstoragetechnologyfor the quality preseration of milled rice
withoutthe useof fumigants,n the Philippinesclimate.

MEASUREMENT OF DELAYED EVOLUTION OF PHOSPHINE FROM SOLID
FORMULATION THROUGH PLASTIC PACKAGING

J.vanS. Graver* andS. Pratt
Stoed Grain Reseath Laboratory, CSIRD Entomolgy, Canberi, ACT 2601,Australia [*e-mail:
jan.vansgaver@ento.cs@.au]

Phosphingoroductionwas monitoredin the laboratoryandin farm-scalesilos (15 t)
using a technique,developedin China, for retardingthe evolution of PH; by enclosing
solid aluminium phosphidegormulationsin polyethylenebags. An apparatusomprising
a computercontrolled sampling manifold and an electrochemicakensorwas usedto
monitor, determineandrecordPH; concentrationsontinually Cylindersof assayedPHs;
dilutedin nitrogenwereusedasstandardsin the laboratory polyethylenebagsof known
waterpermeabilitycontainingaluminiumphosphiddablet(s)wereplacedin chambersnd
exposedto a streamof humidified air (70% r.h.). The delay in PH; productionwith
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respectto unenclosedabletswas determinedby monitoring the PH; concentrationsn

the effluentsfrom the chambers.In the silo studythe PH; levels were monitoredin two

matchedsealabléins containingwheat,which werefumigatedwith (a) unenclosedablets
and(b) tabletsin plasticbagsplacedn theheadspaceTheutility of the‘delayedevolution’

techniquewasconsideredn relationto the needto prolongexposureperiodsfor effective
PH; fumigations.

MOVEMENT OF PHOSPHINE GASIN UPRIGHT CONCRETE ELEVATORS

C.Reed
Dept. of Grain Scienceand Industry KansasStateUniversity, Manhattan KS 66506,USA[e-mail:
carlgs@ksu.edu]

Phosphinenonitorswith electrochemicatellsanddata-loggersvereusedto describe
movementof PH; gasescapingrom fumigatedgrainin uprightconcretegrainbins. The
monitorswereplacedin groundandbelon-groundworker areasputsidethe elevator, and
at bin-top locationsto characterizePH; concentrationsn worker breathingzonesand
in air nearthe facility. A monitor suspendedrom the bin roof recordedthe fumigant
concentrationin theair insidethebin andabove thegrain. Dataweretakenateachlocation
at 15-minintervals during 23 separatdumigationeventsat 15 grain elevatorsin Kansas,
USA. In the hardred winter wheatareasof the USA, wheattypically is fumigatedasit is
movedfrom onebin to another Most upright, concreteslevatorbinshave severalunsealed
openingsator neartheroof level, 30to 45 m aboretheground.Usuallythefumigatedgrain
is considerablywvarmerthanthe meanambienttemperatureThe predominantirectionof
gasmovementwas upward throughthe fumigatedgrain. PH; concentratiorin the grain
over-spaceincreasedand decreasedlaily, reachingthe maximumin mid-morning and
the minimum in late evening. The patternwas consistentwith the theorythat chimney
effectsproduceagenerallyupwardairflow throughthegrain,with therateof air movement
influencedby the temperaturaifferential betweenthe grain and the ambientair. When
the upward air movementthroughthe grain surfaceis rapid and the wind is calm, PH;
movesinto the grain over-spacemorerapidly thanit escapeshroughroof-level openings
in the bin, creatinghigh fumigantconcentrationsn the over-spaceair. Enclosedworker
areasat the bin-toplevel or above weremorelikely to containPH; concentrationgreater
thanthe official regulatoryexposurelimits (0.3 ppm) thanwereworker areasat groundor
belon-groundlevels. Severalclimatic factorsin additionto thework practicesandpolicies
relatedto fumigationsafetywerefoundto affectthe level of worker exposureto fumigant.
The potentialfor worker exposureto elevatedfumigantconcentrationsvas greatestfter
windowsin roof-level worker areashadbeenclosedfor seseralhours.

INTEGRATION OF INERT DUST INTO CONTROL OF STORAGE PESTSIN
BULK GRAIN IN STORAGE IN AUSTRALIA

Sylvia Allen
Stoed Grain Reseath Laboratory, CSIRO Entomola@y, Canbera, ACT 2601,Australia [e-mail:
sylvia.allen@ento.csixau]

In Australiaaninert dust(Dryacid€) is usedto protectthe boundarylayersof grain
bulks. Both the storagestructureand the surfaceof the grain bulk can be treatedwith
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Dryacide. The type of dustapplicationvariesdependingon the primary treatmentof the
grain, aerationor fumigation. For aeration,admixtureof Dryacideto the top 0.3 m of

grainis usedto protectagainstinsectre-invasionof the grainbulk surface,andto reduce
or possiblyeliminateary existing adult population. For low-flow fumigation with PH;

(SIROFLQO"), athin layer (100 g m—2) of Dryacideis usedandappliedby blowing dust
acrossthe surfaceof the grainbulk. The purposeof the dustlayeris to retardthe loss of

PH; to the headspacelt alsoprovidesgreaterstability in PH; concentrationgver time.
Optimal useof inert dustsdependson the goal, the physicalfactorswhich may reduce
fumigantloss, andthe biological factorsthat may affect insectcontrol. Laboratoryand
field datawerepresentedo describethesefactors.

PROSPECTS OF LOW PRESSURE FOR USE IN THE DISINFESTATION OF
STORED PRODUCTS

G.N. MbataandT.W. Phillips*
Dept. of Entomol@y and Plant Patholagy, OklahomaStateUniversity, Stillwater OK 74078,USA
[*e-mail: tomp@okstatedu]

Effectsof low pressureon mortality of differentlife stagesof threestored-producin-
sects/ndianmeaimoth(Plodiainterpunctella) Jessergrainborer(Rhyzoperthalominica),
andred flour beetle(Tribolium castaneuryy were determinedn the laboratory Insects
were exposedto a pressureof 32.5mm Hg at 25, 33, 37 and 40°C. Adults of all three
specieswere very susceptiblego low pressureand had 100% mortality within 3 h. The
immaturestagesf thelessergrainborerweremoretolerantto low pressureandrequired
a longer exposureperiod for 100% mortality to be achiezed. Exposureof eggs of the
lessergrain borerto 32.5 mm Hg for 5 daysat 25°C did not cause100% mortality of
eggs. All stagesf the Indianmealmoth andred flour beetlewerekilled within 2 daysof
exposureto 32.5mmHg atroomtemperatureElevatedtemperatureseducedhe exposure
periodsrequiredto obtain 100% mortality of the insects. For instance a temperatureof
40°C caused00% mortality of all stagesof Indianmealmoth within 2 h. The exposure
periodsrequiredto causel00% mortality at 32.5mm Hg andthe differenttemperatures
investigatedangedfrom 12 to 175 h for all stage<of the lessergrain borer, 2 to 28 h for
all stagesf Indianmeaimoth,and3to 28 h for all stagef theredflour beetle. Theeggs,
beingthe mosttolerantstagefor all theinsectsstudied wereinvestigatedurtheratvarious
combination®f pressuresndtemperatures.

SIROCIRC" RECIRCULATORY PHOSPHINE FUMIGATION SYSTEMSAT
THE X1ZUI GRAIN TERMINAL, DALIAN, CHINA

C.Newman! G. Russel? W. Shore? D. Gock* andR. Ryar?

! Grain Tech System#®ty. Ltd., Juerhutong DongcengDistrict, Beijing, P.R.China[e-mail:
cna@public2.bta.cn]?Stored Grain Reseath Laboratory, CSIRO Entomolagy, Canbera, ACT
2601,Australia; 2GasAppsAustralia, Unit 6, Sydng, NSW2148,Australia; *CYTECAustralia,
Sydng, NSW2153,Australia; 5British Oxygen Co. (BOC) GasesAustralia, Sydng, NSW2164,

Australia

SIROCIRC’ is a new phosphinerecirculationtechnologyfor storedgrain disinfes-
tation, developedby the CSIRO Division of Entomology Australia. SIROCIRC is a
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developmenbf thewell-provenSIROFLO” technologythatusesPH; gasmixedwith CO,
[ECO,FUME"] asthe fumigantmedium. SIROFLO and SIROCIRC technologiesoffer
technical ervironmental entomologicahndoperationahdvantage®vertraditionaltablet-
basediumigationmethods py uniformly distributing and maintaininglow concentrations
of PH; over extendedperiodsof time in storageghatarenot gastight.Thisis achiezedby
providing a continuouslow of gasandair into the storageandby maintaininga positive
pressurewithin the storage. In the caseof SIROFLO, the gasis lost throughleaksin
the structure;with SIROCIRC, somegasis recoveredfrom the headspacabove the grain
andrecirculatedbackthroughthe grain, therebyeffecting savingsin gasandreducingthe
cost. Grain TechSystemss currentlyinstalling nine SIROCIRC systemsat the new Xizui
GrainTerminalnearDalianin China. Theterminalis not only the newestgrainterminalin
the world, but alsothe largest,with a total silo storagecapacityof over 1 million tonnes.
Furthermorethe terminalincorporatesvhat mustbe the largestgrain silos in the world:
a group of 20 x 30,000tonnecells. The fumigation systemsincorporateseveral new
technicalfeaturesncluding on-sitemixing of the PH; [VAPORPH OS] andCO, gases,
andanoptionalhigh-flow, high-concentrationlelivery capability The paperdescribedhe
conceptsaanddesignof the Xizui fumigationsystemsandillustratedthe installationwork
currentlyin progress.

APPLICATION OF VACUUM IN A TRANSPORTABLE SYSTEM FOR INSECT
CONTROL

S.Navarro}l>* J.E.Donahayé, R. Dias! A. Azrieli,! Miriam Rindner* T. Phillips? R.T.
Noyes? P. Villers,? T. Debruin! R. Truby® andR. Rodrigue2
! Dept. of Stored Products Agricultural Reseath Organization, TheVolcani Centey BetDagan
50250, Israel [*e-mail: vtshlo@netvision.net.il]?OkIahomaStateUniversity, Stillwater OK 74078,
USA:3GrainPro Inc., Concod, MA 01742,USA;4Haogenp|astProjectsLtd., KibbutzHaOgen,
42880 Israel; *MesoamericarDevelopmentnstitute Lowell, MA, USA

It wasdemonstratedhat the responsef insectsto low pressuress temperatureand
moisture-dependent. At 25°C and 65% r.h. completemortality of insectadults was
obtainedwithin 7 h when exposedto 20 mm Hg. Trogodermagranarium larvae were
themostresistanspeciesa 120-hexposurebeingnecessarynderthe sameconditions.To
controlthe quiescent. granariumlarvaewithin a 72-hexposuretime, it wasnecessaryo
increasehetemperatureéo 30°C. The encouragingeportsled to theideaof developinga
transportableystento renderthetechnologya practicaltool for the controlof insectpests.
Two setsof experimentswverecarriedout usinga 15-m?-capacityplasticcontainertermed
the Volcani Cubé. This containerconsistsof a flexible liner andis characterizedy its
transportability Thefirst testwascarriedoutin Foxboro,MA, USA usinganoil-lubricated
vacuumpump(3 hp) to reducethe pressurgo 25 mm Hg within 25 min. Thenthepressure
wasmaintainedatbetweer?5and29 mmHg for 17 days. Threesetsof bioassayeplicates
wereretrieved, on day 3, 10 and 17 of treatment.Completemortality of testinsectswas
obsenedafterthe 3-dayexposureio vacuum.Thesecondestof vacuumwascarriedoutin
Israelusinga similar setupfor thevacuumpumpandthe VolcaniCube.The purposeof the
testswasto studythetechnologythatwould contributeto improvedperformanceVacuum
wasmaintainedwithin 22 and75 mm Hg for over 25 days.
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FIELD EVALUATION OF ALUMINUM PHOSPHIDE FORMULATIONSASA
FUMIGANT FOR THE CONTROL OF STORAGE INFESTATIONS

M.G. Andrada* C.G.Alingod, M.E.S.Lim, Maria FinesaA. CosicoandMa. Elvira M.
Martinez
TheNational Food Authority (NFA), Technolagy Resouce DevelopmenDepartment Technical
Reseath Division, QuezorCity, Metro Manila 1100,Philippines[*e-mail: ccm@nfa.gaph]

The NFA continuously searchesfor alternatve pesticidesthat are cost effective.
It embarled on a researchproject to evaluate other commercially available fumigant
formulationsin the market, suchas Quickphos,which is suggestedo be as effective as
Phostoxin,which is the one currently usedby the ageng for phosphineformulations.
Dataobtainedfrom ananalysisof varianceshavedthatasregardstechnicalperformance,
Quickphos,whenappliedeitherin single or doubledosage gxhibited the sameeffect as
Phostoxinin thecontrolof stored-produdnsectssuchasRhyzoperthaominica,Sitophilus
spp. and Tribolium castaneumyielding 100% mortality. Regardlessof the dosageused,
gasconcentratiomeneratedby Phostoxinvassignificantlyhigherthanby Quickphos.The
gasconcentratiorof a doubledoseof bothfumigantswassignificantlyhigherthanasingle
dose. The peakgasconcentratiorattainedat different monitoring times did not differ
significantly betweenthe two fumigantstested. Furthermore the interactionof dosage
andtime in relationto gasconcentratiorrevealeda wide variety of responseswith one
variable having a more pronounceceffect than the other Quickphosis less expensve
than Phostoxin. The ageny will be ableto realizea substantiakavings, specificallyon
fumigation,if theformeris usedin the administratiorof pestcontrol.
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