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Mites Associatedwith Stored SeedCotton and Related
Productsin Greece

C.G.Athanassiou, N.E. Palyvos,PA. EliopoulosandG.T. Papadoulis

Sampleswere taken during a 2-yearperiod (Sept. 1998to Sept. 2000) from 17 ginning

mills, locatedin the main cottonproductionregionsin Greece.The materialwasexamined
in orderto determinethe presenceand relative ahundanceof mitesin storedseedcotton
andits products:cotton ber, cottonseedand cottongin trash. Twenty-two mite taxawere
found, with the predominancef mite specieson eachtype of storedcommoditydiffering

signi cantly. Fifteentaxawererecordedin seedcotton, wherethe mostalundantspecies
were Tyrophagus putrescentiag Schrank)and Tarsonemuswvaitei Banks. In contrast,only

four specieswverefoundin cotton ber, with T. putrescentiaébeingthe dominantone. Nine

taxawererecordedn the cottonseedampleswherethe mostabundantspeciesvasby far

Lepidaglyphusdestructor(Schrank). Caloglyphussp. wasthe most abundantspeciesin

cottongin trash,wherea total of 13 taxawerefound. Most miteswerefoundin gin trash,
followed by cottonsee@ndseedcotton;very few mitesweredetectedn cotton ber.
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INTRODUCTION

Greeceis the main cotton-producingcountry in the EuropeanUnion and one of the
mostimportantcotton-producingcountriesin the world. More than 1.2 million tons of
seedcotton are producedevery year grown on approx. 400,000ha. The nal product
(seedcotton)is storedand processedn ginning mills situatedall over the country The
mostimportantproductof the ginning processis cotton ber, which representapprox.
29-32%of the initial quantity of seedcotton. Cottonseedwhich constitutesmorethan
50% of thetotal, is usedmainly for the productionof (cottonseedpil or for animalfeed,
andsecondarilyfor seeding. The ginning processesultsin the productionof cottongin
trash,whichin somecasesanexceedl10% of thetotal. This by-productis usedmainly for
fertilizer or biomassandsecondarilyfor animalfeed.

Seedcotton,cotton ber, cottonsee@dndcottongin trashusuallycoexistin theginning
mill storagefacilities throughoutmostof the yearandare “storedproducts'. While mary
studieshave beenpublishedfor arthropodsassociatedavith cottonin the eld, very little
is known aboutarthropodsthat caninfest posthareststagesof cotton, despitethe globall
distribution of cottonproducts(mainly cotton ber) throughinternationaltrade.Mites are
consideredo be one of the mostseriousarthropodpestsof theseproducts,not only for
guantitatve and qualitative losses,but also becauseof their ability to causedangerous
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allemies, dermatitisor respiratoryproblems. Our knowledgeis very limited, and the
availabledataaremainly for cottonseed7,9).

The purposeof this studywasto recordthe mite faunaandtheir relative abundancen
storedseedcottonandits products.

MATERIALS AND METHODS

Thesurwy wascarriedoutin 17 ginningmills in Greeceduringa 2-yearperiod(Sept.
1998-Sept2000). Themills werelocatedn themaincotton-productiomegionsof Greece:
ThessaliaStereaHellas,EastMacedonisand Thrace(Fig. 1). For bothyearsmostof the
sampleswverecollectedfrom late Septembeuntil late March, giventhat (a) the European
Union's regulationrestrictsginning of seedcottonbetweenSeptembeandFebruaryand
(b) most of the storedquantity is usually shelled(cotton ber, cottonseedpr removed
(cottongin trash)by March. However, sufcient quantitiesof ber, cottonseedand gin
trash,andsmall quantitiesof seedcottonusuallyexist in ginningmills. The samplingwas
conductedvithout aspeci ¢ time plan,andthustheresultscannotbe expressedlirectly as
a function of time. The majority of storagefacilitieswerelarge (usually 7 m in height
and 300m in surface)concreteor steelrectangularstoreroomswith large doorsand
openingsin orderto allow direct loading of the products. The sampledproductswere
generallystoredin different,but usuallylarge (500-500Qons)quantities.Seedcottonand
cottonseedverestoredalwaysin largebulks, while cotton ber waspackedin compressed
bales(approx.200-250kg each) which weresettledin piles. Finally, cottongin trashwas
storedin bulk, usuallyoutsideor below largelodgmentsgcloseto the otherfacilities. Most
of the samplesveretaken from productswhich were storedfor morethana month. The
moisturecontentof thesamplesvasmeasuredh thelaboratoryusinga conductanceneter
(TextometerDMB-X, Mahlo SA, Germaly); this moisturemeasurewasheldat 105 C for
3 h for calibration. The averagepercentmoisturecontentvaluesfor eachtype of product
areshovn onFigure?2.

A total of 649 samplesof 150 g eachwere taken, from seedcotton, cotton ber,
cottonsee@ndcottongin trash(132,179,168and170samplesrespectiely). All samples
were taken by hand, from the externallayers( 1 m depth)of the bulks or the bales.
The Berlese-Tillgren methodwasusedto extractthe mitesfrom the samples.The device
usedwasbasedon the ‘'modi ed Tullgren apparatus'assuggestedby Haarlos (6). This
apparatuss a unit of 36 funnelsbasedon a tiered systemof strip lighting and funnel-
bearingshehes. Angle iron was usedas a framewvork andthe sheles consistedof 1.9
cm blockboard. Alternate sheles carriedfour 60-watt strip lights asa heatsourceand
the shehesbelow thesehad12 circular holesof 20-cmdiam to accommodatéwelve 15-
cm-diamplasticfunnels.Theshehesbearingstrip lights were x edin positionwhile those
carryingfunnelswereplacedonrunnerdo enablanstallationandremoval of samplesThe
samplesvereplacedon a screerwithin thefunnel. Theheatfrom thelight bulb desiccated
the sample forcing the mite individualsin the sampleto burrow deepeiinto the substrate.
Eventually mitesfell into a screwv-top collecting vial suspendedinderneath.In orderto
avoid contaminatiorof the vials with foreign materialand small particlesof the product,
alayerof perlitewasplacedon the screen.Eachsample(150g) wasleft in thefunnelfor
5 days. All miteswere collectedin vials containing70% alcohol, 20% deionizedwater
and10% glycerin. Eventually dueto the continuouseffect of the lights, the samplewas
completelydried. Thenthe samplewasweighed,in orderto expressthe mitesfound as
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Fig. 1. Locationsof ginning mills in Greece(long. 19'40-28'70; lat. 35'00—41'50) from which
samplesveretaken.

Fig. 2. Meanmoisturecontent(% S.E.)of samplegakenfrom thefour productcateyories.

individuals/dryweight,whichis consideredhe mostaccurateapproach(3,5).

For the quantitatve categorization of the taxa found, the criteria Dominanceand
Frequeng were used,as suggestedy Curry (2). "Dominance'indicatesthe percentage
of individuals of a given taxon comparedo the individuals of all taxafound. Thus, a
given species(or taxon) can be classi ed as "Dominant’' ( 5%), “In uent' (2-5%), or
"Recedent( 2%). "Frequenyg' is the percentag®f samplesn which the particulartaxa
wasdetected.Thus, a speciescanbe classi ed as "Constant'(  50%), ‘Accessory'(25—
50%), or "Accidental’' ( 25%). In addition,we usedthe criterion "degreeof infestation’,
which is the numberof mite individuals per 10 g of dry weight (3). The sampleswere
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catgyorizedasa, b, ¢, d ande, indicating 1, 1-10,1-25,26-50and51-100mitesper10
g of dry weight,respectiely.

RESULTS

A total of 10758miteswerefound,which canbeclassi edin 22taxa.Someof themare
known stored-producpestsor phytophagougAcarussiro, Suidasianesbitti Tyrophagus
spp.,Rhizalyphusspp.,Lepidglyphusdestructoj, while othersarepredatorgLasioseius
sp., Amblyseiusharkeri, Blattisociustarsalis Cheyletusspp., Dendiolaelapssp.), scar-
engersor mycetophagouéKleemaniaplumosusCaloglyphussp., Tydeussp., Tarsonemus
waitei, Zygoribatula sp., Pyemotidae,Pygmephoridae Raphignathidae Ereynetidae)
(Table1). S.neshitti T. waitei, Tyrophagussimilis, Lasioseiussp., Rhizalyphusrobini,
Rhizalyphussp.,A. barkeri, Dendolaelapssp. andZygoribatulasp. arerecordedor the

rst time on Greekstoredproducts.

Fig. 3. Degreeof mite infestationon eachcommodity(humberof mites/10g of dry weight;a, 1;b,
1-10;c, 11-25;d, 26-50;e,51-100).

Mites werefound in all ginning mills examined,in  41% of the total number(267)
of samples.The highestpercentagef mite presencavasrecordedn cottonseed57.1%),
followedby cottongin trash(49.4%) seedcotton(40.9%)andcotton ber (19.9%).Almost
half of thetotal mite individualswerefoundon gin trashsampleg45.8%).Neverthelessa
signi cant proportionwasalsofoundin cottonseedampleg35.4%),andsecondlyin seed
cotton (18.1%). Corversely miteswereratherscarcein cotton ber (0.7%). The highest
numberof taxawas recordedin the seedcotton samples(15 taxa), with only four taxa
recordedn cotton ber. All infestedcotton ber samplesontainedessthanonemite per
109 of dry weight(Fig. 3). Similarly, morethantwo-thirdsof theseedcottonsamplesvere
classi edin this cateyory, althoughalmost30% of thesesamplesverefoundto containl—
10individuals.Onthe otherhand,considerablyhighernumbersof miteswererecordedn
asigni cant proportionof cottonsee@ndcottongin trashsamples.
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TABLE 1. Dominance(Dom., % of the total numberof individuals), frequenyg (Freq., % of the
total numberof samples)and numberof ginning mills in which eachmite taxonwas detectedA,
accessoryAc, accidentalC, constantD, dominant;In, in uent; R, recedent)

Taxa Seedcotton Cotton ber Cottonseed Gintrash No.
of
Dom. Freq. Dom. Freq. Dom. Freq. Dom. Freq. mills

Astigmata

Acaridae

Acarussiro L. - - - - 0.2R 4.4Ac - -
Caloglyphussp. 4.5In 18.4Ac - - - - 91.9D 28.2A
Rhizaglyphusrobini - - - - - - 1.3R 11.1Ac
Claparede

Rhizaglyphussp. - - - - - - 0.6R 37Ac 1
Suidasianesbitti 0.1R 0.9Ac - - 0.1R 14Ac - - 1
Hughes

Tyrophayussimilis 10.1D 40.7A - - 29In  18.8Ac 0.3R 3.1Ac 6
Volgin

Tyrophayus 315D 59.2C 709D 27.6A 4.5In 22.2Ac 1.2R 10.4Ac 12
putrescentiae

(Schrank)

Glycyphagidae

Lepidalyphus 8.8D  48.4A - - 904D 579C 0.4R 47Ac 8
destructor

(Schrank)

Cryptostigmata

Oribatulidae

Zygoribatulasp. 0.3R 1.1Ac 125D 9.1Ac - - 0.1R 1.7Ac 3
Mesostigmata

Ameroseiidae

Kleemanigplumosus  2.2R 5.1Ac - - - - 0.1R 42Ac 2
(Oudemans)

Ascidae

Blattisociustarsalis 0.4R 4.7Ac - - 0.4R 7.3Ac - - 4
(Berlese)

Lasioseiusp. 0.1R 1.1Ac - - - - - - 1
Digamasellidae

Dendolaelapssp. - - - - - - 2.4R 11.6Ac 3
Phytoseiidae

Amblyseiudarkeri 0.4R 2.7Ac - - - - - - 2
(Hughes)

Prostigmata

Cheyletidae

Che/letuseruditus 0.1R 2.2Ac - - 0.1R 5.2Ac - - 2
(Schrank)

Cheyletus 0.9R 13.1Ac - - 1.1R 14.8Ac - - 4
malaccensis

Oudemans

N O W

Ereynetidae - - - - - - 0.9R 7.7Ac
Pyemotidae 0.1R 3.1Ac - - - - - -
Pygmephoridae - - - - - - 0.1R 1.3Ac
Raphignathidae - - 4.1lin  9.1Ac - - - -
Tarsonemidae

Tarsonemusvaitei 399D 36.3A 125D 11.2Ac 0.3R 48Ac 0.4R 4.4Ac 6

Banks
Tydeidae

Tydeussp. 0.6R 7.1Ac - - - - 0.3R 53Ac 4

e owbh
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The presencef mitesvaried markedly amongthe four productcateyoriesexamined.
Tentaxaweredetectedn only oneproductcateyory, andsevenin two categories. Most
specieswere classi ed as Recedenor Accidental. Of all speciesfound, only two — T.
putrescentiaeand T. waitei — wererecordedn all typesof products(Tablel). Moreover,
T. putrescentiaevas the mostcommonspeciesgiventhatit wasfoundin 12 of the 17
ginning mills examined;however, it wasnot the mostnumerousspeciesdueto its highly
varying abundanceon eachtype of product. For instance althoughit is Dominantand
Constanin cotton,it is RecedenandAccidentalin gin trash. The mostnumerousspecies
was Caloglyphussp., giventhatmorethan40% of the individualsfound belongedo this
species.It wasdetectedmainly in gin trash,in which morethan91% of the miteswere
Caloglyphussp. However, this specieswvasrecordedin only six mills. Another33% of
the total numberof mites collectedbelongedto L. destructor This specieswas found
mainly in seedsamples,and accountedor more than 90% of the total mite population
in this type of product. Although it is also Dominantin seedcotton, this speciesis
RecedentandAccidentalin the gin trashsamplesandit wasnot detectedn cotton ber.
T. putrescentia@ndT. waitei werethe mostnumerousspeciesn seedcotton,representing
morethan70% of the total numberof mitesfoundin this type of product. Thesespecies
arenot very commonin the otherproducts. Tarsonemusvaitei, for instancejs classi ed
asRecedenandAccidentalin cottonseedindgin trashsamples.Finally, morethan70%
of theindividualsfoundin cotton ber belongedo T. putrescentiae

DISCUSSION

Although thesecommoditieshad never beenexaminedin Greece,mostof the taxa
found are known stored-producmites that occurin Greek storagefacilities, mainly in
grain and relatedproducts(4,5). Apart from the infestationitself, someof the species
found areof high sanitaryimportancewhich shouldbe takeninto account.For instance,
someAcaridaeand Glycyphagidaecancauseseriousdermatitisor asthman humang(7).
However, themain nding of this studyis thevariedpredominancef eachspecieneach
type of product. Thus,seedcottonappeardo have a notablediversity of speciessomeof
themin relatively high numbers(in our casemainly AstigmataandT. waitei). However,
the ginning procedurdeadsto a notablereductionin the speciesmumber Hence,cotton
ber, the mostimportantproductof ginning, containsvery few mites(in numberandin
species)This maybeattributedto two reasons(a) cotton ber is lesslikely to beinfested
during storage given that moisturecontentof this productis almostprohibitive for mite
development(Fig. 2); and(b) comparedwith the threeotherproductscotton ber is very
poorin nutritional componentgsuchasfat, proteins,etc.). Finally, we canassumehat
mostof the mitesaredestryed or removed during the ginning process.However, in this
commodity almostone- fth of the samplesxaminedwasfoundto containmites(usually
1-3individuals).

Ontheotherhand,mitesheaily infestcottonseedluring storage Most of the species
foundin this commodityareknown stored-producpests.L. destructor which wasby far
the mostalundantspeciesn cottonseedis one of the mostseriousmite pestsof stored
products,given that it can develop rapidly and causeheary losses(9). In addition, T.
putrescentiaethe secondmostnumerouspeciesn seedcandevelopeasilyin cottonseed
(12).

Contraryto the casewith cottonseedmostof the speciesfound in cotton gin trash
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aremycetophagousAll speciefoundin this commoditywereclassi ed asRecedentand
Accidental with theexceptionof Caloglyphussp. Althoughidenti cation wasnotpossible
at the specieslevel, the speciesof this genususually occur under conditionsfavoring
moistureand fungal development(9). Apart from ber and seed,the ingredientsthat
constitutethis commodityare soil anddecayingplantresidueswhich arelikely to create
theaforementionedonditions.Hence gin trashis the producttypethatcanbeconsidered
asqualitatively differentfrom the threeothersbecausefter storagejt becomesgnorelike
amild composthanlike a storedproduct.

The majority of the mite speciesfound were predators. Neverthelessall predatory
specieswvereclassi ed asRecedenaind Accidental,andwerefoundin a relatively small
numberof ginning mills. Of thesespecies,C. malaccensisvas recordedas the most
alundant predator It has beenrecordedrecently in cottonseedin Greece(4). C.
malaccensiss the mostcommonCheyletid in Greekstoragefacilities, in contrastto the
situationin Centraland NorthernEurope,whereC. eruditusappeardo be the prevalent
cheyletid mite of storedproducts(8,12). This may be attributed to the fact that T.
putrescentiaeand L. destructor on which C. malaccensigprefersto prey (10), aremore
numerousn GreecethanAcarussiro (5), which is the preferredprey of C. eruditus(1).
Ourresultsseento supportheabose assumptiongiventhatin cottonseed. putrescentiae
andL. destructorwere by far the prevalentspeciesand A. siro wasratherscarcein the
productsexamined. This is in accordwith the factthatthe latter speciess lessfrequent
thanT. putrescentia@ndL. destructorin thedrier andwarmerclimateof Greecg5).

In conclusionthis studyprovidedinformationof themite faunain relatively unstudied
storedcommaodities suchascottonandrelatedhabitats. Someof thesespeciesarelikely
to enterstoreroomswith seedcotton; however, mite occurrencds determinedo a high
degreeby the ginning process.As a result,the compositionof the faunaon eachtype of
productis completelydifferent. Furtherexperimentations requiredin orderto evaluate
the natureof theinfestation,aswell asmite populationsasa functionof time. The studyis
currentlybeingconductedn the Laboratoryof Agricultural Zoology and Entomology at
the Agricultural Universityof Athens.
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