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Mites Associatedwith StoredSeedCotton and Related
Productsin Greece
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�

N.E.Palyvos,P.A. EliopoulosandG.T. Papadoulis
�

Sampleswere taken during a 2-yearperiod (Sept. 1998 to Sept. 2000) from 17 ginning
mills, locatedin themaincottonproductionregionsin Greece.Thematerialwasexamined
in order to determinethe presenceand relative abundanceof mites in storedseedcotton
andits products:cotton�ber, cottonseedandcottongin trash. Twenty-two mite taxawere
found, with the predominanceof mite specieson eachtype of storedcommoditydiffering
signi�cantly. Fifteen taxawererecordedin seedcotton,wherethe mostabundantspecies
wereTyrophagusputrescentiae(Schrank)andTarsonemuswaitei Banks. In contrast,only
four specieswerefound in cotton�ber, with T. putrescentiaebeingthedominantone. Nine
taxawererecordedin thecottonseedsamples,wherethemostabundantspecieswasby far
Lepidoglyphusdestructor(Schrank). Caloglyphussp. was the most abundantspeciesin
cottongin trash,wherea total of 13 taxawerefound. Most miteswerefound in gin trash,
followedby cottonseedandseedcotton;very few mitesweredetectedin cotton�ber.
KEY WORDS:Mites; storedcotton;cotton�ber; cottonseed;gin trash;Greece.

INTRODUCTION

Greeceis the main cotton-producingcountry in the EuropeanUnion andoneof the
most importantcotton-producingcountriesin the world. More than1.2 million tons of
seedcotton are producedevery year, grown on approx. 400,000ha. The �nal product
(seedcotton) is storedandprocessedin ginning mills situatedall over the country. The
most importantproductof the ginning processis cotton �ber , which representsapprox.
29–32%of the initial quantityof seedcotton. Cottonseed,which constitutesmore than
50%of the total, is usedmainly for theproductionof (cottonseed)oil or for animalfeed,
andsecondarilyfor seeding.The ginning processresultsin the productionof cottongin
trash,which in somecasescanexceed10%of thetotal. Thisby-productis usedmainly for
fertilizer or biomass,andsecondarilyfor animalfeed.

Seedcotton,cotton�ber , cottonseedandcottongin trashusuallycoexist in theginning
mill storagefacilities throughoutmostof theyearandare`storedproducts'. While many
studieshave beenpublishedfor arthropodsassociatedwith cottonin the �eld, very little
is known aboutarthropodsthat caninfestpostharveststagesof cotton,despitetheglobal
distribution of cottonproducts(mainly cotton�ber) throughinternationaltrade.Mites are
consideredto be oneof the mostseriousarthropodpestsof theseproducts,not only for
quantitative and qualitative losses,but also becauseof their ability to causedangerous
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allergies, dermatitisor respiratoryproblems. Our knowledge is very limited, and the
availabledataaremainly for cottonseed(7,9).

Thepurposeof this studywasto recordthemite faunaandtheir relative abundancein
storedseedcottonandits products.

MATERIALS AND METHODS

Thesurvey wascarriedout in 17ginningmills in Greece,duringa2-yearperiod(Sept.
1998–Sept.2000).Themills werelocatedin themaincotton-productionregionsof Greece:
Thessalia,StereaHellas,EastMacedoniaandThrace(Fig. 1). For bothyearsmostof the
sampleswerecollectedfrom lateSeptemberuntil lateMarch,giventhat (a) theEuropean
Union's regulationrestrictsginningof seedcottonbetweenSeptemberandFebruary, and
(b) most of the storedquantity is usually shelled(cotton �ber , cottonseed)or removed
(cottongin trash)by March. However, suf�cient quantitiesof �ber , cottonseedandgin
trash,andsmallquantitiesof seedcottonusuallyexist in ginningmills. Thesamplingwas
conductedwithoutaspeci�c timeplan,andthustheresultscannotbeexpresseddirectlyas
a function of time. The majority of storagefacilities werelarge (usually � 7 m in height
and � 300 m

�

in surface)concreteor steelrectangularstorerooms,with large doorsand
openingsin order to allow direct loading of the products. The sampledproductswere
generallystoredin different,but usuallylarge(500–5000tons)quantities.Seedcottonand
cottonseedwerestoredalwaysin largebulks,while cotton�ber waspackedin compressed
bales(approx.200–250kg each),whichweresettledin piles.Finally, cottongin trashwas
storedin bulk, usuallyoutsideor below largelodgments,closeto theotherfacilities.Most
of thesamplesweretaken from productswhich werestoredfor morethana month. The
moisturecontentof thesampleswasmeasuredin thelaboratory, usingaconductancemeter
(TextometerDMB-X, MahloSA, Germany); thismoisturemeasurerwasheldat105� C for
3 h for calibration.Theaveragepercentmoisturecontentvaluesfor eachtypeof product
areshown onFigure2.

A total of 649 samplesof � 150 g eachwere taken, from seedcotton, cotton �ber ,
cottonseedandcottongin trash(132,179,168and170samples,respectively). All samples
were taken by hand, from the external layers ( � 1 m depth)of the bulks or the bales.
TheBerlese-Tullgrenmethodwasusedto extract themitesfrom thesamples.Thedevice
usedwasbasedon the `modi�ed Tullgren apparatus',assuggestedby Haarlov (6). This
apparatusis a unit of 36 funnelsbasedon a tiered systemof strip lighting and funnel-
bearingshelves. Angle iron was usedas a framework and the shelvesconsistedof 1.9
cm blockboard. Alternateshelvescarriedfour 60-watt strip lights asa heatsourceand
theshelvesbelow thesehad12 circularholesof 20-cmdiamto accommodatetwelve 15-
cm-diamplasticfunnels.Theshelvesbearingstrip lightswere�x edin positionwhile those
carryingfunnelswereplacedonrunnersto enableinstallationandremovalof samples.The
sampleswereplacedonascreenwithin thefunnel.Theheatfrom thelight bulb desiccated
thesample,forcing themite individualsin thesampleto burrow deeperinto thesubstrate.
Eventuallymites fell into a screw-top collectingvial suspendedunderneath.In order to
avoid contaminationof thevials with foreignmaterialandsmall particlesof theproduct,
a layerof perlitewasplacedon thescreen.Eachsample(150g) wasleft in thefunnel for
5 days. All miteswerecollectedin vials containing70% alcohol,20% deionizedwater
and10% glycerin. Eventually, dueto thecontinuouseffect of the lights, thesamplewas
completelydried. Thenthe samplewasweighed,in order to expressthe mites found as
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Fig. 1. Locationsof ginning mills in Greece(long. 19'40–28'70; lat. 35'00–41'50) from which
samplesweretaken.

Fig. 2. Meanmoisturecontent(% � S.E.)of samplestakenfrom thefour productcategories.

individuals/dryweight,which is consideredthemostaccurateapproach(3,5).
For the quantitative categorization of the taxa found, the criteria Dominanceand

Frequency wereused,assuggestedby Curry (2). `Dominance'indicatesthe percentage
of individualsof a given taxon comparedto the individualsof all taxa found. Thus, a
given species(or taxon) can be classi�ed as `Dominant' ( � 5%), `In�uent' (2–5%), or
`Recedent'( � 2%). `Frequency' is thepercentageof samplesin which theparticulartaxa
wasdetected.Thus,a speciescanbe classi�ed as`Constant'( � 50%), `Accessory'(25–
50%),or `Accidental' ( � 25%). In addition,we usedthecriterion `degreeof infestation',
which is the numberof mite individualsper 10 g of dry weight (3). The sampleswere
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categorizedasa,b, c, d ande, indicating � 1, 1–10,1–25,26–50and51–100mitesper10
g of dry weight,respectively.

RESULTS

A totalof 10758miteswerefound,whichcanbeclassi�edin 22taxa.Someof themare
known stored-productpestsor phytophagous(Acarussiro, Suidasianesbitti, Tyrophagus
spp.,Rhizoglyphusspp.,Lepidoglyphusdestructor), while othersarepredators(Lasioseius
sp., Amblyseiusbarkeri, Blattisociustarsalis, Cheyletusspp.,Dendrolaelapssp.), scav-
engersor mycetophagous(Kleemaniaplumosus, Caloglyphussp.,Tydeussp.,Tarsonemus
waitei, Zygoribatula sp., Pyemotidae,Pygmephoridae,Raphignathidae,Ereynetidae)
(Table1). S.nesbitti, T. waitei, Tyrophagussimilis, Lasioseiussp.,Rhizoglyphusrobini,
Rhizoglyphussp.,A. barkeri, Dendrolaelapssp. andZygoribatulasp. arerecordedfor the
�rst timeonGreekstoredproducts.

Fig. 3. Degreeof mite infestationoneachcommodity(numberof 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.Thehighestpercentageof mite presencewasrecordedin cottonseed(57.1%),
followedbycottongin trash(49.4%),seedcotton(40.9%)andcotton�ber (19.9%).Almost
half of thetotalmite individualswerefoundongin trashsamples(45.8%).Nevertheless,a
signi�cant proportionwasalsofoundin cottonseedsamples(35.4%),andsecondlyin seed
cotton(18.1%). Conversely, miteswereratherscarcein cotton�ber (0.7%). Thehighest
numberof taxa was recordedin the seedcotton samples(15 taxa), with only four taxa
recordedin cotton�ber. All infestedcotton�ber samplescontainedlessthanonemite per
10g of dryweight(Fig. 3). Similarly, morethantwo-thirdsof theseedcottonsampleswere
classi�ed in thiscategory, althoughalmost30%of thesesampleswerefoundto contain1–
10 individuals.On theotherhand,considerablyhighernumbersof miteswererecordedin
a signi�cant proportionof cottonseedandcottongin trashsamples.
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TABLE 1. Dominance(Dom., % of the total numberof individuals), frequency (Freq.,% of the
total numberof samples)andnumberof ginning mills in which eachmite taxonwasdetected(A,
accessory;Ac, accidental;C, constant;D, dominant;In, in�uent; R, recedent)

Taxa Seedcotton Cotton�ber Cottonseed Gin trash No.
of

Dom. Freq. Dom. Freq. Dom. Freq. Dom. Freq. mills
Astigmata
Acaridae

Acarussiro L. - - - - 0.2R 4.4Ac - - 3
Caloglyphussp. 4.5In 18.4Ac - - - - 91.9D 28.2A 6
Rhizoglyphusrobini - - - - - - 1.3R 11.1Ac 2
Claparede

Rhizoglyphussp. - - - - - - 0.6R 3.7Ac 1
Suidasianesbitti
Hughes

� 0.1R 0.9Ac - - � 0.1R 1.4Ac - - 1

Tyrophagussimilis 10.1D 40.7A - - 2.9In 18.8Ac 0.3R 3.1Ac 6
Volgin

Tyrophagus
putrescentiae

31.5D 59.2C 70.9D 27.6A 4.5In 22.2Ac 1.2R 10.4Ac 12

(Schrank)
Glycyphagidae

Lepidoglyphus
destructor

8.8D 48.4A - - 90.4D 57.9C 0.4R 4.7Ac 8

(Schrank)
Cryptostigmata
Oribatulidae

Zygoribatulasp. 0.3R 1.1Ac 12.5D 9.1Ac - - � 0.1R 1.7Ac 3
Mesostigmata
Ameroseiidae

Kleemaniaplumosus 2.2R 5.1Ac - - - - 0.1R 4.2Ac 2
(Oudemans)
Ascidae

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

Lasioseiussp.
�

0.1R 1.1Ac - - - - - - 1
Digamasellidae

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

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

Prostigmata
Cheyletidae

Cheyletuseruditus
�

0.1R 2.2Ac - -
�

0.1R 5.2Ac - - 2
(Schrank)

Cheyletus
malaccensis

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

Oudemans

Ereynetidae - - - - - - 0.9R 7.7Ac 4
Pyemotidae 0.1R 3.1Ac - - - - - - 3
Pygmephoridae - - - - - -

�

0.1R 1.3Ac 1
Raphignathidae - - 4.1In 9.1Ac - - - - 1
Tarsonemidae

Tarsonemuswaitei
Banks

39.9D 36.3A 12.5D 11.2Ac 0.3R 4.8Ac 0.4R 4.4Ac 6

Tydeidae
Tydeussp. 0.6R 7.1Ac - - - - 0.3R 5.3Ac 4
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The presenceof mitesvariedmarkedly amongthe four productcategoriesexamined.
Ten taxaweredetectedin only oneproductcategory, andseven in two categories. Most
specieswere classi�ed as Recedentor Accidental. Of all speciesfound, only two – T.
putrescentiaeandT. waitei – wererecordedin all typesof products(Table1). Moreover,
T. putrescentiaewas the mostcommonspecies,given that it was found in 12 of the 17
ginningmills examined;however, it wasnot themostnumerousspecies,dueto its highly
varying abundanceon eachtype of product. For instance,althoughit is Dominantand
Constantin cotton,it is RecedentandAccidentalin gin trash.Themostnumerousspecies
wasCaloglyphussp.,giventhatmorethan40%of the individualsfoundbelongedto this
species.It wasdetectedmainly in gin trash,in which morethan91% of the miteswere
Caloglyphussp. However, this specieswasrecordedin only six mills. Another33% of
the total numberof mites collectedbelongedto L. destructor. This specieswas found
mainly in seedsamples,and accountedfor more than90% of the total mite population
in this type of product. Although it is also Dominant in seedcotton, this speciesis
RecedentandAccidentalin thegin trashsamples,andit wasnot detectedin cotton�ber.
T. putrescentiaeandT. waitei werethemostnumerousspeciesin seedcotton,representing
morethan70%of the total numberof mitesfound in this typeof product. Thesespecies
arenot very commonin theotherproducts.Tarsonemuswaitei, for instance,is classi�ed
asRecedentandAccidentalin cottonseedandgin trashsamples.Finally, morethan70%
of theindividualsfoundin cotton�ber belongedto T. putrescentiae.

DISCUSSION

Although thesecommoditieshad never beenexaminedin Greece,most of the taxa
found are known stored-productmites that occur in Greekstoragefacilities, mainly in
grain and relatedproducts(4,5). Apart from the infestationitself, someof the species
foundareof high sanitaryimportance,which shouldbe taken into account.For instance,
someAcaridaeandGlycyphagidaecancauseseriousdermatitisor asthmain humans(7).
However, themain�nding of thisstudyis thevariedpredominanceof eachspeciesoneach
typeof product.Thus,seedcottonappearsto have a notablediversityof species,someof
themin relatively high numbers(in our casemainly AstigmataandT. waitei). However,
the ginning procedureleadsto a notablereductionin the speciesnumber. Hence,cotton
�ber , the most importantproductof ginning, containsvery few mites(in numberandin
species).Thismaybeattributedto 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 thethreeotherproducts,cotton�ber is very
poor in nutritional components(suchas fat, proteins,etc.). Finally, we canassumethat
mostof themitesaredestroyedor removedduring theginningprocess.However, in this
commodity, almostone-�fth of thesamplesexaminedwasfoundto containmites(usually
1–3individuals).

On theotherhand,mitesheavily infestcottonseedduringstorage.Most of thespecies
foundin this commodityareknown stored-productpests.L. destructor, which wasby far
the mostabundantspeciesin cottonseed,is oneof the mostseriousmite pestsof stored
products,given that it can develop rapidly and causeheavy losses(9). In addition, T.
putrescentiae, thesecondmostnumerousspeciesin seed,candevelopeasilyin cottonseed
(11).

Contraryto the casewith cottonseed,most of the speciesfound in cotton gin trash
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aremycetophagous.All speciesfoundin this commoditywereclassi�edasRecedentand
Accidental,with theexceptionof Caloglyphussp.Althoughidenti�cation wasnotpossible
at the specieslevel, the speciesof this genususually occur underconditionsfavoring
moistureand fungal development(9). Apart from �ber and seed,the ingredientsthat
constitutethis commodityaresoil anddecayingplant residues,which arelikely to create
theaforementionedconditions.Hence,gin trashis theproducttypethatcanbeconsidered
asqualitatively differentfrom thethreeothersbecauseafterstorage,it becomesmorelike
a mild compostthanlike a storedproduct.

The majority of the mite speciesfound were predators. Nevertheless,all predatory
specieswereclassi�ed asRecedentandAccidental,andwerefound in a relatively small
numberof ginning mills. Of thesespecies,C. malaccensiswas recordedas the most
abundant predator. It has been recordedrecently in cottonseedin Greece(4). C.
malaccensisis the mostcommonCheyletid in Greekstoragefacilities, in contrastto the
situationin CentralandNorthernEurope,whereC. eruditusappearsto be the prevalent
cheyletid mite of stored products(8,12). This may be attributed to the fact that T.
putrescentiaeandL. destructor, on which C. malaccensisprefersto prey (10), aremore
numerousin GreecethanAcarussiro (5), which is the preferredprey of C. eruditus(1).
Ourresultsseemto supporttheaboveassumption,giventhatin cottonseedT. putrescentiae
andL. destructorwereby far the prevalentspecies,andA. siro wasratherscarcein the
productsexamined. This is in accordwith the fact that the latter speciesis lessfrequent
thanT. putrescentiaeandL. destructorin thedrier andwarmerclimateof Greece(5).

In conclusion,thisstudyprovidedinformationof themite faunain relatively unstudied
storedcommodities,suchascottonandrelatedhabitats.Someof thesespeciesarelikely
to enterstoreroomswith seedcotton; however, mite occurrenceis determinedto a high
degreeby theginningprocess.As a result,thecompositionof the faunaon eachtype of
productis completelydifferent. Furtherexperimentationis requiredin order to evaluate
thenatureof theinfestation,aswell asmitepopulationsasa functionof time. Thestudyis
currentlybeingconductedin theLaboratoryof Agricultural ZoologyandEntomology, at
theAgriculturalUniversityof Athens.
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