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1. Ewoayoywkd ctoyycio

Ievikd, ot adpaveic okdveg, OTmG M yn Swtdpwv, o (e6A1B0g, 0 KaoAivng K.o.,
YPNOLOTOOVVTAY OO TOAMA MG EVIOHOOTOONTIKE GKELAGHATO, GE OAPOPES OOGELS
EQOPUOYNG OVAAOYO LLE TO GKEVOGLO KOl TNV XTUIKT TOVG GVGTOCN (T0C0GTO GE TLPITIO
K.0..), 0AAG Ko T popporoyia tovg (Arthur and Puterka, 2002, Campbell et al., 2004,
Eroglu et al., 2017). Qotdc0, ektevéotepn épevva Yo TIG adpOVeEIS OKOVEG ®C
EVIOULOKTOVA KOTO TOV EVIOU®V TOV amodnkevpévov tpoidvtov Eekivioe TV dekaeTio
tov 1950-1960, kot amd 10T pEYPL GNUEPD EXOVV YIVEL OPKETEC EPEVVEG TTPOG GLTN TNV
katevBuvon (Korunié, 1998, Subramanyam and Roesli, 2000, Baliota and Athanassiou,
2020, Zeni et al., 2021). Zfuepa, KATOEG amd OVTEG TIG AOPUVEIG OKOVEC, OTMS M YN
STOH@V, £Y0VV EYKPLOT] Y10 XPTON OE GTPATNYIKEG OAOKANPOUEVTS OlayEiptong exOpdv
(IPM) katd v eneéepyacio ortnpdV Kot TPOPIU®Y o6& Plounyovikd emninedo, ®¢
TPOCTOTEVTIKAL EVTOUOKTOVO GE ONUNTPLOKE KOU VTOAEWUATIKE EVTOHOKTOVA Yo
emeaveteg k.o. (Koruni¢, 1998, Subramanyam and Roesli, 2000, Stejskal et al., 2015,
Hagstrum and Athanassiou, 2019, Zeni et al., 2021), ka1 Bewpodvtor amd To 110 cPAAn
EVIOULOKTOVO TTOL YPNGLULOTOI0VVTAL GTT) YE®PYi, T ONUOCLO VYELD KOl TNV KTVINTPIKY|
(Koruni¢, 1998, Subramanyam and Roesli, 2000, Athanassiou et al., 2018, Belloti and
Dey4, 2019). T Tov Adyo avtd, 1 dpdon TéTolmv eviopoktovay &yl atodoyndei yia
OTNV KOTOTOAEUTOT) TOAALDV E0MV EVIOU®V, Kol KAT® amd 014popa ceEVAPLO EQAPLOYNG,
OT®MG Y10 TOPAOELYHO 1 UEPIKN EPOPUOYN OTOVG GMOPOVE TMOV ONUNTPOKOV, N O
OLVOVOAGHOG TOV adpavdy VAOV pe dideopo eviopoktove (Vayias and Athanassiou,
2004, Kavallieratos et al., 2005, Athanassiou et al., 2011, Zeni et al., 2021). T
TOPAOELYLLOL, EVA VIAPYOVY OPKETE GTOLXEIR Yo TN YPNOT TG YNG OTOUWY GE OAO TO
oOPO TOV ONUNTPLOKADV, TO GTOLYELD TOV OVTIGTOLYOVV GTIV EPUPUOYT TNG YNG OLUTOU®V
oTNV avOTEPN GTOPASH TOV COPOV EivVOL 1O10UTEPN TEPLOPIGUEVA, TAPE TO YEYOVOHS OTL
TO GEVAPLO OVTO TNG EQOPLOYNS QaiveTtal vrooyduevo (Koruni¢, 1998, Subramanyam
and Roesli, 2000, Kavallieratos et al., 2005, Athanassiou et al., 2011, Zeni et al., 2021).
[MapdAinia, £xovv agloioyndel didpopotl TapaueTpol mov cLUPaArlovy oty avénon 1
Kol Uel®mon NG €VIOHOKTOVOL OpAcons TV Opdpov okevacpdtov. Qotdco, m
EKTEVEDTEPT £pELVA aPOPE TNV YN STOH®Y KOl €OIKOTEPA TNV YPNON TNG OTNV

TPOGTAGIO TOV AmoONKEVUEVOV TPOTOVIMV, IE EREOCT OTA AmodNKELUEVO ONUNTPLOKAL,
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Om®G 10 o1ThpL, T0 Kp1Bapt, o apafdocitog kot to POl OALG popel va ypnoporomOet
Kot o aAAa mtpoiovta (Koruni¢, 1998, Subramanyam and Roesli 2000, Athanassiou et
al. 2011).

Onwg €yel avagepbel, d169opol TapAyovieC LTOPOLY VO EMNPEACOVY KOl GE LEYAAO
Babud v amoterecpatikdTTA TNG YNG OTOU®Y, YEYOVOS OV £xel avapepbel amod
TOAAOVG £pELVNTEG KOTd Kaypovg (Zeni et al., 2021). Ewdwotepa, n eviopoktdvog dpdon
™G YNG STOP®V EMNPEALETOL OO TOAAEG TAPAUETPOVGS, OTTMOC 1 TPOEAELOT TNG YNG
STOLMV KO O1 YNUKES KOl PUOTKEG TNG O10TNTES KO TO YOPOKTNPLOTIKE TG (TOG00TO
og ddTopa, dpytrho, TuPiTo, KOKKOUETPIO K.0.), TO 100G TOV EVIOUOV GTOYOV, TO £100G
TOV dNUNTPLEKOD 6TO 0Toio Bl EQapprocTel 1 Y1 SOV, 1 BepoKpacio Kot | oXETIKN
vypacia Tov Yopov, N Beppokpacia kol 1 vypacio Tov ondpov, N HEBOdOC EPapLOYNS
10V okevdouartog K.o. (Rigaux et al., 2001, Athanassiou et al., 2004, 2005, Vayias et al.,
2009). Tavtoypova, 6Aot Ol TAPAYOVTEG TOV GUUPBAAALOVY GTNV HEIMON TNG KOVOTNTOG
TOV GOUATIOIOV TG YNG SITOU®V VA omoppo@ovy To Amidla. Tov e£MOKEAETOD TOL
EVIOUOVL UEIDVEL GUEGOH TNV OTOTEAECUOTIKOTNTO TOL EVIOUOKTOVOVL GKEVAGLOTOC
(Koruni¢etal., 1996, Koruni¢, 1997, 2016, Subramanyam and Roesli, 2000, Athanassiou
and Kavallieratos, 2005, Vayias et al., 2006, Vayias et al., 2008). Extog opmg amd ta
dlpopa dMNUNTPOKA, @aivetal 0Tt 1 yn OTOH®Y €ivol OTOTEAECUATIKY] Kol GF
Tapdymyo avtdv, Omeg yio Topadsrypa ta dievpa (Korunié et al., 1996, Vayias and
Athanassiou 2004). H mapovoio toug Opmg oto GAevpa dev eMOPE TIG S1APOPES IOLOTNTEG
TOV TEMKOV TPOIOVTOG VIO TNV £VVOL0L TG OPTOTOMTIKNG tkavotntog KTA. (Korunic et

al., 1996, 1998).

Emopévac, eivar amapaitnto vo mpocsdlopicovpe autéc Tig cuvOnKes Kot v emidpaon
QLTAOV GTNV EVIOUOKTOVO SpAoT TG YNNG SOTOU®V, TPOKEWEVOD VO BEATIGTOTON|GOVLLE
TNV OMOTEAECUOTIKOTNTO TNG YNG OLUTOU®V EVOVTIOV EVIOUOAOYIKAOV £XOpdv. QoTdG0
vy ™V a&loAdynomn g emidpacnc TETolmV Tapayovimv, 0o tpénel va devepynbovv
OLYKEKPLUEVES PLOJOKIUES, 0KOAOVOMVTAG EEEIOIKEVUEVO TPOTOKOAAN TEPAUATICULOD
v TV opO1| avaAvon Kot tekunpioon tov arnotereocpudtov. Katd tnv viomoinomn tov
TOPOVTOG £PYOV, OYESIAGTNKE £VOG LEYAAOG POUOC TEWPOUOTIKMV BLOJIKIUMV, O OTTOLES

UIopoLV Vo, L10BETNOOVV Kol amd AAAEG EPELVITIKEG OLLADEC.
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2. TIpotéKorho TEPANATICROD

Ye yevikn mepintmon, ovykekpluévol mapdyovteg AouPdvovior vrodywy omd Tovg
ePELYNTEC Yo TNV 0pOBN aEOAOYNOoN NG EVIOUOKTOVOL 1WO10TNTOS TS YNG OTOU®V
evavtiov Tov eviopmv arnodnkov. I'a apyn, 6Aa ta Eviopa mov Ba ypnoyomombovv
oT1G Prodokipég Ba mpémetl va mpoépyovtot and Tov idto TANOLGHO, 0 omoiog eKTPEPETAL
Kato amd TG 1018 CLVONKEG Kol VTOGTPMUATA EKTPOPNS, MOTE VO SAGPAMGTEL M
opoopopeios TOV EVIOU®MV (TEPAUATIKEG LOVAOES) GTO GUVOAD TV UETUYEPICEDV
(emavornyeic) (Ewova 1). 1o mhaicto avtd, Oa mTpémel va vITAPYOLY EPYOCTNPLOKOL
mAnBuopoi ot omoiotl va TapEYOLV GYETIKNY opotopopeia, 1 omoia eival amotélecpa ™G
eKTPOONG TOov mANOBvopoy Yo kdmoleg yeveéc. Ilap’ OAa avtd, pmopodv vo
ypnoporomBovv kot tAnbvcpoi tediov, Otav yperaletor n a&loAdynon yo v e£oymyn
CLUTEPACUATOV MG TPog TNV oamoterecpatikotta. I[lapdiinia, Oo mpémer va
AVAPEPETOL 1) TPOEAELGT TOL TANOLGLOY OV Ba ypnooromBel oTig Prodokipéc, n OAN
Jtdkacio TG EKTPOPNG Kol SLOTPTONG TOV EVIOU®V OTOV TPOKELTOL Y10, EPYOCTNPLUKO
TANOLVGUO, GAAEG GYETIKEG EPEVVEG OTIG OMOIEC YPNOILOTOMONKAY Ol GUYKEKPIUEVOL
minbovopol, kabmdg Kol GAADL YOPOKTNPIOTIKG T Omoio €ivol yvOOTA Yol TOLG
mAnBouopovg, Onme Yo mapddetypua o Pabuog avOekTIKOTNTOS GE EVIOUOKTOVO K.OL.
(Ewova 2 ko 3). Amd v dAAn mhevpd, ta évtopo mov Ba ypnoyomoinfodv oTig
Brodokipég Ba mpémet va eivar g idtog nAkiog, n ool TAVTA AvaypAQETOL GTO VAIKEL
Kot HeBOd0VE TV ekAoTOTE ProdoKkidy aAld kot 1 HéEB0d0g mov akoAovdnOnke yio v
dc@dAion tov mapdyovio ovtov (Ewodva 2). Avtictoyo npmtékoria agloldoynong
avaPEPOVTOL O OLAPOPES €PYACIES, Ol OMOIEC UTMOPOVV Vo omoteAécovy Pdorn yio
nepartépo Epevveg (Koruni¢, 1998, Subramanyam and Roesli, 2000, Vayias and
Athanassiou 2004, Kavallieratos et al., 2007, Athanassiou et al. 2008, 2011).

2.1. Insect cultures and commodities

The three S. oryzae populations were obtained from stock
cultures maintained on hard wheat (var. Mexa), maize (var. Dias)
and barley (var. Persephone), respectively. Each stock was kept at
the laboratory for more than 5 years at 26+1°C and 65+5%
relative humidity (r.h.). Untreated, clean and infestation-free hard
wheat (var. Mexa), maize (var. Dias) and barley (var. Persephone),
were used for the bioassays. The moisture content (m.c.) of the
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Insects and Rearing Cultures

Tribolium confusum adults less than 14 d old
and 3-4™ instars were used in the tests. There
were 7 different populations obtained from Dan-
ish Pest Infestation Laboratory (Lyngby, Den-
mark), Central Science Laboratory (York, UK),
Benaki Phytopathological Institute (Kifissia,
Greece), Institute for Stored Product Protection
(Berlin, Germany), University of Molise (Cam-
pobasso, Italy), Laboratoire Denrées Stockées
(Cenon Bordeaux, France), and Tropical Scientific
Research Institute (Lisbon, Portugal) (the above
strains are abbreviated in the text as DK, UK,
GR, GER, IT, FR and POR, respectively). All
strains had been initially collected from the local
fauna of each country. Both adults and larvae of
the populations were reared on wheat flour plus
5% brewers yeast (by weight) at 27 + 1°C and 65
+ 5% RH. The GR strain was kept at the Benaki
Phytopathological Institute for >10 years, while
the rest were reared in the same laboratory for >7
generations, after introduction from their respec-
tive countries of origin.

Ewova 1: Avagopd ™g mpoérevong tov tAnbucpon tov Ba a&oroynbet otig

Brodokég [TInyn: Athanassiou et al., 2008 (nmavow), Kavallieratos et al., 2007 (kdtm)]

2. Materials and Methods
2.1. Insect Species, Commodity and Formulation

Mixed-sex adults, 7-21-day-old C. ferrugineus, O. surinamensis, and T. confusum were
used in the bioassays. All insects were taken from laboratory cultures maintained at the
Laboratory of Entomology and Agricultural Zoology (LEAZ), Department of Agriculture,
Crop Production and Rural Environment, University of Thessaly, Nea lonia, Magnesia,
Greece, at 25 + 1 °C and 56 + 5% RH, in continuous darkness. Oryzaephilus surinamensis and
C. ferrugineus were reared in oat flakes, while T. confusum in whole wheat flour, according
to the laboratory’s rearing protocols. For the experiments, uninfested organic soft wheat,
taken from a local flour mill was ground using a stainless-steel mill (Thermomix TM31-1,

Ewéva 2: Avapopd g dradikaciog ektpoenc tov eviopmv (ITnyn: Baliota et al.,
2022)
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2.1. Insect cultures

One laboratory and one field population of L. serricorne with
different susceptibility levels to phosphine were used for laboratory
experiments. The standard laboratory susceptible population of
this species, referred here with the code “S population”, has been
maintained in the laboratory for more than 20 years with no
exposure to phosphine. The field population, referred as “R popu-
lation”, has been collected from Malaysia in 2016. Both populations
have been characterized as susceptible or resistant to phosphine by
Sakka and Athanassiou (2021), following the CORESTA diagnostic
protocol (CORESTA 2019). More details about other protocols used
to evaluate the phosphine tolerance of the same populations are
also described by Sakka et al. (2018) and Athanassiou et al. (2019).

Ewkova 3: Avagopd GYETIKOV EPEVVAV GTIC OTOLEC YPTNCILOTOONKOY 01

ovyKekpuévol mAnbucpol mov mpoketol va agloroynbobvv oto neipapa (IInyn: Baliota

etal., 2021).

2716 BLodoKIHES TTOL APoPOHV TNV AELOAOYNOT GKELOGUATMVY YNG SATOUMV TOV gV Eivat

EUTOPIKA SL0BEGILO TNV ayopdl, ONAOT OEV Elval TUTOTOMUEVE KOl OEV PEPOVY ETIKETOL

pe to akpPn otoyeio g ekaotote okdvng, Bo mpémel va yivetar 660 TO dVVATOV

OVOALTIKY TEPLYPAPT] TOV OGKEVAGLOTOC, ETICTUOIVOVTOG OGO TEPLGGOTEP GTOLYElD

&xovv petpnbet yo to ovykekpyévo okevacpo (Ewova 4). INa tapdderypa, 1 meproyn

TPOEAEVOTG, 1 OAAIKAGTO TOPAYWYNG TOL TEAIKOV TPOIOVTOG Ol TO OPYIKO TETPWOUA, 1|

KOKKOUETPiaL TG 0KOVNG, TO TOCOGTO o€ dtdTopa 1 GAAa oTolyela K.o. elvon amd Ta

Baoikd yapaKTNPIOTIKA TOL £ivat YVOOTO 0T Ennpedlovy TNV VIOHOKTOVO dpdoT NG

¢ datopmv (Ewova 4 ko 5).
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The content of AL,O, CaO, Fe,O; MgO, Na,O,
K,0, and TiO, was determined by atomic absorption
spectrometry (AAnalyst 300, PerkinElmer, USA),
while the determination of SiO, content was done
using standard gravimetric procedure. Chemical com-
position of NZ was as follows: 68% SiQ,, 14% Al,O.,
4.5% CaQ, 2.5% Fe, 05, and up to 1.5% of MgO, Na,O,
and K,O. After the treatment with NH,™ ions, the
composition of NZ Modified was: 63% SiO,, 11% Al,O
2.5% Ca0, 0.8% Fe, 0, and up to 1.5% of MgO, Na,O,
and K,O. Contents of SiO, AL, O; K,O, Na,O, MgO,
CaO, Fe,0,, and TiO, were: 78.8 and 63.2%, 9.4 and
10.3%, 0.8 and 0.9%, 0.1 and 0.1%, 0.1 and 0.3%, 0.6
and 1.0%, 1.1 and 1.7%, and 0.2 and 0.3%, in the DE S-1
and the DE S-2 sample, respectively.

2.1. DE Deposit Used

EVIOL®V aToONKAOV

The DE deposit was obtained from a single mine located in the Prefecture of Thessaly in Central
Greece, in the area of Elassona (Latitude: 39.894293, Longitude: 22.184054). DE sentiments of this
mine are characterized as clay diatoms, due to their high clay content, having a discoid and cylindrical
structure [32]. Geochemical analysis of these DE sediments was carried out by CTL Group, Construction
Technology Laboratories, Skokie, IL, USA. DE components that were qualitatively and quantitatively
determined by this analytical procedure were SiO,, Al,O3, Fe;03, KO, MgO, Ca0, SO3, Na,O, TiO,,
P205, Mn,03, SrO, Cr, O3 and ZnO. The sentiments were found to contain 69.49% SiO;, 13.12% Al, O3,
4.88% Fe;03, 1.85% K,0 and 1.52% MgO; all the other elements found were below 1%. Data about

Ewova 4: Avagopd TV yopaKInpIoTIKOV TOV GKELOCSUAT®V YNNG SUTOU®Y TOV

ypnopomomdnkay otig Brodokiués [TInyn: Andric et al., 2012 (névw), Baliota and

Athanassiou, 2020 (kdtm)]

Inert Dusts. The inert dusts used in the tests were
raw natural materials originating from Serbia: natural
zeolites (NZ and NZ Modified, location Vranje) and
DEs (DE S-1 and DE S-2, location Kolubara). To
obtain NZ inert dust sample, natural zeolite was pro-
cessed in the following steps: separation of nonspecific
impurities (soil, rocks of different kinds, and other
impurities), drying, primary crushing (jaw crusher),
secondary crushing (impact crusher), and grinding
(Denver ball mill; Denver Industrial Machinery, Den-
ver, CO). Further, the NZ material was modified by
NH,™ ion to get an NZ Modified inert dust sample.
Diatomite ore processing included ore breaking up
(by hand) and then grinding (under laboratory con-

Particle size distribution (inert dust samples sus-
pended in water) in the range from 0 to lower than 63
pm (0-13,13-18,18-28, 28 - 40, 40 -53, and 53-63 wm)
was determined using a Cyclosizer (model M4; Weir,
Tormorden, United Kingdom). The percentage of par-
ticles with diameter below 13 pum, considered as the
most important size fraction with respect to the inert
dust insecticidal activity, was 49.0,51.9,95.3, and 81.0%
for NZ, NZ Modified, DE $-1, and DE $-2, respectively.
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Ewkéva 5: Avoapopd TV YopoKINpIoTIK®OV TOV GKEVACUATOV YNNG OLUTOU®V TOV

ypnoonomdnkav otig frodokipéc (Inyn: Andric et al., 2012)

211¢ Prodokipég mov aeopohy TV aEOAOYNON TV TOPAYOVIOV TOv OLVOTOL VO
emnpedoovy TNV €vIOHOKTOVO dpdon TS Yng owtoépmv, avtoi o mpémel va
avaypaeovToL Kot va ortiodoyovvtot pe Bdon mapeppepeic Pploypapicéc mnyéc. o
TapAdEya, Yoo TNV a&oA0YNon TG emidpacng ¢ Bepuokpaciog oTnV EVIOUOKTOVO
dpbion g yng datodpwv, Oa mpénet va £xel tponynHeil fipAloypagikn ovockOTNon TVXOV
AVTIOTOY(®V N TAPUTANGLOV EPEVVAOV MGTE VO, YIVOUV KOTOVONTA TO TPOTOKOAAN TOL
axolovOnOnkav Yoo v a&oAdynon g emidpacng ¢ Beprokpaciog oAl Kot To
CLUTEPACLOATO, TTOV TPOEKVY ALV OO TV EKAGTOTE EPELVA, LE GKOTO TNV S1AGPAAIGT) TOV
opfold Kol emikopov GYESOCUOD TOV TPOTOKOA®V TEPAUATIGHOD 7oL  Oa
aKoAovOnBovv oto melpapd pog. Ocov agopd TNV VAOTOINGN TOV TPOTOKOAA®V, Oo
TPEMEL VAL O1LGPAAGTEL OTL OAOL Ol TAPAYOVTEG KATA TOV TEPAUATIGUO givarl 6Tadepol.
Mo mapddetypa, vy v oSoAdynon ¢ emidpaong ¢ Oepuokpaciog oty
EVIOUOKTOVO Opdom ¢ yng owtopmv, Ba mpémel va d1ac@oiicovpe OTL, EKTOC TNG
Oepuoxpacioc, 6Aot o1 GALol aftotikol Kot Blotikol mapdyovteg (OTmE 1) GYETIKN VYPOAGIoL
TOL Y®OPOL, N NAKIO TOV EVIOU®V, TO GKEVAGO TOV EVIOHOKTOVOL K.0L.) KOTA TNV
dupkelr Tov TEpapatiopod Bo elvar yvootol kot otabepoi. Opoiwg, kot otnv
wepinton TG  oEOAOYNONG CLYKEKPWEVOV  afloTIKOV  TTapayoviwv, OTMc 1
Oepuoxpacio 1 n vypaocio, Oa Tpémel va vdpyovy dabéoipol BaAapol ELeyYOUEVOV

ouVONKOV.

Téhog, 10 oONUAVTIKOTEPO TOL TPEMEL TAVIO VO AapuPdvovpe vroywy glvar 1
EMOVOANYILOTNTO TOL TEPAUATICUOD OGS, TAPAYOVTAG TOV 0pilel TV a&lomioTia TV
amoteAeopdToV pog. o mapddetypa, ivatl yvooto, 0Tt o1 LETPNGELS TS BvnodtTag
TV eviopwv yapoaktnpilovior amd v ofefoardtro (cEAALN) TOV HETPCGEMY TOV
TOPOTNPNTT, TOV OPYAVOV LETPNONG, TNE TEPALATIKNG d10KAGTOC, TOV GLVONKOV TOV
TEPAUATICHOD K.0. AgdOUEVOD OTL aKOpO Kot KAT® omd epyacTnplokég cuvOnKeg, etvat
advvatov va TpofAéyovpe kot va EAEYEovpE OAOVG TOVG TOPEYOVTESG TOV VITEIGEPYOVTOL
KOTA TOV TEPAUATIONO, OEV UTOPOVUE TAVTA Vo dlopfdcovpe OAo To. GOAALOTO.
YVVENMG, 0 Povog Tpdmog va Aappdvovpe aEOmoTeS LETPTGELS KL VO EACLYLGTOTOLOVUE

660 10 dvvaTOV TEPLOCOTEPO TNV OPePOIOTNTO TOV OTOTEAECUATOV poG givol vo
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enavardfooue Tig petproelg evog peyeovg, e okomod va 0onynbodue og pia Kotavoun
TOV UETPOVUEVOV TIU®V TOL UTOPEL Vo avaALOEl GUGTNUATIKG e TN OTATIOTIKY. ATO
™V GAAN givorl EPQOVES OTL TOL COAAULOTO TPETEL VO, LTOAOYILoVTaL DGTE Vo 0dnynbovue

oe opBd cvumepdopata.

A separate series of jars containing untreated commodity were used in the same way as
controls. Subsequently, from each jar, three samples of 10 g of the treated grain were
placed in three cylindrical plastic vials (3 cm in diameter, 8 cm high, Rotilabo Sample
tins Snap on lid, Carl Roth, Germany). Then, ten adults of each species were introduced
into each vial, with different series of vials per species. The whole process was repeated
two times for each combination of species—DE dose—temperature—RH (i.e., 6 vials per
combination). The vials were placed in separate chambers with the desired temperature-RH
combinations. Insect mortality was evaluated after 1, 7, 14, and 21 days of exposure to the

treated commodity.

Ewéva 6: Avagpopd tov eravoliyeny tov rodokipumv (Inyn: Baliota et al., 2022)

‘Etor, elvar onuovtikd va  avo@épovpe Tov  opliid TV EMAVOANYE®YV OV

npoypotorotoape yio Ty aloldoynon cvykekpuévov mapayovia (Ewova 6) (Vayias
and Athanassiou 2004, Andric et al., 2012). EmpocOétmc, ot S10popeg emavaryelg
AopBavouy ydpa 6To YHPO Kal TO XPOVOo, EVM TaLTOYPOoVe Ba Tpémel | kébe emovainyn
VO VTOOLOPELTOL GE VITO-EMAVOAYELS, |LE OKOTO TNV OTOQLYT TOV AEYOUEVOV «YELHO-
emavaiyewmvy (pseydoreplicates). Xto mhaicto avto, gival copES OTL KO TO TEPUUATIKO
oY£010 TPEMEL VoL £IVOIL TETOL0 TOV VOL ETAYEL TNV AGPOAY| EE0YMYT GUUTEPACUATOV (OTTMC
vy mopdderypo o Xyéoo twv Tuyaomompévov IIAnpov Ouddmv, 10 Tyédo tov
Yrnodwupepévov Tepoyiov ka.). Ov petpnoelg Ovnowdmroag akoiovbodv v
exotooTioio KApaKa, eved eviote pmopetl va ypnotponombet kot n dtopbwon wg Tpog o
uaptopa, 6mms N dtwpbwon kot Abbott (Subramanyam and Roesli, 2000, Athanassiou
et al. 2004, 2005, Andric et al., 2012, Zeni et al., 2021, Baliota et al. 2022).
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