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I11.4. «Anpocigvon TV AmoTEAEGLAT®V GE £YKPLTa O1eBvi] EMGTNHOVIKA
TEPLOOKE Kot GLVESPLOY

1. ‘Eykpita Sebvn meplodika

Ta anoteAéopata Tou nelpapatiopol and tnv EE 1 €xouv dnuooteuBel o gykpita debvn
ETILOTNHOVLIKA TIEPLOSIKA OTIWG avadEPOVTaL TAPAKATW:

1.1. Baliota, G.V.; Lampiri, E.; Batzogianni, E.N.; Athanassiou, C.G. Insecticidal Effect of
Four Insecticides for the Control of Different Populations of Three Stored-Product
Beetle Species. Insects 2022, 13, 325. (https://doi.org/10.3390/insects13040325)
(Impact Factor: 2.769)

. insects

Article
Insecticidal Effect of Four Insecticides for the Control of
Different Populations of Three Stored-Product Beetle Species

Georgia V. Baliota *, Evagelia Lampiri ' ", Evanthia N. Batzogianni  and Christos G. Athanassiou ’

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture,

Crop Production and Rural Environment, University of Thessaly, Phytokou Street, Nea lonia,
38446 Magnesia, Greece; elampiri@agruth.gr (E.L.); athanassiou@agruth.gr (C.G.A )
THESGI Farmers' Cooperative of Thessaly, 3rd klm Larissa-Volos, 41336 Larissa, Greece;
ebatzogianni@thesgi.gr

Correspondence: mpaliota@agr.uth.gr

Simple Summary: Insecticides are currently the most effective method to control stored product
insect pests worldwide. However, insecticide resistance poses a continuous threat to the viability
of these management tools and thus, on food availability. Since there is very limited information
available on the existence of resistant/tolerant insect populations in Greece, the objective of our study
was to investigate the tolerance status of insect populations sampled from Greek warehouses and
silos to a wide range of insecticides. According to our data, all field-collected insect populations
indicated different patterns of tolerance, suggesting the occurrence of possible resistance to widely
used insecticides. Qur findings can be used for the reduction of the cases of control failures by
revising the current pest management practices followed by Greek farmers and operators in stored

product protection.
check for
updates Abstract: The protection of stored products from insect pests is mainly based on suppressive methods
Citation: Baliota, G.V.; Lampiri, E; by using contact and gaseous insecticides, globally. Following their continuous and improper use,
Batzogianni, EN.; Athanassiou, C.G. insecticide resistance has been observed in several major insect species and pose a continuous

Insecticidal Effect of Four Insecticides  threat to the sustainability of a wide range of active ingredients that are currently in use in stored

for the Control of Different product protection. In the present work, on-site samplings of insect populations were carried out in

Populations of Three Stored-Product 15051 1varehouses containing different types of cereals. The collected insects, Riyzopertha dominica

Beetle Species. Insects 2022, 13, 325.
https:/ /doi.org/ 103390/
insects13040325

(F.) (Coleoptera: Bostrychidae), Sifophilus zeamais Motschulsky (Coleoptera: Curculionidae) and
Cryptolestes ferrugineus (Stephens) (Coleoptera: Laemophloeidae), were reared under laboratory
conditions to determine tolerance /resistance to widely used insecticides, using different diagnostic
Academic Editor: Brian T. Forschler protocols. Laboratory populations of the same species were also examined for comparative purposes.
Received: 27 January 2022 Adult knock down and mortality of all populations indicated different patterns of tolerance to
Accepted: 23 March 2022 phosphine, deltamethrin, cypermethrin, and pirimiphos-methyl. In many cases, the recommended
Published: 25 March 2022 label doses were not able to completely control some of these populations, regardless of their origin,
i.e., field-collected or laboratory. The results of the present work underline the importance of
Publisher’s Note: MDPI stays neutral R . R . . R R
. . population on the efficacy of insecticides that are currently in use in stored product protection.
with regard to jurisdictional claims in ’
published maps and institutional affil-

iations. Keywords: stored-product insects; grain protectants; phosphine; tolerance; insect strains

Copyright: © 2022 by the authors. 1. Introduction

Licensee MDFI, Basel, Switzerland Insects can cause significant quantitative losses and qualitative degradations in stored
This article is an open access article agricultural products. Thus, food protection from such pests is of great importance in
distributed under the tems and o dor to prevent postharvest losses and secure food availability. In principle, insects have
had to constantly cope with an environment containing target-specific hazards and stress
conditions they had never previously encountered [1]. In this context, stored-product
insect species that have been reported as significant pests from ancient times are still the

conditions of the Creative Commons
Attribution (CC BY) license (hitps://
creativecommons.org /licenses /by /
40/).
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stored-product pest species sampled from Greece were tolerant/resistant to phosphine. In
this regard, a series of recent studies have shown that resistance of stored-product insect
populations in grains that are stored in facilities in Greece is a frequent but rather neglected
phenomenon. In contrast, there are disproportionally few data for these field populations
to contact insecticides with different modes of action and hence, the results of the present
work can be considered as the first towards this direction. The use of the residual grain
protectants as an alternative solution to fumigation can be proposed as a means to mitigate
tolerance/resistance to phosphine, but the continuous use of contact insecticides is equally
risky on the basis of resistance development.

From a practical point of view, the absence of chemical control methods for prolonged
periods is not always feasible. Still, comparing field-collected populations with laboratory
populations to display variations in susceptibility may not be used for a wide range of
active ingredients with a dissimilar mode of action. At the same time, it is generally
common that laboratory populations are usually more susceptible to insecticides than
field populations, but this may be falsely perceived as an indicator of resistance, and a
comparable screening of field-collected populations may be a more reliable approach. Thus,
a recent “field-collected” susceptible population could provide more realistic data in this
regard, as compared with laboratory populations that are kept in controlled environments
for many decades.

Author Contributions: Conceptualization, C.G.A.; methodology, G.V.B,, E.L., EN.B. and C.G.A;;
investigation and formal analysis, G.V.B., E.L. and E.N.B.; writing—original draft, G.V.B., E.L., EN.B.
and C.G.A.; writing—review and editing, supervision, C.G.A.; funding acquisition, C.G.A. All
authors have read and agreed to the published version of the manuscript.

Funding: This article has been co-financed by the European Regional Development Fund of the
European Union and Greek national funds through the Operational Program Competitiveness,
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T2EAK-03532). Mention of trade names or commercial products in this publication is solely for the
purpose of providing specific information and does not imply recommendation or endorsement by
the University of Thessaly.
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2. Zuvédpla

H épeuva énpooteltnke w¢ mepiAndn ota mpaktika Sduo cuvedpiwv (abstract peer
reviewed) kat avaptriOnke wg elkovoypadnuévn epyacia (poster).

2.1. MnaAwra, I.B.; Aapnipn, E.; Mnat{oywavvn, E.N.; Kupyidkog, A.Z.; BAovtiog, I.;
ABavaociovu, X.I. AfloAoynon twv Kpiowwv Inpeiwv Katd thv Makpoxpovia
AnoBnkeuon Aypotikwv Npoidvtwv otnv Neploxn thg Osooaliag peEpdoaon otoug
EvtopoAoywkoug ExBpouc. 19° NaveAARvio EvtopoAoyiko Zuvédplo, 23 - 27 Maiou,
2022, Aypivio, EAAGSaL.

NepiAnyn: Ta évtopa eival amo Toug oNUAVTIKOTEPOUG {wikoUG xBpol¢ tou mpooBailouv
TO amoBNKeVUEVA YEWPYLKA TIpoidvTa Kal Ta TpodLua. H mpootacia twv anodnkeuuévwy
TPOIOVTWY amod evtopoAoylkol¢ exBpol¢ Baaoiletal Kuplwg o€ KATAOTAATIKEG peBodouc, oe
avtiBeon pe ta eAAUTH HETpa TPOANYNG Tou cuxva mapatnpouvtal. MapdAAnAa, n cUVEXNC
Kol aAGYLOTN XPON TWV EVTOUOKTOVWYV ETAPC KOL TWV KATIVIOTIKWYV (aepiwV) EVTOUOKTOVWVY
€xeL 06nynoeL o€ avBeKTIKOUG TTANBUOUOUC, GOLVOUEVO TIOU CUXVOTOTO KABLOTA TLG XNULKEC
epapuoyéC o TIOANEG TEPUTTWOEL OVOTOTEAECUATIKEG. TNV Tapouoa epyacia, To
Mavemiotuio ©Oeoco0Al0G OE OUVEPYOOLO HE OUVETALPLOMO QYPOTIKWY TIPOIOVIWY,
avaltnoav Kol Kateypayav HE ETUTOMIEC EMIOKOTMNOELS, TA Kplola onueila o€
QMOBNKEUTIKOUC XWPOUC Kal Tpolovia ToU GUVETALPLORoU, Ttou duvatal va cupBailouv
oTNV aUENON TWV EVTOUOAOYLIKWY OAAG KOLL TWV LUKNTOAOYIKWV TIPOSBoAwV. OL ETILOKOTIOELG
ouvodeltnkav kot amd Oiadopeg peBodoug SewypatoAnpiag ywa tnv culloyn Kal
OVOYVWPLON TWV UTIOPXOVIWV EVIOHWV Kol maboyovwv ota mpoiovta, Kabwg Kal tnv
afloAdynon tng uTtapéncg avOekTkOTNTAG 0 Sladopa eviopokTova. Alddopa idn eviopwv
OAAG Kal LUKATWVY BpéBnkav oto cUVoAo Twv anobnkwv. H mAsloPnoia Twv eldwv eviopwv
adopoloav CNUAVTIKA EVIOUA amoBnKwv, EVW 0TOUG OTIOPOUC TwV SnUNTpLakwyv Bpeébnkav
canpoduta MoU TPoKaAouv onPn KOTtA TNV amoBrKEUCOn KoL UIMOPEL va TMopAyouv
uukotofiveg (adAatofiveg). Ta mepLocoTEpA TwWV EWOWV EVIOHWV BpéBnkav va eivatl
avOektika otn Ppwaodivn. Tautdxpova, Ol CUVIOTWUEVEG SOCELS TwV SPACTIKWY EMAdNC
deltamethrin, cypermethrin kat pirimiphos-methyl &ev pumopeocav va katamoAeurcouv
TIANPWC OPLOPEVOUG TTANBUGHOUC TWV EL6WV QUTWV.

H epyaocia ulomow)Bnke oto mAaiolo tng Apdong EPEYNQ — AHMIOYPIQ - KAINOTOMQ kot
ouyxpnuoatodotnBnke and tnv Eupwnaikny Evwon kot EBvikoug Moépoug péow tou E.M.
Avtaywviotikotnta, Emyepnuatikotnta & Kawotopia (EMAVEK) (kwdikdg €pyou: T2EAK-
03532).

NE§erg kKAeLdLA: Evtopa amoBnkwy, LUKOTOSIVEG, armoBnKeULEVA SNNTPLOKA, EVTOOKTOVA,
dwodivn, avBekTikOTNTA.
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ENTOMOAOTIKH ETAIPEIA EAMAADEL
19" MaveAhdvio Evropohoyicd EuviSpio

Oryzaephilus surinamensis (L.) (Coleoptera: Silvanidae): o pdhog

NS TAEUPILITEWS
17:30 - 17:45 E.NN. Nika, N.I. Kapalheparog, N.E. MamavikoAdou, X.
Mahéoiog

Ahknhemdpaoelg Tou Oryzaephilus surinamensis (L.) (Coleoptera:
Silvanidae) pe Ta Tribolium confusum Jacquelin du Val (Coleoptera:
Tenebrionidae) kal Prostephanus truncatus (Horn) (Coleoptera:
Bostrychidae) ge SiapopeTiéc aflonikég auvBrkes

17:45 — 18:00 A Tkolprn, N.I. KapakhepdTtog, N.E. NamavikoAdou
Anuoypagikés Tapduetpol Tou Trbolium castaneum (Coleoptera:
Tenebrionidag) os oTabepéc Bepuokpadieg

EIKONOrPA®HMENEE EPlrAZIEE

P-80 [ Mmahwwta, X. Podpmog, A. Avactaciadng, X.I'. ABavaagiou
Aflokdynon g emidpaong Sidgopwy TNy TPWTEVNG  Kal
uypadgiag oy avamrugn Twv  Tpovupgpuw  Tou  Alphitobius
diaperinus (Panzer) (Coleoptera: Tenebrionidae)

P-81 M. MkoupykoluTa, X.l. Podpymog, B. Miyanh, X.I. ABavagiou
AvamruEn twv  Zophobas moric kai  Alphitobius  diaperinus
(Coleoptera: Tenebrionidae) oe Sidpopa yewpyika Mapampoidvia

P-82 K. Kwroou, X.I. Polduymog, . Mmahiwra, M. Mkouvpyxkolra,
X.I. ABavaoiou
Afiohdynon g emidpaong Sdgopwy  Blotkuy K afoTikaw
MapaydvTuy oty avamruln Twy Tpovuppwy Tou  Alphitobius
diaperinus (Panzer) (Coleoptera: Tenebrionidae)

P-83 [.B. Mwahiwta, E. Aapmipn, EN. Mmarfoyiavwn, A.EL
Kupyidakog, . BAévriog, X.I'. ABavaciou
Afjohdynon Twy  Kpigigwy  gnueiwy  KaTd TV pakpoypovid
amodfikeuan aypoTiKuy TTpoldvTwY aTny Tepioyr T eooahkiag He
Eppaan aToug eviogohoyikols exBpolic

P-84 M. Pnyomredhou, [ Moahwra, X.I. ABavaciou
Egappoyn yng Siatopwy gt Tpaypankiés ouverkes amoBikeuons
¥id THY avTIHETUTTION EVTOUWY aTToBnKwy

P-85 N._Aypagiwrn, E. Aapmipn, E. Kahotdng, X.I. ABavaciou
Kataypagpr| Kol ameikovion g ¥wpodidratng eviopwy amobnkuy
ot ywpous enefepyaaiag JwoTpopuiy

P-86 M. Aypagpuutr, E. Aapmipn, M. Hyoupevidng, B. KapaBdvoc,
X.I. ABavaciou
Afiohdynon evaoBnoiag vEou Tpoidviog puliold egTTAouTIOpEVD PE
Budapo f famlikg ge Eviopa amodnkwy

P-87 E. Aapmipn, M. Aypaguwtn, |. Bayyéhag, X.I. ABavaciou
Aflokdynan g eviopokTovou Bpaon evdg Boravikod okevaoparog
EVIOYUUEVOU e arTamoulyitn yia Tov Eleyyo Teoodpuyw 15w
oKkaBapiuy amoBnKeupEvuwy TTpoTdvTwY

P-88 ©. Kitgiow, . Mavt{oukag, M.A. Hudmouhog, K. Moukdg
MNpovipges Twy  kohsoTmépuwyv  Trbolium  confusum du  Val
(Coleoptera:  Tenebrionidae) wg Suvnnkds  exBpos g
amobnkeupévng Plopnyavikrg kavwapng

P-849 E. Aaumipn, D. Losic, X.I'. ABavaciou
Aflokdynon Tou ypageviol yia Ty avTILETWON Twy EVIGPWY

Aypivio, N.E. Amwhoakapvaviac, 23-27 Mdiow 2022 Zehiba 15

Ewkova 2: Altoomnacpa and Tnv avaptnon tng elkovoypadnUévng EpYaciog oTo poypappol
nepAnPewv tou 190u MNaveAArviou EvtopoloyikoU Zuvédplou (P-83)
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AZIOAOrHZH TQN KPIZIMQN ZHMEIQN KATA THN MAKPOXPONIA
: ANOOHKEYZH ArPOTIKQN NPOIONTOQN ZTH NEPIOXH THZ
GEE: OEZZAAIAZ ME EMQAZH ZTOYZ ENTOMOAOIIKOYZ EXOPOYZ

\ g FEQPIIA B. MNAAIQTA*, EYATTEAIA AAMNIPH?, EYANOIA N.
MMATZOTANNHZ, AEQNIAAS SQTHPIOZ KYPI'IAKOI3 FEQPFIOZ BAONTZOS?,
XPHZITOZ . AGANAZIOY!

1Epyactriplo Evroquoylac kat lewpyixric Zwoloylag, T;lm.la Ir ewnovlm; Qurikric nap%yrﬁé‘dﬁm AyportikoU lMeptBdArovrog,
ZxYoAr} Mewmovikwv Emamng, 0 eeaaa.Alagd o¢
2QE3TH 2uvetaiplouds Aypotwv Gsgoaliag, 30 fu Adpioac - BéAou, 41336 Adploa
3Epyactriplo Ayporu(ﬂc Ouwkovoplas kau KaravaAwrikric Zuunsptq)op ¢, Turjua Mewmovia (Dunx apaywyrjc Kat Aypotikou
MeptB8dAdovrog, ZxoArn Mewmovikwv Emu wv, avsmarﬂmo Oeooaliag, 3 6

*email: m, Qalota@agrut .ar
ZKOMNOZ THZ EPrAZIAZ

H npootaoia twv artoBnKeUpEVWV TIPOIOVTWV aotd EVIOUOAOYKOUG exBp0UG Baoiletar Kupiwg ot Koo TOATIKEG LEBBSOUG, LIE TV CUVEXT]) KaL
oAGyLom Xprion Twv EVIOHOKTOVWY var £XEL 0dnyroeL ot avBekTwoUg TANBUOHOUE evidpwv. To Maveruoujuo OeccaNag OE CuVEPYQOIaL e
OUVETQUPLOLO QyPOTKWV TIPOIOVTWY, VO TNoaV E ETUTOTUES ETUOKOTUOELS TOL KUPLOTEPQL £i6N EVIOHWV Kot TalBoyOvwv Ot cotoBnKEUTKOUG
XWPOUG TOU GUVETAUPLSHOU IOV SUHBAAOUVY oty ai€non Twv mpooBolwv. Ta €dn Twv EVIOUWV TIoU Bpéenmvs&ndawuvoempdi\}\n)\am

BLoSoKWY y10L TNV ETIOTHaVOT) TG OVBEKTIKOTITTO, OTOL EYKEKDUIEVOL EVIOLIOKTOVAL .
AEITMATOAHWIEZ

v NapBnkav Seiypata mpoidvtwy Kat UNOAELUPATWY aTTd TIG ATOBrKEC.

v’ BpéBnkav kupiwg ta évtopa Rhyzopertha dominica xau Cryptolestes

ferrugineus, kat ot puknteg Aspergillus flavus xat Penicillium spp.

BIOAOKIMEZ ME ®QIDINH

Avéiuon Probit Twv Qi TOONEVWY KUV Twv TANBUGHGV Tou GUANAEXBNKa artd TG artoBrikeg énetma j E
16 €kBeor} Toug ota 3000 ppm pwadivg, e Bdon to Phosphine Tolerance Test (PTT) ¢ Detia Degesch GmbH.

; Me Bdon to PTT
+ 2
Eidog evtépou KDtqq Slopezx SE X P Aldyvwon (emtd)
S. zeamais 184.7 (146.7-282.8) 8.5+ 0.0 178.5 <0.01 AvOEeKTIKO 11
R. dominica 15.4 (11.4-20.0) 5.2+0.4 100.9 <0.01 AvOekTIKd 15
C. ferrugineus 198.1 (156.0-322.8) 6.5+ 0.0 119.8 <0.01 AvOeKTIKO 13
BIOAOKIMEZ ME ENTOMOKTONA ENA®HZ
v Eetdobniav oL mnBuoyiol B Ayptlo¢ mAnBuopog [ Epyaotnplakog mAnBuouog

Twv  OmoBnKWwv ME  TOUG
avtioTooug - epyacmplaxols
WG pdpTupeg Twv R. dominica |
kaw C. ferrugineus.

v XpnoyorouiBnkav oL
Spaotkég ouoieg deltamethrin
(Seguro 2,5 EC, Agrotechnica)
kot pirimiphos-methyl (Actellic
50 EC, SYNGENTA Hellas), oe

SladopeTKég SOTEL.

Ounoyom (%)
C ferrugineus

Deltamethrin

ZYMNEPAZMATA

v’ OL pUknteg A. flavus kat Penicillium spp. rou BpéBnkav otig anoBrike npokadolv oRn katd tnv KaAAEpyeLa
oAAG Kat Katd TV artoBriKeuon Kat MITOPEL va tapdyouv pukotofives (apAatodivec).

v’ NMAnBuopol onuavTK®V 8LV EVIORWV-eXBpWV Twv anoBbnkeupévwy npoidviwy Bpédnkav avBektikoi otnv
¢wo¢wn KOlL 0T EVTOMOKTOVa enadrig deltamethrin kat pirimiphos-methyl.

Dlaamlte Them H épeuva A ya 1o €pyo Di ite Them ota mAaiowa g Spaong eBvikng epPédewag Epeuvi-
Anpoupyd-Kawotopm (T2EAK-03532) mou ouyxpnpatodoteitat and tnv EAAGSa kat tnv Eupwnaikn Evwon.
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e

Elkova 3: H eikovoypadnuévn epyacia onwe avaptnOnke oto 190 MaveAAnvio
EvtopoAoyiko Zuvedplo
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2.2. Baliota, G.V.; Lampiri, E.; Batzogianni, E.N.; Kyrgiakos, L.S., Vlontzos, G.;
Athanassiou, C.G. Evaluation of critical factors during the long-term storage of
agricultural products in storage facilities of Thessaly with emphasis on stored
product insects. Poster in 10™" International Conference on ICT in Agriculture, Food
& Environment September 22-25, 2022, Crowne Plaza Athens City Centre, Greece
(https://ceur-ws.org/Vol-3293/)

Abstract: Insects are the most important pests of stored agricultural products, as they can
cause significant quantitative but also quality degradations in the product. Thus, food
protection from such pests is of great importance in order to prevent postharvest losses and
secure food availability. Today, the protection of stored products is mainly based on
suppressive methods, in contrast to the lack of preventive measures. At the same time, the
continuous and improper use of contact and gaseous insecticides has led to resistance
development in several major insect species, and is posing a continuous threat to the
sustainability of these key treatments. In the present work, the University of Thessaly in
collaboration with a cooperative of agricultural products, carried out on-site inspections,
indicating all the critical points in storage facilities and products of the cooperative, which
can contribute to the increase of entomological and fungal infestations. The inspections
were accompanied by various sampling methods in order to collect and identify at the
laboratory scale the existing species and pathogens in the stored products, as well as to
evaluate the existence of resistance to the most widely used insecticides, using different
diagnostic protocols. Various insect species and fungi were found in all the warehouses. The
collected insects, Rhyzopertha dominica (F.) (Coleoptera: Bostrychidae), Sitophilus zeamais
Motschulsky (Coleoptera: Curculionidae) and Cryptolestes ferrugineus (Stephens)
(Coleoptera: Laemophloeidae), are major pests of stored products worldwide. Saprophytes
that cause serious degradations during storage and can produce mycotoxins were found in
the cereals. Most of the insect species collected from stored cereals and legumes were found
to be resistant to phosphine, by using the standard Phosphine Tolerance kit (PTT) (Detia
Degesch GmbH, Laudenbach, Germany). At the same time, the tested populations did not
indicate significant traits of resistance to the active ingredients deltamethrin and pirimiphos-
methyl in dose-response bioassays, but in many cases, the recommended label doses were
not able to completely control some populations of these species. The results of the present
work underline the importance of population on the efficacy of insecticides that are currently
in use in stored product protection. Moreover, the use of the residual grain protectants as
an alternative solution to fumigation can be proposed as a means to mitigate
tolerance/resistance to phosphine, but the continuous use of contact insecticides is equally
risky on the basis of resistance development.

This research was co-financed by the European Regional Development Fund of the European
Union and Greek national funds through the Operational Program Competitiveness,
Entrepreneurship and Innovation, under the call RESEARCH—CREATE-INNOVATE (T2EAK-
03532).

Key words: Stored product insects, mycotoxins, stored cereals, insecticides, resistance,
phosphine.
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Evaluation of critical factors during the long-term storage of agricultural products in
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Aims of the study

The continuous and improper use of contact and gaseous insecticides for the protection of stored products has led to resistance
development in several major insect species. In the present work, the University of Thessaly in collaboration with a cooperative of agricultural products,
carried out on-site inspections to detect and quantify tolerance/resistance of the collected insects to registered insecticides for grain protection in Greece.

Phosphine tolerance

Probit Analysis of adults after exposure to 3000 ppm concentration of phosphine for
populations examined, expressed as minutes to knock down, using the Phosphine
Tolerance Test. (a Could not estimate KD)

Deltamethrin, cypermethrin & pirimiphos methyl tolerance

Mean (% 1SE) mortality of the insect populations after 14 d of exposure to the label doses of
deltamethrin, cypermethrin and pirimiphos methyl (means with asterisk indicate significant
differences between the populations, according to Students’ t—test at p < 0.05)

Slopet o R. dominica S. zeamais C. ferrugineus
Species KDt KDt KDtsy st X p [ Insecticide Dose(ppm)—r g Lab Field b Feld Lab
R, dominica (field)  10.1-9.2 62-157 114-200 52+0.4 1008 <001  peltamethrin 0 67433 50450 . 36.7+108 200437 67433 43.3111.2:
S. zeamais (field)  43.8-915 122.2-221.2 146.7-2828 85+00 1785 <0.01 ! 800452 100.040.0% 450152 1L7+3.1 70.0:73 100.0:&0,0.
C ineus (field) 78.2-115.0 134.8-260.3 156.0-322.8 6.5£0.0 119.8 <0.01 Cypermethrin 0 67433 50850 367109 200437 6733 4331112
- ferrugineus (field) 78.2 - 115. 8= 260, 022286020 5 <0 pe 1 767480 98.3%17* 883140 20.0452* 26756 100.040.0*
R.dominica(lab) ~ 4.2-104  115-168  134-214 3201 31 10  pyimiphos 0 67433 50450 3674109 200437 67433 43.33112%
S. zeamais (lab) a a a a a a methyl 4 83.3:7.6 91748 100.0:0.0 100.0:0.0 100.0:0.0 100.040.0
: i 99, 7-14. 9-17. 940, ] X For R. dominica at 1 ppm deltamethrin: t =-3.9, p =0.01; at 1 ppm of cypermethrin: t =-2.6, p =0.04
C ferruginens{lob) 6.9 -9.6 17-147 129-177 39:01 258 09 For S. zeamais at 1 ppm cypermethrin: t =10.5, p <0.01. For C. ferrugineus at 0 ppm deltamethrin:
t =-3.1, p =0.02; at 1 ppm deltamethrin: t =-4.1, p <0.01; at 0 ppm cypermethrin: t =-3.1, p =0.02;
Conclusions at 1 ppm cypermethrin: t=-13.1, p <0.01; at 0 ppm pirimiphos methyl: t =-3.1, p =0.02.

¥ Saprophytes that can produce mycotoxins were found in the cereals.

¥ All field-collected insect populations indicated different patterns of tolerance, suggesting the occurrence of possible resistance to widely used insecticides.

¥ Our findings can be used for the reduction of the cases of control failures by revising the current pest management practices followed by Greek farmers and
operators in stored product protection.

w This research was co-financed by the European Regional D Fund of the Union and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship and Innovation, under the call RESEARCH-CREATE-INNOVATE (T2EAK-03532).

Ewova 4: H etkovoypadnuévn epyacia 6nwe avaptridnke oto 10T International
Conference on ICT in Agriculture, Food & Environment

3. Anpooleloselg o eEKAAIKEUMEVA TIEPLOSIKA

3.1. Anpooleupévo tploéAtbo apBbpo pe titAo «Kalwvotoupog €peuva otnv amobrkeuon
Snuntplakwv» oTo €viumo TEePLodikd lewpyia kat Ktnvotpodia, teuxog 10,

Oktwpplog 2020 tou agrotypos.gr, ceAldeC 64-66.
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I11.4. «Anpocigvon TV AmoTEAEGLAT®V GE £YKPLTa O1eBvi] EMGTNHOVIKA
TEPLOOKE Kot GLVESPLOY

3.2. Anpooteupévo apBpo oto meplodiko YraBpog pe titho «Diatomite-Them»: Epguva
Tou OEZyn yla tnv Staxeipton dnuntplakwyv, AmoBnkeuon SnNUNTPLAKWYV LE TNV XpRon

yng Swatopwv (https://www.ypaithros.gr/diatomitethem-ereyna-thesgi-diaxeirisi-

dimitriakon/?cli action=1643273155.153)
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|
ZTHN «Y)» THE NEMNTHE 23/3 “
ypa Ith ros @ g r FOODEX 2023: Tt e6e1te n ENAvixi) ouppetoxh oty (,,m.i‘.

HeydAn éxBeon TG lanWviag s
Euguric Mewpyia Mnpwpeg Neppariov ZLoyxpovog Aypétng ypaithrosTV ] ml
_

£10poéc & texvohoyia Tomog ayopa XpnpatosotikG spyalsia mapaywywd) aAuciSa £UPWTN & KOG

«DiatomiteThem»: ‘Epguva tou OEZyn yLa
T SLayelplon SnUNTPLAKWY

EIZPOEZ & TEXNOAOTIA

MiéZow o1 ayporec yia

ATOBTIKEVOT) SNENTPIAKILIV JE 1) XPTiOT YNG SlaTopwY neipata e Tous epyd
yosithros.gr
MoAvo}ioTXEBI YTIEN
aAMAZet yia Toug aypét

ATE Kal NAEKTPIKT} evE

Tuvepyacia T NEURO
e TV MEAIEZA KIKIZ#
TAGIGIO TG EUPUOUS ¥

Nepé: Kahitepn Suaxei
KaAUTEPO PEAAOY

Kuptétepa aved t otiypr

BT nodapus e avatior

70 paipt éxave o lavou

AaBAOTE OTY <YXn —
Avkoupévtlog: «Ita 1l
£pt) oL MOV £TH0
QVGYKEG TOV...

Nohuvopooyedio YMEN
@AAGZet yia TouG aypét
ATIE Kat PAeKTPIK] EVE
Zng 12 Maiov 2020 £exivnoe To KawvoTopo £pyo pe Titho «[Ipootacia Twv anoBnkevpévwy

e ™ xpriom yng & xat iteThem. To £pyo
ané Tov ¥ AypoTiv ©EETH ota nAaioia tou B' KukAou T yopokmoioTcl Tok
Bpaong Ej 5 H 0 Giapkeia Tou eivar 30 pijve .
g Spaong Ep 1GpKeLa Tou eival 30 prves Kau aqeraksdocv was
o 0 0 6 é o1a 379.300,00 evpw. TV VIOBETNON TWY

ayponepiBaNhovTIKiv

&ivat ) onoubAISTEPN KATNYOPIa PUTHV GTTV IATPORH KAt £va and Ta pwTa
pUTA MOV KAAA 0 avBpwnog. Ev EAAGBa Kak Tan o€ KAipaxa
extapiwy Ta e€ig eibn: o1Tapt 6xANEA, orTapt HAAGKS, KPIBAP! KAl KAAGHIOKL.

Tponohoyia «oxovmas -
YTIAAT y1a ouyxavevor
GUWETAPIOHY, TYPOTH
UPNATC NapaYLYIKET
aNeiaxa,

H ouykopd Twv SnpnTpiakwy yivetal pia opa eTnoiwe CUYKEVIPUWVOVTAG TauTéXpova
HEYAAES OOOTNTES NPOTOVTOE, EVI 1) XPHOT) TOUG PNopet va yivel otabuaka cuppwva pe g
avaykee e ayopac. ENOPEVWG, 1 anoBrKevon eivat moAb cuvnBIoREVT TAKTIKT 0TIV
Slaxeipion SnpnTpLaxwy.

——

Na my npt WY np avtev Kupiwg Eva xnpika
oxevaopara. E€aitiag me ouxvic ToUg Xpriong, Ta EVIoHa avantiooouy avBeknikoTa ota
Ta onoia UV va eival a jie TV apodo Tov Xpovou,

Mnropei va unapxouy 6jwe Kat eVaAAGKTIKO! TpOMoL KATanoAERNoNG TwY EVIGRWY Mou va
v BaciZovrat ora xnpika. Mia Tétola pédobog eival 1) eappoyT TG YNG SIaTERWY, EV6C
0puKTOY, To onoio 16N Exel Bper NOAAES XpriOEIS 0T YEwpYia (0av e6apoBEANWTIKG), 6TV
KIotpogia (0av npéoBeTo oTIG ZwoTpowic) ahhd Kat Ty avepumyvn Siatpogr (o€
enegepyaopéva TPOPIRA agov Exet UNBEVIKT TOEIKOTNTA Y1a TOV GvBpWNO).

E10 EPELVITIKG £pYO MOV VAONOLEL 0 O 1y1, Ba afloAoynBei n anoteAeopanikémra e
£QAPROYTC TG YIC SIATORWY EVAVTIOV TwY EVTORWY ARG KAl Twv PKpoBiwy oTa

€ a. ©a i eniong n enidpaon mg yne Satépwv ota
XOPAKTNPIOTIKG TWV MNP . £V Ba xaita a peyedn e xpriong
me.
ToAbTpo atec o Jag eivar ta Tou

iag. To iag ka1 Fewpyikii Zwol 8a RN
Py v yia v G Twy ™me yng

Slatépwy omy i wv v, To EpyacTpio Aypomikiic Ot iag ka
KatavaAwTikie ZUpneptpopdas Ba avahdBer Ty aEtoAdynon Tou OLKOVOIKo Kat

o R me yNG Bratopwy yia TV npooTacia Twv
SnENTPIaKGY.

Ta anoteAéopata nov 8a eEaxBovV aTo MAQIC10 TOL EpEVVITIKOY Epyou DiatomiteThem
avapéveral va Swoouy To EVAVOHA Y1a TV REPAITEPW XPIiOT) TS YNG S1aTopwy o

xau v Tpogipwy. Mépa ané ta
EMOTHOVIKG anoteAéopara, eKTpaTal ot n ) vt éxet €
we eVaAA péBodog pwaong, nov Ba a

£we €va BaBjd TIC EVIOPOKTOVES 0VGiEG OV eival TofIKEG aTa BnAaoTiKG, Spouv apvnka
070 NEPBAMOV Kal ENNPEGTOUY aPYNTIKA To NPoidV (UnoAeippaTa).

Sbvropa Ba avapmnBei 1 10tooeAiba Tou épyov 6nov Ba YIAoEevei TIC EEEAIEEIC Kat Ta
napayépeva anorehéopara wv Spacewv. Exet oy SnpovpynBei oeAida tou épyou ata
HEGQ KOIWVWVIKNG SIKTUWONG:

Twitter: |

Facebook: https//www facebook DiatomiteThem
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Anpootevpévo  apBpo oto  TepPlodikd  Agronews pe  TitAo  «MeA€tn
aroteAeopaTikOTNTAC TNG YNG Slatdpwv otnv Tpootacia  amodnkeupévwy

SnunTplaKwv OEZyn» (https://www.agronews.gr/farming/194139/meleti-

apotelesmatikotitas-tis-gis-diatomon-stin-prostasia-apothikeumenon-dimitriakon-

thesgi/)
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Agronews

# EMIOPEVMATA MAMPOMEE MPOTPAMMATA FARMING MPOIONTA TEXNOAOMA ERANDING

Farming
Melétn arotedeopanikdnTag e
e e o 2 o

VLML ORI Y ey it

AnoBrixeuon Snunreiokav ue T xprion yng Siatépwy

e QOODO

Mapaxoloub@vias Thv oAotva auEavejievn Tt 010 GITGp!
YVOPIZOURE WS PEYAAES TIOOGTTES NPOIGVIOS NOPAPEVOUY OF
anoBrixes. H ovabIkn BE1G0OUAEKUKN (ppoVIiSa Moy epappéZetar
010 01NPA £ival N KATANOAEPNON TOY EVIGHOY KAl TPOKTIKGY,

f1a v NpoaTacia 1wy anoBNKEUREV@Y BRpNTPIaKGY £pappoZovial
£navalapPavopEVa KOIVES IPAKTIKES £VIOHOKTOVIas ano
£nayYEAIATIES Kal napaywyous. Katd n6oo 6jes £fval aspaheis Kai
anoteAsopanxés?

H ouvexnis ki aAGy10Tn Xprion TV 510V EVIOHOKTOVGY EXEl
oBnyiioe! O QVBEKTIKOUS NANBUOOUS EVIGHGY, KAl OUXVOTata
KQO10TA TS XNPIKES EQAPHOYES QVANOTEAFOATIKES.

H 01a81x1i KatGpynon JEPIK@Y and Tis mo supias
XPNOIIONIOIOUHEVES EVIOHOKIGVES XNJIIKES OUGIES £XE1 SNjOUpYTOE:
£¥0 ONPIGVTIKG KEVO 0TV 01I01a IPOOTIGOEIQ aNOTEAZOPATIKNS
HETA0UAAEKTIKIIS POOTA0IAS IPOIOVTV.

S1a nhaioia 10U épyou «DiatomiteThem», o OELTH ouvepyaZetar pe
£peuvmEs 10U E tou u
Becooahias (EETZ) xab@s kal pe 1o Epyaotripio Aypotikns Oikovojiias
ka1 Katavahuuxris Supnepipopas (EAOKS) oy pedén s
ANOTEAEOATIGTITG TS YRS BIGTOR@Y OTNY NIPO0TATIA TV
AnOBNKEVPEVOY SIINTPIAK@Y, AAAG Kal oTIS SuvanoTntes £néktaons
s PeEBOBOU OF PEYAAOUS XPOUS, OTIwS 1A 1AS. To NP@To oTa5I0
s £pEUvas agopd TV EMOKOMNTN TS UPIOTAREVNS KATATTAONS
010US XGPOUS 10U GUVELAIPIOOD «BESTH» 110U UDonOIRANKE pe
Kataypages, BelypatoAnyies kat pyaotnpiaxd neipdpata. H
Karaypapn autr £661€e 1a AEyGPEVG «abUVaTa ONpEias OF XOPOUS
Kai npoi6y, 01a onoia OTOXEVEL N XpRON s PEBGEOU

Diatomite’Them
e ——

T4.0p010 NONAYOHEYE ANOTEALHATA

0 ouvetaipiopds B1aBETEl ANOBNKEUTIKOUS Xapous B0 Wnwy
AnoiKes opIZovTiou TUMoU Kai 01A6. Me Bdan 1a otoixsia, n
OUVOMKI QUIOBNKEVTIXT IKQVOTMA 10V OPIZEVIOY GHOBAKGDY
avuotoxei 01a 7.442 Ty, and 1a onoia 1a 642 Ly. aQopouy buo
anobrixes s OFETH, £ve 1a 6800 T.j1. aVIoT0X0UY OF 47 anofrikes
napaywyGv. H xopnxéinta o 01A6 nou evoikiaZer n OFETH civar
1000 16vor. Evar onpiaviix va avagepOs 6u n anodrikevon wy
SNUMPIaKGY YIVETal aevos Yia va NWANBE( ¢ PETayEVETTEpn
GUYI 10 NPT Kai APETEPOU Y1a VA KPATHOOUY 0TIGPo 01
NAPay@Yoi yia v £nopevn KAAACHYNTIKN nepiodo.

o nou xa1
AnoBNKEUINKAY ano TOV CUVETAIPIONO ENi Tia CUVANTA £Tn OE
wvous.

Xpovid  XulhexOeis noodtmntes AnoOnKkeupéves
napaywyns noostnes

Srapr  Kpiapr  KadapnoxiZwapr  Kpibapt

2018 3750t 1386t 7951 1200t 830t
2019 3788t 2493t 401t 1.800t 417t
2020 4195t 3237t 4941t 1.200t

2021* 5192t 15991t 1425t 5661

flivaxas 1 «ANOBNKEUEVES NOOGIALES 010 GUVOAO 1S OUYKOpBriss
“Iloootnes pexpl kai Tov 8¢ priva

META TV anoypaq, éyIve ENITOMA EMOKOINON WY AEPIOTGTEPLY
anoBnkGV jiE oKoNo ThY a§I0AGYNON Kai TV Kataypapn 1V
KpIOIIV ONJIEIGY Y1a TOUS X@GPOUS Kal 10 NPOIGY, HE ERPaon oTous
eviopohoyixous exdpous ahAd Kai 1a puKknTodoyIKd
npofAipata.MoaGTTES ANoBNKEUEVEY ONIOP@Y KaAGUIOKION,
arapion Kai kpIBapIOU KaBws Ka1 6OMIPIa BMIKS Of YAKES Kal 1a
9aooAia KOOKIVIGTIKAY 0TIs GrIOOKES, Kl Ta £UPeOEvia €viopa

pe / 010 yia va avay xaiva
KaTaypagovy. OMes avapevetay, n 5pacmpiotnTa 1oV eVIopoV
augavetal tous Zeotous prives. O mAnBuojioi nou evioniomxay ous
anoBrikes agopovoay 1a £ién Tribolium castaneum, T. confusum xat
Latheticus oryzae (Coleoptera: Tenebrionidae), Sitophilus oryzae kai
S. zeamais (Coleoptera: Curculionidae), Cryptolestes ferrugineus
(Coleoptera: Laemophloeidae), Rhyzopertha dominica (Coleoptera
Bostrychidae) xa Oryzaephilus surinamensis (Coleoptera
Sllvanidae). Ta £ibn autd eivai anoé 1a ONUAVIIKOTEPA 0KaBAPIA OY
anavievial oTis anodiikes naykoopins, omy EAAGSA yVwotd ws
eipes 1wV onnpavs, Kai eival IXava va nipokakéoouy ooPapés
ZpiEs OF 0OVIOUO XPOVIKO BIAOTAA, G1GY 01 OUVBRKES Eivar
suvoikés

Mooy
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Suloyn Setyuduoy and tv anobrikn xat alio;
ow spyacmipio.

synon twv evpnjidrwy

Enena tv avayvapion, 1a Zvia éviopa petapépOnav of onthe
anaAlayjievo and EVIoJOKIGVa Kai £VIOJa 0116p0, OUPYWVA jiE 1a
EpYaoTnpIaka npwtoxohha extpogris avaloya 1o eibos. Exei

aE10AoYHONKE N avOEKUKGTITE TOUS 0TV EVIOROKTOVO Bpdan

BIAQOPETIKGY EVIOPOKTOVIY, TauToXpova, EpyactnplaKol

nAnBuoypoi Tou iBiov eibous, efrtaoTnkay or napaAinia

pWoKoMa PioSoKIHGY g SpacTikés ouoies nou fibn eivar o !
Xprion ot cupeia kKAijaxa

Ta EVIOJOKIOVA ENAQHS MOV XPROIIONOINBNKAY GPOPOUY Tis

napakatw 1peis Spaouikes ovofes: deltamethrin, cypermethrin kai
pirimiphos-methyl. O1 BioBoKijiés oxe8IdoTIKAY JiE 1010 TOrT0,

€101 @ote va Aapfdverar undyn 1600 n eykexpipévn S6on

£@appoyiis, 6oo kat n Sexandata foon and T S6on epapoyns, He |
oKoné Ty emonjiavon mbavis aveektkotias, Maparnia

EPAPPOUTNKE NPWIOKOARO AEIOAGYNONS ths AvVBEKTIKGINIAS OThY

@wopivn (e 1o kit Phosphine Tolerance Test), paouiki ouoia nou

£lvar n nA¢ov Mo BIaGEBOREV VI ANEVIOIGON aYPaTIKGY
HPOIOVILV NAYKoapi®s.

Biobokijiés yia v aBloAGynon Ts avBEKTIKGTIaS TV EVIOHY OF
£PYOOINPIAXG £NifEbo

Auotehéopara fooxinGy

Ta NEPIOs6IEpa TwV £1b@V £YTOPMY, 1a onoia ouMxOnKay and
anofnkeupéva SNPNTPIaxa kai donipia fpEdnkay va civas avBeKTIKG
01 @EORIvN. H avBEKTIKGTIG 0TR GRORIVA EiVa YEVETIKG
EAEYXOMEVO Kal KANPOBOTOUHEVO XAPAKINPIOTIKG 10U EMITPENEY oTa
£viopa va cniBiaoouy oE pia 560N GKORIVNS N0V Kavovikd 6a 1a
oxomve. Odot o epyaotnpiakol nanBuopol fitay evaiofnion oy
Qoopivn

Tautéxpova, o1 und e taon nARBUOJO( TWY EVIOUWY PNopel va pnv
napouaiaoay oagels £vBeitiis aVBEXTIXGTNTAS JE TV EQOPHOYT TV
Spaoukev cagis deltamethrin, cypermethrin xat pirimiphos
methyl, 001600 0 NOAAES NEPIIGOEIS, 01 OUVIOTOHEVES S00EIS Bev
PN6PEOAY va KatanoAEPRoouy MARPWS OPIOPEVOUS MANBUOHOUS Ty
by autay. H onaptn avoextikamtas 6a npénel va afiohoynbef
HEPAITEp, OF 0UVAPINON e 10 XPHon EVaAAAKTIKGY PEBOBWY, Oriws
elvai n yn Siatopwy

Anotehcopaukouna ws [ns AAOUQY

Ation @10 npoPAnyia PNopel va anoteALoE n cgappoy yns
Biatdpoy, PE00B0S 10U EXE AVAYVOPIGTES S J1a and TS
QNOTEACOPAUKOTENES EVAMAGKTIKES Y10 1NV QVIIEEtomon
eviopoloyikey npooflodav ous anobrikes. H yn Siatopwy 5pa pe
«QUOTKO TPOTIO, ANAGS NPOXAAGVTAS APUEATWON 1A £VIoja Kal
OUVENGS £X1 TEAEIOS SIAPOPETIKG 1pONO BHAONS OF OXEON pE Ta
XPNOHIONOIOUIEVA WS 1HPa VEUPOTOEIKA EVIDNOKIGVA, Ot TpEXOUOES
Boxipes Ba BGOOY NEPIGOOTEPES MANPOMOPIES YA TNV Xprion s, 5x
autd 10 018610 EpapIOLOVIal NpwIOKoMAa PoBOKIGY oF
£pYaoINPIaKoUs NANBUOJIOUS EVIOpwY 10U EETZ. H Sievipyeia tov

p apopd mv ¢ s enibpaons

s 0£pHOXPAGIAs Kal TNs DXETIKIS UYPAOKAS TTNY EVIOOKTGVO
Bpdon tns TA. TuyKEVIpWTIKG anote ALOjiaTa ts £pappioyiis yns
Biatdpoy avaEvovial 10 enopEvo SIGoTnja riou Ba oAoKANPHAOUY
1a npaokoAra BroBokijiev. Me Baon 1a €ws 1Hpa TT0IXEia, paivetal
011 1 yn SIGIORV EIVaI ANOTEALOPATIKA OF PEYAAO £UPOS TG
eppoxpaaias xar vypaoias.

SKegaoya yns SIat{ey Kat EVoo anodnKay ensta and mv smagn
TOU JIE OTIOPO EMMACHEVO JE YN Slatopay

Enopeve Xrabio

faparhnia, 0 OEXTH NpOET0IMGZe NEpapa o NPayPaTIKES
OUVOrKes anoBikevons yia eyaro S1aotnjia, nou npoypappatietar
va £ival ToVAXIoToV €61 Prives. ‘EXOUV BEOjILUTE] IaQOPETIKES
anoBrikes opioviioy TNOU jiE K0IVA XOPaXTNPIoTIKG ous onofes Ba
anoBKEUTOUY (0ES NOAGTNTES ortapiol. Ts anoBkes autés Ba
£QapooBobv £ite OUPBATIKES 11EAOEON ((OIVN KIA) £i1e n yn
BTGV, JIE KON ThY EMOAIAYON N5 ANOTEALOPAUKOTNTAS TS
s BIAToGY Kal OF IpayHATIXEs GUVORKES anodriKeuons e
«QuOIKI» MpooPolri ano éviopa. Ta éws 1pa bebojieva and
EAEYXOJIEVES £QApHOYES 010 NEBi0 (IKPOUS ANoBNKEUTIKaUS
XGpous), Beixvouv 61t n yn Siatopey pnopei va eAéyEEs éva pieydlo
APIOPG E15GY EVIOHGY 010 ANOANKEUIEVA BNPNTPIAKA, X6 Kal

Ji£10 and oUviojia blaotijata ¢KOcons.

To ¢pyo DiatomiteThem vlonoiitar and v opdba 1ou OEETH ota
nhaioia tns Spdons £Bvikiis epPeAeras EpEuVG-Anpioupye
Kaivotopd xar ouyxpnpatobote ita and my EAAaba kai ny
Eupanaixn “Eveoon

Eupwnaik ‘Evwon  ENAVEK 20162020 = EINA
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