f:lu TGS
Aypotwy
ﬂsccn;lius

[Tapadotéo Epyov

Hopadotéo 12.4. «cAnpocicvon TV amoTeAECUATOV GE £YKpLTa O1EBVI] EMOTNUOVIKA

TEPLOOTKA KOl GLVEIPLO

:&' y DiatomiteThem D i ato m i tET h em

*2

Tithog Epyov:

IIpocTtocio TOV 0T0ONKEVUEVOV ONUNTPLEKOV HE TN

APNON YNS OLUTOROV

«To épyo ovto viomoiciton oto wlaioio s Apdons EPEYNQ-AHMIOYPI'Q-KAINOTOMS  xou
ovyypnuotoootiOnke omo to Evpwraixo Toueio Hepipepeioxnc Avarrvéne (ETIIA) s Evpwraixns Evawong kot
eBvikovs mopovg uéow tov E.IL Aviaywvieuxomyro, Emyeipnuotikotnta & Kavorouio (EITAVEK) (kwdixog
épyov: T2EAK-03532)»

enavek 202020 = EXTIA
EMIXEIPHZIAKO NPOrPAMMA e 2014_2020
enixeipumaTikoTHTA =1 £U14=£UL
KAINOTOMIA avamuén - epyaia - alnleyyin

EYPONAIKH ENOEH

EYPOMNATKO TAMEID
NEFIPEPEIAKHE ANANTYZHE

Me ) ouyxpnuatodotnon tng EAhadac ko tng Evpwrnaikng Evwaong




AR

I12.4. «Anpocicvon Tov amotelecldTov o€ £yKpiro S1ebvn emotovikd
\:... DiatomiteThem s N H YKp n my
<

TEPLOOKE Kot GUVESPLO

INEPIEXOMENA
1. 'Eykprra diebvn meplodikd 3
2. Zuvédpla 10
3. Kowomoinon oto Yrnoupyeio MNewpyiag kot Aypotikig Avamtuéng 15




AR

I12.4. «Anpocievon Twv anoterecpdtov oe Eykpira S1efviy emoTNHOVIKA
\.\." DiatomiteThem s N H YKp m My
<

TEPLOOKE Kot GUVESPLO

1. ‘Eykpita debvn meplodika

Ta amoteAéopata ToU MEPAUATIONOU amo tnv EE 2 €xouv dnuooleuBel oto meplodikd
Journal of Stored Products Research pe Impact Factor: 2.831, oto meplodikd Agronomy Ue

Impact Factor: 3.417, 6nwc avadEPETL TOPAKATW:

1.1. Gourgouta, M.; Rumbos, C.l.; Athanassiou, C.G. (2022). Impact of diatomaceous
earth on adults and larvae of the yellow mealworm, Tenebrio molitor L. Journal of
Stored Products Research 98, 101987. https://doi.org/10.1016/j.jspr.2022.101987
(Impact Factor: 2.831)
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Impact of diatomaceous earth on adults and larvae of the yellow
mealworm, Tenebrio molitor L

Marina Gourgouta, Christos I. Rumbos, Christos G. Athanassiou

Laborarory of Entomology and Agriculmiral Zoology, Dey of Agriculture, Crop Production and Rural Universiry of Thessaly, Volos, 38446, Greece

ARTICLE INFO ABSTRACT

Keywords: Although the efficacy of diatomaceous earths (DEs) against most major stored product insects has been exten-
Tﬂ_’ﬂm molitor sively evaluated, studies on the effect of DEs on the yellow mealworm, Tenebrio molitor, are rather limited. Apart
:’;ﬁ':“““‘ earth from being a secondary col of stored dities, T. molitor is currently one of the most promising species
}_;ml:mm:c reared to obtain protein sources. In order to update the available information on the tolerance of T. molitor to

DEs, we carrled out a serles of laboratory bioassays with both adults and larvae of T. molitor at a range of DE
doses (20, 50, 100, 250 and 1000 ppm). Briefly, 10 g of treated bran were placed in plastic cylindrical vials
together with 10 T. molitor adults, 10 large or 10 small larvae. Untreated bran served as control. Mortality was
recorded after 7, 14 and 21 d of exposure. After this interval, vials with larvae were examined for adult emer-
gence once a week, Based on our results, adult survival was not significantly affected by DE application. Simi-
larly, mortality of small and large larvae was low, regardless of the exposure interval and the DE dose. Finally,
adult emergence was in most cases not significantly affected by the DE treatment in both bioassays with small
and large larvae, In general, the results of the present study clearly illustrate that the DE doses used here do not
drastically affect adults and larvae of T. molitor. Considering the increased interest for the production of T. moliror
at a global scale, and given that this species is typically reared on commodities that are suitable for the devel-
opment of other major stored product insects, the addition of small doses of DEs in rearing material may be used
as a means to mii; the “cross-i ion” in T. molitor-producing lines by other storage insect species,

Life stages

1. Introduction DE-treated substrate have been reported among different life stages
within the same species; for instance, larvae of T. confusum are much
more susceptible than adults of this species (Vayias and Athanassiou,
2004). As the main mode of action of DEs is desiceation, these differ-
ences are mainly attributed to the different degree of thickness of the
cuticle among life stages, i.e. larvae are more soft-bodied than adults and

Both laboratory and field studies have established a solid back-
ground on the efficacy of diatomaceous earths (DEs) for the control of
stored product insect species (Korunic, 1998; Subramanyam and Roesli,
2000; Stathers et al., 2002a, 2002b; Wakil and Schmitt, 2015). DEs are

based on the fossilized remains of phytoplanktons (diatoms) and are
considered “green” insecticides that can be used in stored product pro-
tection, either as admixture with the grains or as surface treatments
(Athanassiou and Arthur, 2018).

As in the case of other insecticides that are currently in use at the
post-harvest stages of agricultural commodities, some insect species of
stored products are more susceptible than others; for instance, the rusty
grain beetle, Cryprolestes ferrugineus (Stephens) (Coleoptera: Laemo-
phloeidae), is far more susceptible to DEs than the confused flour beetle,
Tribolium confusum Jacquelin Du Val (Coleoptera: Tenebrionidae)
(Koruni¢, 1998; Fields and Koruni¢, 2000; Vayias and Athanassiou,
2004). Similar differences in susceptibility level after exposure to

* Corresponding author.
E-mail address: athar

@uth.gr (C.G. Athanassiou).

hutps://dol.org/10.1016/].jspr.2022,101987

hence, water loss may occur more rapidly (Subramanyam and Roesli,
2000). For instance, C. ferrugineus is considered more susceptible to DEs
as it is “flat-bodied™ and has a flat “skin” surface (Korunic, 1998), which
makes it more vulnerable to water loss, as compared with insects with a
hairy exoskeleton (Losic and Korunic, 2018).

The yellow mealworm, Tenebrio molitor L. (Coleoptera: Tene-
brionidae), is a secondary colonizer of stored products, and has a wide
range of food preferences, but it is particularly common on grains and
related amylaceous commodities (Hagstrum and Subramanyam, 2009),
Nevertheless, the research interests on this species have shifted during
the last decade, as T. molitor is now one of the most promising species
reared to obtain protein sources (Costa et al., 2020; Hong et al., 2020).
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survival was high, we estimate that there might be some effect, due to
the prolonged time of exposure, This effect was eventually revealed in
the case of adult emergence.

Adults of T. molitor were not affected by DE, even after 21 d of
exposure. In one of the few published studies with T. molitor and DE,
T. molitor adult mortality was high, which contradicts the findings of the
present work (Mewis and Ulrichs, 2001). However, these variations may
be attributed to the fact that the experimental protocols between the two
studies are not directly comparable, as the DE and the T. molitor strain
used was different. In fact, recent studies clearly illustrated that strain is
an important parameter in the case of T. molitor longevity and perfor-
mance, which should be taken into account in mass rearing protocols of
this species, e.g. when it is reared for the production of food and feed
(Rumbos et al. 2021; Adamaki-Sotiraki et al. 2021). In addition it was
reported that different types of DE formulations have caused 100%
mortality after 7-14 days, at lower concentration than 1000 ppm, whlch

TEPLOOKE Kot GUVESPLO

Journal of Stored Products Research 98 (2022) 101987

removal of the exposed individuals from the toxic agent. Delayed effects
have been thoroughly evaluated and quantified in a wide variety of
insecticides that are used in stored product protection, ranging from
fumigants to contact insecticides (Doganay et al., 2018; Lampiri et al.,
20215 Boina et al,, 2012). The present work shows that for both larval
categories tested, the “delayed effects” in terms of adult emergence did
not vary much among treated and untreated larvae, despite the fact that
there were some differences in some of the DE doses tested. This means
that larvae were able to successfully complete their life cycle, without
affecting the percentage of adult emergence. This is also evident in the
case of small larvae, as, although adult emergence was lower compared
to large larvae, data were comparable to those of the control vials, which
shows that reduced emergence may be due to other factors than the
direct effect of DEs. Nevertheless, in contrast with the final percentage of
adult emergence, in some of the treatments, we observed an emergence
delay, which could be attributed to stress.

is the highest dose examined in the present work, to E. kuel

P. interpunctella, S. oryzae, T. confusum, the red flour beetle, Tribolium
[= (Herbst) (Cols a: Tenebrionidae), the lesser grain borer,
Rhyzopertha dominica (F.) (Coleoptera: Bostrychidae), and the

In y, our work indicated that DE has little effect on adults and
larvae of T. molitor, and as such, the utilization of DE merits additional
investigation towards its use for the scenarios mentioned above, as an
ecologically-compatible method in stored product protection. As insect

saw-toothed grain beetle, Oryzaephilus suri (L.) (Coleop
Silvanidae) Mewis and Ulrichs, 2001; Vayias and Athanassion, 2004;
Athanassiou et al., 2005, 2006b; Vayias et al., 2009; Baliota and Atha-
nassiotl, 2020]. In this context, even if the adults of T. molitor are slightly
or moderately affected, the addition of DE to the diet will eventually
eliminate the infestation of other stored product species that might
occur in the same product.

The current application scenario can be evaluated more thoroughly,
on the basis of the introduction of DE on diets that are used for the
rearing of insects for food and feed, to alleviate cross-infestations by
other species that may co-exist in the commodity. As it has been pre-
viously reported, several major stored product insect species can easily
infest T. molitor meals, developing high pop densities (Rumbos
et al., 2020), At the same time, these species are vulnerable to DEs.
Indicatively, T. confusum could develop easily on T. molitor meal
(Rumbos et al,, 2020), but can be controlled with doses that were much
lower than those that were used in the present study (Vayias and
Athanassiou, 2004; Athanassiou et al., 2005).

We are 1 of the mech that led to reduced susceptibility
of the large larvae of T. molitor after exposure to the DE-treated sub-
strate. Some indications are provided in earlier studies (Dodds and Ewer,
1952) that observed that T. molitor can easily absorb moisture and
recover from desiccation stress. Later, it was found that the tolerance of
T. molitor to water stress was regulated by a protein, which is subject to
both hormonal and environmental cues (Kroeker and Walker, 1991).
Thus, the tolerance of large T. molitor larvae could be related to physi-
ological mechanisms, rather than cuticular morphology, such as cutic-
ular thickness (Mewis and Ulrichs, 2001). A similar paradigm has been
reported in the case of stored product psocids after exposure to different
DE formulations (Athanassiou et al., 2009). Although Liposcelis spp.
(Psocop Liposcelididae) are considered soft-bodied, and thus, are

d to be more ptible to DEs, it was found that they could not
be controlled with DEs, even at elevated doses that could completely
control stored product beetles and moths (Athanassiou et al., 2009). This
phenomenon was found to be regulated by a mechanism associated with
the mouthparts of these species that enable psocids to moderate water
loss by absorbing moisture from the air, making these insects very
tolerant to water loss (Rudolph, 1982a, 1982b). Although the provision
of moisture for rearing T. molitor must be carefully regulated (Deruytter
et al, 2020), recent works have demonstrated that T. molitor can be
reared and successfully complete its life cycle without the provision of
additional water in the diet (Adamaki-Sotiraki et al., 2021).

One of the most interesting findings of this work is the delayed effects
of DE to T. molitor larvae in terms of adult emergence. In stored product
insects treated with insecticides, delayed effects are usually defined as
the recovery or progeny production capacity that occurs after the

infestations in commercial T. molitor rearing units are becoming more
common, DE can be further tested on mixed rearings on the same
commaodity (e.g. T. molitor and T. confusum in the same vial or tray) in
order to demonstrate the feasibility of such an application.
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Differential Effects of Abiotic Factors on the Insecticidal
Efficacy of Diatomaceous Earth against Three Major Stored
Product Beetle Species

Georgia V. Baliota, Evagelia Lampiri '’ and Christos G. Athanassiou *

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production and Rural
Environment, University of Thessaly, Phytokou Street, 38446 Nea lonia, Greece; mpaliota@agr.uth.gr (G.V.B.);
elampiri@agr.uth.gr (E.L.)
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Abstract: This study evaluated the influence of temperature and relative humidity (RH) on the insec-
ticidal effect of diatomaceous earth (DE) at two concentrations, 500 and 1000 ppm, on wheat, for the
control of Cryptolestes ferrugineus (Stephens) (Coleoptera: Cucujidae), Oryzaephilus surinamensis (L.)
(Coleoptera: Silvanidae), and Tribolium confusum Jacquelin du Val (Coleoptera: Tenebrionidae). These
bioassays were carried out in all combinations of four temperature levels (15, 20, 25, and 30 °C), and
two relative humidity levels (55 and 75%). Cryptolestes ferrugineus and O. surinamensis were found
to be much more susceptible to the DE-treated wheat than T. confusum, but the increase of the DE
dose increased the mortality level for all three species. Although the increase of temperature and
the decrease of RH increased insect mortality in some of the combinations tested, the reverse was
observed in some treatments, suggesting that there are considerable differential effects of these factors

in DE efficacy. The increase of insect exposure from 1 to 21 days notably increased insect mortality,

check for
updates suggesting that exposure is a critical factor that may alleviate possible differential effects of certain
Citation: Baliota, G.V.; Lampiri, E.; abiotic conditions. The results of the present work provide data that illustrate the viability of the

Athanassiou, C.G. Differential Effects  utilization of DE in stored product protection, as alternatives to chemical control methods.

of Abiotic Factors on the Insecticidal

Efficacy of Diatomaceous Earth Keywords: stored product insects; temperature; relative humidity; inert dusts; natural insecticides;
against Three Major Stored Product wheat

Beetle Species. Agronony 2022, 12,

156. https:/ /doiorg/10.3390/

agronomy 12010156

Academic Editor: Stefano Bedini L Introduction

Diatomaceous earths (DEs) are promising alternatives over the use of traditional
insecticides that are currently in use in stored product protection. In this context, over the
last three decades there has been a renewed interest on research towards the use of DEs
as insecticides, which has yielded in numerous commercially available formulations [1-4].
Publisher’s Note: MDPIstays neutral  This research has shown that the application of DE can be effective on a wide range of
with regard tojurisdictional claimsin - conditions, either as a grain protectant, i.e., through admixture with the grains, or as a
published maps and institutional affil- - gyrface treatment, i.e., through applications in different types of surfaces in food storage and
iations. processing facilities. Between these two ways of application, the use of DEs through direct

application with the grains has been by far the most thoroughly studied scenario [4-6].
Grain storage in bulks in different types of facilities is usually carried out for long
- intervals, and thus, the efficacy of the grain protectants that have been applied on the
commodity is subjected to the seasonal changes of the abiotic conditions within the grain
mass, such as temperature and relative humidity (RH). Athanassiou and Buchelos [7]
demonstrated that there are considerable fluctuations of the grain temperature and moisture
conditions of the Creative Commons _CONENt of wheat through an eight-month storage period in vertical silos, from a period that
Atiribution (CC BY) license (htps://  Started from summer (June) and lasted until winter (January). Interestingly, the authors

Received: 29 November 2021
Accepted: 27 December 2021
Published: 9 January 2022

Copyright: ©@ 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and

creativecommons.org/licenses /by / reported that although there was an apparent effect of the fluctuation of grain temperature
10/). and moisture content in the population densities of different stored product beetle species,
Agrononty 2022, 12, 156. https://doi.org/10.3390/ agronomy 12010156 https:/ /www.mdpi.com /journal /agronomy
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In summary, the data reported here show that the DE tested can be effective at
1000 ppm, but this efficacy is notably moderated by temperature and RH, in a dissimilar
way that depends on the treatment scenario. Although temperature and RH played a key
role here, it seems that the exposure is an additional critical parameter, as longer exposures
seem to “normalize” the influence of abiotic conditions. Our study contributes further in
strengthening the use of DEs at the post-harvest stages of durable agricultural commodities,
as an important component of non-chemical strategies in stored product protection.
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sis, G.V.B. and E.L.; writing—original draft, G.V.B,, EL. and C.G.A.; writing—review and editing,
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version of the manuscript.
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1.3. Rigopoulou, M.; Baliota, G.V.; Athanassiou, C.G. Persistence and efficacy of

diatomaceous earth against stored product insects in semi-field trials.

To apBpo €xeL yivel ekto amo to meplodikd CropProtection kal Bpioketal 6To oTASLO TNG

afloAdynong.
(under review)

Abstract

The utilization of inert dusts, such as diatomaceous earths (DEs), has been successfully
evaluated against a wide range of major stored-product pest species, as an environmentally
friendly alternative to conventional insecticides, emphasizing further their prominent
position in Integrated Pest Management (IPM) protocols. However, the majority of the
published research about the DEs’ insecticidal efficacy has been conducted under laboratory
conditions in small-scale samples (usually in small vials containing few grams of grains) and
against specific insect species, while field and semi-field applications for the same purpose
are scarce. Thus, the objective of this work was to evaluate the insecticidal activity of a
commercial DE formulation against stored product species that were either artificially or
naturally infected hard wheat, under “real-world” storage conditions. For this purpose, DE
doses of 0 (control), 500 and 1000 ppm were applied in a series of lots of 20 kg of hard wheat
stored in polypropylene woven bags and kept from August to December in a storage facility
in Central Greece. According to our results, even the lower DE dose significantly suppressed
the insect populations of Sitophilus oryzae (L.) (Coleoptera: Curculionidae), Rhyzopertha
dominica (F.) (Coleoptera: Bostrychidae) and Trogoderma granarium Everts (Coleoptera:
Dermestidae) that were artificially added in the wheat bags but also of five other insect pest
species that were found in the commodity, based on weekly monitoring via probe traps or
grain samples. Rhyzopertha dominica, T. granarium and S. zeamais were the most numerous
species found, while T. granarium was the most frequently sampled species. In general, the
probe traps were more sensitive to captures, as compared to the grain samples. The
evaluation of the grain quality (bulk density, insect damaged kernels) throughout the trials
indicated higher insect infestations in the untreated wheat as compared with the treated
one. At the same time, grain bulk density was lower in the treated that in the untreated
wheat. We conclude that DE applications can effectively suppress the populations of a wide
range of stored insect species, offering a prolonged protection under a wide range of
environmental conditions.

Keywords: Inert dusts; diatomaceous earth; stored product pests; grain quality; bulk
density
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2. Zuvédpla
H £peuva dnpoaoteltnke wg mepiAnn ota mpaktikad cuvedpiou (abstract peer reviewed) kot

avaptnOnke wg elkovoypadnuevn epyacia (poster).

2.1. PnyonouUAou, M.; MnaAwrta, I.B.; ABavaciou, X.I. Epappoyn ¢ Alatopwv os
Npaypatikég ZuvOnkeg AltoOnkeuong yia tnv Avtlpetwrnion Eviopwv Anodnkwv.
Poster 190 MaveAArjvio EvtopoAoyiko Zuvédplo, 23 - 27 Mdiou, 2022, Aypivio,
EAAGSa.

NepiAnyn: H yn dtatopwy eivatl mbavwe Eva amo ta aopaAECTEPA KOL TILO ATIOTEAECUATIKA
duUOoLKA EVTOpOKTOVA. NMapOAOo TTOU 0 UNXAVIOUOC SpAonG TWV GUCIKWVY OLUTWV OPUKTWV £ival
HUNXAVLKOG KOl 1N €EELOKEVUEVOG, N EVIOUOKTOVOG LOLOTNTA TWV YaLWV SLOTOUWY TIOLKIAEL
ovaloya UE To £(60C¢ TOU EVTOMOU — GTOXOU KoLl Tou otadiou avamtuéng tou, amnod To nmpoiov
oto onoio Ba edappootel, kKABWC KoL anod ta enineda OepuokpaAciag Kal ATLOOPALPLKAG
vypaciag. Itnv mopovaoa epyacia npaypatonotionkayv BLodokLUEG oTo Ttedio, TTPOKELUEVOU
va aflohoynBel n evtopoktovog Spaon Stadopwv S60ewv TNG ynG dlatopwy, gvavtiov
akpaiwv kat tpovuudwy twv Sitophilus oryzae (L.) (Coleoptera: Curculionidae), Rhyzopertha
dominica (F.) (Coleoptera: Bostrychidae) kat Trogoderma granarium Everts (Coleoptera:
Dermestidae). To meipapa €Aafe Xwpa OTLG EYKOTOOTACEL TOU AypPOKTAUATOG TOU
MNavemniotnuiov OscoaAiog o MPAYUATIKEG CUVONKEC AoBrKeLONG. ZAKLA LLE OKANPO OLTAPL
emunaotnkav pe 0 (uaptupag), 500 kat 1000 ppm (Mg evtopoktovou/ KNG OTiOpwV) yng
SlaTOMWY, Ta omolo OTn CUVEXEL MOAUVONKOV HE ATOMA TWV WC Avw eWwv. ATo TIg
TIOOOTNTEG AUTEC, AdpBave xwpa delypatoAndia, téoo an’ eubeiag amod to npoidv, 6co Kat
amno nayideg mou eiyav tonobetnBel oto cwWPO ToU oLtaplov. H dtadikacia auth dupkece
TEooepELC UNVEC (AUyouoTtog — Aek€pBpLog). Ta culexBEvta Evtopa amo Tig mayideg Kal Ta
Selypata onopou avayvwpilovrav oto Epyaotrplo kat Katapetpouvtay ava eidoc. Me Baon
To anoteAéopata Twv delypatoAnylwy, otadlakn Peiwon tou MAnBuoUoU TwV EVIOUWV
napatnpnbnke pe tnv avénon tng 66on¢ NG yng SLATOUWY 0T COKLA OE OXEON UE TOV
uaptupa (0 ppm). MapdAAnAa, n dewypatoAnyia pe xprion mayidag probe davnke
anoteAeopatikotepn HEBodog oe oxeon pe TNV cUAAoOyN SElYHATWY OTOpwY. Méow Twv
QIMOTEAEOUATWY TwV Blodokipwy, mpoodloplotnkayv Ta «Kpiowwoa» dtaotrpata €kBeong Kat

600n¢ TNG yNng Slatopwy KaBwg Kal Twv aBLOTIKWY TTApayOVTWY TIOU oaLTouVTaL yLa TV
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Bavatwon twv evtopwv. H epyacia uAomowBnke oto mAaiolo tng Apdong EPEYNQ -
AHMIOYPTQ - KAINOTOMQ kat cuyxpnuotodotndnke amo tnv Eupwnaiki Evwon kat
EBvikoU¢ Nopoug péow tou E.M. Avtaywviotikotnta, Emixepnuatikotnta & Kawotopia

(EMAVEK) (kwb1kd¢ €pyou: T2EAK-03532).

Né€elg kAewdla: Evropa amoBnkwv, GUOLKA EVTOUOKTOVA, OamoBOnkKeUpéEva SnUNTPLOKA,

a8paveig OKOVEC, YN SLOTOUWV.
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ENTOMOAOTIKH ETAIPELA EAMAADE
19° Navehdspvio Eviopohoyind DuviSpio

EIKONOrPA®HMENEEL EPrAZIEL

P-B1 I Mmohwra, X. Podpmroeg, A Avooramabneg, X.I. ABavagiou
Afiohoynan Tng emiSpagnc SiGpoploy TINYLY TRWTEVRC Kol
uypaciag otny avarmTugn Twy mpovuppuwy Tou Alphitobius
diaperinus (Panzer) (Coleoptera: Tenebrionidae)

P-B2 M. MNkoupykodTa, X.1. Podypmog, B. Mixaih, X.I'. ABavagiou
Avammuen Twv Zophobas moro ko Alphifobius  disperinus
{Coleoptera: Tenebrionidae ) o Bidipopa yewpyikd Trapampoidwa

P83 K. . Kwroouw, X. |. Podpmog, M. Mmohwra, M. Meoupykoura, X.
I'. ABavaogiou
Afiohdynon g emidpacng Sidpopwy BloTikuwy K1 afioTikwy
TApayovTWV oTny avanTugn Twy Tpovuppuwy Tou Alphitobius
digperinus (Panzer) (Coleoptera: Tenebrionidae)

PB4 [LB. Mmohwra, E. Aapmipn, EN. Mmarfoyidvvn, AL
Kupyidkoc, I'. Bhdvtog, X.I'. ABavaoiou
Afohdynon  Twv  Epioguy onueElay KATE TRV POKpOoYpavIa
OTOBAKELCT) OypOTIKWY TIROIGVTIY OTny TEMOYT TNg Becoakio pe
Eppacn oToug eviopokoyikols exBpals

P-85 M. Pnyomodhou, . Mmohiwra, X.I. ABavooiou
Egappoyri yng Suardpwy of mpaypankis ouvBikeg amolrikeuong
VI T CVTIRETLNTION EVTOUWY amroBinkwy

P-BE& N. Aypoguarn, E. Aopmipn, E. Kohoudng, X.I. ABavagiou
Karoypagpr Ko amewdvion g yuwpoddraing evidpuy amodnkuy
OF YWpoug EMELEpyaciag JusoTpoquly

P-BT N. Aypapwrn, E. Aapmipn, M. Hyoupeving, B. KapoBdavog,
X.I. ABavagiou
Afjohdynon evmobnoiog viou mpokdvTog puiol EUTTAOUTIOPEVD PE
Gudopo f Paothkd oge EvTopa amoBnkuy

P-B8 E. Aoypmipn, M. Aypagwworn, | Bayyihag, X.I. ABavaciou
Afjohdynorn Tng evTopoktdvow Spdon evig BoTavikol TKELATUOTOC
EVIOXULEVOU HE OTTOTMOUAYITT yia Tov £AEYXO TEOTApWwY ENDuWw
OROBOpIIY aTToBNEEVHEVY TTOIGVTI

P-89 D. Kitoiou, . Mavrioorag, MN.A. Huadmouwhog, K. Nouhdg
Mpovopge; Twy  koAeoTmEpwy  Trbofium  confusum  du  Val
(Coleoptera:  Tenebrionidae) w¢ Suvnmkdg  exBpdc g
amoBnKEUREVTS Bropnyavikni kdvwabng

P-90 E. Aoummipn, D. Losic, X.I. ABavooiou
Afiohdynon Tou ypopeEviou Y TV OVTIHETWITION TWV EVTOUWY
amoBnELwy

P-91 LX. Mwugibng, M.K. ILoxkd, R. Karaguran, D. Losic, X.I'.
ABovaoiou
H ypfion Tou ypapeviou vid TRV QvTILETWITION EVTORWY amolnkuy
OTo GITAM

21:00 AEINNO - AESIOFH IYNEAPON

Ayplwo, N.E. Amwhookopvaviog, 23-2T Mdiou 2022 ZehlBa 15

Ewkova 2: Aloomnaocpa and Tnv avaptnon tng elkovoypadnuévng EpYaciog oTo Tpoypappol
nepAnPewv tou 190u MNaveAArviou EvtopoAoyikoU Zuveédplou (P-83)
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EDAPMOrH NHZ AIATOMQN ZE NPArMATIKEZ
= A |:  ZYNOHKEZ ANOOHKEYZHZ MA THN ANTIMETQNIZH
/ ENTOMQN ANOOHKEYMENQN FEQPTIKQN NMPOTONTQON  napewposter patioo

MAPIANNA PHIOMOYAOY?, FTEQPTIA MNAAIQTAL*, XPHZTOZ I'. AOANAZIOY?!

1Epyactripto Evtouoloyiac kat lewpyikric Zwoloyiac, Turua Mewnoviac Qutikric Mapaywyric kat Aypotikol
MepiBdAdovroc, ZxoAr Mewnovikwy Ematnuwy, Navemiotiuo Oecoaliag, 38446 BéAog
*email: mpaliota@agr.uth.gr

ZKONOZ THE EPrAZIAZ .

H yn Suormdpuwv eivor ruBonveig éva aomo o acpaASOTEPQ KoL TTLO CIOTEASOLOrIKEY UK EVIOHOKTOVEL. [MatpOAO TTOU O LNYOVIGHOS
5pAonG Eivat YoVIKOG Kau N EEEBIKEVHEVO, 1 EVIOOKTOVOS Wit ro TG yng Somdpiwy efppodman artd Botkodc kot afotkol
Tapdyovees. 2Ty napoUoa epyacta mpayuarorow|Bnkav BioborpEs oe mpaypotues cuvBrikeg crtoSrikeuoG, TPOKEWEVOL var
aflohoynBel n evropoktdvog dpdan e yng Sloropwy, evavtiov twv Sitophilus oryzae (L) (Coleoptera: Curculionidae), Rhyzopertha
dominica (F) (Coleoptera: Bostrychidae) kow Trogoderma granarium Everts (Coleoptera: Dermestidae).

ANOTEAEIMATA .
i. Zouad pe 20 kihd
oxAnpoL oraplol we 1600 W T. granarium Z0yxpuon SetyporoAneiv
MEpCOmUES OVGBES, 20 | B Sophisspp m“Ee"&"i v pe Bdon tov
ii. Ebappoyr yng Slbpuwv otig 500 | O ot sep AL ol ¢ .5'
S6oe1g Twv 0, 500 ko 1000 ppm, a0 | . w® o\ Ty
. 1l . I EVTOUOU,
=, we 3 emavadvie (oakd) / 66on. o SUAPKELD TOU TIELDAYLOTOG,
iii. 100 . s onyzae Nayléa Probe Aeiypa andpou
100 akpucic R. dominica, £ _ 10
100 npovopdeg T granarium J 12 WO ppm Méoog  Opog  apaiwv
o€ ke ook . @500 ppm awopwv T. granarium oo
PR 100 1000 ppm TG TOYIBES OO COKLL IE TG
Tiayibag probfe Ko 100 e ﬁechmq . Setypomohnbiag.
aropou / ookl / 7 nuépeg,
. . 25
v. Ta qUMEXBEVTI EVTopaL PETa- : l i i L
bépovray, avayvwpilovrow avd %i 0 Ml B B B M0 M Ml e o
£150C KaL KOOy LETPOUVTa. qu* oﬁ»“‘ i"ﬁ\ qf‘ e »N‘f .,»"é’ m“”‘f & 0;3" o @f o e*§,¢£@*& e
==Ogppokpadalo  ==Iyetid Yypaola
E 100 125 - . . )
£ Y Oppm Mégog  6pog  apoiuw
g s 7 ;”: 10 | 500 ppem ctrcpm\.l R damm ord TG
g 0 F 1000 ppm I'I:IIVLﬁeq Ot ookt PE TG
ERE 2 75 86oelC [A, OTIE NUEPOUNVIEG
g n = Setyporcohning.

5 E
0 a
R S Y e - . S - A
LN R~ L -
R 9 T e T o o i i
. . . . ' Y i |

Téion Beppoxpasiag (°C) ko oxeTuaig uypaciog
(%) otov armoBnkeutkd Ywpo, ku® OAn v NQ,"“‘“‘“*‘"“ &“,9 9“‘0““0"&‘@@""‘\"“}#""&
SIGPKELD TOU TIELDAUOTOG,

IYZHTHEH .
v'H Sewypomohnio pe oubloyr) Setypdmuv ordpou dbdvn ke avaBidriom), |ie ETEPOYPOVICHEVO Ko ukpd
oPBUG EVIOLWV OE OXEaT LE TIG avTIoTOKEG CUMNMELS oTIg TtayibEg Probe. ;
v H yn Suamdpuav £5€ 5 Kahr) EVIOLOKTAVO Koul UTIOAEYCITIKT) Spdiom, |Le KavVOTIOUTKT ipoaTasior evavTiwv
TwV EVIOUOAOYIKGV EXBPWV Y1 Ttepiodo 4 urviov pie ot pdvo edappoyr o oidnpd ortdpL '
O Khupscreooyuats suvirikes ermpediZouy Ty rnBuopa averTuén Twv evidwv arodnkwy, Le
Sloyeludovteg popdég oe Beppokpaciar ukpdTepn wv 15°C otov armoBnKeuTIka Xwpo.

Lol

iatoite Them H épeuva npaypatoncuiBnke o nhalow tou £pyou DiatomiteThem ata mhalow tne Spdang eBvikig epféheiag -
Epeuvis-Anoupya-Kawvotop (T2EAK-03532) ko ouyxpnuarodoteito and tv EAAGSa ko tv Eupwraixd Evwen. 552
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s 10rH AIATOMQN ZE MPAFMATIKEZ
C:\IGHKEE AHDBHKEY[HZ A THN ANTIMETQMIZH
MON AMOOHKEYMENQN FEQPTIKQN MPOTONTON

e

WBUTITECE TG v Suardau

Ewkova 3: H elkovoypadnuévn epyacio omwe avaptndnke oto 190 MaveAAnvio
Evtopoloyko Zuvédplo
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3. Kowomnoinon oto Ynoupysio Aypotikig Avantuéng kot Tpodipwv

To 6edopéva TOU MELPAUATIONOU KOLVOTIOLNONKAV EKTOG TOU GUVETALPLOMOU KOlL OTO
Yrioupyeio Aypotikng Avamtuéng kat Tpodipwy, urmtogty tou Ap. Bayla BaoiAn, mou
SlevBuvel kal to avtiotolyo TuRua yla ta Broktéva kabwg Kat Tou K. ABavaactiou Zouvou,
npoiotapévou tou Tunuatog Gutonpootaociag. Mapakdtw mapatiOeTaL KAL T OXETKA

email:

1.

From: Christos Athanassiou [mailto:athanassiou@uth.gr]
Sent: Wednesday, February 8, 2023 3:13 PM
To: 'Vasilis Vagias' <bvagias@minagric.gr>

Subject: DiatomiteThem
Ayannté Ap. Bayta,

Y€ CUVEXELD TNG TNAEDWVIKAG O ETILKOLVWVIAC, 00G OTEAVW TO Tapov email ylo va oag
EVNUEPWOW TIEPALTEPW VLA TA EUPHUOTO TOU EPEUVNTIKOU

npoypdppartog DiatomiteThem to omolo uAomoleital amnod tn OEXMH oto mAaiclo tou
Epeuvw- Anuoupyw- Katvotopw (T2EAK-03532), kat xpnpotodoteital and tnv Evpwmnaikn

‘Evwon- Evpwraiko Tapeio MNepidpepetakng Avamtuéng- ENMANEK 2014-2020- EXNA 2014-

2029.
37O MAXLOLO AUTO 0O OTEAVW:

a. To link yla tTnv 1otooeAida to €pyou, amnod omou Ba UnopEoeTe va AVIANOETE
TieplocotepeC mAnpodopieg https://diatomitethem.thesgi.eu/

B. IXETIKA OTOLYELQ TOU £PYOU KOL AMOTEAEGUATA YLO T XPoN TNG yng Slatouwy og
amoBnKeuTIKOUG XWPOUGE, yla TNV omola Sgv umtapyouv oAAG Sedopéva Ewe onpepa (Wg
OUVNUUEVO).

Y. ZXETIKN dnUocieuon, oo Ta AMOTEAECOTA TOU €PYOU, OXETLKA LLE TNV eMidpacn
S10pOpWV MOPAYOVIWY OTNV ATIOTEAECUATIKOTNTA TNE VNG SLOTOHWY (emiong wg
OUVNUUEVO).

Oa fBela va oo evxaploTow yLo To evdladépov mou £xete Seifel yla TO AVTIKELUEVO,
HEOW KL TNG LBLOTNTACG 00¢ wC AeLtoupyog oto YMAAT, kat mapapévw otn S1dbeon oag yla
TUXOV MepaLTEPW MANPOdOpIEC.

Me ektipnon,

Xpnotog ABavaoiou

Christos G. Athanassiou, PhD
Professor of Entomology

Laboratory of Entomology and Agricultural Zoology
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Department of Agriculture, Crop Production

and Rural Environment, University of Thessaly
Phytokou str., 38446, N. lonia, Magnesia, Greece
Tel.: +302421093195

e-mail: athanassiou@agr.uth.gr

Editor in Chief: Journal of Stored Products Research,

Agrochemicals, Agronomy

Subject/Associate Editor: Journal of Pest Science, Insects,

Journal of Insect Science, Journal of Natural Pesticides,

Journal of Plant Diseases and Protection, Sustainability

2. Hpuepounvia: Fri, 25 Aug 2023 15:13:42 +0300
Amo: BALIOTA GEORGIA <mpaliota@agr.uth.gr>
Oépa: AnoteAéopata £pyou Diatomite-Them

MNpog: syg030@minagric.gr, azounos@minagric.gr
Kowomnoinon: ATHANASIOU CHRISTOS <athanassiou@uth.gr>

Ayamnnté KUple Zouvo,

[12.4. «Anpocigvon TV amoTEAECLATOV GE £YKPLTa O1eBV] EMGTNLOVIKA

TEPLOOKE Kot GUVESPLO

Y& CUVEXELD TNC TNAEDWVIKAG EMLKOWVWVIAG, 0ag OTEAVW TO TOpOV email yla va oag

EVNUEPWOW TIEPALTEPW VLA TA EUPHOTO TOU EPEUVNTIKOU

npoypdppartog DiatomiteThem to omolo uAomoleitat amnod tn OEXMH oto mAaiclo tou

Epeuvw- Anuloupyw- Kawotopw (T2EAK-03532), kat xpnuatodoteital amnod tnv Eupwmnaikn
‘Evwon- Evpwrnaiko Tapeio MNepidepetakng Avamtuéng- EMANEK 2014-2020- EXNA 2014-

2029.

310 MAQLOL0 AUTO 0aC OTEAVW:

a. To link yla tnv 1otooeAida to €pyou, amnod omou Ba UnMopEceTe va AVTANOETE

TieplocotepeC mAnpodopieg https://diatomitethem.thesgi.eu/

B. IXETIKA OTOLYELO TOU £PYOU KOL AMOTEAEGHATA YLO T XPNON TN yNG SlatOpwy o€

QIoBONKEUTLKOUC XWPOUG, yLa tTnVv onoia gv untdpyouv moAAd SeSopéva €wg onpepa (wg

OUVNUUEVO).

V. ZXETIKEC SNUOGCLEVOELC, A0 TA AMOTEAECHOTO TOU £PYOU, OXETLKA UE TNV EMibpaon

Sladpopwv MapayOVIWY OTNV ATOTEAECUATLKOTNTA TNE YN SLATtOUWV (emiong wg
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OUVNUMEVQ).

Qa nbeha va oag euxaploTRow yLa to evéladEpov mou €xete Selel yla To avtikeipevo,
HEOW KL TNG LOLOTNTAC oag w¢ tpoloTapevog oto Tunpa Qutonpootaciag oto YMNAAT, kal
Tapapévw otn S1aBeor) oag yla mepaltépw TAnpodoplec.

Me extipnon,

Georgia V. Baliota
Research Entomologist, Ph.D. Student
Laboratory of Entomology and Agricultural Zoology,

University of Thessaly, School of Agricultural Sciences Department of Agriculture, Crop

Production and Rural Environment,
Phytokou Str. 38446, Volos, Magnesia, Greece
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