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ABSTRACT

In the present study, the standardized, aqueous extract of earthworm humus, Bioremigq™ by
Green Arsenal, which in Hungary, its country of origin, is licensed for use in organic crops as a
growth enhancer and natural fertilizer. During April and July 2021, the effect of the product on
the insect populations, present in an irrigated, conventional, productive olive grove, in
Vartholomio, Prefecture of Ilia, was recorded. The product is reported to aid soil fertility
restoration, plant growth stimulation, reduction of the negative effects of adverse weather
conditions and increase of tolerance to various plant pathogens and pests. The analysis of its
components shows a high content of macro- and trace elements, natural enzymes and hormones
that contribute to healthy plant growth, while they seem to improve soil structure, improving the
ability of plants to absorb nutrients, resulting in a quality and quantity produce increase. It is
recommended for frequent use at all kinds of crops, mainly olive and various vegetables, and is
applied both by foliar application and root irrigation. For the requirements of the study, we
selected an 11-year-old olive grove, where the variety “Koroneiki” is cultivated, at of 7 x 7m
distance. The experimental plot consisted of three rows of ten trees each: row E (application of
Bioremig™), row M (no intervention) and row C (according to the producer's program). In row
E, five Bioremig™ applications were performed, every 15 days, the first with root irrigation, the
following foliarly, with 3L and 1L / acre respectively, according to the manufacturer's
instructions. To record the insect populations, 10 days after each application, 4 branches (~
20cm) were sampled from each tree, one from each side, a total of 40 branches from each row,
120 from the entire plot. Each branch was placed individually in a plastic bag and stored in the
refrigerator until completion of the study. Significant presence of the harmful insects Prays
oleae, Palpita unionalis, Euphyllura olivina and Liothrips oleae was recorded, while we also
detected a scattered presence of Rhynchites cribripennis, Dasyneura oleae, Drosophila suzuki,
Chrysopa sp. and Mantis religiosa and of the mites Tetranychus urticae and Eriophyes oleae.
The results were studied on Excel for trend visualization and then put into SPSS for statistical
comparison. There was an obvious trend of population decline, probably also due to climatic
factors; nevertheless, a clear statistically significant difference was observed between the
Bioremig™ and conventionally treated rows compared to the control, for all insect species. A
statistically significant difference (paired value t-test) between Bioremiq™ and the control was
clear for L. oleae (p value = 0.033) and P. unionalis (p value = 0.317), at 95% significance level.

KEY WORDS: compost, growth enhancer, Prays oleae, Palpita unionalis, Euphyllura olivina,
Liothrips oleae.
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Introduction

Olive production plays a vital role in
Greece's agricultural heritage, economy,
and culinary traditions, making it a
cornerstone of the country's identity. Olives
have been a significant part of Greek
culture and economy for millennia. The
olive tree is deeply intertwined with Greek
mythology, and olive oil has been used in
Greek cuisine, medicine, and religious
ceremonies since ancient times.

Greece has a diverse climate and terrain,
which is well-suited for olive cultivation.
Olive trees are grown throughout the
country, with major production regions
including Crete, Peloponnese, and the
Aegean islands. Overall, Greece is home to
several olive varieties, each with its own
unique characteristics and flavor profiles.
Some popular Greek olive varieties include
Kalamata, Koroneiki, Amfissa, and
Manzanilla. The Koroneiki olive variety is
particularly  important in  Greece,
accounting for a significant portion of the
country's olive oil production. Known for
its high oil content and robust flavor,
Koroneiki variety gives olives primarily
used for oil production rather than table
consumption. Olive cultivation in Greece
typically follows traditional methods, with
many  small-scale  producers  using
differential farming practices. Olives are
harvested during autumn, and then
processed to extract olive oil or for other
uses. Olive cultivation is a crucial sector of
the Greek economy, providing income and
employment for many rural communities.
Olive oil exports are an essential source of
revenue for Greece, with Greek olive oil
prized for its quality and flavor in
international markets. However, despite its
long history and favorable growing
conditions, Greek olive industry faces
challenges such as climate change, pests
and diseases, and market competition and
efforts are being made to modernize and
innovate within the sector to ensure its
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sustainability and resilience (Therios,
2005).

Amongst the  most  significant
challenges to olive cultivation in Greece are
insect pests that affect both olive fruit
production as well as quality of olive oil.
Some key species that are encountered are
Bactrocera oleae (Rossi), (Diptera:
Tephritidae), Prays  oleae Bern.
(Lepidoptera:  Yponomeutidae), Palpita
unionalis (Hiibner) (Lepidoptera:
Pyralidae), Closterotomus (Calocoris)
trivialis (Costa) (Heteroptera: Miridae),
Parlatoria oleae (Colvee) (Hemiptera:
Diaspididae), Aspidiotus nerii Bouché
(Hemiptera: Diaspididae), Euphyllura spp.
(Hemiptera: Psyllidae), and Rhynchites
cribripennis  Desbrochers  (Coleoptera:
Attelabidae). Controlling these pests in
olive cultivation often involves integrated
pest management (IPM) strategies, which
may include cultural practices, biological
control methods, and judicious use of
pesticides. Monitoring pest populations,
maintaining tree health, and implementing
preventative measures can help minimize
the impact of insect pests on olive
production in Greece (Zartaloudis, 2006).

With environmental degradation and
climate change at the forefront of our global
concerns, the impact of agriculture on the
environment is increasingly under scrutiny
(EEA, 2021; Lynch et al.,2021; FAO,
2020). Within the framework of the EU
Green Deal, there's a concerted effort to
diminish the environmental and climate
effects of the EU food system. One of the
focal points is the escalating use of
chemical insecticides, which can persist in
the soil for decades post-application, posing
serious health hazards (Tsiantas et al.,
2021).

The formulated product Bioremig™
(Green Arsenal, Hungary) is recommended
for application in organic crops as a growth
enhancer and natural fertilizer. It is a watery
extract of earthworm humus for which the
distributor asserts that, as a natural bacterial
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culture, it facilitates soil life recovery and is
recommended for poor soils; it supports
plants’ physiological processes, helps crops
absorb nutrients more easily, decreasing the
use of fertilizers and chemicals while
promoting yield (mass and nutrient
content); it is considered an aid to make
plants more drought resistant, assists crops
against pests and diseases. The analysis of
its ingredients shows a high content of
macro- and trace elements, natural enzymes
and  hormones.  Regular use s
recommended in all types of crops, mainly
olive and various horticultural crops, while
its application is done both by root
irrigation and foliar sprays. In a study
conducted in 2020 by Gyoérgy Dudok
(Lipthay Béla Secondary School of
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Agriculture, Szécsény, Hungary), 100% of
treated corn developed a second ear by late
July vs 40% for the control and by harvest,
grain weight was higher by 22.4% and
crude protein content by 6.9%. Likewise,
the grain weight of treated sunflower was
higher by 40.1%, and oil content of seeds
by 15.3%. Finally, in treated rapeseed, two
months after treatment, pests were hardly
present on the treated group (about 10%
compared to the control) while the control
group was densely populated by
Curculionidae  species  and  other
phytophagous beetles. Dudok concluded
that in general, Bioremiq™ treated plants
looked sappier, luscious and lively, while
differences were observed in the leaf color,
stem thickness and height, crop density and

254500 255000

sy

e

254800 253000

FIG. 1.: Location of the olive grove where the trial took place in Vartholomio, Prefecture of Ilia.
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number of pests present (personal
communication).

In the present study, Bioremiq™, was
tested on olive trees of the Koroneiki
variety, in an 1l-year-old irrigated,
productive olive grove, in Vartholomio, Ilia
Prefecture, where during April-July 2021
the present insect populations were
recorded.

Materials and Methods

The olive grove in which the trial took place
is situated in Vartholomio, Prefecture of
Ilia, and consists of 660 olive trees at
planting distances of 7x7m (Figure 1).

The trial was conducted at three
consecutive rows of ten olive trees each
(Figure 2) as follows:
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(E) row: application of Bioremigq™

(M) row: positive control (no application),
at the west of (E) row and

(C) row: negative control (conventional
insecticides as applied for the rest of the
olive grove by the grower), at the west of
(M) row.

A total of 5 Bioremiq™ applications were
performed on the (E) trees, the first one as
root irrigation with 2 liters of Bioremiq™ in
200 liters of water (20 liters per tree), on
25/04/2021, the remaining four as foliar
spraying with 1% aqueous Bioremiq™
solution (on 09/05/2021, 22/05/2021,
12/06/2021 and 27/06/2021).
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FIG. 2.: Set up of the trial in three rows: (E) Bioremig™ (M) positive control (no application),

(C) negative control (conventional insecticides)
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On the negative control tress (row C),
two  conventional treatments  were
performed, the first on 15/05/2021
(deltamethrin + liquid copper) and the
second on 30/06/2021 (A-cyhalothrin +
copper hydroxide and 20-20-20 foliar
fertilizer).

Sampling was performed a few days
(~10) after each application, depending on
weather conditions as follows: 4 twigs
(~20cm) were sampled from each tree,
oriented to the four points of the horizon
(North-East-South-West, 40 twigs from
each row in total, 120 for each sampling.
Each twig was separately placed in a plastic
bag and kept in the fridge refrigerator until
examination.

The climate data for the area were
recorded via Meteoblue.com (Figure 3).

Results

A significant presence of the harmful
insects Prays oleae, Palpita unionalis,
Euphyllura olivina and Liothrips oleae was
recorded, while the species Closterotomus
(Calocoris) trivialis, Rhynchites
cribripennis, Dasyneura oleae and
Drosophila suzuki were scarcely observed,
as well as the mites Tetranychus urticae and
Eriophyes oleae and the beneficial insects
Chrysopa sp. and Mantis religiosa.
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FIG. 3.: Climate data for the area of Vartholomio, Prefecture of llia, as recorded via

Meteoblue.com
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Conclusions

The recordings were visualized in trends
and then statistically compared in SPSS. An
obvious trend of decreasing populations
was recorded which is probably also due to
climatic factors, although a clear difference
was observed in the Bioremig™ and

conventional treatments series compared to
the control, for all species.

Statistically  significant  difference
(paired value t-test) * between Bioremig™
and control is clearly distinguished for the
Liothrips oleae (p value=0.033) and
marginally for the Palpita unionalis (p
value=0.317), at a significance level of
95%.
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Motk perétn eni g €nidpacng TVTOTOUEVOD
EKYVAIGLATOS YOVIOV YULOCKOAK®OV 6TOVS TANOVGpH0vg
emPrLafAOV EVION®V GE TAPAYMDYIKO ELTLOVA

Bavtopaxng I'edpyroct, Togpdnroc-Béppag Tpravtagoirog-Tedpyrog?,
T&ovtiiog F'edpyrog? ko Eypfivy Kapavootaon ™

1e60vvon Aypotiiic Ocovouiog xoar Krnviapiiis e Heprpepeiaxic Evétyrac Ayaiag
2 Epyaotipio Pvtorpootacios, Tuijue Iewmoviag, Hoavemotiuio Hatpdv, Mecoldyyr 30200

IHEPIAHYH

Xmv  Topovco  HEAETN  SOKIHAOTNKE TO TLTOTOMUEVO, VIOTIKO eKYOAMOUA  YOVUOL
yarookoAikov, Bioremig™ tng Green Arsenal, To onoio oty Ovyyopia, ydpa Tpoéhevot|c Tov,
€xel adelo ePOPLOYNG o€ PLoA0YIKEG KAAMEPYEIEG MG EVIGYVTIKO 0vATTUENG KOl PUGIKO ATOGLLAL.
Tnv mepiodo Ampihiov-Ioviiov 2021, xotaypdenke 1 EMOPUCT TOL GKEVAGLOTOS GTOVG
TNOLGLOVG EVIOUOV GE OPOELOLEVO, TOPUYDYIKO EAOIOVE GUUPATIKAG KOAMEPYELNS, GTO
BapBoropd, N. Hielag. To okedaopa avoeépetatl 6Tt fondd otny amokotdotooT TG E00PIKNG
YOVILOTNTOG, SlEYEIPEL TNV AVATTVEN TOV PLTMOV, PEIDVEL TIG OVCUEVEIG EMRATMOGELS 0md avTiEoeg
Koupkég cuvinkeg Kot av&dvel v avoyn og ddpopa maboyova kot £x8povs. H avaivon tov
GLOTATIKAOV TOL delyvel VYNAN TEPLEKTIKOTNTO O LAKPO- KoL LYVOoTOLKEln, uotkd évivpa Kot
0pUOVEG TOV GUUPBAAAOVY GTNV VY] AVATTVEN TOV PLTAOV, VD PaiveTal vo fondd ot Bedtioon
™G €60QIKNG SOUNG, CLEAVOVTOG TNV IKAVOTNTO ATOPPOENONG TV OPENTIKOV OO TO GUTA, LE
TeEMKO OmOTEAESHO TNV AVENOT TG TOWOTNTOG KOl TOGOHTNTOS TOL TOPAYOUEVOD TPOIOVTOG.
SUVICTATOL TOKTIKY (P01 O€ OAOVG TOVG TUTOVG KOAAIEPYELDV, KUPIMG GTNV eMA Kot S1dpopa
KNTEVTIKA, KOl 1] EPOPLOYN TOV yivetal pe prlomotiopa katl do@uAiikd. T Tig avaykeg tov
mePapoTog emAéyOnKe elatdvag, nikiog 11 etdv, 6mov kaAlepysital | ToKIAio, KOPOVEIKT,
o€ amootdoelg evtevong 7 x 7m. To welpopatikod Tepudylo TePIAAUPave TPELG GEPEG TOV OEKQ
dévipov: oepd E (epapuoyn Bioremig™), ceipd M (xopia enéppaon) ko oeipd C (cupportiki
petayeipion cOUEOVO LE TO TPOYPALLO TOV Topay®myoV). X oslpd E mpayuatomomdnkoy
névte epappoyéc Bioremig™, avd 15 nuépeg, n 1" pe prlomdtiopo, ot akoAov0eg S1opUAAKE,
pe 3L kau 1L / otpéppa avtiotoryo, cOpemva LE Tig 0dnyieg Tov Tapacokevooty oikov. ['a mv
KATAypoQy] TOV EVIOHOAOYIKGOV mAnBucumv, 10 mnuépeg petd omd «dbe epappoyn,
mpoypatonomOnke detypotoinyio 4 KAASwv (~20cm) amd kabe dévtpo, evog amod kdbe TAgvpd,
obvoro 40 KAGS®V amd khBe oelpd, 120 cuvorkd. Kabe kAddog tomobetnOnke pepovopéva oe
TAOCTIKT) OOKOVAQ KOl GUVTINPNONKE OTO Yuyelo UEYPL TNV OAOKANP®GT TOV KOTOYPOQ®V.
Kataypaenke onuaviiky tapovsio tov emPrafodv eviopov Prays oleae, Palpita unionalis,
Euphyllura olivina ko Liothrips oleae, evd mapatmpidnke didomaptn mapovoio kaAdkopng,
puyyitn, KNKdOpLyag Ko pocdPilag Kol Twv akapswv Tetranychus urticae xou Eriophyes
oleae, eriong evroniotnkav nepiotaciokd to un exiPrafn Chrysopa sp. kar Mantis religiosa. Ot
Kkatoypagéc ewonybnoav oto Excel yw v omtikomoinon tov Tdcewv kol akoloOOnce
otoToTIK enegepyacio oto SPSS. AmotundOnke epueavig téon peimong towv TANBvou®OY ToV
mBavov opeidetar Kol o€ KAPOTIKG oTolygin, av Kol Tapatnpriinke caeng dopopd Hetas&d
Bioremigq™ xat cupfotikdv yepiopdv o oyéon pe tov pdptoupa, Yo Olo to 181, TraTioTikd
onuavtiky dtapoporoinon (paired value t-test)* peta&d Bioremig™ kot pépropa Swakpiverar
ocap®g ya tov Opina (p value=0,033) kot oprakd yo. ) papyopovie (p value=0,317), og eninedo
onpavtkdttag 95%.
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