EasyChair Preprint
Ne 7211

j‘" 220

Inhibition of the Development of Phytopathogen
Populations by Extracts from the Zoohumus of
the Insect Hermetia Illucens

Georgy Pestsov, Natalia Zhemchuzhina, Anastasia Tretyakova
and Sergey Butenko

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

December 16, 2021



Inhibition of the development of phytopathogen populations by extracts from the
zoohumus of theinsect Hermetia illucens

Authors: Pestsov Georgy, Zhemchuzhina Natalia yaketva Anastasia, Butenko Sergey.

Abstracts.

The method of application of extracts from the agoubs of the insecHermetia illucens
(black soldier fly) for inhibition of phytopathogien microorganisms — pathogens of root rot,
tracheomycosis wilting and leaf spots is substtadia
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Modern plant protection should not interfere withe tability of agrobiocenoses to self-
regulation and should be based on the use of emeatally friendly methods and means. The use of
an expensive and unsafe chemical method of planégiion does not guarantee a long-term positive
effect, since resistant phytopathogenic forms ofratrganisms appear and, at the same time, the
number of saprophytes decreases.

One of the ways to solve this problem is the userghanic fertilizers that can inhibit the
development of populations of soil pathogens. Aaneple of such an organic fertilizer is zoohumus, a
product of disposal by the larvae of the indgetmetia illucens (black soldier fly) of various organic
waste [1]. Zoohumus is a well-balanced organidlieet and, like the larvae of the black lion, has
rich microflora consisting of bacteria, fungi andtiaomycetes, which are antagonists of soll
pathogens [2, 3].

Pur pose of the study.

To determine the effectiveness of various concaoira of extracts from zoohumus in
inhibiting the development of populations of satipogens.

Materialsand methods.

The work used zoohumus obtained as a result okzatibn by the larvae of the insect
Hermetia illucens (black soldier fly) of the substrate from beerduction waste. Some of the work
(some experiments) were performed using the equipwfethe State Collection of Plant Pathogenic
Microorganisms, Indicator Plants and Differentiallitvars at the All-Russian Research Institute of
Phytopathology (SCPPM ARRP). Phytopathogenic fumgied in the experimentusarium
oxysporum, F. moniliforme, which are the causative agents of fusariosegaif grops,Rhizoctonia
solani, Bipolaris sorokiniana are the causative agents of root r&tlerotinia sclerotiorum is the
causative agent of white rot.

Phytopathogenic organisms were sown on the Czapglent medium in Petri dishes, after
the mycelium of fungi grew (on the 3rd day), witle@k drill with a diameter of 10 mm, holes were
made in the agar and extracts from zoohumus witbnaentration of 10%, 20% and 30% were poured
there. The radial growth of the mycelium of fungasvdetermined on the 6th day. The effect of

zoohumus extracts was determined by suppressingrdveth of mycelium of phytopathogens in the



experiment compared with the control (water). Sappion of mycelium growth of phytopathogens
was calculated using Abbott's formula.

Resear ch results.

Ananmuz paguaJIbHOr0 poCTa MHULCIINA FpI/I6OB IIoKa3ajl, 4TO OKCTPAKTbBl U3 300rymyca
OKa3bIBAIOT MHTHOMpYIOlIee ACHCTBHE HAa POCT MHLEIUS rpuOOB (UTONATOreHOB. DPQPEKTUBHOCTH
9TOT0 ﬂeﬁCTBHﬂ YBCIMYUBACTCA C YBCJIMYCHUCM KOHIICHTPAIIUHU JSKCTPAKTA. Haubonee cuibHO
MOJABJISUICS POCT MHIICTHS IPHOOB MPH IMPUMEHEHHH SKCTpaKTa 300rymyca B KoHueHtpanuu 30%y
rpuboB F. oxysporum ua 32%, F. moniliforme na 34%, R. solani na 25%, B. sorokiniana na 22%,S.
sclerotiorumua 20%.

Analysis of the radial growth of fungal myceliumosted that extracts from zoohumus have
an inhibitory effect on the growth of mycelium afrigal phytopathogens. The effectiveness of this
action increases with increasing concentrationhef éxtract. The growth of mycelium of fungi was
most strongly suppressed when using zoohumus éxata@a concentration of 30% in fundi.
oxysporum by 32%, F. moniliforme by 34%, R solani by 25%, B. sorokiniana by 22%, S.
sclerotiorum by 20%.

Conclusions.

B pe3yabTaTC MPOBCACHHBIX I/ICCJ'ICI[OBaHI/If/’I IMOKa3aHO, YTO OJSKCTPAKThl H3 300T'yMyca,
HOJIyYCHHOTO BCJICACTBHE IepepaboTku JmumHkamMu Myxu Hermetia illucens (uepnast nbBHHKA)
OTXOJ0B MUBHOI'O0 NMPOU3BOACTBA, OKA3bIBAIOT I/IHFI/I6I/IpyIOH_II/Iﬁ 3(1)(1)€KT Ha pa3sBUTHUC MULCIUA TAKUX
(uTONMaTOTEeHHBIX OpraHu3MoB, kak F. oxysporum, F. moniliforme, R. solani, B. sorokiniana, S
sclerotiorum. BO3MO)KHO, TaKo€ BOBI{CP’ICTBHC Ha pOCT MUIICIINS BbI3BAHO HEC TOJIBKO KOMIIOHCHTAMHU
300rymoca, Ho u MeTa00IUTaMHU €T0 MPIKpO(i)J'IOpI:I, qTO Tpe6yeT JOMOJHUTCIIBHOI'O U3YUCHHA.

As a result of the conducted studies, it was shthah extracts from zoohumus obtained as a
result of processing by the larvae of tHermetia illucens fly (black soldier fly) of beer production
waste have an inhibitory effect on the developnadnhycelium of such phytopathogenic organisms
asF. oxysporum, F. moniliforme, R. solani, B. sorokiniana, S. sclerotiorum. It is possible that such an
effect on the growth of mycelium is caused not dnhthe components of zoohumus, but also by the
metabolites of its microflora, which requires auditl study.

The study was performed in the framework of thengky the government of Tula Region in
the field of science and technology in the yearl2@®lotechnology utilization of organic waste with
the use of the larvae of the insétdrmetia illucens (black soldier fly) and designing new products,
according to the contract NfC/263 from 25.10.2021.
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