Entomopatogenni hlistovky
(EPN)

tfida: Nematoda (Nematoda)
fad: Had’ata (Rhabditida) ol TR

e symbioticke bakterie
celed’: Steinernematidae 66 druhi)

Heterorhabditidae (15 druht)
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Obr, 1: Zivetni cvklus entomepategennich hlistovek rodu Steinernema a Heterorbabditis

(upravenc podle Gaugler & Kaya 199070



Fig. 3 Detailed life cycle of a
Heterorhabditis sp., with alter-
native developmental path-
ways. Numbers indicate the
critical developmental steps
during the process. / Recovery
of dauer juvenile (DJ) from
free-living stage (/A), pre-dau-
er stage (J2d) originating from
laid eggs (/B) or from endo-
tokia matricida (1C). 2 Devel-
opment of hermaphrodite.

3 Egg laying by automictic her-
maphrodite (3A) or amphimic-
tic female (3B). 4 Development
to amphimictic male (44) and
female (4B). 5 DJ formation of
J1 originating from eggs laid
(5A) or from endotokia matri-
cida (5B). 6 Endotokia matri-
cida of hermaphrodite (6A) or
amphimictic female (6B). 7 DJ
emigration of DJ originating
from eggs (7A) or from endo-
tokia matricida (7B). See text
for further explanations
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Symbiotické bakterie

*symbiotické bakterie hlistovky Heterorhabditis bacteriophora - Photorhabdus luminescens

* kazdy druh hlistovky ma jinou symbiotickou bakterii




Imunitni reakce - obrana hmyziho hostitele:

- komplex pasivnich a aktivnich slozek imunitniho systému
- zasadni otazkou je rozpoznani hlistovek a jejich symbiotickych

bakterii jako cizorodych latek

fyzikaln¢€ chemické obranné bariéry: (peritroficka membrana stieva, kutikula ...)

bunécné a humoralni obranné mechanismy (pokud jsou spustény):

- bunééné: prosta a melanicka enkapsulace (ne fagocytoza,

nodulace, koagulace)
detoxifikace endotoxinll X. nematophila imunizovanym hmyzem

- humoralni: pouze melanizace (neni u¢inna pokud se uvolni bakterie pred

vznikem kapsule)



Reakce nematobakterialniho komplexu:
EPN:

- v pocatecnim stadiu parasitismu EPN nenapadaji imunitu hostitele,
pockaji, az hostitel opravi poskozeni vzniklé prichodem hlistovek
a znici kontaminujici bakterie

- produkuyji proteiny nicici cecropiny a dalsi antibakteridlni proteiny,
to umozni uvolnéni a namnozeni symbiotickych bakterii

- entomotoxické produkty

Symbioticke bakterie:

- inhibuji fenoloxidazovou kaskadu
- ni¢i hemocyty svymi toxiny a liposacharidy

- uvolnuyi proteolytické enzymy, insekticidni toxiny



Kultivace hlistovek na nahradnim hostiteli:
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Tools for successful Nematodes
insect control

Insect parasitic nematodes may be the right
choice for controlling your insect problem while

minimizing pesticide use. This site will answer all your gquestions.
For more information, check out the companion Video or
Ask the Experts for a personalized response!




Vyhody pouZiti hlistovek pro biologickou kontrolu:

* selektivita - vyhradné entomopatogenni
* nizk¢ teplotni optimum - do 20°C

* snadna kultivace

 7adna chemie, Zadna rezidua v pudé

* snadna aplikace

» moZnost postiiku pudy 1 listi

* nutnost vlhkého pocasi v dob¢ pouziti
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Biotechnology in Biological Control
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Table 1 Commercial use of entomopathogenic nematodes. Applications against pest insects marked * are currently under development

for market introduction

Common name

Scientific name

Order

Culture

Fungus gnats
Fungus gnats
Cabbage root flym
March flies
House fly™
Leafminer

Black vine weevil
Strawberry weevil
Hop weevil™m
Sugarbeet weevil
Citrus root weevil
White grubs
Peanut white grubm
Cutworms

Banana moth
Ghost moth
Cockroach™

Mole cricket

Western flower thrips™

Cat flea

Lycoriella solani, L. auripila, Lycoriella spp
Bradysia coprophila, Bradysia spp
Delia radicum

Bibio hortulans

Musca domestica

Liriomyza spp

Otiorhynchus sulcatus

0. ovatus

O. ligustici

Temnorhinus mendicus

Diaprepes abbreviatus

Popillia japonica, Anomala spp, Phyllopertha horticola, etc.

Maladera matrida

Agrotis ipsilon, etc.

Opogona sacchari

Hepialus spp

Periplaneta americana, Blatta spp
Scapteriscus spp

Frankliniella occidentalis
Ctenocephalides felis

Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Lepidoptera
Lepidoptera
Lepidoptera
Blattaria
Orthoptera
Tysanoptera
Siphonaptera

Mushrooms
Ornamentals

Cabbage

Turf

Stables

Ornamentals, vegetables
Strawberry, ornamentals
Strawberry, cranberry
Hop

Sugarbeet

Citrus

Turf

Sweet potatoes, peanuts
Various

Ornamentals

Chives, ornamentals
Household

Turf

Ornamentals, vegetables
House gardens

Biological control — christmas tree production...

Dansko — 15% celkem biological control, z toho 30% pot plants, 70%
vegetable, vSe greenhoouses, jen 2% field (Sigshard, Innsbruck 2011)
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Andermatt Biocontrol |DICKMAUL- X L X X
RUESSLER-
NEMATODEN |
Andermatt Biocontrol |GARDEM X | X | X
Andermatt Biocontrol |CARPONEM i X X X X
Andermatt Biocontrol |TRAUNEM X | x
e-Nema NEMATOP X |
e-Nema NEMAGREEN X ]
e-Nema NEMAPLUS XX X
e-Nema NEMACEL I x| x |
e-Nema NEMAFLOR X X X X |
e-Nema NEMASTAR X X X X
Becker Underwood NEMATAC S X X
Becker Underwood NEMATAC C X ‘ X
Becker Underwood NEMASYS X X | X
Becker Underwood NEMASYS M X | X!
Becker Underwood NEMASYS H % | X
Becker Underwood  [NEMASYS F X X X X
Becker Underwood  |NEMASYS G X .
Becker Underwood  [NEMASYS L X 1 )
Becker Underwood NEMASYS T X X |
Becker Underwood  |NEMASLUG X | x| LK x| %
Koppert BV ENTONEM X X
Koppert BV LARVANEM x| x| | X X
Koppert BV LARVANEM-M X X X |
Koppert BV SCIA-RID X | x
Koppert BV TERRANEM X X X
Koppert BV TERRANEM Nam | x X X X
Sciarid flies (Bradisia sp.) I XX X
Black vine weevil (Otiorhynchus sulcatus) | x X X | X | X
Leafminers (Liromysia bryom.) | X X1 x| x
Western Flower thrips X X X X |
Bibionid flies (Bibionidae) X | X |
Garden Chafer (Pyllopertha horticola) X | X i X
o Garden Chafer (Popillia japonica) X1 x| x| X X
& |European Chafer (Rhizotrogus majadis) X | X | x
& |Asiatic garden beetle (Maladera castanea) X X1 X4 K
June beetle (Phyllophaga sp.) % X%
Ghost moth (Hepialus lupulinus) | X L
Mole cricket (Scapteriscus vicinus) X X
Mole cricket (Grillotalpa sp.) P X X X
Cranberry girdler (Chrysoteuchia topiara) P X X
Slugs X




Kultivace EPN v bioreaktorech bez hmyziho hostitele




150 EUR/ha -

1.10°ha
50IJ/cm?
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Abb. 1: Primdrschaden: Braune Trockenstallen weisen auf Engor-

] : : Abb. 2: Sexkunddrschaden: Krdhen haben auf der Suche nach
lingshefall hin (Fofar Nonn)

Engerfingsn die Grasnarhe zerstdnt (Foto: Sulistyanta)

Abb, 3 Engerlinge sind leicht van anderan msektenlarven zu Abb. &: Gartenfaubkdfer wihrend des Reffungsfrates an Hecken-
unterschelden (Foto: Sulistyanto) rosen (Fofo: Richter)
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Amphimallon solstitiale

Hoplia philanthus Anomala

Phyllopetha horticola Serica brunnea Melolontha melolontha






