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EPN can cause epizootics among
Insect populations

Christian-Albrechts-University of Kiel
Institute for Phytopathology

Epizootic withSteinernema kraussei
nymphes of the spruce sawfly:

First record:

Anton Krausse discovered parasitized sawfly larvae
Cephalcia abietigluring an outbreak in the “Egge
Gebirge” (Westphalia, Germany) in 1919

Gothold Steiner (Switzerland) describedAplectana
krausseifrom this sawfly population in 1923

" Aplectana krausséin, sp, eine in der Blattwespe Lyda
. sp.") parasitierende Nematodenform, nebst Bemerkungen iiher
"7 7. das Seitenorgan der parasitischen Nematoden.

it ol o yon @, Steiner, Washington D. C.



EPN can cause epizootics among
Insect populations

Christian-Albrechts-University of Kiel
Institute for Phytopathology

Epizootic later reported from Czech
Republic, Austria and Germany with
Steinernema kraussandsS. feltiae

L%

Cephalcia abietis

Living (left) and EPN infected (right) C. abietispronymphs



Fuhrer and Fischer report influence
of pH on EPN efficacy

Christian-Albrechts-University of Kiel
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Activity at pH < 4.5 reduces
host finding of EPN

Recommended liming to
controlC. abietisin forests
In Austria



Can EPN consistently reduce pest insect ClAIU
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Prerequisite: Natural occurrance

Results from Schleswig-Holstein:
Of 11.000 soil samples from agro-
ecosystems, 1.8% positive 16r feltiae

No other EPN species recorded

Such a density and distribution will NGz ¥ yirees
have a major impact on pest populations # e e
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This approach would need:
1. Successful establishment

2. Persistence of EPN during rotation
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Study the impact of different crops on EPN
persistence

Record indigenous EPN populations to
conclude on displacement by the
released population

Compare persistence and establishment in
organic and conventional farming
systems
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H. bacteriophora
persists no longer
than 5 weeks and
the decline was
more pronounced
at higher
temperature



Material and Methods

Application at 0.5 million DJs/m2 of H.
bacteriophoraor S. feltiaein 1,200 litre water/ha

Application area 500 x 5 m in conventional and
80 x 3 m in organic fields

Soil samples of appr. 40 g collected with soil
borer of 2 cm diameter (3 cm?) at 10 cm depth

EPN trapped with 5 G. mellonellalarvae at 25 °C
for 5 days. Procedure was repeated twice.

Christian-Albrechts-University of Kiel
Institute for Phytopathology




Persistence peas, potatoes and lupine

Persistence of H. bacteriophora on differ
cultivations in organic farm (in 2003-2004)
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» Crop rotations in these fields

» Peas------ >Potato (since May 04)

» Potato--->Peas (since Apr. 04)

* Lupine-->Summer Wheat (since Mar. 04)

» Indigenous EPNSs not detected in these fields (N=1.800)

Christian-Albrechts-University of Kiel
Institute for Phytopathology

Persistence
(Months):

Lupine: 12
Peas: 10

Potatoes: 2



Persistence WW, OSR, pasture

% Positive Soil Sanples

conventional farm (in 2003-2004)

Persistent of H. bacteriophora on different cultivations in
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«Crop rotations in these fields
» Winter-Wheat------ >Barley (since March 04)

 Oil-Seed Rape ----- >Summer Wheat (since Apr.04)

» Pasture-------------- >Pasture

» Indigenous EPNSs not detected in these fields (N=1.800)

Christian-Albrechts-University of Kiel
Institute for Phytopathology

Persistence
(Months):
WW: 12
OSR: 12

Pasture: 10
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1999 2000

Year of application

- Golf courses (%) with positive soil samples

e Sampling 2002 fairways



Yo positive Sal Sandes

% Positive Soil Samples

Comparing organic + conv. farming
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Christian-Albrechts-University of Kiel
Institute for Phytopathology

Persistence in
organic farming
system:

24 months

In conventional:
12 months



% positive soil samples

S. feltiae In oll-seed rape
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Application time: 14.11.03 at 15:00

Field infested with 3rd instar larvae of cabbage root fly
Temp.: Soil 5 °C, Air 7°C, Height of plants = ~11m
No indigenousS. feltiaepopulation detected in controls (N=210)
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Persistence is probably a matter of the presenc
of potential host insects

Sitonain legumes: persistence > 15 months,
over 10% positiveH.b. samples

Delia radicumand others in oil-seed rape: after
9 months up to 80% positiveS.f. samples
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After 10 months EPN not detected In
pasture

On golf turf H.b. detected 5 years after
application
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Which hosts make them persist in cereals?
Intensive tilling reduces EPN populations

Establishment ofH.b. no negative effect on
Indigenous population ofS. f.

No differences between organic and
conventional agricultures

However, organic cropping systems might
supply more hosts
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Maybe other EPN species persist better?

Do we need quantative data to evaluate
Impact on pest populations?

Can we design crop rotation systems and
culture practice, which increase
persistence?

Nielsen and Philipsen: Catch crop OSR
for successful establishment and
persistence



