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Products produced by Andermatt BIOCONTROL AG

*Baculovirus products
* MADEX against Cydia pomonella
* CAPEX against Adoxophyes orana
* CRYPTEXagainst Cryptophlebia leucotreta
* HELICOVEXagainst Helicoverpa armigera
* SPEXITagainst Spodoptera exigua
* LITTOVIRagainst Spodoptera littoralis

* Insect parasitic nematodes

* Heterorhabditis megidis

* Heterorhabditis bacteriophora
» Steinernema feltiae

» Steinernema carpocapsae

e Two-spotted ladybird

(Adalia bipunctata)
' * Trichogramma and other parasitoids
e Varroa control products
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Baculoviruses

Taxonomic considerations
(Murphy et al. 1995)

o l SNPV l
only one (rarley two)

nucleacapsid per OB Single nucleocapsids per OB

MNPV
Multiple nucleocapsids per OB
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D. Winstanley



GV-infected Cydia
pomonella

2 mm

20 mm

Infected L1 Infected L5



Virus Production



MADEX"

Granulovirus
preparation for
the biological
control of
Codling Moth
(Cydia

pomonella )

Registered Trademark of Andermatt BIOCONTROL AG, Swit  zerland



Application

Timing => first generation
Intervals => 6-14 days

Quantity per treatment => 50 - 100
ml/ha

Water volume => low or high volume



Proportions GV:L1

L1 before hatching

Head of a L1

Virus particle on a
mandible



Calculation of the number of
granulovirus per mm 2

e 3 x 10%* virus-particles / hectare

» |eaf surface index 10

=> |eaf surface / hais 10 x 10'000 m 2=
10°m2 =101 mm?2

e => 30 virus-particles / mm 2

 after 8 days of sunshine=> 2 particles /
mm 2

=> This quick degradation occurs only
In full sun exposition!



Mortality of L1 of Adoxophes orana, fed with
AoGV treated leaves
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9 94 172 219 424 hours of sunshine
1 11 25 33 60 days after the application
Decrease of the activity of AoGV depending on the ex position of the leaves after a summer

application
(July 6, 1987; 5x102 GV/ha ) in Grand Botsat, South-West Switzerland.
A: Leaves from the middle part of long shoots of th e upper part of the trees with full sunshine
exposition
B: Leaves from the middle part of long shoots of th e lower part of the trees without full sunshine
exposition
C: Leaves from inner an lower part of the trees wit h almost full shadow
Andermatt = 1988



General Strategies

 Damage control

* Population control

« Mortality in early or late
larval instars

e Latent virus infection



Strategy: Madex + Mating Disruption

Madex: half dose (50ml/ha): intervals of 10-14 days
Combination with MD

!
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MADEX and mating disruption

12
B damage B larvae/tree
10 -
8 -
6
4
2 _
0 , ,
Charmillot et Pasquier, 2002
1995 1996 1997 1998 1999 | 2000 | 2001
10.5. . 27.5. Isomate-C Plus
attract and kill |fenoxycarbe
12.6. . 2§.6. MADE X
no attract and kill [diflubenzuron
treatements 2.7 2.8
s T 8 x 100 ml 3 x 100 ml 1 x 100 ml 1 x 100 ml
phosalone phosmet
28.7. 14.8. chlor- - 4 x 50 ml 6 x 50 ml 5 x 50 ml
diflubenzuron |pyrifosmethyl




Treated area worldwide

 Products based on GV’s: ~200’000 ha
 Products based on NPV'’s: 2-3 Mio. ha



Resistance ?

Populations with a >1’000x
lower susceptibility

Phenomenon is actually not In
detail explicable

All CpGV products are equally
concerned

EU-project (Co-operative
Research)



Baculoviruses are safe and
do not cause any health
hazards !

Human health considerations
(OECD consensus document No.20, 2002)

Naturally occurring insect pathogens

* Lepidoptera, Hymenoptera, Diptera and
Coleoptera

Host range is exclusively restricted to
Insects

No infection to plants or vertebrates
Ubiquitously present in the environment

Used for biological control for more than
100 years



Registration

* First registration of MADEX In
Switzerland in December 1987.
Worldwide the first registration
of a granulovirus in food
production.



Registrations of MADEX
(March 2006)

MADEX is registered
in 13 countries:

Austria, Bulgaria, Germany,
Greece, Holland, Italy,
Luxemburg, New Zealand,
Poland, Slovenia, Spain,
Switzerland and Turkey

Registration of MADEX is
expected soon in:

Argentina, Australia, Belgium,
Cyprus, Denmark, France,
Morocco, South Africa

and United Kingdom

Notification for 91/414/EEC

Dossier for CpGV
Check of Completeness,
January 2006




Pending Registrations of
Baculoviruses for Inclusion In

Annex |
e As new active ingredient
- SeNPV
- AoGV

* As old active ingredient (notification)
- CpGV
- Neodiprion sertifer NPV



Concerns of the regulators

Safety of the virus and of the formulation
additives

Microbial contamination
Hairs of caterpillars
Stability of the products
Efficacy in the field

and others



aerobic mesophile germs (cfu/g)

values according to Deutsche Gesellschaft fir Hygie ne und Mikrobiology (DGHM)
or to the * Commission on microbiological criteria for foodstuffs

1.00E+08

1.00E+07

1.00E+06

1.00E+05 -

1.00E+04 -

1.00E+03 -

@ m : threshold value for the number of germs; the result is considered satisfactory if the number of germs in
all sample units does not exceed 'm'

B M: maximum value for the number of germs; the result is considered unsatisfactory if the number of germs
in one or more sample units is ‘M’ or more




Escherichia coli (cfu/g)
values according the Prescription
of the Commission on microbiological criteria for f oodstuffs
or to *Deutsche Gesellschaft fur Hygiene und Mikrob  iology (DGHM)

1.00E+04

1.00E+03

1.00E+02

1.00E+01

1.00E+00

1.00E-01 -

B m : threshold value for the number of E.coli; the result is considered satisfactory if the number of E.coli in all
sample units does not exceed 'm'’

B M: maximum value for the number of E.coli; the result is considered unsatisfactory if the number of E.coli in
one or more sample units is 'M' or more




Real Problems for SME’s

Quality of the registration file ->
consultant -> cost

Volume of the file -> cost

Cost of each study (lab and field (GLP?!)
-> Ccost

Fees (EU and national) -> cost

Time (Time is money!) -> cost

Total cost (incl. field-trials): 1-2 mio. €
Return of investment?

Protection (patent, data protection)?



Special Problem

Microorganisms have to be registered per
strain (metabolites, toxins)

Baculoviruses do not produce any
metabolites or toxins

GV-isolates are a mixture of genotypes!

If we are able to select a genotype,

which is able to break up a resistance, do
we have to start the process for inclusion
In Annex | again?

Viruses have to be handled differently!
How?



Conclusion

Products based on GV's and NPV’s are
valuable pest control tools.

The relation between cost for registration
and risk of these viruses is grotesque.

Many more virus-products could be
registered, if the registration hurdles in the
EU would be lower (influence on
developing countries!).



