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This document only contains Annex 4 of the report of the BPSG Seminar. Annex 4 includes slides of
all presentations made during the seminar.

The main part of the seminar report, as well as Annexes 1-3, is published under the reference
ENV/JIM/MONO(2015)38.
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ANNEX 4
PRESENTATIONS (SLIDES)

[PPT 1] Presentation on the OECD, the work of OECD-BPSG and general introduction to the
seminar
Jeroen Meeussen, BPSG Chair, European Commission

[PPT 2a & 2b] Semiochemicals: different application techniques with focus on pheromones
Cristina Alfaro (Suterra Europe Biocontrol, Barvelona; Spain) & UIf Heilig (IBMA)

[PPT 3] EFSA’s experience in the assessment of semiochemicals and Microbial Pest Control
Products
José Tarazona (Parma, Italy)

[PPT 4] Practical considerations for effective application and further development of microbial
control agents
Roy Bateman (International Pesticide Application Research Consortium, Cornwall, UK)

[PPT 5] A review of studies on application techniques of MPCPs
Roma Gwynn (Rationale - Biopesticide Strategists, Duns, Scotland) with Willem Ravensberg (Koppert
Biological Systems, Berkel & Rodenrijs, the Netherlands)

[PPT 6] Key factors for the success of different types of application techniques of entomopathogenic
fungi
Dietrich Stephan (Institute for Biological Control [JKI], Darmstadt; Germany)

[PPT 7] Aerial application techniques with microbials used in plant protection and biocidal products
Denise Munday (Valent BioSciences, Nyon; Switzerland)

[PPT 8] The use of bumblebees for the application of biopesticides
Felix Wackers (Biobest, Westerlo; Belgium)

[PPT 9] Practical experience with evaluation and assessment of microbial pesticides relating to use
scenarios and associated risks
Kersti Gustafsson (Swedish Chemicals Agency - Keml; Sweden)

[PPT 10] Practical experience in the evaluation and assessment of different types of applications of
MPCPs

Christine Vergnet (French Agency for Food, Environmental and Occupational Health & Safety [ANSES],
Paris; France)

[PPT 11] Horticultural workers’ exposure to microbial bioaerosol components from MPCP and
naturally occurring counterparts of MPCA
Anne Mette Madsen (National Research Centre for the Working Environment, Copenhagen; Denmark)
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Presentation on the OECD, the work of OECD-BPSG and general introduction to the seminar
[PPT 1]

Jeroen Meeussen, BPSG Chair, European Commission

SEMINAR ON “APPLICATION
TECHNIQUES FOR MICROBIAL
PEST CONTROL PRODUCTS
AND SEMIOCHEMICALS:
USE SCENARIOS AND
ASSOCIATED RISKS”

31 March 2014, OECD, Paris

OECD BioPesticides Steering Group

Jeroen Meeussen
Chair of the OECD Biopesticides Steering Group

>> OECD

« A few words about OECD.

@) OECD

« OECD Work on (Bio)Pesticides.

+ Today's seminar: purpose, scope and
structure.

A
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>> OECD

OECD: The Organisation for Economic
Co-operation and Development

&) OECD

>> OECD

— Started after World War II;

— Transformed in 1961 into the Organisation for
Economic Co-operation and Development with
trans-Atlantic and then global reach;

~ Today the OECD has 34 member countries;

— More than 70 developing and transition
economies are engaged in working relationships
with the OECD (Brazil, China and India).
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>> OECD

A forum in which governments work together to:

What is OECD?

— Co-ordinate and harmonise policies.
— Discuss issues of mutual concern;

—~ Work together to respond to international
problems.

A provider of comparative statistics and economic and
social data with more than 250 publications per year.

>> OECD

How do pesticides fit in all this?

One of the fields in which OECD is actively
involved is the sustainability of agriculture.
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>> OECD-WGP
OECD - Working Group on Pesticides

The OECD work on agricultural pesticides aims to help
member countries:

— improve the efficiency of pesticide control,

— share the work of pesticide registration and
re-registration;

— minimise non-tariff trade barriers;
— reduce risks to human health and the environment.

~ S -4
T e
Segerezo 4
I ) T\

>> OECD-WGP
OECD - Working Group on Pesticides

Working Group on Pesticides:

* Registration Steering Group (RSG)

* Risk Reduction Steering Group (RRSG)

* BioPesticides Steering Group (BPSG)
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>> OECD-BPSG

* The BioPesticides Steering Group
(BPSG) was established by the WGP in
1999 to help member countries to
harmonise the methods and approaches
used to assess biological pesticides.

>> OECD-BPSG

Biological Pesticides:

— Macro-organisms

— Microbial biopesticides

— Semiochemicals

— Plant extracts/Botanicals
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>> OECD-BPSG

The first tasks of the BPSG consisted of:

(i) reviewing regulatory data requirements for
three categories of biopesticides. and

(ii) developing formats for dossiers and
monographs for microbials, and pheromones and
other semio-chemicals.

@ i

>> OECD-Publications ()

Registration requirements:

- for pheromones (Series on Pesticides, No. 12,
2001);

- for microbial pesticides (Series on Pesticides,
No. 18, 2003);

- for invertebrate biocontrol agents/IBCAs
(Series on Pesticides, No. 21, 2004).

10
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>> OECD-Publications (lI1)

» OECD Dossier and Monograph Guidance
for Microbials, 2003 rev. August 2006;

+ OECD Dossier and Monograph Guidance
for Pheromones and other
Semiochemicals, 2003

« Working Document on the Evaluation
of Microbials for Pest Control (Series

on Pesticides No. 43, 2008). |

» OECD-BPSG

The BPSG then decided to
concentrate its efforts on science
issues that remain as barriers to
harmonisation and work-sharing.

11
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>> OECD-Publications (1V)

* Issue Paper on Microbial Contaminant
Limits for Microbial Pest Control
Products (Series on Pesticides No. 65,
2011);

* Guidance fo the Environmental Safety
Evaluation of Microbial Biocontrol
Agents (Series on Pesticides No. 67,
2012).

>> OECD-BPSG workshops

« Workshop on the Regulation of Biopesticides:
Registration and Communication Issues; 15-17 April
2008, EPA, Arlington, USA.

« Workshop on Microbial Pesticides: Risk Assessment
and Risk Management; 17-19 June 2013, Saltsjobaden,
Sweden | y .

12
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>> OECD-Seminars (1)

*+ Report of Seminar on "Identity and Characterisation of
micro-organisms”, OECD Series on Pesticides No. 53,
2010);

*+ Report of Seminar on "The fate in the environment of
microbial control agents and their effect on non-target
organisms”, OECD Series on Pesticides No. 64, 2011);

>> OECD-Seminars (Il)

*+ Report of Seminar on "Characterisation and Analyses of
Botanicals for the use in Plant protection Products”,
OECD Series on Pesticides No. 72, 2012);

*+ Report on Seminar on " Trichoderma spp. for the use in
Plant Protection Products: similarities and differences”
OECD Series on Pesticides No. 74, 2013).

13
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» Workplan 2013-2016

— Promote communication and exchange of
information among requlatory authorities of
participating countries.

— Organise seminars and workshops on topics
of common interest.

” 4

>> Seminar on application techniques

Why was this topic selected?

— The application technique and/or use pattern for
Microbial Pest Control Products (MPCPs) and
semiochemicals can differ significantly from
conventional chemicals and hence may result ina
different risk and/or risk assessment.

— The seminar can contribute to a better
understanding of application techniques and
exposure assessment in different scenarios and
facilitate the registration of MPCPs and

semiochemicals.

14
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>> Seminar - Scope

Discussion on:

— different use patterns in particular if different from
conventional chemical spray applications;

— application techniques used (formulation types,
application rates);

— human exposure and human risk assessment;
— residue issues (pheromones)

— environmental consequences;

— biocidal uses,

- .ETC.

>> Seminar - Structure

Presentations on:

- government, research and stakeholder
experience and perspectives,

followed by discussion after each set of
presentations.

A G e

15
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>> Seminar - Results

With the focus on "application techniques for
MPCPs and semiochemicals and associated
risks”, the goals of this seminar are

1. for participants to share information and to
promote a dialogue, and

2.to suggest future work/issue papers and
recommendations related to the approval of
micro-organisms and semiochemicals in
general.

>> Seminar on application techniques

I wish you an interesting and
useful seminar!

Thank you very much for your attention.

16
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Semiochemicals: different application techniques with focus on pheromones
[PPT 2a & 2b]
Cristina Alfaro (Suterra Europe Biocontrol, Barcelona; Spain) & Ulf Heilig (IBMA)

Semiochemicals and their use in
Agriculture

OECD BioPesticides Steering Group Seminar
31 March 2014

Paris

Summary

» What are semiochemicals?

» How semiochemicals are used in agriculture and pest

management?
» The reasons Why these technologies are being developed.

» Why they deserves a more relaxed approach for authorization?

17



ENV/JIM/MONO(2015)38/ANN

What are semiochemicals?

Semiochemicals are substances that have
any action in the physiology or behaviour
of living organism

FOOD ATTRACTANS
& OTHERS

{Odours from non
lving things)

SEMIOCHEMICAL

{between living
arganisms)

Interaction WITHIN
Species

(benefits sender and
receives)

Intesaction BETWEEN

species
ALLELOMONES

SYNOMONES
(benefit for both)

(benefits recemer) (benefits sender)

18
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Pheromones, the most used in Agriculture

» What are they?

« Chemicals produced by an individual to affect other individuals of the
same species

» What types are they?

Q [BMA

Some examples of pheromones

N N NN
T2 Mm— |
N NN NN
"

. |

e P PPN

I

T L De————

| —

Ohilo suppidsalls

Cydr pomonella

TToern oo pih peampa

Lodeity bodvams

SCLP pheromone

OO0 )C"( ‘I‘r

Bacroowa alooe

Per \x‘h-mnﬁmmrmf

f'l N .
A
X

ne

5 dvandulif senecioane Aonufieile srantn

Other phermones

19



ENV/JIM/MONO(2015)38/ANN

Pheromone features

» Low polarity and medium molecular weight to reach suitable
volatility

» Mostly they are straight chain aliphatic compounds, 90%
contains 14, 16 or 18 C. (case of SCLP)

» Most of them have structures related chemically and
biogenetically to common alcohols and fatty acids

» Often a pheromone is a blend of up to five compounds

Pheromone features

» High specificity

Butenol Pheromone of Bomibux mori

Activity assay

0E, 122 10° pgml V\=/WWV\OH

10Z, 122 1 pg/'ml \_/=\_/\/\/\/\/\
o - OH

1 billion times more active

20
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Semiochemicals & Pest
Management

How are SCs used in Pest Managment?

» MONITORING: To measure population and determine
biological cycles. Improve the use of insecticides

» MASS TRAPPING: Catching as many individuals as possible
» ATTRACT & KILL: Bringing insects to the insecticide

» MATING DISRUPTION: Preventing mating

e D IBMA

I

21
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SMELL PERCEPTION: THE INSECT NOSE

v Sex pheromone is the key factor for mating » More factors involve in the mating process
v Well developed antennae » Small antennae
+ Undeveloped eyes » Complex eyes

MATING DISRUPTION MASS TRAPPING/ATTRACT&KILL

Mass Trapping

» Trap + Lure + Killing agent

Killing agent must be physical

Key is to attract and trap females
Kairomones becoming increasingly important

-

-

-

“Sex pheromones. MAT
(Lepidopteran)

22
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Attract & Kill, st

Bringing the insects 1o the killing agent

v Killing agent can be chemical, mucrobial,
beneficial, stenle agent

+ To use low dose of insecticide

v To avond the comtact between imsecticide and

frun

+ Conventional traps retam the insects caught
A & K devices do not retain insects so, do not

saturate and need less mamtenance

« Key again s to attract females

Mating Disruption
+ Most widely used pest control technique based on pheromones

+ Employed against many pests worldwide (RSB, CM, LB, OFM )

+ Goal To cover the hield with a pheromone cloud in order to distupt the sex-pheromone signal
released from the female,

¢ » 7o

23
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Different kinds of products available
to apply the MD technique

Objectives to be achieved with formulated
product
» To release the pheromone as
constant as possible over time 5
» To protect the substance from i 1\
3

degradation e

» To last the whole season = e

» To release the pheromone as Tne
similar to the female as possible

Imitating the NATURE

24
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Hand applied dispensers

» Conventional application
» Different emission technology

\y l .”_4 —:
Extruded Dispensers Reservoir systems

Hand applied dispensers

» Passive emission

» High number of emission points (300-1000 dispensers/ha)
» Low emission rate per dispenser

» Small area of influence per dispenser

» Pheromone released during the whole day

» Dependent on weather conditions

» Logarithmic release rate

D BMA

25
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Release rate

o 25 S0 75 100 128 150 175

Time
Cinéticade 1° orden poco adecuada
———— Cinéticade 1Y orden adecuads
s Cinnética de orden O

D) [BMA

Reservoir system: Micro-Encapsulated
formulations

Nucleus [active mgeedient » Capsule Suspension (CS) formulation

gponentisy of phet :I[Yluvw‘
. .

» Different microencapsulation
processes. Sex pheromone
components may be a limiting factor

. for the use of some processes,

Polymer Skm » Sex pheromone components contained

inside polymers which are the walls of

the microcapsule.

» Microcapsule diameter: < 200 pm

26
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Reservoir system: Micro-Encapsulated
formulations

» Microcapsule wall controls to some extent the release
» As in any other passive dispenser, microcapsule release rates also
depends on weather conditions.

Typical Sexual Pheromone Release Pattern in
CheckMate Flow Products

oM BEEB8IS8E

% Sexual Pheromone Releasad

B - - )BMA

Timed Release Aerosol Delivery

» Aerosol Formulation contains the sex pheromone.

» Active emission

» High emission rate per dispenser

» Large area of influence per dispenser

» Low number of emissions points (1,25 - 5 d/ha)
» Pheromone released during flight activity

Constant release rate )
Wi NEY

27
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Dally speed of amission

» Constant rel rate during of passive dispensers and Puffer” CM

flight activity

+ Release pheromone in intervals | O
Fasme

of 10-15-30-... min depending — s

— Puttee® CM

on pheromone dose requiered
and male flight period

Prsesnons s (e

o.n .3 @ f2.60 8125 12500 1
1

o s asvs s & LR ey

3 [BMA

Timed Release Aerosol Delivery

40 Rings (~Passive
megadispenser):
440 to 520 mpiday®

Big Vatkey, pewr, rings.
1 awipaon)

28
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Timed Release Aerosol Delivery

» Same technique
» Same concept

» Same a.i.

» Different emission technology ¢

p' R -
"

Dispermer

- DIEMA

Fuffer*

29



ENV/JIM/MONO(2015)38/ANN

Deployment strategies
Microencapsulated formulations

~ 50 - 100 million caps / ha per application
» 350 ng pheromone / capsule

Hand-Applied Dispensers

»250 to 1000 dispensers per ha
~80-200gA. | perha/ season

Aerosol dispensers

~»2 10 3 per ha
~110gA.l. perha / season

‘

How much pheromone is there in
a MD treatment?

Can that amount be considered a

contaminant?

30
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» It is known, that 1ng/M° is enough to make an effective MD
treatment

» Aonidiella aurantii:
+ Release rate in MD treatment 160 mg/ha/day
< Air pheromone concentration << 1ng/M?*

oPopulation Exposure to Air Pollutants in Europe
- Benzene concentration in 6 EU cities: about 1 mg/M3
> Work exposure during 8 hours:

- TLV-VLA0,5-1 ppm (1,6-3,25 mg/M3 )
e DIBMA

i~

Why are these technologies being
developed?

31



ENV/JIM/MONO(2015)38/ANN

Why the use of SCs in Pest Control?

» Tendency to a more sustainable EniTor Laea s
agriculture based on

» European Rules ecive 01 o SEMIOCHEMICALS
Reg. (EC) No 1107/2009

» Directive for sustainable use of

pesticides (Dir. 2009/128/EC) Compatible with IPM

» Low MRLs Residue-free

» The requirement of minimum Environmentally friendly
residues from RETAILERS and

CONSUMERS Efficacy demonstrated in many

species

Very specific methods

Pheromone hiStory

Qa A~
Low

Fabre Observes Insedt Hyporhesis
Chemcal Communication  on EGYMMD

1 800s LOAD —kl‘)lﬂ)
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Evolution in pheromone research

1960 1965 1970 1975 1980 1986 1990

| | 22 80 222 436 800

+ Tl the 1990's the field of semiochemicals was mostly of scientific interest
v Duning last 20 years, however there has been an enormous increase in the rate of discovery

» 2013 On Pherobase [www.pherobase.com] , 7000 insect species, 8000 chemical compounds

of which 3500 are sermochemicals
+ The sex pheromones of over 2,500 species of Lepidoptera have been published

+ Mating disruption is already available for non lepidopteran species ke CRS (Aonidiella

D [BMA

auranti) and NMB (Planococcus ficus)

US EPA Pheromone Registrations

120

> 120 Registrations
9
72 {First EPA Registration

33
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EU Pheromones Registration

In the 80's, first products in EU market from BASF and CBC/ShinEtsu

» In the 90's, about 20 formulations in the market

+ The registration of pheromones (SCLPs) are from early-mid 1990s. Before,
registration not required.

v 1990 was registered a OFM product by BASF

» 1995 was registered a RSB product in Spain by Agrisense

» 2000, about 20 formulations were registered for Peach/Apple/Grape (Dir, 91/414)

+ 2010, Revision of SCLP (still on going). Very slow advances

. D IBMA

Pheromone treated area worldwicde

2006: Total: 641,000 ha
2011: Total; > 767,000 ha
2013: It is over 1.000.000 ha

Major Crops: Surface

Forestry — Lymantrio dispar Europe 250,000 ha

Cydio pomonello

NAFTA 320,000 ha
fruits — Grapholitha molesta
South America 100,000 ha

Lobesio & Eupoecilia

Pectinophora gossyplella Australia and South Africa 50,000 ha

(

34
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Pheromone incusStiy

- Over 1 million hectares treated with pheromones for MD world-wide

- Over 90% of the Semiochemical market is made up of the sales of

about 30 companies

-

- Qver 75% from the sales of < 6 companies
- With a few exceptions, most of the 30 are small or medium sized
companies

- It has taken nearly 35 years to get to its current size.

-

« It is still under 3% of the world wide Insecticide Market ($9.Billion)

\

Advantages in the Use of
Pheromones

35
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Pheromone Advantages

» Low toxicity substances

» Highly specific

» Have no effect on beneficials

» Low application dose (less than 375g/ha/year)
» Residue free

» No Resistance developed to date

» Easily photo and biodegradable

» Success as Pest Control Methods

» A 20 year history of exposure to humans demonstrating no
adverse effects

Semiochemicals and their use in
Agriculture (2)

OECD BioPesticides Steering Group Seminar
31 March 2014

Paris

36
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) e

OECD guidance no. 12:
Purposes according to introduction

*Facilitate the development, registration and use of pheromones and other
semiochemicals for controlling pest arthropods

» Harmonisation of registration requirements considered as a means to encourage the
development of new environmentally friendly pest control products for sustainable
agriculture.

37
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SCLPs: EU Registration Status

DAL 00 /8T4/EFC Anmex |
lochsion

D IBMA

« LESA conclusion’

+Dossier arranged according to GD SANCO/10393/2004 - rev.4, 08.10.04
*Evaluated according to Dir. 91/414 / EEC

*Data waivers based on OECD guidance no. 12 questionad.

+375 g a.5./halyear questioned

*A lot of data gaps identified

+(not previously identified, neither by EL nor by £U Member States where the SCLPs-based products were
authorized)

*Because of provisions in Reg. (EC) No 1095/2007 data gaps could not be filled
{but some studies were performed and some bridging was attempted with fatty acids)

. DIBMA

winal 2004 1213524

38
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Ny e

VP products (Vapour-releasing Products)

* OECD guidanceno. 12 A reduced dossier 1s foreseen, 375 g a.s./ha/year as a trigger
to avoid long term tox studies, residue trials, environmental fate and eco-toxicology.

sItaly, France, Spain, Portugal, Greece, Germany, U.S.A., Mexico, Argentina, Chile, Uruguay, Israel,
Australia, New Zealand

accepting waivers based on OECD guidance no. 12 and authorizations obtamed.,

RMS [AT] in agreement with OECD guidance no. 12. NO major concerns.

D) [BMA

N

VP products/2 in EFSA conclusion

Consumer risk assessment Data gap due to the absence of robust natural
background levels

Operator/worker /bystander Data gap due to the absence of robust natural
background levels

Environmental risk assessment Data gap due to the absence of robust natural
background levels

Ecotoxicological risk assessment Bridging between and in the group questioned.
Data gap due to the absence of robust natural
background levels

As in 2001, robust natural background levels are not feasible.

The TF has charged independent experts to prepare a rationale and provide the

jnformation on the background levels Q l [3 f\/1 [‘\

39
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Ny e

CS products (Capsule Suspension Products)

« OECD guidanceno 12. A reduced dossier is foreseen, 375 g a.s./ha/year as a trigger to avoud long
term tox studies and other studies

« ftaly, Spain, U.S.A., Mexico, Argentina, Chile, Uruguay, Australia, New Zealand we have always
presented waivers basing on OECD guidance no, 12 and obtained the authorization,

« RMS [AT] not in agreement with OECD guidance no. 12

. D IBMA

N

CS products/2 in EFSA Conclusion

Consumer risk assessment Data gap due to the absence of robust natural
background levels

Operator /worker /bystander Data gap due to the absence of robust natural
background levels

Envitonmental r1sk assessment Data gap due 1o the absence of robust natural
background levels

Ecotoxicological sk assessment Budaing between and in the group questioned.

Data gap due to the absence of robust natural
background levels

The company owner of the CS representative formulation performed studies and offered
umentation, that could not be evaluated due to Reg. (EC) No 1095/2007

. DIBMA

40
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Ny e

CS products/2

Consumer risk assessment Residue studies confirmed a no residue situation
(residue not detected at |/3 of the “non relevant
residue level”. Under evaluation: the application
to include in Annex IV of Reg, (EC) 396/200%)

Operator /worker /bystander Data gap due to the absence of robust natural
background levels

Environmental risk assessment Data gap due to the absence of robust natural
background levels

Ecotoxicological nisk assessment Bridging between and in the group questioned.

Data gap due to the absence of robust natural

background levels
o IBMA

N

CS products/2

Consumer risk assessment Data gap due to the absence of robust natural
background levels
Operator /worker /bystander A bridging with fatty acids was described during

the OECD BPSG meeting of 2012,
AOEL/NOEL values can be extrapolated from the
ones set for fatty acids.

Environmental risk assessment Data gap due to the absence of robust natural
background levels
Ecotoxicological nsk assessment Bridging between and in the group questioned.

Data gap due to the absence of robust natural

background levels
. DIBMA
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...... ICATICIN

CS products/2

Consumer risk assessment Data gap due to the absence of robust natural
background levels

Operator /worker /bystander Data gap due to the absence of robust natural
background levels

Enviranmental nsk assessment The input in the environment from SCLPs 15
Lower than the one from fatty acids used as
detergents

Ecotoxicological risk assessment Bridging between and in the group questioned.

Data gap due to the absence of robust natural

background levels
» (DIBMA

MAMUPACIUALES 28300 ANCH
CS products/2
Consumer risk assessment Data gap due to the absence of of robust natural
Substance species Test :m Enapcents Auhor,
Name oncentration _year
ope'a(o' IWO“ ChockMate Fatiaac SHort term method | 12 48 ppm ECwr 45 mgi Wernur ot
LBANF L o estenate chicewe | (=g} ™ 2007
rvae tosacity (LIS EPA
2002,
Eﬂw’onmfﬂtﬂl Creckhate Cenoaaptrmd | Evassanon of 12 .24 ppb (= NO Stanstcaity Wernmr et
LBANF ANNG mEvivil ana oL AMernence Comgaeed o 2007
TEpEOaCt e with the controd
ANCCUS
Ecotoxicologic - e e
. (= Mg
Checkitale Apes OECD 215 ang Contact st LDseldBn) 200 pgy ke
T meatera L | 20 200 pg 19 ee | 1p.bee 2010
(haneytee) Oyl Vest: 2210 2 | LDwei48600). 221 2 ug
$ 1P e 1p e
CreckMate Eiserva OECD 207 1000 mg p 1/ 140 L Cou vatie,
C fotida g ol > 1000 mg pf/kg sodl | 010
43 LOEC > 1000
g P LAg sok
14 4 NOEC 1000 my
PERG wol
\«

42



ENV/IM/MONO(2015)38/ANN

Threshold of 375 g a.s./ha/year for SCLPs S l B M A

This application rate would create a pheromone concentration in the air comparable to the natural
one during severe insect infestation. 1tis not the yearly pheromone amount released by the
lepidoptera.

Pheromone products are applied before the first flight of the insects. They spread out the release
over a long penod of tme i. e, all over the day, continuously for the whole season, while the
moths release pheromones in the evening/night and the rate varies with the population sizes and
generations.

The degradation of pheromones is very fast without any accumulation. Thus it is deemed
appropnate to compare the conc. reached in treated fields with those in untreated heavily infested
field and not the cumulated annual release of pheromone dispensers with the one released by
female moths,

The application threshold value of 375 g a s/ha/y was established with this in mind.

The apphcation rate of 375 g a.s./ha/year s considered to be a valid threshold. It wall facilitate
the registration of SCLPs based products and thus be a major incentive for applicants.

« D IBMA

In conclusion ...

D IBMA
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SCLPs: Reduced requirements ;D IB MA

for all formulation types L

Several SCLP based formulation types are used all around the world, in OECD countnes, with no reports of adverse
effects,

Expenence and extrapolation structure-actiity clearly demonstiate
no unaccepiable risk s linked to the use of SCLP formulations at the proposed apphication rates.

Studies avallable (since review by Austna) confirm

F o unacceprable risk is linked to the use of liguid SCLP formulations.

« DIBMA

SCLPs: Reduced requirements S IBMA

for all formulation types :

Several SCLP based formulation types are used all around the world, i OF C D countres, with no 1eports of adverse
cffecty

[xpenence and extrapolation structure-actwvity clearly demonstrate
no unacceptalile risk 18 hinked to the use of SCLIM formudanons at the proposed application rates
tudies avallable (simnce review by Austria) conlitm

no doacceptabde visk s hinked 1o the gse of lguid SCEP formubatlons

[1BMA opimion The state of the knowledge should allow to adopt the position of US EPA and several other OECD
countries < an application tate up to 375 g SCLP a.s./ha/year regardless the formulation type is not expected to
cause unacceptable risks 1o men, environment and Non-Targer organisms.

Because of the knowledge of SCLPs, OECD guidance should not recommend additional data requirements (1. e. no
residue trials regardless the formulation type, no ecotox studies , no long term studies, no enviconmental fate
studies, no ambient air samples) in order to achieve its objectives,

This is not expected to cause any additional nisks to men, non-target organisms and the environment,

. DIBMA
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A

0

SCLPs: Does it makes sense to continue E I B M

evaluating ‘new’ ones? '

With the SCLPs approved there Is basically nothing to evaluate for a new SCLPs except specification and analytical method,
I'he phys/chem, toxicity and eco-toxicity properties can be extrapolated from the approved SCLPs,

Example (2)-8-14Ac N — > &

Already approved (2)-8-12A¢, (Z)-9-12A¢, {Z)-9-14Ac etc o

| Does it make sense to ‘evaluate’ this ‘new’ one (since there 15 no additienal data except specification)?

<2 Limited public resources could be allocated to work on aother issues!

= SCLP-based products important for IPM in sustainable cropping systems could be introduced much faster!

After the final approval of the SCILP group why not simply extent this approval to all SCIL Ps

complying with the OECD definitions?
« D IBMA

N

Thank you!

. (DIBMA
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EFSA’s experience in the assessment of semiochemicals and Microbial Pest Control Products
[PPT 3]
José Tarazona (Parma, Italy)

> Bah

~ . efsam

European Food Safety Authority

EFSA’s experience in the
assessment of semiochemicals and
Microbial Pest Control Products

Jose Tarazona
Head Pesticides Unit

OECD BPSG seminar
Paris 31 March 2014

Provides Conclusions for
single active substances to
support the EU decision-
makers

Coordinates the Peer Review |
of active substances

‘ » Opinions

Supports the Sclentific Panel
for pesticides PPR (Plant ﬁ—)l » Guidancedocuments

Protection Product and their » Ad-hoc mandates

Residues). ‘
Maximum Residue Levels | [ » Reasoned Opinions .
MRLs \ | » Annual report
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Peer review .
- efsam
Eawopens Foud Sifery Authorty
Dossier = -
submission ‘ 1. Commenting phase
PEER REVIEW 2. Evaluation of
EFSA. 7| comments
% RapporteurMS, ' — —— —
other MSs, I 3. Expert’s consultation
EU Commission,
Notifier, Public 4. Conclusion

Commission

Standing Committee on the
Food Chain and Animal Health
(SCoFCAH = EC +MSs)

Draft
mu:m Approval/Non Approval

= lessd L

EFSA Conclusion

» Output of a scientific peer review
— ldentify and Phys/Chem properties

— Mammalian Toxicology &
Workers/Bystander risks

— Residues & Consumers risks

— Environmental Fate and Behaviour
— Ecotoxicology & Ecosystem risks e ——————

+ Conducted by EFSA scientific oo, | mne
staff and risk assessment experts | .- .
from the Member States el

« The PPR Panel is not involved, except | —— |
occasionally
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Active substances \ ~ efsam

« ‘Active substances’: substances, including
micro-organisms having general or specific action
against harmful organisms or on plants, parts of
plants or plant products.

— 'substances’: chemical elements and their
compounds, as they occur naturally or by
manufacture, including impurities from the
manufacturing process

- ‘micro-organisms’: microbiological entity, including
lower fungi and viruses, cellular or non-cellular,
capable of replication or of transferring genetic
material

Risk assessment for active

substance ’ bt kS s

» Approval criteria for “active substances” (e.g.
Annex Il Reg. 1107/2009

+ Uniform principles (e.g. Reg. 546/2011)
— Part 1. Chemical plant protection products

— Part 2. plant protection products containing micro-
organisms

» Data requirements (e.g. Reg. 283/2013)
— Part A. Chemical active substances

— Part B. Microorganisms including viruses
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Microorganisms « ;...e.ﬁau...',

—

EFSA experience of concluding for each
organism, using the information provided
against the EU data requirements, with the
existing guidance.

Guidance available that should be followed / is accepted:

* OECD issue paper on microbial contaminant limits for microbial pest
control products Series on pesticides No. 65 ENV/JM/MONO(2011)43 12-
Oct-2011

« European Food Safety Authority, Submission of scientific peer-
reviewed open literature for the approval of pesticide active substances
under Regulation (EC) No 1107/2009 (OJ L 309, 24.11.2009, p. 1-50).
EFSA Journal 2011;9(2):2092. [49 pp.]. doi:10.2903/j.efsa.2011.2092.

Microorganisms

Guidance available that gives pointers and
approaches that can be followed / have been
accepted by the peer review in selected cases:

* OECD guidance to the environmental safety evaluation of
microbial biocontrol agents Series on pesticides No. 67
ENV/UM/MONO(2012)1 17-Feb-2012
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= efsam

Eawopees Foud Safsty Aithosty

Peer reviewed scientific literature

» Systematic review of the available literature forthe
organism strain and metabolites that the strain or species
might produce, following the EFSA guidance

*Scientific literature can be provided on other strains of the
same species or related species where the applicant wishes
to use this evidence to address individual data requirements

*When evidence from the peer reviewed literature is cited,
the paper with the observation or measurement
providing the evidence, should be included in the
dossier. Quotes and opinions that just originate from authors
in their introduction or discussion sections, should not be
considered good evidence

= efsam

Earopess Foud Sefury Aathosty

Microorganisms

—— |

Conclusions cover different taxa and application routes

» Bacillus pumilus strain QST 2808 field and
greenhouse spraying applications

« Streptomyces lydicus WYEC 108: high volume
drench, via drip irrigation systems, seed
treatment

« Zucchini yellow mosaic virus - weak strain
(ZYMV-WK) applications by jet injection
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Main basis for the conclusionS = i1

Earopess Foud Sefury Aathonty

» Did not cause signs of toxicity, infectivity and
pathogenicity
* Due to lack of data on the potential production of

toxins/metabolites of concern risk assessment
cannot be finalised.

+ Potential risk of infecting and producing adverse
effects in animal hosts and humans is low.

» Risk (effects and transmission) for non-target plants
could not be finalise

Data gaps / issues identified in EFSA ik Fe
pesticide conclusions on microorganis .,....,.e..s....,g.:
==

* Methods for identity of the strain, best available
technology, how to assess if the test procedures presented
are appropriate

*Level of evidence to demonstrate relationships to / lack of
relationships to known pathogens (systematic literature
review is needed) and how to distinguish from related
pathogens

* Information on production of metabolites including other
strains of the species, conditions of production, evidence of
absence of these from the product

« Characterization / evidence of levels metabolites in
environmental compartments following application
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— =
= QF

Data gaps / issues identified in
microorganism conclusions:

- efsam

Eawopees Foud Safsty Aithosty

« Assessment of the potential for transfer of genetic
information to other species (primary concern usually
plasmids between bacteria species)

* Absence of interference of organism on prescribed
methods of analysis for pathogens in drinking water

* Information on competitiveness / multiplication to
conclude if the organism will decline to background levels
within a year

« Effects studies provided for characterising
environmental risk can be too short to conclude lack of
pathogenicity or infectivity to non target species. Consider
the biology of the active organism strain / species when
designing tests conditions and duration

Key elements: microorganis

* Theoretical broad coverage in terms of taxa and
application routes

* But in reality current experience covers only assessments
based on lack of hazard (application method not relevant)

* There is a need for developing guidance covering:
* exposure assessment for the microorganisms
» exposure assessment for metabolites

£ FATE

RELEASE
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~ efsam

Eawopees Foud Safsty Aithosty

|

———ttme =t onm—

NEW EFSA Guidanc; Protected Crops: 20 March 2014

Plant protection products (PPPs) of biological nature
*The guidance mainly concerns chemical PPPs, i.e. active substances and their
metabolites.

*PPPs of biological nature, micro-organisms or microbial biological control agents
(mBCAs) are also covered.

*However, no specific exposure models for mBCAs are available.

* Models proposed in this Guidance are not always capable of, or meant for,
predicting fate and behaviour of such products in the environment, e.g.
« do not consider the potential growth of micro-organisms

« It is recommended that further guidance should be developed for mBCAs from
protected crops and for open-field applications.

Recommendations: microorganiSmes *..efsam

Eawopees Foud Safsty Aithosty

*Regarding “Application Techniques”, the information should |
cover:
* Routes of direct exposure for humans and NTOs
* Microorganisms
* Impurities other constituents of the “a.s.”

* Routes of indirect exposure for humans and NTOs

* Environmental release pathways for the microorganisms
» Environmental release and production of metabolites
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‘ o,
EFSA external scientific report =1L L
p Exvopeens Foud Safrty Authosty
—
11 December 2013
UL
o ==+ Fate and behaviour of MPCAs
NS S L in the environment
SIIIIUTIUIITL. - Characteristics of produced
e e ey metabolites and enzymes
— s O e « Field concentration and non-
f‘_z_;:'?:f..____*:?:'_'_?:::.-?s target effects observed for
S=Socs——o——=:  metabolites/toxins
Se=s—s—s===== . Influence of biotic and abiotic
o factors on MPCAs
e

Semio-chemicals . efsam

Earopean Foud Safsty Athosty

—
Straight Chain Lepidopteran Pheromones
As semio-chemical on stone fruit, pome
fruit, tree nuts corn, vegetables, citrus,
olives, rice, grapes, cotton and flowers
22 January 2014
» vapour releasing closed dispenser
* spraying a microencapsulated vapour
releasing system

2,2,2,2-7,13,16,19-doco-satetraen-1-vyl
isobutyrate As semio-chemical on forests
and oak forests ———

11 February 2014 No information,
just data gaps
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Pheromones ,;__2‘:39,::

J‘

—

Experience of concluding for straight chain
lepidopteran pheromones

Guidance available that was followed / is accepted:

» OECD series on pesticides number 12 Guidance for
Registration Requirements for Pheromones and Other
Semiochemicals Used for Arthropod Pest Control.
ENV/JM/MONO(2001)12 26-Feb-2002

SCL Pheromones ,:.Ef.?,ﬂ.:

e

« Products formulated as slow release >Emission at

natural backgrounds.
Application rates of upto 375 g SCLP/halyr are generally understoodto result in
exposure levels which are comparable to natural emissions and safe for non-target

species

* OECD guidance value of 375 g ai’ha/yr could not be
traced back to published observations or
measurements - does not satisfy the level of
transparency expected by European regulation

» US EPA could arrange for the original observations
and measurements

Insufficient information to confirm exposure levels for
spray applications
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~ efsam

Eawopees Foud Safsty Aithosty

Final recommendations

Regarding “Application Techniques”, not covered by those in |
current guidance, the development/information should
cover:
* Routes of direct exposure for operators and workers,
and if relevant, bystanders and residents
* Exposure routes for consumers
* Routes of direct exposure for NTOs
* Environmental release pathways
» Conceptual justified description of the relevant
pathways
« Scenarios and parameterization (with supporting
data) for quantitative release estimations
» Connection of release estimations (e.g. units,
timelines) with current environmental fate
scenarios/models

EFSA & You

Make a difference to Europe’s food
safety

Feonwon Fomd \ubety Auruaity www . efsa.europe.eu
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Make a difference to Europe's food safety

EFSA is seeking high-calibre experts to serve on its
Scientific Committee and Scientific Panels.

J Candidates should have proven excellence in one or more of
the scientific fields within the Authonty’s remit.

— - Your work will be visible to the scientific community through
the EFSA Journal, indexed in several key bibliographic
databases.

- Selection is carried out through an open, transparent
procedure.

J Successful applicants will be appointed for a three-year term
’ starting in July 2015.

J Apply online from early April at: www.efsa.europa.eu
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Practical considerations for effective application and further development of microbial control
agents

[PPT 4]
Roy Bateman (International Pesticide Application Research Consortium, Cornwall, UK)

Practical Considerations for
Effective Delivery of Microbial
Control Agents

Roy Bateman

International Pesticide Appiication Research Consortium
UK

5" OECD BioPesticides Steering Group , Paris, 31 March 2014

.
% http-iwww.dropdata.org vi2
°

Overview

# Success of efficacious products depends on:
»nature and activity of control agent
» ... and its delivery mechanism ...

# Importance of quality formulations;
maintenance of viability of microbial agent

# Application: equipment, atomisation
»droplets and particle numbers,
»delivery to the site of action

# Practical constraints

.
w http-i'www.dropdata.org
°

58



ENV/IM/MONO(2015)38/ANN

1. Using biodiversity

# Successful control starts with an efficacious
microbial control agent (MCA)

# We are only now starting to understand the true
nature of microbial bodiversity
... and grossly
underutilising
potentially useful
organisms.

s

Effective inundative
biological control

# Adapted, virulentisolate(s)
» Metarhizium acridum

# Appropriate
application

| |
GRE f'.\}_Ml ISCLE

s
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Aerial spraying

Rotary atomisers (CDA)
« Oil-miscible flowable concentrate (OF)

@5 formulation
°

40
1996 2 BT '

2 >
+ 50 ha E w & g :
‘Ulvamast’ g o5 S .; -
c : x
S o
3 15 )
2 Fenitrothion
& 1
5 \‘\1 Metarhizium
0 T T T T T T T T \
A 1 4 7 10 12 1% 19 2
1997 25
« 800 ha 20
Aerial

Control

Fenlitrothion

Population density

= —— Metarhizium

3 1 4 7 10 13 16 19 »

. 3
%&3 Days after treatment
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2. Biological agents and regulation

# In theory, the benign nature of biological agents,
should liberate us from many of the restrictions
associated with application of chemical
pesticides.

¢ ... especially wind drift ...

s

Oak processuonary moth

< ’ y |
Pliato® hitp. Ywwaiiorestryigov. uk/oakprocessionarymaoth
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3. Delivery systems

# Improved delivery systems (formulation,
application, efc.) will not save underperforming
MCA but ...

¢ performance of a MCA, as with a chemical
pesticide, may be reduced substantially by a poor
delivery system.

Enabling Technologies

# High quality formulations
» Also affects maintenance of MCA viability
¢ Optimising application techniques

» ... including numerical aspects (e.g.
particle distribution in droplet spectrum)
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Formulation linked to production:
fungal spore types

¢ Aerial conidia

“‘Dark Data”: early large scale ULV trials

- Application: the lower the volume
rate, the greater the importance
of particle _size guality
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The ‘MycoHarvester’ ”% a ‘spin off’
B M MHS

MH 3

¢ Pure, single conidia, not substrate
» stable suspensions
» prevents blockages

» facilitates product drying — storage
stability

@5 www.mycoharvester.info I/

Volume (%]

12
1

2
8
€
-
2
%7

o 1
Paticw Sge gm)

WA A WG nogies M1 J0055 Napoof + us S 02 May 2005 123415
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PESTICIDE
APPLICATION METHODS

OQURTH EDI

;-o
i’i

WILEY Blackwel

Droplet Spectra: ULV and hydraulic

optimum range for water-based  Increasing risk of droplets
fungicides and insecticides  bouncing off leaves (endo-drift)
== L e——
25
2
% 20 1
g rotary (Ulva+)
~ 154 6000 RPM
2
2 10 \
© Flat fan (110-03) D 1.5-25cone
€ 5] 300 kPa A__ 300 kPa
=
0

10 1 s 100 Moiewr 1000 1
(1pL) roplet size (um: log scale) (1uL)

@é (1nL)
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Consider 3 droplets:

J

12.4 ym 124 ym

1nL

1pL

MCA are particle suspensions:
think of the numbers

optimum range for water-based increasina risk of droplets

fungicides and ins ydo-drift)

25, . -
e optimum range for heroicioes
8 20 =
% rotary (Ulva+)
o 15] 6000 RPM
2
2 10
© Flat fan (110-03) D 1.5-25cone
£ 5 300 kPa 300 kPa
R

0 :

10 100 1000

1 x 102 conidia L-! droplet size (um: log scale) conidia/drop.

¢ 1pL 10 100 10°@nn10*  10°  10°
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Theoretical particle loading per droplet

*'0" means

<50% probability Q
of droplet

containing a

particle 12.4 ym 124 p

CFU/ VAR 1pL 1nL
Ha (L/ha)

2x10* 0.5 4 4000
3x10" 100 0* 30
7x10" 400 0* 175 175000
3x10" 600 0* 1 500
3x10° 1000 0* 0* 3

4. Major constraint

# Are we trying to apply 215t century control
agents using application techniques that have
changed little since the 19" century?
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THE

MACMILLAN AND CO.
AXD TONDON
1846

A pigity vesurvat

le

Variab

¥1a. 18.—Bpray nozsles, a, gradu-
ating spray “Gem™; b * Boss™;
¢, * Bordesux."

cone nozzles - designing-in

L B
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Nozzle variability!
What to recommend to a farmer?

Output from 3 variable cone nozzles

25 - 750 E
T 2 800 &
£ 2
.45 - 450 +
o &
E s
g 1 300 &
= ..

i o

05 1 150 §

0 - 0
0 1 2 3 4 5
number of tums

e flow A ——flow B —flowC + VMD-nczzleA - VMD-nozzleB - VMD-nozzleC

e

* Narrow cone
* Fixed setting
* Optimised droplet size

2x - 3x improvement
in dose transfer
efficiency

Bateman (2004) Crop

rotection, 23: 989 - 989

D
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Summary: delivery systems

¢ Need more isolates of ‘effective’ microbial control
agents

¢ Need for high quality formulations, early in R&D
programme (‘enabling technologies’ in public
domain)

¢ Efficient dose transfer to target in field of particles
... how many? ... where will they go?

¢ Who will provide suitable application techniques
(that conform to basic FAO specifications) for
MCA in non-OECD countries?

gﬁ"a http://www.dropdata.org
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A review of studies on application techniques of MPCPs
[PPT 5]

Roma Gwynn (Rationale - Biopesticide Strategists, Duns, Scotland) with Willem Ravensberg (Koppert
Biological Systems, Berkel & Rodenrijs, the Netherlands)

Micro-organism biopesticides — application

Roma Gwynn, Rationale

Application methods - exposure routes

Growing media/soil application

® Drenches - hand held, irrigation equipment

® Growing media incorporated liquids and solids (powders, granules
etc.)

Specialist application
® Seed treatment - coated onto seeds
® Injection

Foliar application

® Equipment: hand-held, tractor/machinery or aerial equipment fitted
with appropriate single nozzles on multiple nozzles on a boom

® Applications range from high to low volume water volumes

® Some specialist equipment e.g. spinning discs, hooded sprayers.
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Micro-organism blopesticide application

From: Teejet Technical Bulletin
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Literature review - R Gwynn and R Glass

Review of literature and existing state of the art with
respect to the application of microbial biopesticides in
agriculture.*

® Micro-organism based products are most widely used in crop
protection as inundative control agents.

® As for synthetic chemical pesticides, the dose delivery system in
foliar use can have a profound impact on the in-field efficacy of a
biopesticide as can the formulation type, use of adjuvants,
protectants and other in-tank additives (Chapple et al.).

® The essence of biopesticide application is the methodology of
dose transfer relative to the place of delivery.

=
RATIONALT

* Work funded by DEFRA, UK

The logic and outputs - search of CAB abstracts
1973-onwards

Pests [FF620]. Biological Control
[HH100]
2 Biological Control [HH100] 131034
3 Application methods.sh. 13128
@ Application techniques* . mp. 1493
5 (spraying equipment or sprayers or nozzles | 6999
or application equipment).sh.
6 Biopesticide*.mp. or entomopathogenic 137898
bacteria.sh. or natural enemies.sh. or
microbial pesticides.sh. or bacterial
insecticides.sh. or fungal insecticides.sh. or
biological control.sh. or bacillus
thuringiensis.od. or biological control
agents.sh. or entomopathogens.sh.
7 Biocontrol*.mp. or biological control 82418
agents.sh. or biological control.sh.
8 2or6or7 150150
9 3ordorS 20533
10 8 and 9 692
* sh (subject header), mp {multi-purpose) and od (organism descriptors)
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Number of references for micro-organism based

biopesticides

Beauveria spp. 133

Trichoderma spp. 132
Metarhizium spp. 76
Bacillus spp. (excluding Bt) 100
Bacillus thuringiensis only 158
Verticillium and Lecanicillium 2
spp.
Baculovirus 26
Virus 65
Coniothyrium spp. 5
Gliocladium spp. 15
Total 736

Literature review - method

® 692 abstracts reviewed

® 737 papers refer to one or more micro-organism based biopesticides
® 247 documents identified as potentially relevant

® 127 documents fully reviewed (scientific papers, books, reviews)

® Documents obtained from: EU member states, USA, Canada, China,
Australia, New Zealand, Japan and India

® Consultation: HDC, IBMA, pesticide and biopesticide manufacturers,
application equipment companies and scientific experts.

® All application methods considered: foliar, soil, seed,
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Publications on principles of biopesticide application

Publications on principles of biopesticide application:

@ Microbials: not mobile or translocated - without persistence and
redistribution a good amount of microbials are needed on foliage.

® Timing is more critical - specificity of microbial activity.

¥ Microbials are often particulate - limit to dilution to maintain sufficient
dose in each droplet.

@ At higher volume care needed to keep particulate material in suspension

@ Hydraulic spraying - to avoid waste use of a narrower droplet size
spectrum and small droplets should improve efficiency of spraying.

The paper concludes further research on application of microbial
insecticides is required.

From: Matthews (1983)

Publications on principles of biopesticide application

CHAPTER 12

Theory and Practice of Microbial Insecticide
Application,

ANDREW C. CHAPPLE', ROGER A. DOWNIR', AND ROY P BATEMAN'

| Exvrosmeneat |Seah , Hoedhut Schering AgrEvo Geebif, HET2, Heeckst
Works, Praskdurt, Germany, ' Laborntory for Pest Control Application Techsology,
OARDC, M0 Macdnen Ave., Winwer Cihio 445601 USA. * CABI Bioscience, Silwoed
P, LES aghill, Ascor, Berlabire SLS TTAL UK

LA Lacey and H.K. Kaya (eds ), Fieki Ml of Techniques i Inveriebrase Pashology, 3-37.
(€) 2000 Kluwer Academic Publiskers. Prinied (n the Nesherionds.

APPLICATION
CAN BIOLOGICAL AGENTS BE SPRAYED LIKE CHEMICAL
PESTICIDES?
Gratrarn Matthawa fram the | Pestae Apgp R Carmre (IPARC) ot Stwood Pars,
UK, ders the app frobtiems of biog
W Pestiaide Outlaok = Apeil 2000 DON 10,193WN 1826590

Thom st 10 T Pt S ity o Oeiey 100
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Application principles for dose transfer
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® papers on the application of Bt were the most common (158)

@ Sundaram and Retnakaran (1987): Several papers that analyse in great
detail properties of Bt suspensions and how they behave with rotary
atomisers this formed the basis of the Canadian forestry biocontrol
programme.

@ Review by Steinke and Akesson (1993):

~ Authors looked at atomisation and application of Bt and baculoviruses.

~ Noted that physical properties of these micro-organisms and the equipment
for applying them would not meet the desired droplet size of 80 to 100
micrometers.

~~ Conducted studies on atomisation of Bt and a baculovirus to determine their
atomisation characteristics.

~~ Concluded: for Bt the high, and often variable, viscosity may adversely affect
the efficiency of atomisation, particularly rotary screen atomisers, and further
research is required to develop appropriate atomisers for these biopesticides.
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Publications on principles of biopesticide application

® 127 papers on dose transfer reviewed - only 24 for non-Bt micro-
organism application.

“ Included work on micro-organism based insecticides, fungicides and
herbicides.

Examples of findings:

“ ULV versus hydraulic spray of EPF: ULV = better distributed deposits
= better control.

For granuloviruses: mist blower versus ULV spinning disc for
codling moth (Cydia pomonelia) control = deposition rates was
similar but control better with mist blower.

There are papers that indicate there have been problems with high
heat and pressure so this should be checked. But equally there are
examples of surprising good survivability of conidia (under heat and
sheer stress).

Publications on Entomopathogenic nematodes (EPN)

application - lessons for microbials?

“ EPN are not MPCP. However, they are recommended to be applied
as foliar sprays. Several papers considered the effect of spray
pressure, nozzle type and pump type.

“ Lello et al. (1996), compared different spray equipment for
application of Steinernema carpocapsae versus diamond back moth
(Plutella xylostella) on Chinese cabbage:

hydraulic nozzles deposited the greatest number of EPN and
highest DBM mortality (98%).

Spinning disc: 50% DBM mortality while applying less that 9%
of the EPN compared to the most effective hydraulic system.

Conclusions:

“ Interaction of the application technique with biotic and abiotic
factors important.

“ Sheer forces in spray tanks may harm EPN - filters in equipment

“ Measured doses can be delivered by irrigation equipment
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Conclusions on MPCP application research

@ Application considered for timing and dose rather than dose-
transfer techniques; effects of parameters such as nozzle size,
operating pressure, tank system little considered.

® Where dose-transfer considered: delivery techniques such as
drenches to surfaces; soil, rootstock or tree bark, rather than for
example, foliar canopies.

@ Rarely resolved which aspects of the delivery were critical to
improving dose-transfer performance.

® Where comparisons to foliar application were mentioned there was
often little or no detail of the technique reported.

Definitive empirical research absent on the droplet spectra or
coverage achieved with different application techniques.

® Biopesticide application often different to chemical pesticides,
particularly for foliar application of micro-organism based products.
However, few experimental data available.

Microbial application versus exposure - conclusions

® Application for microbials is still poorly understood

® There is a need for real data to establish, for example:

Where the dose goes in the crop - LAI intercept and canopy penetration,

Relationship between efficacy and dose and droplet spectra - what is the
optimum?

Droplet delivery - how many droplets contain an effective dose ?
Effect of total fermentation products containing spent media.

* For products with multiple modes of action what is the best dose
delivery mechanism

What Is the effect of formulation, adjuvants, synergists etc.

® From this experimental work could we identify trends that would
avoid lengthy examination for each product (one by one).
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Thanks to Richard Glass*, FERA, UK who was co-author of the
literature review and DEFRA for the funding of project PS2027.

*Current employer Eurofins Agroscience Services

RATIONALE [IBMA

HIOPISTICIDE STRATEGISTS
MTERRATIONAL BOCOMTIOL
MANMACTUMERS $500CUNTN

rawynndt #llonale co.uk
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Key factors for the success of different types of application techniques of entomopathogenic fungi
[PPT 6]
Dietrich Stephan (Institute for Biological Control [JKI], Darmstadt; Germany)

institut fur Kult
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BIOLOGICAL FACTORS

_Successful apphcatlon

TECHNICAL FACTORS

Example1. Cockchafer control with 8. brongniartlf Example 2. Catch and infect
RPN pageeTTa— Attract and kill
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Pfungstadt (D)

Melolontha hippocastani Melolontha melolontha

Darmstadt (D)
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Example1: May beetle/Cockchafer control with Beauveria brongniartii % , Kl

| Conidia Submerged
I
|

spores
But: No product available

—_~ " " " has

Yor X
m'Ey

Trials In Switzerland:
Grasslands Flumserberge 2004 / 2005

)

Before
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Orchard: Q iKi
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Planting hole:
in afforestation fields

After application of 20g/hole or
50 kg/ha Melocont® after two
years 10%-10° CFU/g soll

I were reisolated.

| Band application
|between in Pine forest

. Forest: Soil Application
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' »Catch and Infect” technique

I L

s .

- 8

i%]

St .
]

s ©

2l

i

i ol . .
} AL Vowrh

Papms & Moan smcaber of guorn pov smdindud = itnaded deviinns me Mg wave (00} aad
frewien Sret) o Alubslonsin bpevcanns ot T dhere e faie snge * e wgndicns
[ros——— T

i Transfer from Trap to Male YES

| ¥

| Transfer from Male to Female YES

Transfer from Female to soil NO

Autoinoculative device for field application
of fungal conidia for tephritid fruit fly control

Table 6. Percent mortality and LTsy in € capitata and C. 1.
var, fasciventris adult flies treated with M. anisopliae in cage
experiments

Treatment Monality (%) LT £ SE  Slope £ SE
C. capitata

Cheesecloth 8754470 4204060 018 £ 0.02***
Cob/Cheesecioth 800+ 2.1ab 510 £ 0.11a 0.20 + 0.02***
Petni dish 700 £40b 649 £ 059 015 £001***

Control 17.5 4+ 4.7¢

Entrance/exit holes

Screen

Food attractant

Dimbl et al. (2003) Mycopathologla 156, 375-382. [ ot PE |
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Contamination device (Cd) for tsetse control

&K

Advantages:

JSporesprotected against UV radiation
JLong persistence in the field: up to 30 days
Small amountof inoculum used(1-

1.5g/trap)

J“Guidedmissile"!! (40% of flies that come
to trap do not enter)

Maniarsa (2002) Biocania! Spience and Technalogy 12
4066

JAttract & Kill" strategy (&
2JKi

Growing roots produce CO,

Soil dwelling pests are attracted towards CO,-sources

+ Artificial CO,-sources attractlarvae

Ftsl, FH Beofefeld &

Vidal Uni Gsttngan
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Production of CO, emitting capsules ®
< JKi

Saccharomyces
cerevisiae

- CO,-Capsules -

@ = 2,720,2mm

Frtsl, FH Bholefeld &
Vidal Umi Gattmgan

Behavior of wireworms at capsules ®

< jKi

’,

Wireworms at capsules

Nibbled off capsules
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Proof that spores remain viable when encapsulated % ’ K l

Fungal spores+
nutrients

Polymer

[,
"

A) Fungal spores in Ca-alginate capsule
B) Growth of fungal spores out of Ca-Alginate capsule
C) Ca-alginat capsules with fungal spores on water-agar (20x)

Hameln Uelzen

-
-
n

-
~
|

-

724
"9
4

% damaged POLDI0e HDERS [$5E) s o
-
% damaged potatoe tubars (+SE)
-

Yﬂﬂ
soles

ENN N\
!3 MM

Oneway ANOVA
F.s=1568,P>005 Fea6= 3,14;P <0.05

Application within rows
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Example 3 Prduction of entomopathogenic fungi
Matovtvzion brunnewn (Strain Mad2=F52=8PESCOS5)

\ Isolated m 1971 trom Cyoia pomonedla by Muller-Kogles (JK), formarly BBA)

First Product-Generation
(hquid produced mycelial pellets)

| Second Product-Generation
(solid state fermented grain with

| mycelium/conidia)

I

$iki

I Third Product-Generation
l (solid state fermented conidia)

o i bl bn

5 .
e AN T

Day 4: Microsclerotium formation

Microscierotial Production by Metarhizium

$iki

Day 7-9; Microsclerotia
heavily melanized
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Scale-up of microsclerotia fermentation %‘ K l

Addition of fermentation  Harvest of sclerotia biomass
broth to holding vessel from fermentation
with diatomaceous earth

+ Flexible sizing, eg., 0.5-
1.5 mm diam.

+For at-planting application
*100grans / g

+ Free flowing

+Shelf stoble:
1+ year @ 24-26C

$iki

Mycelial fragments Coating Fungalgrowth . .ies
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Blastospore Production in liquid culture % jKi

Hemolymphe of larvae of Galleria
meloneliaLarve njected with Ma43

« Spores protected
~nainst UV radiation

S 14//.{ ~istence in the
ar Q un

I
:- Product is not always uniform *  Technite.

Disadvantage
« Problems with contaminations are feasable.
reported

« Particles too large for standard
application technology

+ Up to now population of cockchafers
can be reduced to 20 larves/m? which
is too high for orchards

* Metabolites (?)

o o bed dn
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Aerial application techniques with microbials used in plant protection and biocidal products
[PPT 7]
Denise Munday (Valent BioSciences, Nyon; Switzerland)

©

Seminar on “Application
Techniques for Microbial Pest
Control Products and
Semiochemicals: Use Scenarios

and Associated Risks”

and biocidal products

25

Denise Munday
SCAE-Valent BioSciences

OECD Paris 31st March, 2014

?’Q’.@?@’F“CES

AERIAL APPLICATION
CONSIDERATIONS AND TECHNIQUES
WITH A MICROBIAL (Bt) PLANT
PROTECTION AND BIOCIDAL
PRODUCTS

4

and biocidal products

SUMMARY:
1. HISTORY
2. EXPERIENCE IN EU / SUD

3. CONSIDERATIONS FOR SAFE AERIAL
APPLICATION
a) Weather
b) Formulations
<) Drift reduction

ﬁlg{g_f}c_izncas
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-
géFlying it on since 1929
£

and biocidal

» Worldwide aerial application of Bt
over decades, in particular for

Forests

Mosquito control over water

Extensive and/or high crops

Urban eradication of invasive pests
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-
6 Forest treated with Btk

yn and biocidal products

GYPSY MOTH DEFOLIATION
FORAY SPRAY BLOCK, USA

ﬁl_q;‘g_?c_i:nces

R
BTI - BLACK FLY CONTROL BY

AERIAL APPLICATIONS
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tion and biocidal products

. . - -
Btk — urban aerial applications

#ﬁ:ﬁ@gzuc €S,

ion and biocidal products

-
Relative safety of Bt

Btk is one of the few pesticides registered for
widespread aerial application in many countries

Even broadcast over urban populations to eradicate
invasive pests soon after discovery

» Asian gypsy moth in Vancouver, BC (1988)

> Asian gypsy moth in North Carolina, USA (1993)

» Orgyia thyellinain Auckland, NZ (1996)

» Teia anartoidesin Auckland, NZ (2003)

5_@9_@95“(: €S
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.
until 2006

3‘ Aerial treatment in Europe
g
§ m There has also been a long history
B
i

of aerial application in Europe:

= Used against forestry pests and/or
mosquitoes, including in

= France

= Germany
s Italy

= Lithuania
» Poland
s Serbia

= Spain

= Sweden

#?hngggzncss

ﬂé Until... the SUD

m Aerial spraying is prohibited, unless...

= No viable alternative
« Human health and environmental advantages
= Pesticides must be explicitly approved
= Operators and enterprise must be certified

= Risk management measures taken
=« Ensure no adverse effects on bystanders
« No spray in proximity to residential areas

= Use of best technology to reduce drift

ygng_f_y_c_: ENCES.

§
£ = Dir. 2009/128/EC Article 9
2
H
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No viable alternative - forestry

©

tion and biocidal products

g@gﬁg ENCES.

No viable alternative - mosquito

©

tion and biocidal products

g{@@_@q ENCES.
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-
Human health impact

g.@%@.!"cﬁ

‘ Explicitly approved
m This has been done in FR, ES and IT

s Foray 48B against processionary caterpillars
= France:
» Aerial application RA submitted
= Registration granted, but with restrictions
= Spain:
» Mutual recognition granted based on France
= Italy:
= 1-2/yearly submission of emergency applications
= Conditional on monitoring of treatment areas

= Germany:
= Voted use of Btk by aerial application in parliament

#g:_c_@c_lznc:s

ection and biocidal products
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Flat fan hydraulic nozzles
Micronair rotary atomizers

;inc_:_f_y_c_i:uces
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Survey / Mapping Using GPS

and GIS

©

ﬁ‘é@%@zmes

-
Variable for consideration for

spray (liquid)

s Temperature and relative humidity
has profound effect on droplet size
and thus coverage on the foliage

= Rising temperatures = lower RH’s =
increased evaporation

= Evaporation reduces size of droplets
and increases potential for drift

= Very fine droplets may never be
deposited on target

©

and biocidal products

;Efﬁ?@zmu
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Optimum meteorological
conditions for aerial spraying

Droplet size: Large Drop (VMD >200 pm) is Stan&F
(< 1% of spray volume in drops smaller than 100 ym)

S 10 20 50 100 200 500 1000
DROP DIAMETER IN MICRONS

SOURCE: Adair 1992, Bt Products Manual, Abbott Laboratories
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EFFECT OF NOZZLE ORIENTATION
ON PERCENT DRIFTABLE DROPS

Percentage of Driftable Drops at Various Nozzle Orientations
(4020 flat fan, 40 psi, 120 mph)

%54 o u‘
20 =t .
= =y | @%<100um
v i) o |
- | @ %<200um
a 10 — I

ar "ﬂ
5 -
0 _ ;

0ceg 45ceg 90deg
Angle of Nozzle to Alrstream
SOURCE: Kirk, LW, AERIAL APPLICATORS SPRAY NOZZLE VALENT BSOS CIENCES

HANDBOOK TSI RS 431-7)
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;_Qn‘q§c_iﬁnczs

6 Targeted applications:
Granular formulations

and biocidal products

VECTOBAC GRANULATE
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@) CALIBRATION
@

$§:9§_c_55~c55

Systems are characterized to determine
the most efficient swath (lane
separation) and verify drop sizes.

©

ction and biocidal products

MANDEPOST - LITERSWICTAR

;lq{c_@q:nces
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and biocidal products

Configuration Developed for
mosquito control in Italy in 2007

Low volume of 15 litres per hectare
16 - Teejet flat fan TP4004 nozzles
Large drops 200-800 pm

Low drift s

=
Good coverage =L
Good efficacy =y

High efficiency

ﬁl_q;‘g_?c_i:nces

yn and biocidal products

t® = Test system:

= Application System

Field Characterization of LV Configuration
for mosquito control in Italy

= Card line swath test
» 2 reps of 40 meter card lines
» 3 X 4 Inch kromekote cards on CD cases
« 1 meter card separation
= Red dye In spray tank
» Fllght perpendicularto card line
= 30 degree cross wind from right (5 kph)
u Cards analyzed with scanner & Stainanlysis

= Schwiezer 300C

w 15 LPH - 16 TP 4004 Nozzles 5’-9'9?@‘-"‘“‘“
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-
é In summary: Optimum aerial
application considerations

Surveillance driven treatment decisions
Targeted spray:
m GPS planned area / monitored applications

s Drift reduction techniques
s Type of Nozzles/Atomizer
= Weather conditions
= Time of day

Formulation characteristics
Pilot skill
Type of Aircraft

$§:9§_c_55~c55

Acknowledgements:
Peter DeChant
Jacques Dugal
Steve Nicholson

©

and biocidal products

THANK YOU !

;lq{c_@q:nces
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The use of bumblebees for the application of biopesticides
[PPT 8]
Felix Wackers (Biobest, Westerlo; Belgium)

Using bumblebees (Biobest Flying Doctors)
for targeted application of biopesticides

Sarah Van Beneden
Veerle Mommaerts
Felix Wackers
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Vectors

- Honeybees
(Pengetal,, 1992)

Bumblebees
(Yu and Sutton, 1997)

Mason Bees
(Maccagnani et al,, 2006)
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Select the most efficient vector

— Crop dependent !

— Honeybees & bumblebees

-> available year around
Greenhouse crops: bumblebees only
— Widely used
- More effective

Open Field: bumblebees vs honeybees

— Better flightactivity at cloudy/rainy/cold days
— Stay in closer proximity to their nest

- Larger loading capacity
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Vectors

- Honeybees
(Peng etal., 1992)

- Bumblebees
(Yu and Sutton, 1997)

« Mason Bees
(Maccagnani etal, 2006)

« Effective towards the disease/pest
- Effective at low concentrations

« Compatible with the vector
— No bee toxicity
— No deterrence
— Good adherence (product formulation; carriers)

+ » Able to germinate and colonize in flower
— Fastcolonizer
— Able to survive environmental conditions/UV
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Vectors

- Honeybees
(Peng etal, 1992)

< Mason Bees
{Maccagnani etal, 2006)

* Formulation

— |dentification of carrier
« Optimize vector loading
» Guarantee deposition in flower
» No negative effect on microbial product/vector

» Dispenser
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Hive-mounted dispensers

Maccagnani et al 2006

Bottlenecks

Impact on bee flight/pollination activity
Sufficient loading of outgoing bees
Prevent brood contamination
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First commercially available dispenser system

Biobest “Flying Doctors™" System

« Easy Introduction of preduct in replaceable trays

« When bumblebees exit through the dispenser,
the product adheres to their legs and hairs.

« The bumbiebees then transport and deposit
the product on flowers during poliination.
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Advantages
» Targeted product delivery

« Continuous application
» Considerable savings in labour

Designed

to ensure

highest level of
pollination activity
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Flying Doctors® bumblebee dispenser hive

Patented one-way traffic design...

...ensures
product pick-up
only when
bumblebees
leave the hive

Flying Doctors® bumblebee dispenser hive

Biobest flying Doctors

‘view in’sideﬁ&%ispenser
— - -
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Foraging activity
Mean Nr. Bublebees30 min

OWITHOUT
DISPENSER

B BIOBEST
DISPENSER

WOTHER
DISPENSER

Average product load (upon exit)

3.7*10°CFU

Head: 2%
Thorax: 56%
Abdomen: 36%
Legs: 6%
(Mommaerts, 2009)
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_ Biobest “Flying Doctors™” System

Gliocladium catenulatum J1446

- Competition for nutrients and space
- Mycoparasitism

Disease control application

In combination with Verdera B4:
Proven efficacy for Botrytis control
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Biobest “Flying Doctors™ System

Verdera B4

Biobest “Flying Doctors™ System

Disease control application

Verdera b4 WAy Ay Chomical Lantral

1
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Biobest “Flying Doctors™" System
1. Untreated Iu'm Mm‘ mnl'm. [ — v
Treamc tghe Prams: fighe Sramzp Gighe f '
Tad 1 Saghtn / | { /
4 FD VorderaBt [ 3w 'an -.mamug:qs.m
.ﬁm Preatoo A ' - I ’ '
6. FD VerduraBd 5 e
L Tuiosr | Saghe ] f ' C
W‘-—--I r,m, T
80,0 -
! 100 + ; -
0 +—1¥
i EO‘U . I E l i
f 00 | :

» Open field
+ Conventional spraying!

Botrvtis infection

10

‘Trial 2 . un
FD
fg !
i |
Plck 4 Pick S
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Other opportunities

Regulatory issues

* New application. Requirements for registration
extension?

+ GEP efficacy trial requirements are based on small
plot trials: Entomovectoring involves big trials.
Replicates within plots?

» Registration requirements for basic substances as
carriers/co-formulants unclear
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Control field

Bumbie bee field

1 ha

not only pear

Pear pollination:
var Doyenné

B l

HNatural poknabion

Pear pollination:
var Doyenneé (no GA treatment)

Ton/ha -
=

[
‘ LB
- B5-<90 mm

065-A5mm
* 15.<30 mm

wout ol grade

Hmural polnmion 4 tumblebess Natie o palnaton « Fspolen
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Summary

Advantages

» Targeted product delivery

» Strong reduction in product use
« Continuous application

» Considerable savings in labour

Succesful Applications OQ‘C"O )

-Disease Control a g

-Pest Control S A\ B

-Pollination . @ g
2 &
1

Thanks to:
Biobest R&D team

Questions?-

P ~5
Y -
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Practical experience with evaluation and assessment of microbial pesticides relating to use scenarios
and associated risks

[PPT 9]
Kersti Gustafsson (Swedish Chemicals Agency - Keml; Sweden)

_

Practical experience with evaluation
and assessment of microbial pesticides
relating to use scenarios and associated

risks
Kersti Gustafsson
2014-03-31
www.kemi.se 1 g:%mxy!
Content
» Biology and response to environmental factors related to

exposure
» Practical experiences from assessments in Sweden

— Relevant metabolite with potential adverse effects —
seed treatment

— Adverse end-point — pulsed exposure and granule
formulation

— Specific mode of action and endangered species - air
dissemination, exemption case

— Relationship to other species causing economic loss
— air dissemination, exemption case

* Some other questions
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OECD GUIDANCE TO THE ENVIRONMENTAL SAFETY
EVALUATION OF MICROBIAL BIOCONTROL AGENTS
Series on Pesticides No. 67

» Application technique mentioned
— Types of application and expected exposure of NTOs
-~ Box 2 Consider the use pattern/application type and
pattern

» Further guidance could be developed based on Box 2
and practical experiences

; KEM!

Kemkadenspektonen
Swereh Chemicas Ageacy

Suggestion from the June 2013 OECD/Keml/EU workshop on Microbial
Pesticides

* “Develop methodology/models for an exposure
assessment for operator, bystander, worker and resident
that are specific for application methods for microbials
differing from chemical techniques.”

+ Further guidance could be developed based on practical
experiences

. KEM!

Kemkadenspekvonen
Swraish ODvemicas Agency
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Risk assessment

Ecosystem
i F :
Non-target -
Micro-organism organisms
‘J ;
\“
b ' a
s Ta
E
f Human :d
health N
8'°’°9"1‘;a' 2 . ‘b User, worker, by-stander,
properties : | ' . : general public
*Identity } : >
t g :
+Life cycle and s m o
nutritional / Y
environmental f
requirements -‘L:e:hadlly_ ity o
*Patogenicity : ,,
*Mode of action «Toxicity :, r «Use / GAP [ scenarios
*Metabolites R

-P'rglifgrat.iqnv

www.kemi.se 5

Kemiadenspektonen
Swwah Ovemices Agency

Relevant metabolite with potential adverse
effects

seed treatment
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Relevant metabolite

Suggestion for new definition (from work with guidance on
biocidal microorganisms):

* metabolites that form a major part of the mode of action
and/or are present in significant amounts and/or produce
an adverse effect on humans or the environment under
practical conditions of use

; KEM!

Kemkalenspektonen
Swrsh Orerscas Agency

Pseudomonas chlororaphis

Sweden RMS around 2000 for a new active substance
for seed treatment against fungal diseases

P. chlororaphis common soil bacterium

+ SE assessed the metabolite DDR as genotoxic and very
potent

* DDR one part of mode of action
== relevant metabolite

v Biology is the difference to chemical pesticides

: KEM!
RMS = Rapportewr Member State

Kemkalenspektonen
Sweah Ohemices Agency
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DDR protective action

* DDR is produced only during active bacterial growth

* Protective action takes place in situ, on the seed in the
soil, where it is needed

. KEMI

Kcmhnefsum oen

Sweish Dremic

Questions on DDR

When and where is the metabolite produced?
How much is produced?

Is it persistent?

Who will be exposed?

o KEM!

Ktmhnefsoem oen

werksh Chemc
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DDR production

* Produced during growth
— during fermentation (production of bacteria)
- on the seed in the soil after sowing

+ Limit of quantification (LOQ) 2ug DDR/m
* DDR is degrading with time (t ¥z is 25h at 8°C)

0 KEM!

Kemkadenspekvanen
Swrh Ohemsces Agency

DDR in the product

* Formulated product

-~ DDR an impurity since it is not an essential ingredient
of the product

— DDR only a residue from the fermentation process

2 KEM!

Kemkatdenspektonen
Sarh Dhemcss Agency
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Fermentation, storage and harvest
Results in < LOQ 2ug DDR/mi

<

aJ

Product
Estimated max concentration 0.2 uyg DDR/m|
s
Seed treatment plant - operator

exposure

« No P chlororaphis in air

* DDR maximum dermal and
inhalation exposure 0.18% of
AOEL

A

Sowing
Seeds maximum 2 ug DDR/kg
20 ng DDR/10 g seeds

e KEM!

Kemiadenspektonen
Sweneh Oremcas Ageacy

Application rate

P. chlororaphis maximum 7.5 x 109 cfu/kg seed
* DDR maximum 2 ug DDR/kg seed,

« ~200 kg seed/ha
*+ Means

— ~15x10% cfu per cm?
-~ ~0.4x10""7 g DDR per cm?

" KEM!
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Risk to seed-eating birds
Yellowhammer Emberiza citrinella

* Hatching in ditches around cultivated land

+ Bird weight ~30 g
« Eat aroynd 50 seeds or ~20 g per day during spring
* 0.8 ng DDR/seed

— ~40 ng DDR/20 g seeds per bird per day

» Potential effect on formation of blood vessels

i KEM!

Kemkatenspektonen
Saweh Dhemicss Agency

Environmental risk assessment

» Late spring yellowhammer mostly feed on insects
— If birds eat seeds
* DDR probably degraded quickly low pH in stomach
» Amount of DDR on seeds ~detection limit
* P. chloraphis naturally occurring in the soil-ecosystem,
— probably certain background level of DDR

» Conclusion
—~ Environment and seed-eating birds in particular, will
not be exposed to an unacceptable risk caused by the
recommended use of the product.

18 KEMI

Kemkadenspekvonen
Swrrish Oremicas Ageacy
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Consumer assessment

» Analysis of DDR in

— plant parts grown from treated barley seeds
(germinated shoot, seeds, roots)

— grain harvest from plants grown from treated barley
seeds

* Results < detection limit

v KEMH

Kcmhnefsum oen

Sarash Crences

Adverse end-point

pulsed exposure and granule formulation

1 KEMH

Kcmlnefsoekm oen
Sweih Chemsicas Agea:
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Bacillus thuringiensis israelensis - Bti

« For use in Sweden against flood water mosquito larvae
in a granular formulation

» Dissemination by air is not allowed in Sweden

* Use of pesticides in general not allowed in nature
conservation areas/nature reserves/national parks in
Sweden
— When use is necessary - tricky assessment

» IT has developed an initial quantitative model for
exposure to surface water

« Granule formulation — how is the loss from granules into
water? Necessary information for calculations

" KEM!

Kemiadenspektonen
Swwah Ovemices Agency

Qualitative assessment

+ Effect
- 21-day reproductive Daphnia test low effect dese close to applicaton rate
+ Not known in detail what caused the cbserved effectsin the study, could be Bti toxins,
turbidity and/or toxic residues from the preduction step (growth media or toxic
metabolites)
+ Daphniamagnais regarded as a foca! species for the aguatic compartment
+ D. magnamost sensitive nonarget speciesto Bti technical powder
+  Exposure
- Used in flcodedareas
» No dissemination over the whole water surface in permanent waters
- Application with pulsed exposure
+ Depending on flooding and occurrence of mosquito larvae
— Formulation of adhered technical powderto inert granules with oil
+ Release into water not instantanecus, exposure likely lower than actual dose rate
«  Conclusion
— Safety level for the aquatic environment could be considered acceptable. eventhough it was
not pessibleto calculate a risk characterisation quetient

& KEM!
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Specific mode of action and endangered
species

air dissemination, exemption case

2 KEMI

Kcmhnefsum oen

Sweish Dremic

Qualitative assessment of Bti in nature
reserves

* Platynus longiventris
— Endangered species of ground beetles
— Terrestrial, flying organism
— Prefer feeding collembola
« Bti specific mode of action
» Conclusion
— Even though exposure this leads to no effect

22 KEMI

Ktmhnefsoem oen

Sweeh O
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Taxonimically close to species causing
economic loss

air dissemination, exemption case

2 KEM!

Kemkatenspektonen
Saweh Dhemicss Agency

Bti residues in or on treated materials, food
and feed

Problem

— Limit <1-500 spores of Bacillus cereus per | milk for storage
stability, otherwise no economic compensation

— Difficult to differentiate between B. cereus and Bti in used
analytical test

Exposure
- No direct use

-~ Milk producing cows in the field might be exposed to dust;
Estimation from a dust study ~16 Bti spores per g soil

— Means 80 g soil per | milk to exceed the limit for storage stability
Conclusion
— Risk for contamination of milk via the product is negligible

24 KEM!

Kemkadenspekvonen
Saweh Chemcas Ageacy
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Other application methods and exposure
questions for possible discussions

2 KEM!

Kemkadenspekvanen
Saweh Dhemicss Agency

.

Some other questions on exposure
scenarios

Fungal spores on golf courses — wet dissemination
directly down into the soil means less spore dusting
Spores on strawberries close to harvest — inhalation of
spores by consumers?

Wound painting; wall painting after flooding; spraying of
freshly cut stumps of pine and spruce — inhalation of
spores by someone?

Tree injection — any longterm problems with resting
spores?

Bumble bees as vectors — any problems?

2 KEM!

Kemkadenspekvanen
Swrh Ohemsces Agency
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Risk assessment - exposure scenarios

What will happen in different
exposure scenarios with fate
and behaviour of the
microorganism?

Where will it end up?

Can it be an opportunistic
pathogen — who will be
affected?

Is it a spore former — can it
recover and affect?

Does it produce metabolites
with adverse effects - in
what amounts and who will
be affected?

Can there be some residues
— who will be affected?

www.kemi.se

Ecosystem
F :
a
t
e
a
n
d
b § CISUIN
User, worker, by-stander,
: general public
a
v
i
(¢}
u
r *Use | GAP / scenarios

-Prplifgrat]o»n

2 KEM!

Kemiadenspektonen

Sweneh Oremcas Ageacy

Further guidance development

2 KEM!
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To take into account for further guidance
development

» Rather reasoning than further testing
+ Analyse the exposure situation before further testing

+ Develop with OECD guidance to the environmental
safety evaluation of microbial biocontrol agents as a
basis

-~ Maybe a checklist with questions based on practical
experiences

2 KEM!

Kemkadenspekvanen
Saweh Dhemicss Agency

ﬂvan,is .for your attention

» KEM!

Kemkadenspekvanen
Swrh Ohemsces Agency
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Practical experience in the evaluation and assessment of different types of applications of MPCPs
[PPT 10]

Christine Vergnet (French Agency for Food, Environmental and Occupational Health & Safety [ANSES],
Paris; France)

anses :_)

Practical experience in the evaluation and assessment
of different types of applications of MPCPs

Christine VERGNET
ANSES - DPR

Sth BioPeshodes Steenng Group - 314 March 2014

Seminar on « Apphcation Techriques for mecrobiad Past Control Progucts and Semeochemicals: Use Scanarios and
Assocaled Rsks »

Practical experience in the evaluation and assessment of
different types of applications of MPCPs

Focus on
Risk assessment for non-target organisms in EU

Note: in EU, the risk assessment is mandatory at tier 1

..... B Aneen :)
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___Different types of applications of MPCP

» Foliar treatments (spray — from ground or by aeronef)

« Soil treatments (drip irrigation, drench/dip, spray,
incorporation)

» Localised treatment (granules in palm, seed
treatment, wound painting)

» Dissemination by pollinators

..... o anses \-)

__Spray applications (foliar or soil)

OUTDOORUSES INDOOR USES

All groups of non target organisms Covered by outdoor uses
or Focus on:
Pollinators
Non target arthropods

Soil organisms

Qualitative assessment (pathogenicity/infectiosity)
Quantitative assessment (toxicity or exposure endpoints available)

IN-FIELD EXPOSURE OFF-FIELD EXPOSURE
Birds and mammals (outdoor) Aquatic organisms (outdoor)
Bees and arthropods Arthropods (may be waived ?)
Soil organisms Terrestrial plants (outdoor)
..... - anses \-)
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Other applications

+ Soil treatments (drip irrigation, drench/dip, incorporation): no
quantitative assessment for aquatic organisms

» Localised treatment (granules in paim, seed, wound painting, tree);
case by case but in general environmental exposure and risk may
be considered as low (at the population level of Non-target
species)

« Dissemination by pollinator: as for spray to cover all the issuesin
case of exposure of other non-target organisms

Note: for classification of the products, data on aquatic organisms must
be provided (case by case exemption) even when no exposure is
assumed

WS — anses 03

Quantitative assessment for aquatic organisms

« Drift to water bodies from spray applications:
* Fulldose in a water body and / or Drift doses as for chemicals (similar
application techniques)
* One pond scenario (dnft dose g/hain 100 mx 1 mx 0.03 m)
* Ratios toxicity !/ exposure (TER)

« Get confirmation that exposure is below test endpoints in most cases (TER >
trigger value)
« Set mitigation measures when appropriate (buffer zones)

* |ssues

« Multiple applications with no quantitative data for the fate and dissipation in
water (cumulative / one application)

« Effect concentrations claimed to be not relevant (physical rather than toxic
effect) although physical impact are relevant

+ Test design to address pathogenicity / Infectivity
« Significance of the trigger values when all endpoints are based on no effect

level
* Route of exposure not assessed
. - -...5..Run-off and drainage from spray and soil treatments _ snses 03
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Quantitative assessment for vertebrates

« Consumption of treated food items
» Dose converted to a daily ingestion rate
+ chemical screening-tier 1 exposure scenarios (EFSA 2009)
» Ratios toxicity / exposure (TER)
» Get confirmation that exposure is below test endpoints in most cases
(TER = trigger value)

* |ssues

* Multiple applications (cumulative/one application) with no quantitative
data for the fate and dissipation in food item

» Limit test dose of 2000 mg/kg bw might be insufficient

» Exposure not assessed
« Secondary poisoning (not relevant)

IR . S— anses 43

« Soil concentrations
» Fulldese converted to a soil concentration
+ chemical scenario (g/hain 750 tons soil i.e. 5 cm depth with density 1.5)
» Ratios toxicity / exposure (TER)

+ Getconfirmation that exposure is below test endpoints in most cases
(TER = trigger value)

* |ssues

+ Relevance of the depth of the soil depending on application techniques
(5¢cm)

« Multiple applications (cumulative/one application) with no quantitative
data for the fate and dissipation in soil

» Test design to address pathogenicity / infectivity

* Not assessed

* Accumulation (covered by the uniform principle for apprebation)
IS E— anses \?
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Quantitative assessment for arthropods

* Hazard quotient ratios
» Dose / toxicity
* Required in regulation as for chemical however not considered relevant

* |ssues

+ Relevance of the tier 1 toxicity data (acute bees, Typhlodromus pyri and
Aphidius rhopalosiphi laboratory tests) and the HQ calculations

» More relevant assessment to be encouraged
= 10 day feeding test for bees Instead of acute tests ?
+ Bumble bees in tunnel trials
» Assessment in practical condition of use

NS - — ames\?

_____ Conclusion

* Mandatory requirement for a quantitative assessment

» In practice, simple calculations could be done when a gquantitative
endpoint is available

» In most cases, these calculations demonstrate that test endpoints cover
estimated exposure

* |ssues
* Multipie applications (cumulative / one application)
« Test design and relevance of endpoints
» Significance of the trigger values issues from chemical

* A more relevant assessment to be encouraged

« There is a need to “improve’ the data requirement to give place to ecology
relevance

« flexibility of the core data set ?
» scientific research study versus regulatory test results
IS {, | — anses \?
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Horticultural workers’ exposure to microbial bioaerosol components from MPCP and naturally
occurring counterparts of MPCA

[PPT 11]
Anne Mette Madsen (National Research Centre for the Working Environment, Copenhagen; Denmark)

e

Horticultural workers' exposure to microbial
bioaerosol components from MPCPs and naturally
occurring counterparts of MPCA s

Anne Mette Madsen

UECD The & BioFesticides Steaing Gruup

Risk assessment of the use of MPCA

Background:

High exposure to microorganisms in horticultural environments has
been found- then does the contribution from MPCPs matter?

Approach:
Exposure to MPCAs relative to exposure to other microorganisms

E.g. Exposure to Baciflus thuringiensis from MPCPs versus natural
occurring B. thuringiensis and versus total number of bacteria.
Or

E.g. Exposure to Trichoderma harzianum from MPCPs versus natural
occurring T. harzianum and versus total number of fungi
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Exposure was
measured
repeatedly in 11
companies

« Aerosol sampling during normal work days, growers were instructed
not to change their routines during the exposure measurements.

+ Cultivation methods
Total counts by microscopy
PCR analysis have been performed to confirm the identity of MPCAs.

$\wE3,
» %

Literature study $ 2 ._
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Studied exposures:

MPCA MPCP
Bacillus thuringiensis Dipel ES
subsp. kurstaki Bactimos L
subsp. israelensis
Trichoderma harzianum Supresivit
T. polysporum Binab
Lecanicillium muscanum
(Verticillium fecanii)
Streptomyces griseovirides Mycostop

Beauveria basslana

Results:

Exposure to Trichoderma

» When a powder with T. harzianum (Supresivit) was prepared for application in a
greenhouse it was found in air samples (100,000 cfu m-) which was higher than

the exposure to other fungi (1200 cfu/m?).

* During the day of application 2 of 4 workers were exposed to T, harzianum in a
median concentration of 51 cfu m~ - the median exposure to other fungi was

5000 cfu/m?

« Exposure to airborne T. harzianum was not found in the greenhouse weeks post
application — in these weeks workers were exposed to 7x107 cfu fungi/m?. vm

Hansen, A Winding & AM. Madsen  2010)
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Exposure to Trichoderma harzianum

« Stationary measured exposure to T. harzianum applied as an MPCA
has also been measured in greenhouses in USA.

» High concentrations of T. harzianum were found: up to 36,000 cfum
and it constituted on average 38% of the total number of fungi

(Li D-W, LaMondia J. Aerobiologia 2010;28:15-28).

» Time from application of T. harzianum to measurement was not
mentioned

%,

,;-:,".
)

|s~

Trichoderma in an open field

« When bees were used for application of Trichodermain an
outdoor field for 3 months, Trichoderma was not found in the air.

(K Tendal & AM. Madsen, 2010)

» The concentration of airborne fungi was 5000 cfu/m?® .
-

$\wE3,
~' ‘s
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- Background exposure to Trichoderma
harzianum

* In greenhouses and open fields where T. harzianum had not been
applied it was only very seldom found and constituted less than 0.1%
of the total number of fungi.

,mc,c.‘
w2
-
4

« ~
Yogut

V Streptomyces griseoviridis (Mycostop)

« S. griseoviridis has been applied in an automatic watering system for watering of
tomato plants.

* No exposure to S. gnseovindis (Mycostop) was found when it was prepared ina
greenhouse

* No exposure of workers was seen post application (vu s, A vinasg & Au Masan 2010

Porsonal wxposure o mesaliic actnobaciuriy

.

Ju Poy,

Greenhouse n % positive | Median Range
samples | (clum”) (efum?)

omato greenhouse, 100 180
preparing Mycostop
Tomato greenhouse, 75 189
nurturing plants
Open held broccoll,
white cabbage, harvest
Open field, white
cabbage, harvest
Greenhouse, cucumber
harvest -
Greenhouse, cucumber,
clearing
Indoor packaging of
broceoll,
Openfield broccoll,
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Beauveria bassiana

» B. bassiana has been found in the air in a forest when it was applied
to the environment as an MPCA by releasing pine bark beetles
contaminated with conidia of B. bassiana o seimaz 1 Sato, & N Maerara, 2002)

» The concentration other fungi was not measured.

Background exposure to B. bassiana
* We have measured personal exposure to B. bassiana during 26 days
for 9 vegetable producers, 4-10 workers each time:

Environment n | % positive | Median Range
sampies ‘ (cfu m?) | (chum?)

Cucumbergreen
house, harvest
Cucumbergreen
house, harvest
Cm:umber green

$IWEs,
~ o,

Wi tay,

R

house, harvest

« #
Yogut

Occupational exposure to MPCAs - Bacillus

« Exposure to B. thuringiensis kurstaki in the concentration 5,300 cfu m- has
been found for a grower applying the product Dipel® with a hand pump.

» The person was exposed to higher concentrations of B. thuringiensis kurstak/
than to other culturable bacteria. (v M Harsan, J Eilerborg, & AM Madsen 2010)

« Seven of the eight other growers performing other tasks in the greenhouse
were also exposed to B. thuringiensis.

» Their exposure to B. thuringiensis was lower than the exposure to bacteria in
general,

Bhomtrol Science wad Techmology 6l

W 0
b

Figuse 1. Penonal caposiee of sins prowen on & diy of Dipel® trcatment in & tomaio
grecnhowe

lllgl'l

Cormery
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Exposure to Btk: days post application

Tabda 2 Pervonal exposire m ssvuvmenents with D™ treatad vops
O’ an

Enweconom Toudl mesophile
(peodecer. oop. Hol Iectena”
rumher of Matan Madiaz
samphery) Work tash trangv) (rangeh
T2 wumsate), Hatrerl AT Ll

n~4 (BLAT « Y (A6« 10775 5 10"y
ToX susat, Cloating” w $ien

" (RS-1 4 0y (040 5 0%
Pl brogsol & Marvent ] AR

cabbogs. -]« ) (A0 10522 » h

ne=4
o1, cabtugs, et d 4TI

el (24 10783 wh
F-A, celery Harven [ 19w

") (Bd-1.6 « ) (L6 e 1020w Y

(VM Hansen J Edertierg RAM Masen, 2010).

*In a open celery field with B. thuringiensis (Dipel) treated plants the growers
were exposed to 53 cfu m 52 days post application and 1.9x104 cfu m3
other bacteria (constitute 0.3%) va Hansen J Eilenberg, RAM Madsan, 2010)

«In areas with Dipel treated plants but with no work activity airborne Ba.
thuringiensis was not found. (vm Hansen, J Ellenberg A M Madsen, 2010)

« In a strawberry field with plants treated with B. thuringiensis the previous
growth season airborne B. thuringiensis was not found. i rencs &am sacsen 2010)

Time weighted average exposure [cfu/m”) to Bacillus thuringlensis israelensis (Bil) and bacteria In the
morning and in the afternoonin the propagation hall andin the greenhouse.

Personal measurement

Propagation hall

Bacillus (Bti) in potted

Moming, =5 Aftemoon,n=5 P

Greenhouse Propagation hall
n=17 Moming, n=8  Afternoon, n=8 P
Median Median Median
Range Range Range
3200 8.0x10¢ 2 1x10* 012
[78-3.0x10% [2.0x10%1.0x10%) [1.5x10%4 0x109]
5500 9.4x10¢ 1.8x10° 0084

Median Median
Range Range
1.7x10° 30x10° 0045
[2.0x10%2.4x107) {4.3x10%8 9x107)
eris 3.4x10° 43x10° 0052

[3.2x10°-4.3%10°] {4 4x10%-9.5x10"]

lant production

Stationary measurement

[130-1.6x10%) [2.4x10%2.2¢10°) [2.7x10°6.1x10]

trimn

153



ENV/JIM/MONO(2015)38/ANN

Bacillus applied by spray boom

Time weighted average personal exposure [cfu/m?] to 8fi
and bacteria before and after the intervention shielding the
spray boom.

©

061212 001MOV

Before, n=12 After, n=8 P
Average Average
Median Median
Range Range
3.2x10° 2.3x10¢ <0.0001
3.0x10° 1.8x10¢
[1.2x105-6.6x10°]  [1.5x10%-5.6x10¢]
4.2x10° 2.9x10¢ <0.0001
3.9x10° 2.4x10
[1.3x10%6.9x107]  [2.0x104-6.8x104]
88% 75% >0.05

WWE1,
~ s,

» -
oy
3 2

Accepted for putication in Annals of Decupatonsl Hhyglene. Madsen, Zervas Mallhvesen Tenddl, Kopocen & Hinsen .'~., o

In conclusion Trichoderma

Person handling MPCA Colleagues

1200

)

uTrichoderma & Fangl - Nichoderma & furg

Danish greenhouse, 88% Danish greenhouse, 1%

Cacnlstad fom (VM Hansan A Windng & AM Madese 2010}

a

With biocontrol Reference

. Teahodetnu ® oy ® lechodetmd Wy

SA greenhouse, 38% USA greenhouse, 0.8%

Canutaed bom Te-Wai Li and James LaMonds (2010}, Aevobiavga 25
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Conclusion Trichoderma exposure - outdoor

* No, not when applied by bees (DK)
+ Not outside greenhouses, when it was handled indoor (DK)

With biocontrol

l B Trkhoderms & Tunyg

USA, 19%

Caltasstad from De-Wet Li and James LaMondia (2010). Aerabvalogi 25

%,

,;-:,".
)

L
In conclusion Streptomyces griseoviridis
(Mycostop)
» Was handled in a greenhouse — but no exposure was seen.

ne«
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In conclusion: Bacillus where it is used as spot
treatment in greenhouses

Person handling MPCA- Dipel Harvest tomato
LT ® Bacteria oo - Racia . R s
1.5%
' 82%
Clearing, Tomato

0 Mhuthn  Whaterk

Btk not found outside the greenhouses

0.07%
‘s

In conclusion: Bacillus where it has been used in open
fields
Harvest cabbage outdoor

Q2 ®lacihny @ Dacwra

' Py
0.50% 5-59 days post application in
cabbage and celery, DK

Harvest celery outdoor

u et W Racter iy

0.28% SR A PN s
In strawberry it did not contn-buté o
the exposure 1 year post application.
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Sprayboom 1

SRk B cteria

88%

Post application

. haoiin ®Rucierla

36%

In conclusion: Bacillus where it has been applied using spray boom

Sprayboom 2

SRathis W Rt

75%

e
‘- ,"

'z,
-

&

TR0000
—— 110EG + Aero 0 9 EU
- 1x10E6
-~ Agta D QEL
120000
2 —=-10 EU endotaxn
100000

Light intensity (RLU's)

Bti — inflammatory potential

o {
4
40000
20000
0 R A R R S e R R RS
° 10 w %0 ro 0 1a0 e 280 e wo 3310
Time (min) —

)

The granulocyte-ike cefis were stimulated at time zerc with Bactimes (with 1x10% cfu Btifml) in an aerosol
sample (Aero, containing 0.8 EU/ml and 400 Btiiml) or in HBSS or with an endotoxin solution (10.0 EU/mi).
Light intensity (in RLU/s) was measured every second minute for 180 min and folowing for another 150 min
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Thank you

» Thank you for the attention

» Thanks to MST: Danish Environmental Protection Agency
and The Working Environment Research Fund, Denmark

* Thanks to the greenhouse workers and owners

Colleagues on the Project:
VM. Hansen

K Fendal

J Eferberg

NV Meying

A Windng

N8 Hendnksen

MW Fradenksan

E W Hansen

AM Madsan

»

'z,

‘e

™ E1g
*
.
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