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European strategy for PPPs (Pesticide Package)

Regulation Directive 2009/127/EC: ~ Regulation 396/2005/
1107/2009/EC: placing machinery for pesticide - EC
PPPs on the market application MRLs in food and feed

Authorisation Use >> Control >

Directive 2009/128/EC: Regulation 1185/2009/
sustainable use of EC:
pesticides statistics on pesticides
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Annex lll, IPM Principles:

(1) Measures for prevention /suppression of harmful organisms
(2) Tools for monitoring

(3) Threshold values as basis for decision-making

(4) Non-chemical methods to be preferred

(5) Target-specificity and minimization of side effects

(6) Reduction of use to necessary levels

(7) Application of anti-resistance strategies

(8) Records, monitoring, documentation and check of success



Monitoring tools . ..
. Tactic decisions
Continuous

monitoring Models Whether
€)X Thresholds and when

(8)  Operational
Decision Check of decisions
making success

(1)

Application of
multiple
precautionary,
supportive, and
preventive
measures

Sound
implementation

(4) Non- chemical
Stl‘ategic Rules for methods

decisions A How

application Correct choice

What of PPPs
Tactic
decisions Necessary
levels

Anti-resistance 7
strategies (7)

Framework for
the implementation of IPM
(EU Directive on Sustainable Use of Pesticides).
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ed: Is there a real risk of infection?

Is the plant susceptible to infection?
Is the plant already protected by a
previous fungicide spray?

What fungicide should | use, and at

what dose?

Is the environment suitable for the

fungicide application?
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Plant disease models &
Crop growth models
Fungicide models (PhMoA, rainfasteness, absorption, etc. )

Dose calculation models (e.g., tree-row volume)

Multiple decision criteria (e.g., fuzzy decision method)
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Multiple modeling approach

» Plant disease models &
P Crop growth models
» Fungicide models (PhMoA, rainfasteness, absorption, etc. )

» Dose calculation models (e.g., tree-row volume)

» Multiple decision criteria (e.g., fuzzy decision method)
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A plant disease model
is a simplification of
the relationships
between a pathogen,
a host plant, and the
environment that
determine whether
and how an epidemic
develops over time
and / or space.

Disease severity
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Oospores (seasonal dose)

Morphologically mature oospores

Physiologically mature oospores

Germinated oospores

Zoospores in the leaf litter

Zoospores on grape leaves

Zoospores causing infection

Infection sites showing symptoms
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1998 -2002

. . 5 vineyards
Infection Predicted
No Yes 1995-2004

° 38 vineyards
- Z
GEJ 1999-2004 2004 -2005
3 19 vineyards 7 vineyards
O
@)

Yes

6 vineyards 2 vineyards

years X locations = 77 vineyards

Caffi T. et al., 2009. Journal of Plant Pathology, 91, 535-548
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Y Farm practice Downy mildew
Y Model-based on bunches

Fungicide applications
—  Sseverity

0.0%
0.0%
4.3%

0.0%
0.0%
0.8%

1.0%
1.1%
40.8%

1 8 15 22 29 5 12 19 26 3 10 17 24 30
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Multiple modeling approach

P Plant disease models &
» Crop growth models
» Fungicide models (PhMoA, rainfasteness, absorption, etc. )

» Dose calculation models (e.g., tree-row volume)

» Multiple decision criteria (e.g., fuzzy decision method)
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Carrying capacity = (LAl * 10000) /LS = max n of lesions a
plant (leaf) can hold
LAI = Leaf Area Index (m? leaf / m? soil)

LS = leaf area occupied by a lesion (cm?)

2000

1600 main shoots

ty

lateral shoots

Carrying capac

400 7

1 31 61 91 121 151 181
Days after bud break
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Multiple modeling approacn

Plant disease models &
Crop growth models
Fungicide models (PhMoA, rainfasteness, absorption, etc. )

Dose calculation models (e.g., tree-row volume)

Multiple decision criteria (e.g., fuzzy decision method)
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UNIVERSITA Fungicide models

< infection 5 ¢ incubation
. window period
Pre- : Post- Pre-
: : Infection : )
infection infection symptoms
< >< >
preventive curative
Infection Latent Visible &
efficiency infections sporulating
lesions

Rossi V. — Agroscenari project report, 2014

eradicant

Sporulating
lesions

Sporulation
Spore viability
(infection
efficiency)
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Day after application
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Multiple modeling approach

P Plant disease models &
P Crop growth models
» Fungicide models (PhMoA, rainfasteness, absorption, etc. )

» Dose calculation models (e.g., tree-row volume)

» Multiple decision criteria (e.g., fuzzy decision method)
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Multiple modeling approacn

Plant disease models &
Crop growth models
Fungicide models (PhMoA, rainfasteness, absorption, etc. )

Dose calculation models (e.g., tree-row volume)

Multiple decision criteria (e.g., fuzzy decision method)

!

N




NIVERSITA
ATTOLICA

el Sacro Cuore

g

Multi-criteria b deoCathey /.
. s +CCIs7 r
decision Vite j;’esmn jjloa’}yg}a Ricasts
Infectio LICT s "Ngicide 5y,
Un p] Sy N PpbcatIOn
eﬁgcacy fu ASmop, Sting],

Use fuzzy logic rules
to reproduce the expert
reasoning

Apply a fungicide or not ?
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Fuzzy logic validation: grape downy mildew

Treatment (Fuzzy)

Yes No TPP =
T FPP = 0.008
g o FNP =
w TNP =0.992
c
()
% 5 J(Yudenindex) =0.985
l“g < Overall accuracy =0.992

Posterior probability that:
both the experts and the fuzzy recommend a treatment = 0.878
neither the experts nor the fuzzy recommended a treatment =1
the experts do not recommend a treatment buy the fuzzy does = 0.122
the experts recommend a treatment but the fuzzy does not < 0.0001

Gonzalez-Dominguez et al. - European Journal of Plant Pathology, 144(4), 763-772
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Plant disease models &
Crop growth models
Fungicide models (PhMoA, rainfasteness, absorption, etc. )

Dose calculation models (e.g., tree-row volume)

Multiple decision criteria (e.g., fuzzy decision method)
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Dependence
on PPPs

Level

Choice
of PPPs

Knowledge of PPP
properties and
application rules

Complexity in IPM

Multiple criteria
Local conditions
Cost-benefit analysis

Integrated
|edg® knowledge of
KnoW - multiple options
>

<
So Combined use of
PPPs and

alternatives
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Epicure PTO

Wineo — remotely sensed images for precision viticulture B ——




Thank you for your attention



