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Developments in integrated pest management in Italy
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Summary. In order to implement Directive 2009/128/EC and to reduce the risks arising from the use of plant
protection products, a National Action Plan has been developed in Italy. The plan calls for several actions, includ-
ing low pesticide-input pest management. Each producer will have to consider the many aspects that contribute
to the production process, such as appropriate cultivation techniques, use of certified propagating material and
balanced fertilization. Producers will also need tools to protect beneficial organisms, prevent the spread of harm-
ful organisms, implement monitoring and alert systems, define thresholds and establish anti-resistance strate-
gies. Advanced knowledge about plant protection products will also be required of professional users, with the
introduction of specific certified training programmes; only authorized users will be allowed to purchase plant
protection products classified for professional use. The spraying equipment will have to pass functional tests. Italy
has articulated Integrated Pest Management (IPM) on two levels: one mandatory and one voluntary. The latter
will be supported by specific funding, in line with what has already been implemented as part of the Common
Agricultural Policy. With regard to the voluntary level, the enforcement of national IPM guidelines (concerning
defence and weeding technical standards) that have so far characterized the application of IPM in Italy will serve
as the medium-term reference tool. This paper demonstrates how IPM has evolved in Italy over the last 20 years,
and why Italian producers have already been applying the requirements of Directive 2009/128/EC for some time.
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Introduction

Plant protection products (PPPs) are defined
(Regulation EC 1107/2009, 2009) as products, in the
form in which they are supplied to users, consisting
of or containing active substances, safeners or syner-
gists, and intended for one of the following uses:

(a) protecting plants or plant products against
harmful organisms or preventing the action of such
organisms, unless the main purpose of these prod-
ucts is considered to be for reasons of hygiene rather
than for the protection of plants or plant products;
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(b) influencing the life processes of plants, such
as substances influencing their growth, other than as
nutrients;

(c) preserving plant products, insofar as such
substances or products are not subject to special
Community provisions relating to preservatives;

(d) destroying undesired plants or parts of plants,
except algae, unless the products are applied on soil
or water to protect plants;

(e) checking or preventing undesired growth of
plants, except algae, unless the products are applied
on soil or water to protect plants.

PPPs are indispensable tools for producing high
quality commodities, along with achieving adequate
levels of agricultural production.

0031-9465 379

ISSN (online): 1593-2095



M. Ciampitti and B. Cavagna

Recent history has shown that the application
of PPPs, for their intrinsic characteristics, must be
conducted with utmost care to avoid adverse effects
on human health and to preserve the environment.
Examples of adverse effects are the case of the rice
herbicide atrazine, which created problems with
drinking water, or the more recent case of neonicoti-
noid insecticides, suspected of being involved in the
die-off of bees.

The recent European Enacted Regulation con-
cerning “the placing of PPPs on the market” (Regu-
lation EC 1107/2009, 2009), along with Sustainable
Use Directive, (SUD) establishing “a framework for
Community action to achieve sustainable use of pes-
ticides” (Directive 2009/128/EC, 2009), give priority
to the correct use of PPPs.

In order to implement the SUD, Member States
must develop National Action Plans (NAPs). Every
NAP will define objectives, measures, timetables and
indicators to reduce the risks and impacts of PPPs
on humans and the environment. Concurrently, the
SUD promotes Integrated Pest Management (IPM)
and alternative approaches or techniques, in order to
reduce dependency on the use of PPPs.

In Italy, a Technical Scientific Committee (TSC)
was established to draw up the draft of the NAP. The
Committee has 23 members, of whom 13 represent
the Ministries of Agriculture, Environment, Health,
Economic Development and Education, and nine
representatives of Regions and Autonomous Prov-
inces. The TSC has taken steps to address the roughly
2000 comments made by stakeholders following the
publication of the NAP draft, defining in December
2013 the final text submitted to the European Com-
mission. The TSC will also have the task of produc-
ing the National Guidelines for the implementation
of certain measures of the NAP (for example Natura
2000 sites) as well as implementing some aspects of
the NAP itself (for example indicators).

In detail, the Italian NAP examines the follow-
ing actions with the aim of reducing the risks arising
from the use of PPPs:

* training and requirements for users, distributors
and advisors;

information and awareness;

checks of equipment for the use of PPPs;

aerial spraying;

specific measures to protect aquatic environ-
ments and drinking water and to reduce the use
of PPPs in specific areas (rail and road networks,
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areas frequented by the population, protected

natural areas);

* handling and storage of PPPs and treatment of
their packaging and any eventual remaining
amounts;

* plant health management with low use of PPPs.
In order to implement the low pesticide-input pest

management provided for Article 14 of the SUD, each
producer will have to consider the many aspects that
contribute to the production process, such as appro-
priate cultivation techniques, use of certified propa-
gating material and balanced fertilization. Producers
will also need tools to protect beneficial organisms,
prevent the spread of harmful organisms, implement
monitoring and alert systems, define thresholds and
establish anti-resistance strategies.

Advanced knowledge about PPPs will also be re-
quired of professional users, with the introduction of
specific certified training programmes; only author-
ized users will be allowed to purchase PPPs classi-
fied for professional use.

The equipment used to distribute PPPs will have
to pass functional tests.

Italy has articulated IPM on two levels: one man-
datory and one voluntary. The latter will be support-
ed by specific funding, in line with what has already
been implemented as part of the Common Agricul-
tural Policy (CAP).

With regard to the voluntary level, the enforce-
ment of national IPM guidelines (concerning de-
fence and weeding technical standards) that have so
far characterized the application of IPM in Italy will
serve as the medium-term reference tool.

This paper demonstrates how IPM has evolved in
Italy over the last 20 years, and why Italian produc-
ers have already been applying the requirements of
the SUD for some time.

Development of IPM in Italy

The academic and scientific community in Italy
has been interested in IPM since the mid-70’s. How-
ever, active and officially encouraged IPM only be-
gan to take off in 1987, with the National “Integrated
Pest and Disease Control Strategies Plan”. This plan
allocated funds to initiate regional activities on this
subject.

Regional plant protection services have used
these funds for several initiatives. These include es-
tablishing the first network of agro-meteorological



stations, promotion of monitoring programmes of
the major pests through the use of pheromone and
chromotropic traps, and programmes of field trials
of new control strategies with the goal of rationalis-
ing the use of PPPs. The application of Regulation
270/79 (Council Regulation (EEC) No 270/79, 1979)
was particularly important at this stage, as this ena-
bled the formation and training of agricultural ad-
visers, who have in turn made important contribu-
tions to the dissemination of IPM principles.

IPM received a decisive boost from the applica-
tion of Council Regulation 2078/92 on agricultural
production methods compatible with the require-
ments of the protection of the environment and the
maintenance of the countryside (Council Regulation
(EEC) No 2078/92, 1992). This regulation was one
of the measures stipulated by CAP, and funded pro-
grammes of integrated pest and weed control.

To implement this Regulation, which was aimed
at protecting the environment and maintaining the
countryside, Italy initially developed 21 standards
for IPM, one for each region. These were very differ-
ent in criteria and principles, instead of a single na-
tional document. For example, neighbouring regions
with adjacent fields had proposed, for the same crop,
very different pest management in terms of kind and
number of treatments. The European Commission
did not approve of this approach by Italy.

After consultation, and in order to standardise
practices, the European Commission, in agreement
with the Italian Ministry of Agriculture and the Re-
gions, proposed adoption of the “Principles & criteria
of IPM and integrated weed control”, established by
EEC Decision n. 3864 /96 (EU Decision N. C(96) 3864.
1996) and to appoint a National Committee compris-
ing representatives from the regions. This would
ensure that all regional standards comply with the
principles and criteria set out in Decision n. 3864 /96,
and that the amount of aid conceded to farms that
undertook to implement environmental measures
would be fully justified. In 1997 the National Com-
mittee was established in Rome by the Ministry of
Agriculture. This committee was composed of rep-
resentatives from the Regions, chosen from amongst
technical personnel with of PPS expertise and Minis-
try of Agriculture researchers.

The purpose and criteria set out in Decision n.
3864/96 are the basis for official regional standards,
and these have been fundamental to the Italian expe-
rience since 1997.
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Content of Decision n. 3864/96

The purpose of this Decision is as follows: “In or-
der to ensure both plant protection and cost-effective
production, PPPs with a reduced impact on the en-
vironment and human health should be used, and in
the lowest possible quantities.” It’s important to note
that an economic assessment is required to prevent
economic damage in excess of the loan received.

When different strategies can be adopted, agro-
nomic and/or biological approaches are preferred,
as they ensure reduced environmental impacts with-
in a sustainable agriculture frameworks. The use of
PPPs should be limited to those cases in which bio-
logical or agronomic alternatives are not possible.

Regional standards should be similar, and should
only differ when addressing area-specific plant pro-
tection issues. For example, grapevine diseases in
northern Italy are different from those of the central
regions or the south. Diseases such as downy mil-
dew, caused by Plasmopara viticola, or infections by
Flavescence dorée phytoplasma require specific treat-
ments in the northern regions, but not in other areas
of Italy.

The standards should be drawn up to enable cor-
rect treatments based on two important questions:

A) is treatment absolutely necessary, and if so,
when is the best time to intervene?

B) what is the most suitable plant protection
method?

Treatments should be justified in relation to the
risk assessment. The risk assessment should be calcu-
lated through appropriate monitoring systems based
on bio-epidemiological parameters and the degree
of damage, and should be conducted at the level of
single farms, or for areas with similar characteristics.
Technical advisers and agricultural technical engi-
neers play lead roles at this stage because they have
to assess weeds to remove, the climatic conditions
favouring the development of diseases, the presence
of insects key to a specific crop and the suitability of
one type of product rather than another.The timing
of treatment and the strategies to be adopted depend
on the nature of the harmful organism.

Decision 3864 /96 takes into account three catego-
ries: pests, diseases and weeds.

A.1) Criteria for pest control

For each type of crop, the major pests must be
identified, along with the minor pests that only ap-
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pear occasionally or that are common to the specific
area. The density of the harmful stages must be con-
trolled through specific sampling techniques. This
criterion defines the “economic threshold”, that is
the pest’s population level or degree of crop dam-
age at which the value of the crop destroyed exceeds
the cost of controlling the pest. Economic thresholds
can be expressed in a variety of ways including the
number of insects per plant or per square meter, or
the amount of leaf surface damaged. The economic
threshold refers to crops under “normal” growth
conditions, in terms of production, water balance,
and parasite damage in previous years.

The presence of natural enemies and their rela-
tionships with the pests should be verified. It is im-
portant to use PPPs that are not harmful to useful
natural enemies, for example to choose an insecti-
cide that does not kill Anthocoridae in pear orchards
because this beneficial insect is of great benefit for
controlling pear psylla. The timing of the interven-
tion should be based on the following criteria: how
widespread the infestation is, the developmental
stage and degree of threat from harmful species, the
presence of different pests at the same time, active
ingredient properties, efficacy and mode of action
and weather conditions and forecast.

A.2) Criteria for disease control

The serious threats posed by the most plant dis-
eases makes it imperative to take proactive meas-
ures. Only for pathogens with low epidemic risks
is it possible to wait for symptoms to appear before
applying treatments. Therefore, different approaches
can be used and the relative protection methods may
be planned. Empirical forecasting assessments and
forecasting models can be applied, for example the
three/ten rule and EPI (Etat Potentiel d’Infection) for
grapevine (Baldacci, 1947; Vercesi et al, 2008; Parisi et
al, 2012). Accurate symptom assessment of the dis-
eases must be assured, and use, where appropriate,
of resistant/tolerant cultivars and standard/certi-
fied seed and planting material is advocated.

A.3) Criteria for weed control

For effective weed control, the target species
should be accurately identified. One of two assess-
ment criteria should be used: a forecast of weed spe-
cies or an assessment of the weeds present. Mechani-
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cal and physical interventions are to be preferred to
chemical treatments (for example using appropriate
cultivation in row crops).

B) Criteria for the choice of the most appropriate
plant protection method

In choosing an appropriate plant protection
method, it is necessary to consider all of the follow-
ing opportunities or solutions: agronomic practices
that can create unfavourable conditions for pests (for
example crop rotation, balanced fertilization, local-
ized irrigation), physical methods (for example soil
solarisation), biotechnical methods (for example an-
tagonist species, attractant baits) and natural prod-
ucts. The use of PPPs should only be considered if
the other means cannot accomplish the desired lev-
els of control.

The selected PPP should be effective, but also se-
lective, in order to avoid harming beneficial organ-
isms, and pose no threat to health and the environ-
ment. This should include toxicity for humans, im-
pact on agro-ecosystems, residues in food chains and
environmental effects. It's important to avoid creat-
ing resistant pest, pathogen or weed strains. The
choice of the product must therefore take account of
the entire defence strategy, including any other PPPs
that will be used during the season to control the
same target.

Finally, in order to minimise the amount of PPPs
used, the distribution parameters must be opti-
mized. The use of sprayers and application equip-
ment should be regularly calibrated to reduce non-
target spray drift. The objective of this approach is
to reduce the amounts of active ingredient used per
unit area by minimising the number of interventions
or by localised distribution.

The current situation

The principles and criteria set out by Decision n.
3864/96 and described above have been and are still
in force, not only in compliance with Reg. 2078/92
(applied in Italy starting in 1997), but also in obser-
vance of the subsequent European Environmental
Policy. Consequently the IPM National Committee
has also been active for a corresponding period.

In order to support the regional standards, the
IPM National Committee has been publishing the
“National guidelines for Integrated Pest Manage-



ment” on an annual basis. These guidelines cover
more than 100 of the most important crops grown in
Italy, and contain control strategies for each crop to
guard against major diseases, pests and weeds. The
guidelines are not simply positive or negative lists.

For every pest, disease and family of weeds, the
guidelines provide the opportunity to develop a con-
trol strategy, choosing from a short list of the active
ingredients to be used, in accordance with certain
constraints. These may relate to the number of treat-
ments with the same product, the total number of
interventions with products having the same action
mode, the timing of use, the observance of a thresh-
old or the occurrence of certain environmental con-
ditions.

With regards to weed control, the guidelines in-
dicate the maximum doses to be distributed. The se-
lection of active ingredients is made on the basis of
their intrinsic characteristics, while always preserv-
ing the possibility to plan effective control strategies,
minimizing the risks of occurrence of resistance and
taking into account issues related to residues or par-
ticular market needs.

Over the years, the implementation of IPM in
Italy has expanded to cover an area that is currently
estimated to be at least 1.5 million ha. The crops in-
volved have mostly been fruit, grapes and vegeta-
bles, which require the greatest usages of PPPs. Al-
most all the apple orchards in the Trento and Bolzano
provinces, the processing tomato crops in the North
of Italy, and the fresh-cut crops and most of the fruit
crops in the Emilia-Romagna region are regulated by
IPM. These are the most suitable areas in Italy for
growth of these crops, where the most significant
production volumes are concentrated.

The application of IPM has yielded very positive
results, such as the early exclusion of PPPs with the
worst eco-toxicological properties, which were later
banned by the EU. Example are removal of vinclozo-
lin, used against Botrytis cinerea, and quinalfos used
against Lobesia botrana, Eupoecilia ambiguella and Cydia
pomonella. Use of IPM guidelines has resulted in 76%
reduction in PPPs used on apples, 83% on grapes,
67% on pears and 78% on peaches. At the same time,
this policy has also reduced the use of PPPs with risks
concerning chronic effects on human health, includ-
ing those with risk categories R40 - Possible risk of
cancer, R60 - May impair fertility, R61 - May cause
harm to the unborn children R62 - Possible risk of im-
paired fertility, R63 - Possible risk of harm to unborn
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children and R68 - Possible risk of irreversible effects.
Examples are the 81% reduction in the use (crop) of
PPPs with R40 and 94% reduction of those with R63.
The use of residual herbicides has been excluded in
for pre-emergence treatments of wheat. Within or-
chards these pesticides can only be used during the
first 3 years after planting. The correct timing of her-
bicide distribution has reduced the amount used by
6% on extensive crops and 36% on vegetables (Galas-
si, 2009; notices of the IPM National Committee).

Currently, IPM national guidelines are used by
all farms funded by agricultural programmes aimed
at protecting the environment and maintaining the
countryside, along with companies participating in
the common organisation of agricultural markets
(Regulation (EU) No 1308/2013, 2013). Today, most
producers apply the IPM guidelines, because IPM
compliance has become a prerequisite for suppliers
to Large Organised Distribution.

Conclusions

The principles set out in Decision 3864/96 are
very similar to those indicated in the SUD. Experi-
ence accrued in Italy over the past 20 years provides
a valuable background for the implementation of
SUD. Other than IPM guidelines, several require-
ments imposed by SUD had already been imple-
mented by Italian law for some time, such as PPP
user and retailer training, the meticulous recording
of all pesticide treatments by professional users and
inspections of spraying equipment. Moreover, tech-
nical assistance services have promoted IPM and
organic farming. SUD presents Italy with an oppor-
tunity to promote a model of advanced agriculture
that is increasingly sensitive to health issues and en-
vironmental protection.
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