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bstract

This deliverable presents the booklets summarising results from the three surveys conducted in IPMWORKS
across each of the five sectors defined in the project: Arable Field Crops, Vineyards, Orchards, Greenhouse
Horticulture, and Outdoor Vegetables and Ornamentals. The three surveys investigated (i) farmer’s IPM
awareness, technical IPM adoption, and self-assessment at the beginning of the project, (ii) details of
cropping systems and IPM strategies, enabling the computation of quantitative indicators of pesticide use,
pesticide impact, and economic sustainability, and (iii) progress made in IPMWORKS farms during the course
of the project.

The survey results, presented in the booklets, support the main messages of IPMWORKS:

® Holistic IPM enables a reduction in pesticide use;

® Holistic IPM is effective for managing weeds, diseases, and invertebrate pests, thereby avoiding yield
losses;

® Holistic IPM permits farmers to maintain farm productivity and profitability, while reducing pesticide
use without threatening food security.
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Objectives

The core of the IPMWORKS network is the 22 hubs of IPM demonstration farms set up at the
beginning of the H2020 project. Each hub is based on 10 to 15 farmers, from the same region,

living close enough to be able to meet regularly, growing the same type of crops and sharing

similar pest problems. Those pioneer farmers were either

already implementing a holistic approach to Integrated Pest Management (IPM), and
therefore using less chemical pesticides as compared to most local farmers,

or motivated to further advance their adoption of IPM and reduce their reliance on
chemical pesticides, thanks to-peer-to-peer learning and knowledge exchange within
the hub.

All farmers were motivated to engage in knowledge exchange both within the hub and with

other farmers of the region, give and receive advice, test new IPM-based solutions, and develop

confidence in innovative solutions thanks to technical discussions within the hub.

Each hub is coordinated by a Hub Coach, an advisor and facilitator, who plays a very important

role and is responsible for:

providing individual advice to farmers, to help them find non-chemical solutions for
pest management, adapted to each specific farm case, and to help them design their
pest management strategy with a holistic approach;
organising and facilitating knowledge exchange among farmers, to enhance peer-to-
peer learning;
organising demonstration events, based on success stories in IPM adoption within the
hub, describing practical on-farm strategies and IPM solutions implemented in
IPMWORKS farms, focussing on placing the various aspects of pest management into a
holistic vision of the farm strategy;
ensuring a technical watch on new emerging IPM solutions, making use of external
expertise and of the internal EU-wide IPMWORKS network of Hub Coaches.
collecting both qualitative and quantitative data in IPMWORKS farms. In the project
this was organised through three surveys:

o Survey#l, carried out at the beginning of the project to collect qualitative

information on farmer’s IPM awareness, information about the technical IPM
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options combined in existing IPM strategies, and farmer’s self-assessment of
level of IPM adoption, workload, yields, economic performances.

o Survey#2, starting in the middle of the project, to collect details of IPM-based
cropping systems, including details of pesticide treatments, to be able to
compute quantitative indicators of pesticide use, pesticide impact, and
economic performances. The web-based interface AGROSYST, already used by
the DEPHY network in France for collecting data and computing sustainability
indicators, was adapted for the European context of IPMWORKS for this
purpose, and IPMWORKS Hub Coaches were trained to use this interface

o Survey#3, carried out at the end of the project, to collect a qualitative self-
assessment of farmers about the progresses made in IPM adoption during the
course of the project, and the consequences for pest control, yields, workloads
and economic performances.

Data collection was organised in the following way:

® Preparing the questionnaires of Survey#1 (one version for each sector: Arable Field
Crops, Vineyards, Orchards, Greenhouse Horticulture, and Outdoor Vegetables and
Ornamentals and the online system dedicated to data collection (implemented with
Drag N’ Survey). The questionnaires were discussed during project meetings, and
validated by sector leaders (i.e., IPMWORKS partners in charge of coordinating technical
knowledge sharing for a given sector);

® Adapting the AGROSYST system for the purpose of Survey #2 (see Deliverable 5.2 ‘An
Information System to describe and evaluate the IPM strategies deployed across the
network’), preparing and disseminating guidelines for Hub Coaches, organising training
webinars for Hub Coaches.

® Preparing the questionnaires of Survey#3 (one version for each sector: Arable Field
Crops, Vineyards, Orchards, Greenhouse Horticulture, and Outdoor Vegetables and
Ornamentals and the online system dedicated to data collection (again implemented
with Drag N’ Survey). The questionnaires were discussed during project meetings, and
also validated by sector leaders;

Data processing, and the preparation of communication booklets were organised as following:

® Data from Survey#1 was processed in 2023, and results were described in booklets (one
for each sector). Results were discussed, and booklets were reviewed by partners and
sector leaders, before dissemination to Hub Coaches;

® Data from Survey#2 and Survey#3 was processed at the end of the project (November
2024 - March 2025), and results were described in booklets (one for each sector). Results
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were discussed, and booklets were reviewed by partners and sector leaders, before
dissemination to Hub Coaches.

® Results from Survey#1 and Survey#3 were used to develop two Excel-based tools
(interactive dashboards) designed as an interactive way to present the results, and to
provide feedback to IPMWORKS Hub Coaches and farmers.

® For each of the IPMWORKS farms for which all data were available from the three
surveys, including data enabling the computation of indicators of economic
sustainability, a 2-page leaflet was designed for feedback to farmers, in the form of
benchmarking (comparison of the outcomes from one given farm, collected from
surveys #1-2-3, with the other IPMWORKS farms of the sector). The leaflets were
disseminated to Hub Coaches.

® Data and indicators computed from Survey#2 was used to perform a DEXiPM-based
multi-criteria assessment, for a selection of farms from sectors Arable Field Crops and
Vineyards, over a gradient of IPM adoption.

This document presents the content of the three series of booklets compiling results from
surveys. This includes examples of pages extracted from the various booklets, for different
sectors, along with the main messages supported by the results. All 15 booklets (3 surveys x 5
sectors) are shown in full in the annex of the document.
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Booklets #1- Initial survey

The five booklets (for the five sectors) are available from the IPMWORKS website, and
from the IPM Resource Toolbox, using search keys ‘Project’=IPMWORKS, ‘Resource
title’=booklet.

Each booklet is separated into several sections:

General information: number of farms, countries, main crops...
Farmers awareness and motivations regarding IPM;

Graphs presenting the level of IPM adoption for some main non-chemical IPM
solutions (cultivars, biocontrol, etc);

An estimate of pesticide use, based on the farmer’s own information of the
amount used compared to regular field rate, approximating the French
Treatment Frequency Index (TFl);

The relationship between an IPM adoption index developed in the project (a
score accumulating sub-scores associated with each IPM-related technical
option) and the estimate of pesticide use;

The synthetic results of the self-assessment of farmers for weed, invertebrate
pests and disease control, workload, equipment costs and economic profitability,
as a function of the self-assessment of the level of IPM adoption.

The following figures shows some examples of booklet pages, along with the main

messages supported by the results.
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Figure 1: Page displaying results of farmers’ awareness and motivations regarding IPM,

for the sector of Greenhouse horticulture.

Among the different results displayed in Figurel, we can highlight the following:

® 100% of farmers of the sector state that “IPM is a way to decrease pesticide
inputs”. This indicate that the topic of reducing pesticide inputs is agreed by all
farmers recruited in IPMWORKS.

® “Not compromising my own health” seems to be the major motivation for IPM in
the sector of greenhouse horticulture, even more important than “Protecting the
environment and natural resources”.

® Of course, “high income” and “high product quality” are among the major
motivations (higher than “maximising yields”).

® “Liberty in my choices” is one of the major concerns of farmers.
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Biocontrol is widely adopted in IPMWORKS olive groves (more than 80% of farms), with mass trapping and =
camouflage of fruits with Kaolin as main solutions.
Mating disruption and mating confusion are also widely adopted in apple to control insect pests.

Figure 2: Page displaying the level of adoption of biocontrol solutions for Orchards
IPMWORKS farms (apples in Slovenia and Olive groves in Italy)

The main insights about biocontrol implemented in IPMWORKS orchards (Figure 2) are:

® More than 80% of farmers are using at least one biocontrol solution in Olive
groves, which is higher than in Slovenian apple orchards.

® Insect mass trapping and fruit camouflage are the two most adopted biocontrol
solutions in Olive trees.

® Biocontrol in apple orchards in Slovenia relies mainly on mating disruption and
insect mass trapping.
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Figure 3: Page displaying Treatment Frequency Index (TFl), computed at the level of

cropping systems (i.e. average of TFI of individual crops) for IPMWORKS farms of the
sector of Arable Field Crops.
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An estimate of TFl was estimated from the information provided by farmers on numbers
of treatments for herbicides/fungicides/insecticides/others for each crop, the average
dose compared to the reference registered dose, and the average proportion of field
area treated (Figure 3). Farms are classified as a function of a typology of climatic
conditions and of a typology of cropping systems (winter crops vs. summer crops vs.
diversified vs. industrial crops vs. including grasslands).

® A large variability of pesticide use was recorded, both across types of cropping
systems and climate, but also within a given type of farms, illustrating a gradient
of IPM adoption.
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Figure 4: Page displaying the relationship between an Index of IPM adoption and
Treatment Frequency Index, for vineyard sector IPMWORKS farms.

To compare Treatment Frequency Indexes with the level of IPM implementation, an
index was developed in the project (Figure 4). The score of IPM adoption cumulates sub-
scores as a function of information collected on various IPM-related technical options
(e.g., use of Decision Support Systems, mechanical weeding, cover crops, mowing,
mulching, use of biocontrol solutions, protection of wildlife at the landscape scale).

® There was a good correlation between the index of IPM adoption and the
Treatment Frequency Index, both at the level of the whole dataset for vineyards,
and within each hub of viticulture farms. This result supports the inference that
the adoption of holistic IPM works well for decreasing the reliance on pesticides.
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Self-evaluation of the quality of the weed, disease, and pest control as compared to other furmers in the area.
Results are presented as a function of self-evaluation in IPM adoption.
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Figure 5: Page displaying results of the self-evaluation of farmers in the sector of Arable
Field Crops, regarding the quality of weed/disease/pest control (as compared to
neighbour farmers), on a gradient of the level of IPM adoption, according to farmers’
opinion. The size of the bubbles is proportional to the number of farms. Bubbles with
dark circles indicate that at least one farm of the bubble is organic.

12

Farmers were asked to make a self-evaluation of the quality of pest management (Figure

5):

® For the three groups of pests, most IPMWORKS farmers, including those who state
that they are implementing full IPM, think that their weed/disease/pest control is
as good as, or even better, than in neighbouring farms.

® The farms indicating problems with weed control are either organic farms, or farm
with a low level of Integrated Weed management

® The results support the message that holistic IPM provides satisfying control of
weeds, diseases and pests, in spite of the decrease in the reliance on pesticides.
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Self-evaluation 1 \8

The farmers were asked to indicate whether their equipment costs, workload/ha, and gross margin were low, similar
or high as compared to neighbors. Results are presented as a function of a self-evaluation of IPM adoption.
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Figure 6: Page displaying results of the self-evaluation of farmers in the sector of Arable
Field Crops, regarding some important indicators for IPM assessment, namely workload,
equipment costs, and farm profitability (as compared to neighbour farmers), on a
gradient of the level of IPM adoption, according to farmers’ opinion. The size of the 13
bubbles is proportional to the number of farms. Bubbles with dark circles indicate that

at least one farm of the bubble is organic.

Like the level of pest control, the self-evaluation on workload, equipment costs and
gross margin was targeted in the self-evaluation (Figure 6):

® |In this sector of Arable Field Crops, workload tends to be higher in those farms
where full IPM is implemented, especially in organic farms.

® However, there is no clear trend of increase in equipment costs for those farms
where IPM is fully implemented.

® All IPMWORKS farmers think that the profitability of their farm is either similar or
higher than in neighbour farms, including those farmers who state that they are
implementing full IPM. Even though qualitative and declarative, this result supports
the statement that holistic IPM can provide good economic outcomes, even though
decreasing reliance on pesticides.
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Booklets #2 — Quantitative
survey

The five booklets from Survey #2 (for the five sectors) are available from the IPMWORKS

website, and from the IPM Resource Toolbox, using search keys ‘Project’=IPMWORKS,

‘Resource title’=booklet.

Each sector booklet is separated into several sections:

® Treatment Frequency Index by farm (average of crops grown in each farm), by
country. Bar plots distinguish TFI-Herbicide, TFI-Fungicide, TFl-Insecticide, TFI-
Other chemicals, and TFIl-‘low impact pesticides’. This section includes some
results from PESTIRED, the Swiss network of demo farms affiliated to
IPMWORKS.

® Treatment Frequency Index by crop, by country.

® Relationship between pesticide use and pesticide impact, by comparing
Treatment Frequency Index and Harmonised Risk Indicator (HRI-1) at the
cropping system scale.

® Relationship between pesticide use and indicators of economic sustainability
(available only for Arable Field Crops, where economic indicators could be
computed for a larger number of farms). This section also includes data from the
Swiss network PESTIRED.
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Computation of quantitative indicators

All quantitative indicators presented in this report were computed by the AGROSYST
system, based on data inputs from Hub Coaches:

Using standardised indicators computed with the same method, based on
standardised prices and reference data, facilitates the comparison of farms from
different countries, from an agronomic point of view. However, computed economic
indicators might be slightly different from indicators from other sources, computed
locally from real economic data.

TFI values used French computation methods coded in the AGROSYST system,
using French reference doses for each product and each crop species, i.e. the
lowest registered dose of a given product for a given crop, across the various
potential target pests of the product. This implies that an individual treatment
at a registered dose, for a target pest requiring a high dose, might induce an
individual TFI value higher than 1.

Workload, assessed as hours per hectare, was computed based on the
AGROSYST equipment database, including work output for each equipment
type. This indicator quantifies workload of each field operation, including
manual operations, but excluding time for field monitoring, preparation of
equipment, road transport, paper work...

Prices (agricultural products, inputs, equipment) were extracted from the
AGROSYST database, coming from FranceAgriMer institute.

The following figures shows some examples of booklet pages, along with the main

messages supported by the results.
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Figure 7: Page displaying Treatment Frequency Index per crop, for IPMWORKS Danish
farms (sector Arable Field Crops).
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Data collected from Survey#2 was used to compute the Treatment Frequency Index, an
indicator of reliance on pesticides, presented at the level of crops in Figure 7, for the
Danish IPMWORKS farms.

® In Arable Field Crops, results highlight a large range of pesticide requirement
across crop types. Oilseed rape is the crop grown in the IPMWORKS Danish
farms with the highest pesticide requirement, especially because of high TFI-
insecticides.

® For a given crop, TFl can vary substantially across farms. For example, wheat TFI
ranges from 1.6 to 3.1
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TFl as a function of HRI1 P -\30

The Harmenised Risk Indicator
1 (HRI1) is calculated by
multiplying the quantities of
active substances in plant
protection preducts by a
weighting factor (4 groups:
low-risk substances, approved
substances, substances being
g i considered for substitution,
2 . » - non-approved substances),

Total chemical TF excluding low Impact pesticide

Positive relationship between total chemical TFl and HRI

Figure 8: Page displaying the relationship between Treatment Frequency Index and
Harmonised Risk Indicator (HRI-1), both computed at the level of cropping systems
(average of crops grown in the cropping system), for the sector of Arable Field Crops.

Data collected from survey #2 was used to analyse the relationship between an indicator
of pesticide use (TFl) and an indicator of pesticide impact (HRI1), both assessed at the
cropping system level (Figure 8).

® There was a relatively good (but not linear) relationship between pesticide use
and pesticide impact, at the scale of cropping system. The higher the level of
pesticide use (measured by TFI), the higher the risk of spraying with an active
substance with a high ecotoxicological risk (and therefore with a high HRI
coefficient).
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Case of Switzerland: TFl conventional I’P -\
field as a function of TFl innovative field \

~ ./. y

TH innavative < TFi conventionnal

Exceptin rare cases, the TFl of innovative fields is lower than the TFi of conventional fields.

Figure 9: Page displaying pesticide use in the specific case of Swiss farms from the
PESTIRED network. Each dot is the average TFl over 4 years in a given farm, comparing
‘Conventional’ plots (X-axis) and ‘Innovative’ plots (Y-axis).

In the PESTIRED network (Swiss network affiliated to IPMWORKS, sector Arable Field
Crops), two field plots are monitored within each farm, namely a ‘Conventional’ plot
(“business as usual”), and an ‘Innovative’ plot, with the same crop, but all IPM-based
non-chemical solution implemented, as much as possible. Figure 9 illustrates the
differences in pesticide use, quantified through the Treatment Frequency Index (TFl),
between ‘Conventional’ and ‘Innovative’ cropping systems

® In most PESTIRED farms, TFI values are rather low, even in the ‘Conventional’
plots.

® PESTIRED allows quantification of pesticide use reduction through the
implementation of holistic IPM.
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‘Gross product’ corresponds to the income generated by the sale of products "Semi-net margin’ corresponds to the difference between gross margin and
harvested during an intervention. mechanisation and operational costs but without the difference with labour costs.

Within a group of farms (i.e. within a given region), farms with lower TFl values do not tend to have lower
productivity (gross product) and profitability (semi-net margin).

Figure 10: Page displaying relationships between pesticide use (Treatment Frequency

Index computed at the cropping system level, as an average of TFl in each crop of the

crop rotation) and (i) gross product, and (ii) semi-net margin (gross product —input costs 19
— equipment costs), for IPMWORKS farms of the sector of Arable Field Crops (including

Swiss farms of PESTIRED).

Economic indicators (gross product, input costs, equipment costs, semi-net margins)
could be computed for a sub-sample of farms where all the details were available, in the
sector of Arable Field Crops. Analysing these indicators on a gradient of pesticide use
(TFI) provides insight on the economic consequences of the level of IPM adoption (Figure
10).

® For a given hub/country, graphs show quite a wide range of pesticide use
(related to the level of IPM adoption), but no clear relationship with Gross
product or Gross margin. This result supports the important message that
reducing the reliance on pesticide through holistic IPM is possible without
impairing either farm productivity or farm profitability.
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Booklets #3 — progresses made
during the project

The five booklets (for the five sectors) are available from the IPMWORKS website, and
from the IPM Resource Toolbox, using search keys ‘Project’=IPMWORKS, ‘Resource
title’=booklet.

Each booklet is separated into several sections:

Evolution of IPM awareness and motivation of IPMWORKS farmers during the
course of the project.

Evolution of the technical implementation of IPM in IPMWORKS farms during the
course of the project.

Self-evaluation of IPMWORKS farmers regarding their evolution of pesticide use
during the course of the project.

Self-evaluation of IPMWORKS farmers regarding trends in weed/pest/disease
problems during the course of the project, analysed as a function of the evolution
of pesticide use.

Self-evaluation of IPMWORKS farmers regarding trends in costs (pesticide,
equipment, salary costs) during the course of the project, analysed as a function
of the evolution of pesticide use.

Self-evaluation of IPMWORKS farmers regarding trends in yields, workload and
profitability during the course of the project, analysed as a function of the
evolution of pesticide use.

The following figures shows some examples of booklet pages, along with the main

messages supported by the results.
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CHANGES IN MOTIVATION CAUSES OF CHANGES IN PERCEPTION
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Interest of hub coach and other farms in changing the farmers’ perception of IPM and pesticide use.

Importance of IPM resource toolbox, changes in regulation, advisory services and societal pressure in
changing the farmers’ perception of IPM and pesticide use.

Figure 11: Page displaying the evolution of IPM awareness and motivations by
IPMWORKS farmers from the sector ‘Vineyards’, and causes for changes in their
perception.

The main results about trends in awareness and motivation among IPMWORKS farmers
are shown in Figure 11, for one sector (vineyards).

® About 60-70% of farmers stated that their motivation to adopt further IPM and
to reduce pesticide use has increased or slightly increased during the course of
the project.

® Almost 80% of farmers from the ‘vineyards’ sector state that the work done
within the IPMWORKS project, with the Hub Coach and peer-to-peer knowledge
exchange within the hub, has played a role in their perception of pest
management (statement either “fully true’ or ‘rather true’). This result validates
the methodological approach developed by the IPMWORKS project to promote
IPM adoption, based on peer-to-peer learning and the concept of Hubs and Hub
Coaches.

Booklets from other sectors display very similar results.
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More changes in fertilisation and sowing dates, and changes in cultivars.

No further use of biocontrol solution, D§S, mechanical weeding, false seed bed, introduction of companion
crops or mix cultivars.

Figure 12: Page displaying changes in IPM-related technical options, at the crop level, in
IPMWORKS farms of the sector Arable Field Crops.
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The survey allows to identify the IPM technical options that were further adopted by
IPMWORKS farmers during the project. Figure 12 presents results for the sector of
Arable Field Crops. For this sector, the main insights are:

® The adoption of disease-resistant cultivars is by far the technical option that has
been most adopted, followed by adaptation of sowing dates and adaptation of
fertilisation modalities, to reduce weed/disease/pest pressure.

® Biocontrol solutions are limited for this sector, and no further adoption was
observed during the project.

® Improvement of decision making by using Decision Support Systems is only rarely
mentioned as a technical option that has been increasingly adopted during the
course of the project.

Of course, the technical options adopted by farmers are very sector-specific. See the
booklets of each sector to see the survey results for other sectors.
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Figure 13: Page displaying the self-evaluation of trends in weed/disease/pest problems
during the course of the project, by IPMWORKS farmers of the sector Arable Field Crops,
analysed as a function of trends in pesticide use.

Survey#3 included a self-assessment of farmers about the evolution of the quality of
weed, disease, and invertebrate pest control. Figure 13 illustrates results for the sector
of Arable Field crops.

® Most IPMWORKS farmers state that they either reduced pesticide or did not
change pesticide use. Very few state that they had to increase pesticide inputs
during the period of monitoring.

® Disease and invertebrate pest problems tended to decrease in those IPMWORKS
farms where fungicides and insecticides use decreased along the course of the
project. This result supports the main message that IPM provides an efficient
control of pests and diseases, even though decreasing the reliance on pesticides.

® The trend is similar for weeds, even though a few farmers who decreased
herbicide inputs also stated that their weed problems slightly increased. This
could indicate that weed management with low herbicide inputs is challenging
in Arable Field Crops, as often recognised.
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Figure 14: Page displaying the self-evaluation of trends in pesticide costs, equipment
costs, and salary costs during the course of the project, by IPMWORKS farmers of the
sector Arable Field Crops, analysed as a function of trends in pesticide use.

The last section of Survey#3 deals with the self-assessment of farmers regarding the
consequences of changes in pest management strategies for farm economics. Figure 14
presents results for trends in pesticide costs, equipment costs, and salary costs, as a
function of trends in pesticide use, for the sector Arable Field Crops.

® Logically, a decrease in pesticide use tended to lower pesticide costs.

® Equipment costs generally increased during the course of the project for all
farmers, without any clear relation to the trend in pesticide use.

® The results also showed no clear relationship between the trends in pesticide use
and shifts in salary costs.
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Figure 15: Page displaying the self-evaluation of trends in yields, workload, and
profitability, during the course of the project, by IPMWORKS farmers of the sector
Arable Field Crops, analysed as a function of trends in pesticide use.

Consequences of further reduction in pesticide inputs through further IPM adoption on
farm economics are presented in Figure 15 for Arable Field Crops. The main insights are:

® No clearrelationship between trends in pesticide use and crop yields is observed.
This supports the message that IPM is efficient for pest management and prevent
yield losses. It also confirms that reducing pesticide use does not compromise
the agricultural productivity, or threaten food security in Europe.

® Similarly, no clear relationship is observed between trends in pesticide use and
workload. Most farmers who reported a decreased pesticide use also stated that
this did not affect their workload.

® Finally, no clear relationship is observed between trends in pesticide use and
farm profitability. This result reinforces the key message that reducing the
reliance on pesticides through holistic IPM is possible without negatively
impacting farm profitability.
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Access to booklets and data

The booklets produced from the three surveys performed during the IPMWORKS project
are available from the IPMWORKS website, and from the IPM Resource Toolbox, using
search keys ‘Project’=IPMWORKS, ‘Resource title’=booklet.

The booklets were disseminated to the IPMWORKS consortium to provide feedback to
Hub Coaches and farmers, and to support all partners in communicating IPMWORKS
outcomes.

In accordance with the project’s Data Management Plan, the anonymised datasets of
the three surveys covering the five sectors were published in the INRAE data repository
assigning a DOI (https://doi.org/10.57745/UTNXCR), making it publicly available.

THIS PROJECT HAS RECEIVED FUNDING FROM
THE EUROPEAN UNION" HORIZON 2020 RESEARCH
AND INNOVATION PROGRAMME

UNDER GRANT AGREEMENT N. 101000339

26


https://ipmworks.net/category/booklets/
https://ipmworks.net/toolbox/en/#/
https://entrepot.recherche.data.gouv.fr/
https://doi.org/10.57745/UTNXCR

b
I P \ D5.5 - A monitoring and evaluation booklet, usable for network

dissemination & communication purposes

Annexes

List of annexes

Awareness and motivation for IPM, main IPM options, pesticide use and self-assessment
® Annex 1.1 - Booklet #1 — Sector Arable Field Crops

Annex 1.2 - Booklet #1 — Sector Vineyards

Annex 1.3 - Booklet #1 — Sector Orchards

Annex 1.4 - Booklet #1 — Sector Outdoor Vegetables and Ornamentals

Annex 1.5 - Booklet #1 — Sector Greenhouse Horticulture

Quantitative indicators of pesticide use, pesticide impacts, and economic profitability

® Annex 2.1 - Booklet #2 — Sector Arable Field Crops
Annex 2.2 - Booklet #2 — Sector Vineyards 27
Annex 2.3 - Booklet #2 — Sector Orchards

Annex 2.4 - Booklet #2 — Sector Outdoor Vegetables and Ornamentals

Annex 2.5 - Booklet #2 — Sector Greenhouse Horticulture

Progress made in IPM adoption during the course of the project
® Annex 3.1 - Booklet #3 — Sector Arable Field Crops

Annex 3.2 - Booklet #3 — Sector Vineyards

Annex 3.3 - Booklet #3 — Sector Orchards

Annex 3.4 - Booklet #3 — Sector Outdoor Vegetables and Ornamentals

Annex 3.5 - Booklet #3 — Sector Greenhouse Horticulture
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6.1. Annex 1.1 - Booklet #1 - Sector Arable Field Crops
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SURVEY #1

IPM awareness, IPM
adoption, pesticide
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Farmers' Awareness of IPM

and Motivations

 Thenetwork covers a wide range of crops ... but some countries are more diversified than others.
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Treatment Frequency Index (TFI)
TFlis used as a metric of frequency and
intensity of pesticide use,

The TF| was determined based on:
* the number of treatments
= average dose (% recommended

dose for target pest}
* average % of treated area (default =
100)
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{il) climatic zone.
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TFImetric shows a large range of pesticide use across farms, that can be attributed to:
+ Nature of crops (Potatoes and rapeseed are crops requiring high levels of pest/disease control)

Geographic location
* Levelof IPM adogﬁ:m
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We tested a new IPM Index caleulated from the information collected on crop and pest management.
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The range of IPM adoption varies across
farms, and this explains part of the
pesticide use.

Farms diversified with grass show a lower
TFland higher IPM index.
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Topics included in IPM Index

Cultural practices at the crop and farm levels were evaluated based on the last 2

cropping seasons.

IPM practices included in the index were e.g. number of crops in the retation, use of

resistant cultivars, edapted sowing dates te escape pests, soil tillage strategy, use of
| Decision Suppart Systems, mechanical weeding...

Each practice rating was then scored between (-4, The IPM index is the sum of the

weighted scores and ranges from [0 - 84],
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Farmers rarely cited Decision Support Systems {D55) for the decision making of
treatments: herbicides, fungicides, insecticides, nematicides, slug control, and
growth regulators.

DSS does not appear to be a major component of IPM strategies in IPMWORKS arable farms.
Progress could probably be done in this area.
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Choosing wheat cultivars resistant to disease is a major option, particularly in Denmark, Italy, Slovenia... Some
farmers are growing mixtures of wheat cultivars to enhance the crop robustness.

Potato cultivars resistant to diseases are rather poorly used, because of technological constraints from the
_industry.
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Self-evaluation

Self-evaluation of the quality of the weed, disease, and pest control as compared to other farmers in the area.

Results are presented as a function of self luation in IPM adoption.
QUA LITY OF QUALITY OF QUALITY OF
. WEED CONTROL " DISEASE CONTROL ‘ PEST CONTROL
as compared to neighbor farmers.. as compared to neighbor farmers... as compared to neighbor farmers
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Rather beffer - Rt . 9 Raier Dettar , ®
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Farmers consider weed control Farmers consider disease control Farmers consider pest control
similar to better comparedto similar to better compared to similar to better compared to
neighbor farmers, whatever the neighbor farmers, whatever the neighbor farmers whatever the
level of IPM adoption. level of IPM adoption. =i level of IPM adoption.
is er efficient

IPM is rather efficient for pest
control.

P

The farmers were asked to indicate whether their equipment costs, workload/ha, and gross margin were low, similar

or high as compared to neighbors. Results are pr d as a function of a self-evaluation of IPM adoption.
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No clearimpact of IPM adoption on No clearimpact of IPM adoption on Most IPMWORKS farmers think they
workload/ha. equipment costs. have similar or higher gross
margins than their neighbors.
IPM is rather cost-effective.
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6.2. Annex 1.2 - Booklet #1 - Sector Vineyards

0
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UNDER GRANT AGREEMENT N, 101

&

works=\
VINEYARDS

Survey #T. IPM awareness, IPM adoption,
pesticide use and self-evaluation

SURVEY #1

IPM awareness, IPM
- ° .
adoption, pesticide
use and self-
. p N
evaluation : {
> FARMING CONTEXT Al
NUMBER OF PARTICIPANT COUNTRIES TOTAL ORGANIC
FARMS FARMS
3 FARMERS EXPECTATIONS AND i SPA'S"L':::'L:GM' :
PREFERENCES
» CULTURAL PRACTICES: FARM LEVEL
@
3 CULTURAL PRACTICES: CROP LEVEL &
PESTCONTROLEFFICACY: AVERAGE Av:uoe-:’fs:ml:nc:
) PERCEP“ON OF THE FARMER VINEYARD SIZE OF FARMERS
166 ha 22 YEARS

COST-EFFICIENCY~
> PERCEPTION OF THE FARMER:
SELF-EVALUATION
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fly

Farmers' Awareness of IPM PV
and Motivations

Rating statements from not "Fully true” to "Not at all true” or "Very important to "Not at allimportant”.
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"IPMis a way to reduce environmental impacts”, "For me, crop protection must be cost-effective”, "Not
compromising my health” and "High Product quality” is considered to be the most important factors for
IPMWORKS farmers.

Farmers do not consider alternative crop protection methods to be too risky in terms of crop yields.

Pesticide Use IP VI

BTF-Insecticides_Chemicals B TFI-Pesticides_COther B TF-Herbicide WO r k S
BTF-Fungiclde Other OTFI-Funglclde_Cupper Based OTFI-Fungldde_Sulphur Based

OTF-Insecticides_Matural Origin
20 I

30
Treatment Freguency Index (TFI)

TFI is used as a metric of frequency and intensity of
pesticide use.

The TFl was determined based on:
* the number of treatments
+ average dose (% recommended dose for target pest)
» average % of treated area (default = 100)

'
'
I
]
25 ]
I
|
i
I
I
I
I

I

High-impact chemical pesticides are shown in dark colors
at the bottom.

Low-impact natural pesticides are shown in light colors at
the top.

Treatment Frequency Index (TFI}

ik Hlllliﬂ

Portugal Slovenia Spain

.@ Organic farms

TFImetric shows a large range of pesticide use across farms, that can be attributed to:
= Climatic conditions
+ Levelof IPM adoption
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Integrated Pest Management
Index

We tested a new IPM Index calculated from the information collected on crop and pest management.

©Spain @Portugal ©Slovenia

— 30
3
5® &}
2
= o
3 © o 5
£ Q@
g 15 (o] o
g ® pd .
& o o ©
- ® Topics included in IPM Index
E ¥ Cultural practices at the crop and farm levels wers evaluated based on the last 3
E o cropping seasons.
2o @] IPM practices included in the index were e.g. use of Decision Support Systems,
L] = 0 b 5 5 0 45 o 75 B0 resistant cultivars, cover crops, ing, mulching, use of biocontrol seluti
Integrated Pest Management (IPM) Index mechanical weeding, protection of wildlife at the iondscape scale...
Each practice rating was then scored between 0-4. The IFM index is the sum of
the weighted seores and ranges [0 - 80].
The range of IPM adoption varies across farms, and this explains part of the pesticide use.

4

g:gision Support

em 36

. Variety in>|\1’[;\\li

‘Choice works

DEDE Used  BRDSE s wmel 100%%

Herbicides Fungicides Insecticides

g FEERERyIES

Spain Foctugal Slevenia
Farmers cited Decision Support Systems (DS5) for the implementation of * Option 1 Cultivar(s| resistant to major diseases
herbicides, fungicides, insecticides, nematicides, slug control, and * Option 2 Cultivar{s resistant to major pests
' 2 ' ' ! g * * Option 3 Cultivar(s) sensitive to all major pests and diseases
growth regulators, but still with quite a low frequency.
Constraints on vineyards make the use of resistant cultivars difficult.

The survey informs about how far the various components of IPM are already implemented by IMPWORKS
~ farmers in vineyards. Progress could probably be made on the generalization of Decision Support Systems.
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g

45 Biocontrol

Slovenia Portugal m Spain

Grape camoufiage (Kaaolin)

Hormone |ke bait
poison released only to attracted insects)

Trunk treatment (ghue / lime)

Enhancement of natural regulation Biocontrol is widely adopted by
(hedges, flower strips, trees...) IPMWORKS farmers in the vineyard
sector, particularly in Portugal, but

Insect mass trapping

also in Spain and Slovenia.

(chemetrophic/ biological attraction) I
Mating disruption — Mating confusion
RRARE bl 00 Insect mass trapping is the most
popular approach, inthe three
Release of biocontrol agents = PP
regions.
None
| ——— Other biocontrol solutions used are

grape camouflage with kaolin,

poomoowome e % = ¥ L runk treatment, and enhancement
of beneficials around the vineyards
(Spain), and mating disruption
(both in Spain and Portugal).

Self-evaluation [

Self-evaluation of the quality of the weed, disease, and pest control as compared to other farmers in the area.
Results are presented as a function of self-evaluation in IPM adoption.

+ QUALITY OF QUALITY OF QUALITY OF
S - .
=~ WEED CONTROL DISEASE CONTROL ‘ PEST CONTROL
as compared to neighbor farmers... as compared to neighbor farmers... as compared to neighbor farmers...
V==
Bater BoHar ( ) Betfer . .
Ralher beHer Rather beter 1 Ralher beter
Similar Similar Similar . .
Rather poorer ™ O Rather poarer Rather poorer
Porer Foarar Poorer
e = o —— AL
ey e s T8 iy
Farmers consider weed control to Farmers iderdi to Farmers consider pest control
be similar or better than neighbor be better than neighbor farmers, similar to better compared to
farmers, whatever the level of IPM whatever the level of IPM adoption. neighbor farmers, whatever the
PM is efficient for disease control level of IPM adoption.

PMis ent for control.
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Self-evaluation i’PM\B

FARM PROFITABILITY works~

The farmers were asked to indicate whether their equipment costs, workload/ha, and gross margin were low, similar
or high as compared to neighbors. Results are presented as a function of a self-evaluation of IPM adopti

0 " P

WORKLOAD [ HA ﬁ EQUIPMENT COSTS " GROSS MARGIN

as compared to neighbor farmers.. as compared to neighbor farmers... as compared to neighbor farmers.
Higher Warkioad é ¥ Higher Costs O W'h-;':;:
Rather Hgher Rather Wiher S'- tana sghe
Senlor Werkiondl Simior Costs ﬁ J simiar Gross
- marghn
ke e i ol
fowm Woriood tower Cosls Lower Grow
Morgin

8= == w~—r1 F==—wm—1
No clear impact of IPM adoption on No clear impact of IPM adoption on No clear impact of IPM adoption on
workload/ha. equipment costs.

gross margin.
IPM is cost-effective !

—
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6.3. Annex 1.3 - Booklet #1 - Sector Orchards

S

works=\
ORCHARDS

Survey #I. IPM awareness, IPM adoption,
pesticide use and self-evaluation

SURVEY #1

IPM awareness, IPM
. - -
adoption, pesticide
use and self-
- 3

evaluation {

> FARMING CONTEXT WK

NUMBER OF PARTICIPANT COUNTRIES TOTAL ORGANIC
FARMS FARMS
» FARMERS EXPECTATIONS AND - ITALY, SLOVENIA =
PREFERENCES

» CULTURALPRACTICES: FARM LEVEL

» CULTURALPRACTICES: CROP LEVEL

\3../\ @
D

) "
PEST CONTROLEFFICACY: AVERAGE AVERAGE EXPERIENCE
> PERCEPTION OF THE FARMER ORCHARDIGE OF FARMERS
3.65ha 19 YEARS

COST-EFFICIENCY~-
> PERCEPTION OF THE FARMER:
SELF-EVALUATION
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Farmers' Awareness of IPM i’p M
and Motivations

Rating statements from not "Fully true” to "Not at all true” or "Very important to "Not at all important”.

OBJECTIVES MOTIVATIONS

1M o pratect bioshaney. Mealng the Sumants o consumen

118 .1 way baraduce sk oanenisl inpocs
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11310y b i b vt v of oy poschycis
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‘_ Froadoen in my choices
PR b b st e
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W 2wy ko sy ok Mgintaining agcstun Fodton
1P 1w e i tions

TR vy reatichmy s ol creg protecten pusduch

storap el

Baaufiul & haaiy secharch

Anincomas e high s posible

. Hgh procuct qualty
Vigh yiai

P o, e phbebon (s ek o bk bnbuseitr

e

5

e b sty e

6 A - D b BV ey Importard @3-Kater mperinn Wntenecise 8-Nal maly Fnpaticn) BS-Nat o o imporam D6 N - Do oo

“IPMis a way to improve soil health”, "I try to restrict my use of crop protection product”, and "High Product
Quality” is considered to be the most important statements for IPMWORKS farmers.
Protecting the environment, natural resources, and biodiversity is a very important factor influencing farmers’
decision toimplement IPM.

Pesticide Use P M

w Herbicdes m Fungicides_Chemical Bimecticides_Chemical  @TFI_Other Pesticides WO r k S
@mFungicides Cupper Based  Fungicides_Sulphur Based - Insecticides_Nasural

12 Apples
olives (slovenia)
(1taty) Treatment Frequency Index (TFI)
10
TFl is used as a metric of frequency and intensity of
pesticide use.

The TFl was determined based on;
» the number of treatments
+ average dose (% recommended dose for target pest)
+ average Y of treated area (defauit = 100)

TFI metric shows a large range of pesticide use across farms, that can be attributed to:
~+ Natureof crops '
~ + Levelof IPM adoption
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Integrated Pest Management
IndeXx

We tested a new IPM Index calculated from the information collected on crop and pest management.
Oltaly ©Slovenia

=3

3 &)

5 19 o

o

£

- 8

o

% 4 o (5]

£ o ©

5 o) Topics included in IPM Index

E " ®) Culturzl practices at the crop and farm levels were evaluated based on the last 3

@ e) @ Cropping seasons.

s (] O oo ° IPM practices included in the index were e.g. use of Decision Support Systems,
2 30 40 50 [ 70 8 w0

resistont cultivars, cover crops, mowing, mulching, use of biocontral solutions,
mechanical weeding, protection of wildiife ot the londscope secale..

Each practice rating was then scored betwsen 0-4, The IPM index is the sum of
the weighted scores and ranges [0 - 84],

Integrated Pest Management (IPM) Index

The range of IPM adoption varies across farms, and this explains part of the pesticide use.

@gﬁg'gi;%n Support

7055 Used  @R03S not wed

Havbicider Fungicdes isceides i)

s § §§8 585 5% 83

Cplien 1 +2

Cptian 142

‘Option |

i s 3 n Olive Apphe
Farmers cited De:_tsmn Suppart Syslterns (DS5) for the implementation of + Otion 1 All cultivars resistar to isjor diseases
herbicides, fungicides, and insecticides, * Option 2 Part of cultivars resistant to major diseases

= Option 3 No cultivar resistant to major diseases

* Option 4 All cultivars resistant to major insect pests

* Option 5 Part of cultivars resistant to major insect pests

= Option 6 No cultivar resistant to major insect pests

'I'I'l.sl.lru"y-lm mm{m the various Resistant cultivars is not a main factor for olive groves (often old
components of IPM are already implemented by trees)... it is more important when selecting apple cultivars.
IPMWORKS farmers in orchards.
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T ° oy 6
4p Biocontrol IP M\
works\
(hadges, Nowsr strips, tress |
e e I
) e .
Falease of biocotrol ayents
romone e ot [
Olive
(taly)
|chensatrop hic/ Lok cal attraction )
wasgamnonen [
elease of biozoatrel ngents -
-~ -
%
Biocontrol is widely adopted in IPMWORKS olive groves (more than 80% of farms), with mass trapping and
camoufiage of fruits with Kaolin as main solutions.
Mating disruption and mating confusion are also widely adopted in apple to control insect pests.

s

Self-evaluation IPM%7 42

WEED, DISEASE AND PEST CONTROL works=

Self-evaluation of the quality of the weed, disease, and pest control as compared to other farmers in the area.
Results are presented as a function of self-evaluation in IPM adopti

£ QUALITY OF QUALITY OF . QUALITY OF
=~ WEED CONTROL DISEASE CONTROL ¥ PEST conTROL
as compared to neighbor farmers. .. as compared to neighbor farmers... as compared to neighbor farmers....
Batiar — e = worer | setter
Rather belter . Rather better 6 Rather betler . ‘
Similar '_ B X _' 3 : Similar Strmller
Rather poorer == ; Rather poarer Q O O Roher poorer .
) 44 a4 acpamc . E I = z i S [R—— =
[r—— lé It = © B, E _':E : N §- .suqmmwm—.;
'Noclearimpact of IPM adoption on Farmers consider disease control to Fa ider pest control
weed control. Weed controlis an be similar or better than neighbor similar to better compared to

farmers, whatever the level of IPM
adoption.
disease

issue in some organic farms, but neighbor farmers, whatever the
level of IPM adoption.

1PM is efficient for pest control.
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Self-evaluation P Mﬁ

FARM PROFITABILITY works

The farmers were asked to indicate whether their equipment costs, workloadlhu, and gross margin were low, similar
or high as compared to neighbors. Results are presented as a function of a self-evaluation of IPM adoption.

1 L]
@ WORKLOAD | HA EQUIPMENT COSTS " GROSS MARGIN
as compared to neighbor farmers... as compared to neighbor farmers.., as compared to neighbor farmers..,
Figher Workload ( 5 “‘ Mighee Costs C_ b wghec 9_;: .
- @ Rt @@\ -
Smilce Woekoad o A\ ‘.._; ] Simior Costs. \‘_F /O vilu“c..:: . “
Roter Lower 1 oot Mo Rother Lower
Weekdoad Py Ceoss Mesgin
Lower Worklood Lower Coste v O mo:‘ z::
léT'--\\%Aim.mm 72 ['7::_':" § Sell evamation § 's:,’_:“ 2'7 wnw-——g
Whatever the level of IPM adoption Whatever the level of IPM adoption Most IPMWORKS farmers think they
farmers consider workload/ha to be farmers consider equipment costs have similar or higher gross
similar to higher. to be similar to higher. margins than neighbors.

—
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6.4. Annex 1.4 - Booklet #1 - Sector Outdoor Vegetables and
Ornamentals

—asi,e (4 y

US ERGRANTA? MENT N, 1

works=\

OUTDOOR
VEGETABLES

Survey #1: IPM awareness, IPM adoption,
pesticide use and self-evaluation

SURVEY #1

IPM awadareness, IPM
. o -
adoption, pesticide
use and self-
. e

evaluation {

> FARMING CONTEXT | g

NUMBER OF PARTICIPANT COUNTRIES TOTAL ORGANIC
FARMS BELGIUM, FINLAND, FARNS
> ::::‘E:::g’é:m“"o"s ahe 38 PORTUGAL, SERBIA, 6
THE NETHERLANDS

» CULTURAL PRACTICES: FARM LEVEL
oL
9 CULTURAL PRACTICES: CROP LEVEL ~-0O-

©©
= @&
PEST CONTROL EFFICACY: \—\ 5y

> SERCEPTION OF THE FARMER Pt N ., 208
COST-EFFICIENCY- FARM SIE OF FARMERS
178 ha 21YEARS

> PERCEPTION OF THE FARMER:
SELF-EVALUATION
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Farmers' Awareness of IPM
and Motivations

Rating statements from not "Fully true” to "Not at all true” or "Very important to "Not at allimportant”.
OBJECTIVES MOTIVATIONS

I 0 i sl Bty
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"IPMIsnumyhndueoputl&deuu’ "Not Compromising my health”, Beautiful & healthy crops”, and "High

product quality” are iered to be the most important statements for successful IPM adoption.
Protecting the environment, natural resources, and biodiversity is a very important factor influencing farmers'
decision to implement IPM.

Pesticide Use IPV

BTF-Herbicide aTFl-Fungicide Cupper Based ETF-Fungicides_Other WwWor l{ S

OTF-Inseciicldes Chemical BTFi-Nemalicldes QTA-Slugs

OTFl-Growth oTFi Sulphur Based OTFi-Insecticikdes_Natural Origin

3 . Treatment Frequency Index (TFI)

1
—_ ] 1 TFlis used as a metric of frequency and intensity of
t 1 1
E” J ) pesticide use.
3 : i
'E L k The TFl was determined based on:
E. 1 : = the number of treatments
£ 0 : + ayerage dose (% recommended dose for target pest)
3_ : : * average % of treated area (default = 100)
g 15 : i
1
T | i
o ' ' High-impact chemical pesticides are shown in dark colors at
E 5 ) the bottom.
g Low-impact natural pesticides are shown in light colors at
0 ] 2, the top.
Serbia Portugal The Netherlands Finland Belglum
F Cganic farms

TFI metric shows alarge range of pesticide use across farms, that can be attributed to:
* Nature of crops
+ Levelof IPM adoption
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Integrated Pest Management
IndeX

We tested a new IPM Index calculated from the information collected on crop and pest management.
@ Belgium © Finland @ Portugal © Serbia @ The Netherlands
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g o 9 E
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L . e} - @ ™ ? = 9% e e 0 Topics included in IPM Index

Integrated Pest Management (IPM) Index Cultural practices at the crop and farm levels were evaluated based on the last 3
cropping seasons. Farmers rated these practices between 1 (“Not at all true”) and 5
[“Fully true”), based on their individual perspectives.

The range of IPM adoption varies across
farms, and this explains part of the

pesticide use.

. Each practice rating was then scored between 0-4 and carnied a weight of 1 in the
caleulation of the IPM Index, except “Cholce of Pesticides” which had a weight of 2.

The IPM index is the sum of the weighted scores and ranges fram [0 -80].

@gec'sion Support

ystem 46

WOFKS
DRSS e WEOSS pot e AWR
n
i Opfion 4
[
— Opfion 4
s Opiion 3
5
et OpHon 2
o)
20
"o
R

s RiEiERERER
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Polatoes ugar Beets
* Option 1 | choose predominantly varieties that are resistant against

Farmers did not cite any Decision Suppurt Systems (D3S] for the
implementation of herbicides, fungicides, insecticides, nematicides, slug
control, and growth regulators.

DSS does not appear as a major component of IPM strategies in these
arms.

diseases and focus on healthy se=d/planting material

+ Option 2 | predominantly mix varieties, with at least 3 different varieties
and focus on healthy seed material

= Option 3 In some cases, | choose varieties that are resistant against
diseases

= Option 4 | only choose varieties according to yield or market, or season,
without checking if they are resistant to disease

The survey informs about how far the various components of IPM are already implemented by IMPWORKS

farmers in outdoor vegetables.
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Self-evaluation

Self-evaluation of the quality of the weed, disease, and pest control as compared to other farmers in the area.

Results are presented as a function of self-evaluation in IPM ption.
4 QUALITY OF @ QUALITY OF . QUALITY OF
1 ’ -
=~ WEED CONTROL " DISEASE CONTROL ‘ PEST CONTROL
as compared to neighbor farmers... as compared to neighbor farmers... as compared to neighbor farmers....
BeHer (&) | : Bether ‘:'_; ; } Bether .
Rather betfer - O Rather botler _ G' O Rather bettor .
similar 8 @ . Similar l:-) o] Similar .
A 4
Rather pocrer Rather poorer Rather poores
Poorer Poorer el
merTE—— | H ) Arwema segnrie 'g 5 E @ H H
© A E- Sell-evaluation —— % g 15- Self-avaluation - E |@ oo | 8 3
Farmers consider weed control Farmers consider disease control to Farmers consider pest control
similar to better compared to be better than neighbor farmers, similar to better compared to
neighbor farmers, whatever the whatever the level of IPM adoption. neighbor farmers, whatever the
level of IPM adoption. IPM is rather efficient for disease level of IPM adoption.
control. IPM is rather efficient for pest
control.

P

The farmers were asked to indicate whether their equipment costs, workload/ha, and gross margin were low, similar
or high as compared to neighbors. Results are presented as a function of a self-evaluation of IPM adoption.

(©) workLoAD /HA a EQUIPMENT COSTS " GROSS MARGIN

as compared to neighbor farmers... as compared to neighbor farmers... as compared to neighbor farmers...

Haghes Workload O & @ Hgnss Goste mﬁ:v:: .

Rother Ngher Rather Higher fs T Homer Higher
Workioad Q @ -2 Costs (Beg Grats Mergin
Simdlor Wodkdood @ @g@ Simitar Coets oo ’
Rather Lower H Raithe Lowe: R [ \ .

Kot Lowee
Wordoad Casts < \ 7 Goss Margin
Lowes Workdoad Lower Costa v :’f ) by 4
i) £ £ (@ w12, iy ——8 @==~=g i £
[ 3 Sell-avaluafion 3 |‘ = son 5 [§5mas H P— i
No clearimpact of IPM adoption on No clear impact of IPM adoption on Most IPMWORKS farmers think they
workload/ha. equipment costs. have similar or higher gross
margins than neighbors.
IPM s rather cost-effective,
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6.5. Annex 1.5 - Booklet #1 — Sector Greenhouse horticulture
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GREENHOUSE
HORTICULTURE

Survey #T. IPM awareness, IPM adoption,
pesticide use and self-evaluation

SURVEY #1

IPM awareness, IPM
- - -
adoption, pesticide
use and self- 1
-
evaluation . {
> FARMING CONTEXT woox
NUMBER OF PARTICIPANT COUNTRIES TOTAL ORGANIC
FARMS FARMS
» FARMERS EXPECTATIONS AND g BELOIUM. SPAIN .
PREFERENCES
» CULTURAL PRACTICES: FARM LEVEL
®©®
» CULTURAL PRACTICES: CROP LEVEL &
Q 4 s )A
PEST CONTROL EFFICACY: AVERAGE AVERAGE EXPERIENCE
) PERCEP“ON OF THE FARMER GREENHOUSE SIZE OF FARMERS
2.2ha 23 YEARS

COST-EFFICIENCY~-
> PERCEPTION OF THE FARMER:
SELF-EVALUATION
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s

Farmers' Awareness of IPM IPM
and Motivations ork

Rating statements from not "Fully true” to "Not at all true” or "Very important to "Not at allimportant”,
OBJECTIVES MOTIVATIONS

1Fs 0wT 10 et ookt
1l o ey S secics smcmsnialinaack

Mnating the demsand of camumen

IPM 130wy S proc e Aec of Comnmmen. Masing the demands o reclety

st ot e ot veroe. 0 v o b
1PM b & wary b profnct fhe beolth ol my famiy [eyero—
B e —
‘Mmmmﬂﬂﬂwlﬁ
B — |
B | weasm ey e | R
e e o e R v e ot v oo e [ I
ik e
e orering ey aisossor. [ [
e p— |
—— ] e avectr oo [ B o
D g | el o e
™ T A
P o e s o e R v
e — el |
L — |
[ B-Very imoarian Impariant  @E-Na! ot climpseunt

“Iry to restrict my use of crop protection products”, “IPM is a way to reduce pesticide use”, “As little
administrative effort as possible” and “Not compromising my health” are considered to be the most important
: statements for successful IPM adoption.
“Maintaining agricultural traditions” is not something important, indicating that farmers are open to change
and adopting new practices that will benefit them now and in the future.

Pesticide Use IPM

mTFl-Herbicide ®TF-Fungicide Cupper-based ®TFI-Fungicide_Other fungicides WO r Q
ﬂ!.t! HeiA, .rn. 4 .. DTFE T FrpRry EITH-S!UQS
DTF-Growth Regulators OTF-Fungicide Sulphur-based OTF-Insecticides_Natural

Treatment Frequency index (TFl)

+ average % of treated area (default = 100)

High-impact chemical pesticides are shown in dark colors

| ]
 — =i at the bottom.
E B H — iii ! Low-impact natural pesticides are shown in light colors at
the top.
| }} i E = —=

TFImetric shows alarge range of pesticide use across farms, that can be attributed to:
+ Nature of crops
~+ Levelof IPM adoption

E * TFl is used as a metric of frequency and intensity of
o To Strawb: pesticide use.

2 Red Pepper ; Raspberries

B Watermelon i (Belglum} The TF| was determined based on:

E Cucumber * the number of treatments

g - e (Spain) i + average dose (% recommended dose for targst pest)
2 §

&

E
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Integrated Pest Management
IndeXx

We tested a new IPM Index calculated from the infermation collected on crop and pest management.

Shrawbenies, Raspberries o Temala, Bell Pepper, Walermelen,

g (Belgium) Cucumbe (spain)
S .
o
s
o
£ ® -
$e é) Q@ 39 Topics included in IPM Index
'E 5 @ o @ Cultural practices at the crop and farm levels were evaluated based on the last cropping seasons.
'g i O o @ Farmers rated these practices between 1 (“Neot at all true”) and 5 ("Fully true"), based on their
30 35 40 45 50 55 so  individual perspactives,
Integrated Pest Management (IPM) Index Each practice rating was then scored between 0-3 and carried a weight of 1 in the calculation of the
IPM Index, except “Biocontrel” and “Choice of Pesticides” which had a weight of 2,
The IPM index is the sum of the weighted scores and ranges from [0 - 80],
The range of IPM adoption varies across farms, and this explains part of the pesticide use.
cjsion Support
ys em
DRSS Used  BEDES pot wned
106 o
[ e
BOE L2
b e
05 S
507 Ll
4% 4
aow ko
s £
s s
an on
Herbickies fungicides  Insechicides  Nematicides Sk conbial b | G S W S . Ty r—
l + Optien 11 dlnnse predominantly varieties that ere resistant against diseases and foouses on
Farmers did not cite any Decision Support Systems (DSS) for the healthy seed/planting material
implementation of herbicides, fungicides, insecticides, nematicides, slug E ‘;‘:‘:: ::";’:d""‘i"*""" bk acietewii ot leat L oM rent vncielies and fcusonchesithy
contral, and growth regulators. * Optien 3 In some cases, | choose varleties that are resistant against diseases
DSs does not appear as a major comp it of IPM gies in these + Optien 4 | only choose varieties according to yield or market, or season, without checking if
farms. they are resistant to diseaself you have no answer for acrop

Farmers chose cultivar varieties resistant to diseases.

The survey informs about how far the various components of IPM are already implemented by IMPWORKS
o _gy..h_‘_{' farmers in greenhouse horticulture.
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sb Biocontrol ﬁ Fco]ogicq' I’P I
infrastructurev

100% 100%
0% 0%
Ao o
TOR TO%
1 e
50% 0%
w7 «%
0% - 0%
0% % 3
: " mm O
Belgum Spaln Belglum Sgain
Blse bocontal agents e contol pesh oy 4 I8 grown in fhe g fhonnels te stiract of epel pests (puih-pul shotedy)
Wi rcion Suplan e el el Bone or pe are grown in f tunnels fo attract b {e.g. fawer
BUse biscontral agents s confiol i
diveases BFanted a hadgerow ousside e gresnhause to uppalt bareficial
Biocontrol solutions are a major component of IPM strategies in Ecological approaches for attracting beneficial organisms are developing
greenhouses. {particularly in the Spanish hub).

The survey informs about how far the various components of IPM are already implemented by IMPWORKS
farmers in greenhouse horticulture.

Self-evaluation

AT
v

Self-evaluation of the quality of the weed, disease, and pest control as compared to other farmers in the area.

Results are presented as a function of self- tion in IPM adoption.
QUALITY OF QUALITY OF
" DISEASE CONTROL "PEST CONTROL
as compared to neighbor farmers.. as compared to neighbor farmers.
Befter Betier €
Rather better Roither befer C -~
S st X ‘)
‘other poore =] Raither paarer -
Foorar Poorer
(@ scvm s | - _ Solt-avaluation - .E Crrt Sell-svalvation - &
il | 3 3 |5 e | 3
Farmers consider disease control to Farmers ider pest control
be better than neighbor farmers, similar to better compared to

whatever the level of IPM adoption. neighboer farmers, whatever the
level of IPM adoption.

1PM is rather efficient for pest
control.
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Self-evaluation IPMﬁ

FARM PROFITABILITY works

The farmers were asked to indicate whether their equipment costs, workload/ha, and gross margin were low, similar
or high as compared to neighbors. Results are presented as a function of a self-evaluation of IPM adoption.

L] '
(©) workLoAD [HA a EQUIPMENT COSTS /" GROSS MARGIN
as compared to neighbor farmers. .. as compared to neighbor farmers... as compared to neighbor farmers....
Higher Work uw-::: Kt .
o : o & @ e O ®
Sirmilar Work & Simiar costs @li@& von Geoes
bag X > & N §
g i o L
Lower Work tawarcosts Lower Gross
load Margin
Q memiems| E H O ane o | £ H Y- z
‘ 1 Fy Sed-evaluation - -5 ‘ ey |3 Sef-evaluafion 3 7: ] ; Silaanie -3
Whatever the level of IPM adoption, Farmers consider equipment costs No clearimpact of IPM adoption on
farmers consider workload/ha to be to be similar whatever the level of gross margin.

similar to higher.

IPM adoption.

N
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6.6. Annex 2.1 - Booklet #2 — Sector Arable Field Crops
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TOPICS OF SURVEY #2:

> TFi AS A FUNCTION OF CROP
> TFI AS AFUNCTION OF FARM

> TFIAS AFUNCTION OF HRIl

53

%’lﬁa :
» TFIAS AFUNCTION OF IPM INDEX Poh
NUMEBER OF PARTICIPANT COUNTRIES TOTAL ORGANIC
FARMS DENMARK, GERMANY, -
m IRELAND, SLOVENIA,

> HERBICIDE TFI AS A FUNCTION OF SWITZERLAND, S i

TOTALCLEMICAL TEY THE NETHERLANDS, -/
UNITED KINGDOM, POLAND .

» CASE OF SWITZERLAND: TFI cropping
CONVENTIONALFIELD AS A system
FUNCTION OF TFI INNOVATIVE
FIELD

» ECONOMIC ANALYSES
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TFlas afunction of crop |pM'\
All country without Switzerland wo rks

requancy Index |TFI|

ok j|i|h|| J" ||1\||II||| i hil I

TFl as afunction of crop |PM\

Denmark work S
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PN

TFlas a function of crop IP M\

Germany works
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TFl as a function of crop i’PM\ o

Ireland wo rks
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TFlas afunction of crop pr'\

Slovenia works

B1-TA herbiide ®2-TF fungicide 8 3-TH nsecticide 8 4-TF achery 5TH low Impact

Treatment Frequency Index (TF)

L

Crop (rank} Barley (rang 1} Barkay (rang 1) 0l pumpkin {rang 2) Ol pumpikin Irang ) £ .ﬂm
Previcus oop Winter barley Maizn Winter whaat Maite . oﬂmﬁ"
SIAFD00T SAFOOOZ SAFD003. SIAFO00S

TFl as a function of crop i'PM\

Switzerland — conventional system Works
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TFlas afunction of crop i’PM\8

Switzerland - innovative system works
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TFl as a function of crop iPMNﬁ 5

The Netherlands works
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TFl as a function of crop i’p M-\w

United Kingdom wo rks
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TFl as afunction of crop |PM\
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TFl as a function of farm IP M\“

All country Works S\
ol N |
i i

TFlas afunction of farm IP M\

Denmark works
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TFl as a function of farm i,PM'*

Germany works

o 1-TF herbicide ® I-TH fungicide ¥ 3-TF inzecticide W A-TH others % 5-TF low maact
E
E
E
| I
Fa DEITAFI00T DE1TAFDODI DELTAFOODS
e | forop rotatian 1) Jerop natation 3|

TFlas afunction of farm P M\

Ireland works

& 1-TFI herbicide W 2-TF hungicide # 3-TFI insecticide W ATF others 5-TF low impact

Average total TFI: 0,88

Treatment Freguéncy Index {TFI}
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TFl as a function of farm i’p M\w

Slovenia works

® 1-TFI herbicide W 2-TFl lungicide ® 3-TFl insecticide W4-TH others 1 5-TH low impact

Treatmient Frequency Index (TFI)
w

SIAFO003 SIAFOODS

Farm SIAFDOOL

TFl as afunction of farm P M*

Switzerland wo rks
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TFl as a function of farm P Mﬁ

The Netherlands works
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TFl as a function of farm i’PM\“ .

United Kingdom works
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TFlas a function of farm i'pM'\

Poland works

m L-TFl harbicide & 2-TH fungicide # 3-TFl insecticide ® 4-TFl others. 5TF! low impact

5
4
3
2
1
e - »
o

Farm FLS_AF3 FL5_AFa PLS_AFE FLS_AF10 PLS_AF1L PLS_AFLT FLS5_AF15 rssre @ :Organicfarm

Trea tment Frequency ndes (TR}

Total TFIfor organic farm: 0
_Average total TFI for conventional farm: 2.53

TFl as a function of HRI1 i’PM\ .

works

'y
100

=22 The Harmonised Risk Indicator
= 1 {HRI1] is calculated by
Z s - ® The Netherlands ML1AF ik i
= multiplying the quantities of
2 i L DRIZAT active substances in plant
g . * Uinited singriom, LIKEAF protection products by a
5 i ® Slovenia SI94T weighting factor (4 groups:
E it loweerisk substances, approved
% e * & Germany_ DEISAF substances, substances being
g i wirclid JE censidered for substitution,
£ - . - —— non-approved substances).

i . -

. LI .o‘ o® -

e .. e
a® S *
a 2 ] 5 £ 10 12 14

Total chamical T excluding low fmpaer pestielde

Positive relationship between total chemical TFl and HRIL.
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TFlas afunction of IPMindex i’pm-\

Works

r '
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3. 5] m B an an 50 a0 i BU

P index from survey #1 Improve with survey 43

No clear relationship between total chemical TFl and IPM index (calculated in survey #1and improve with
survey #3).

Herbicide TFl as a function of
total chemical TFI xIAgM\

10 -
% / ® The Netherlands_NLLAF

Switzerland_CHAR
® Denmark_DK12AF
United Kingdom_UkSAF

/ L] ® Slovenia_SI194F

Herbicide TH
Y

" - - L . . ® Garmany_ DE1TAE
e i . ® @ Germany_DE1BAF
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. L : [ ] ® Poland_PLSAF
J .. . - »
¥ ren®
0 z 8 & 8 10

Total chemical TR excluding low impact pesticide

Although the total quantity of chemical pesticides is decreasing, it seems more difficult to reduce the
proportion of herbicides.

THIS PROJECT HAS RECEIVED FUNDING FROM
THE EUROPEAN UNION" HORIZON 2020 RESEARCH
AND INNOVATION PROGRAMME

UNDER GRANT AGREEMENT N. 101000339

64



D5.5 - A monitoring and evaluation booklet, usable for network
dissemination & communication purposes

Case of Switzerland: TFl conventional
field as a function of TFlinnovative field

./J ¥

seid

TFlinnovative » TFl conventional

TF inrovative < TR conventionnal

Tiea TR sxciuting low imqact pestiodsfor insouat ve

E1 /

[ 1 2 3 ‘ i 5 ¥ a

Fatal chemical TR excluding low impact pesticide for comentionalfield

' Exceptin rare cases, the TFl of innovative fields is lower than the TFl of conventional fields.

Economic analyses

Gross product and semi-net margin 85

14000 12000 -
.
17000 10000
i)
s
€ 0
B ’
1
E 4
% aom —
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1000 5 . = b miariy_DELRNF
I -
. . 54 Gl (4 & '. a Falana_PLSAl
200 - R Y . - ¥ AN . .
- - L) . - . .
. g 8 .
tes ? . 0
! o0
Total chemical TR eecluding low impach pesticice atal chemical TR excl uding low impact pestirice
'Gross product’ corresponds to the income generated by the sale of products ‘Semi-net margin' corresponds to the difference between gross margin and
harvested during an intervention. mechanisation and operational costs but without the difference with labour costs.

Within a group of farms (i.e. within a given region), farms with lower TFI values do not tend to have lower
productivity (gross product) and profitability (semi-net margin).
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Economic analyses IPMVIS
Mechanisation and operational costs works

Operat jona costs (€ ha)

-
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.
4 % . ® .
500 o’ . . ® 0 . 9 -
.-“.. ._:'_o.'.- 5 L .:.
LS ® te"cslees Be o e
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Talal chiemical TR = uling low impact pesticids Tostal chemical TR exciuding low impact pesticis

Within a group of farms (i.e. within a given region), farms with lower TFl values do not tend to have clearly higher
equipment costs (mechanisation costs) but tend to have lower input costs (operational costs).

Economic analyses
Working time

&

Working tima {by/hap

[ B 10 15

Total Chardcal TRE eeCludiog o fnpact pesticide

Within a group of farms (i.e. within a given region), farms with lower TFl values do not tend to have clearly higher
workloads (working time).

THIS PROJECT HAS RECEIVED FUNDING FROM
THE EUROPEAN UNION" HORIZON 2020 RESEARCH
AND INNOVATION PROGRAMME

UNDER GRANT AGREEMENT N. 101000339




PV

work S

TR

D5.5 - A monitoring and evaluation booklet, usable for network
dissemination & communication purposes

THIS FROJECT HAS RECEIVED FUNDING FROM
THE EUROPEAN UNION' HORIZON 2020 RESEARCH
AND INNOVATION PROGRAMME

UNDER GRANT AGRFEMENT N 101000339

THIS PROJECT HAS RECEIVED FUNDING FROM
THE EUROPEAN UNION" HORIZON 2020 RESEARCH
AND INNOVATION PROGRAMME

UNDER GRANT AGREEMENT N. 101000339

67



D5.5 - A monitoring and evaluation booklet, usable for network
dissemination & communication purposes

6.7. Annex 2.2 - Booklet #2 - Sector Vineyards
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TOPICS OF SURVEY #2:

> TFI AS AFUNCTION OF FARM

> TFIAS A FUNCTION OF HRIT
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TFl as a function of farm [ pm\’

works
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TFlas a function of HRI1 IP M.\\3

works

The Harmanised Risk Indicator
1 (HRI1) is calculated by
multiplying the quantities of
active substances in plant
protection products by a
weighting factor (4 groups:
low-risk substances, approved
substances, substances being
considered for substitution,
- non-approved substances),

H

Harmenised Risk indicatar 1 {HA11)

o 5 10 15 e 75 0 35 a0 45 50
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IPM index from survey #1

Not enough data to see a relationship between total chemical TFl and IPM index (calculated in survey #1).
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6.8. Annex 2.3 - Booklet #2 - Sector Orchards
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TOPICS OF SURVEY #2:

> TFIAS AFUNCTION OF FARM

A

> TFIAS AFUNCTION OF HRI ey
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TFl as a function of HRI1 IP M\

works

& The Harmenised Risk Indicator
1 {HRIL} is calculated by
5 multiplying the gquantities of
active substances in plant
" protection products by a
weighting factor (4 groups:
low-risk substances, approved
substances, substances being
considerad for substitution,
non-approved substances).

Hammanised Risk Indicator 1 (RI1}

o [T L

Total chembical TFI axchuding low | mpact pesticida

TFl as a function of farm

W LTF herbicide W2TFI fungicide = 3T irsecticide AT athers 5-TF low impact
15
"€ "
E
1}
; LS
:: 1
0s
) L @
Farm FI2BOVEDAMIOLD ITIDRD0OL ITADORDO0E T100R000T ITLOORDO1L @ : organic farm
Total TF for apple tree (Finland): 2
~ Total TFifor olive tree (italy): 0

>
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otal chemical TP axcludi
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a L -
20 A0 0 50 il T
IPM index trom survey #1

' Not enough data to see a relationship between total chemical TFl and IPM index (calculated in survey #1).
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6.9. Annex 2.4 - Booklet #2 - Sector Outdoor Vegetables and
Ornamentals
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TFl as afunction of crop IP M'\

All country works=\
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TFl as a function of crop i’PMN
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Treatment Fregquency index (TFI|
-

75

Belgium works=\ A

& 1.TH heraicida 217 fungicide = 3.TH nsecticide B4R cthars ¢ 5-TF low impact
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TFl as a function of crop P M\“
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Portugal works
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All country wo rks
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TFl as a function of farm P MNS
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TFl as a function of HRI1 i’pm\

works

The Harmanised Risk Indicator
# 1 (HRI1} is caleulated by
multiplying the quantities of
active substances in plant
protection products by a
weighting factor (4 groups:
lowerisk substances, approved

Harmanised Rish inglcator 1 {HRI1)

a ' & h substances, substances being
considered for substitution,
. non-approved substances),
i .
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Total chemleal TFIexcluding low impact pesticide

Tendency to a positive relationship between total chemical TFl and HRIl.
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IPM Tnddex from surey #1

~ Noclear relationship between total chemical TFl and IPM index (calculated in survey #1).
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6.10. Annex 2.5 - Booklet #2
Sector Greenhouse horticulture
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TOPICS OF SURVEY #2:

> TFIAS AFUNCTION OF CROP

> TFIAS AFUNCTION OF FARM

> TFIAS AFUNCTION OF HRI1 Te— L ORI SPAIN e
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> TFIAS A FUNCTION OF IPM INDEX
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TFl as a function of crop IP M\4

Spain works
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TFl as a function of farm 1 PM\G

Belgium works~

B 1-TH herbicide B 2-TF lunpicide B 3-TF insecticide W4T others # 5-TH low impect

Treatment Frequency Index{TFI]

TFl as a function of farm IP M\
Spain wnrks*x

m1-TFl herbicde = 2-TF fungicide ® 3-TF Insecticide ® 4-TF athers 5-TFI low impact

Treatmenl Frequency Index (TR}

Farm esieorooer 4 1 Organie farm

Average total TFi for organic farm: 10.50
Average total TFl for conventional farm: 15.25
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TFl as a function of HRI1

el The Harmenised Risk Indicator
1 {HRI1) is calculated by
%0 multiplying the quantities of
active substances in plant
- protection products by a
weighting factor (4 groups:
low-risk substances, approved
substances, substances being
considered for substitution,
H non-approved substances).

Harmonised Risk Indlcator 1 [HRIL|

.
e e - - -
a 5 0 15 n 5 a0
Total chemical TF exclading kaw impact pesticida

~ Noclear relationship between total chemical TFl and HRIL.

TFl as a function of IPM index IP M\

works
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Total chemical TH excluding low impact pesticide

20 an 40 S0 ED o
1P Indies from survey #1

~ Notenough data to see a relationship between total chemical TFl and IPM index (calculated in survey #1).
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6.11. Annex 3.1 - Booklet #3 — Sector Arable Field Crops

TOPICS OF SURVEY #3:
» FARMING CONTEXT
> FARMERS' AWARENESS ON IPM
» CULTURAL PRACTICES: FARM LEVEL
» CULTURAL PRACTICES: CROP LEVEL

> SELF-EVALUATION: PERCEPTION
OF CHANGES
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PN

NUMBER OF PARTICIPANT COUNTRIES
FARMS DENMARK, GERMANY,
70 IRELAND, POLAND,
SLOVENIA, SPAIN,
UNITED KINGDOM
g
j.."\".
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Farmers’ awareness on IPM

CHANGES IN MOTIVATION AND CAUSES OF CHANGES

CHANGES IN MOTIVATION
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in i’PM\

W Other

W Grass

B | egumes

W Qilseed rape
= Maize

m Barley
m\Wheat

Kingdom

CAUSES OF CHANGES IN PERCEPTION

Other sources of information that have been driving
charges n farmers' pereeption of IPM and pesticides:

Farmer’s motivation increase to reduce pesticide use and adopt IPM.

~ pesticide use.

Interest of hub coach and other farms in changing the farmers’ perception of IPM and pesticide use.

Importance of changes in regulation and advisory services in changing the farmers’ perception of IPM and
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Cultural practices: farmlevel i’ P M-\\f

CHANGES IN CULTURAL PRACTICES AT THE FARM LEVEL works

During the last years, farmer changad their soil tillage to
batter manage weeds/diseases/pasts:

During the last years, farmers changed their spraying
equipment $o as to reduce drifts and possible impacts of
treatments
During the last years, farmers changed thair spraying
equipment se as to reduce doses or amount of pesticides
applied:

During the last years, farmers adapted the landscape
around their fields to favour biodiversity and attract
beneficial arganisms:

During the last years, farmers introduced new crops to
diversify their crop rotation:

Bhotatalitrue  mWMNotrezllytrue W intermediate  ®Rather true W Fully true

Hoif of farriars o Ak das practices at the farm level to adoptintegrated pest management.

Cultural practices: crop level i’pmﬁ"’ 89

CHANGES IN CULTURALPRACTICES AT THE CROP LEVEL works

[l the £251 years, Tarmers toierated Woes d5eases i thic crog

Dunng the fast years, fanmers tolerated more p2sts in Their crog:

ERi i The ES6t yiars, Barass tgeatad moee wee s in thelr frog

Duafing the last weass, farmirs dove loped lurther Tioceatrol selutions

Daing Hie 1ast yars Tasiiers deveioged e e use of D58 el oo

Duarng the la armers cianged Tertiization to mprowe pest/diseass weed management

During the farme £ changesd sawing dates to prevent/mirimere pest/tisease/weed
promieas:

Louirig Ui St e, Lt delopd urther mechoncsl weeding

utlng the st e ars, farve s developed further fal

el b imenage weads

the bt years, farmens introcuced comp:

puslafdineases)
D Uve tasl yesars Tatmers started To mix cullivars 1o improve resstance 1o
sl i e s

1o Imprave restance o

nuring the last pears, farmers changad cuttivars tn mproue resistanca to p asasfwpards:

mupTatalitue  mMetreally i mnemediae W ather rue W Fuily e

' More changes in fertilisation and sowing dates, and changes in cultivars.

No further use of biocontrol solution, DSS, mechanical weeding, false seed bed, introduction of companion crops
or mix cultivars.
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Self-evaluation i’pm%6

PESTICIDE USE DEPENDING ON THE COUNTRY works

During the last years chemical PPP use (frequency, dose)

United Kingdom

Spain

Slovenia

Poland

Ireland

Germany

Denmark

W Increased wSlightly increased ™ Not change M Slightly decreased M Decreased

Less use of pesticides (herbicide, fungicide and insecticide) during the study, although there is some variation
between countries.

Self-evaluation iyl"NIN7 %

WEED, DISEASE AND PEST PROBLEMS COMPARED TO THE works
USE OF CHEMICALPRODUCTS

f‘t"‘: WEED PROBLEMS . DISEASE PROBLEMS —t PEST PROBLEMS
i B e s @
_§'|“ ........ & E bty increases L ]
& Didrotchang R 4 . . ®
Slightly decreases = E*-lllder-aw L . L
Oeceaied E Decieaies L ] L ] L]
ml:uﬁ::ml:l!;'x‘l“l’::‘:mv. ﬂﬂ":llgal-m o c;;’:mlnh:u:;l;l:;lafbuv.ﬂ;ﬁnw
No further weed problems when No further disease problems when slightly less pest problems when
pesticide use is reduced. pesticide use is reduced. pesticide use is reduced.
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Self-evaluation
wo rks\

FARM COSTS COMPARED TO THE USE OF CHEMICAL

PRODUCTS
= 0 (] ~
.| PPPCOSTS ﬂ EQUIPMENT COSTS o fLL, SALARY COSTS
..... 2t o roossed «_:l & & & [rr— e O
2 Sighth Incregsed ? 0 g Stghtty noressed & g Mt increpsed L ] .
£B i e change O @ o g 4 aatchangn 0 nat drange L J ®
igrtly decreased ? }SIthwux! & Sightly decressed L ]
Decreased @ @ Occased @& Deciessed L]
Oressd O notchange Increases Decreased 04 not charge nreased Do Incrzesed
Chemical PPP use (frequency, dose) Chemical PPP use (frequency, dose| <kmu"" use lhnumv dose)
Slightly less PPP costs when Tendency for equipment costs to No change in salary costs when
pesticide use is reduced. rise, whatever the level of pesticide useis reduced.

pesticide use.

Self-evaluation i’PM'\

YIELDS, WORKLOAD AND PROFITARBILITY COMPARED TO THE WOI‘kS
USE OF CHEMICAL PRODUCTS

ﬂ. YIELDS @ WORKLOAD /A PROFITABILITY

..... sed ° ° . E Inreased 2 o ® roeaied
ight o= L ] @ L s Sightsymernas el ¥ & sisrtyincressed
i Did not dhangs a @ e g D oot cuan) I3 L g D wrt charge
Ly mcrnm 4 L ] L L 2 Euim oy tlerwa sl L E\I!hl'vdm--ud
Decreased ® ; Derasad L & Decreqcud

Decreaied Didrctcherge  Incrmwam o Decreasod creaaed Dereasad Gidnotchangs increwsed

Chemécal FPP u: sgﬂreqnanu dnul thudnlﬂ"uum nuenw dase] U! mmll’PP xim Uz doul
No change in yields when Ne change in work load when No change in profitability when
pesticide use is reduced. pesticide useis reduced. pesticide useis reduced.
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)_k L=
[
> FARMERS’ AWARENESS ON IPM f
e
| g
NUMBER OF PARTICIPANT COUNTRIES
> CULTURAL PRACTICES: FARM LEVEL EARSAS BELGIUM, GREECE,
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Main cultivarsin
participating countries

100%
908
8086

708 mNA
60% mYuhk

50% B [reixadura
0% ® Soultanina
s ® Mulcher
0% m Albarifio
1%

D%

Belgium Greece Portugal Slovenia Spain

~ Eachcountry is specialised in a particular cultivar.

s
Farmers’ awareness on IPM IPM
CHANGES IN MOTIVATION AND CAUSES OF CHANGES works\

CHANGES IN MOTIVATION CAUSES OF CHANGES IN PERCEPTION

Other sources of information that have baen driving changes

buring tha last 4 yaars, farmers' mothvation to docrezse _
pastitice 3w has in farmers' perception of IPM and pesticides;
Buning the last 4 yoars, farmars’ matiatinn to acapt _ B [P Resource Toolbox
1P1et has:

EOoosaied  BSgity docroased  WNotchange  WSghth ingensed  Wincreased

= Contracts for my productions

® Development of direct
marketing or shart market chain

m Changes In regulation

CONTRIBUTION FROM HUB COACHES AND OTHER FARMS

m Advisory services
The IPMWORKS hub cooch and ather farmers af the

= Societal pressure

farmers ception of [PM and pe:
= Others
mhotataitruz ®Notreally trus W Intermedists @ Rather true @ Fully true
Farmer's motivation increase to reduce pesticide use and adopt IPM.
Interest of hub coach and other farms in changing the far ' p ption of IPM and pesticide use.

~ Importance of IPM resource toolbox, changes in regulation, advisory services and societal pressure in changing
B, the farmers’ perception of IPM and pesticide use.
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Cultural practices:farmlevel | pM\‘

CHANGES IN CULTURALPRACTICES AT THE FARM LEVEL works

During the last years, farmers changed their spraying

treatments;
During the last years, Farmers changed their spraying

equipment so as to reduce doses or amount of pesticides _
ppliad:
During the last years, farmers adapted the landscape

around their vineyards to favour biodiversity and attract _

beneficial arganisms:

EmMctatalltrue ® Notreallytrue W Intermediate @ Rsthertrue @ Fully true

Half of farmers adapted the landscape around their vineyards to favour biodiversity and change their spraying
* equipment.

Cultural practices: crop level i’pmﬁ o5

CHANGES IN CULTURALPRACTICES AT THE CROP LEVEL works

More tolerance to weeds. : :

Half of farmers use more DSS and change fertilisation and canopy, under-row and between-row management.
~ Nofurther tolerance to diseases and pests.
~ Nofurther grape camoufiage, hormone like bait, trunk treatment and insect mass trapping.
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Self-evaluation i’PMﬁ

PESTICIDE USE DEPENDING ON THE COUNTRY works

During the last years, herbicide use {frequency, doses)
has:

Spain

Shewsnla
Portugal
Greace

Begium

W nceased  WSlghtlyinoreased WMot change M Slightly decreased W Decreased

During the last years, chemical Fungicide use [frequency, During the last years, chemical Insscticide use (fraquency,
dose) has doses) has:

Spain Spat
Slavenia Slaveria
Partugal Portugsl
Greece Graeca
Balgium Belgium

®incrozsed @ Slightivincroasad @ Notchangs  WSightly dacreased W Decreasod winceased  ®mShghtly lncroased  mNotchonge @ Slightly decrestos @ Daoessed

Tendency of less use of pesticides (herbicide, fungicide and insecticide) during the study,
although thereis some variation between the type of pesticide and countries.
I.

e '\r

Self-evaluation i’PMN %

WEED, DISEASE AND PEST PROBLEMS COMPARED TO THE works
USE OF CHEMICAL PRODUCTS

3 v
:;; WEED PROBLEMS . DISEASE PROBLEMS i‘ PEST PROBLEMS

[— increaned incremed ®

i Soghtiy roresed

2

Shgttiyincrensed

Fz N
wifee
o
N
Disease problsms.
Invertebrate pest probiems

siightty Incremed &
S Didnotchange Dl nct charge D ot dhange . ®
; Sighty decrrased Siightly decrensed o & 3 gty desrenzad .
Decraased = Deoraaced Ducragsad .
Decreased 0id neconangs noeaied Daceased i not change oo ased Decrases Didl ok chungu Inrased
Herbicido ase |frequancy, doses) Chamical Fungicisa use (freguancy, dosa) Chesmical insedticida Lsa [frequency, dosas)
slightly less weed problems when Slightly less disease problems slightly less pest problems when
herbicide use is reduced. when fungicide use is reduced. insecticide use is reduced.

%"—. e o “".‘*—I
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Self-evaluation IPV

8
FARM COSTS COMPARED TO THE USE OF CHEMICAL Warks.ﬁ

PRODUCTS
) ' s~
a | PPPCOSTS a EQUIPMENT COSTS ﬂfh‘ SALARY COSTS
Increased ® Gﬁ ) Increzsed Inereases e @
o NiiEsa Q‘?} & :’l—ji}i E siighthyinzmasced Siightly incrdase L]
E [LERep— ® & % E Danstoun e E nnnnnnnnnn - e @
= i
. Sttty ducrmsnd ® @ S TR u p— ia; TRr— e @
[ a— (ur.-__é ] ﬁ‘% ....... [— L]
O namict o theuency, dove] T Chamica PP o fremuency dosel N e P s fequence, dose)
No change in PPP costs when Non change in equipment costs No change in salary costs when
pesticide use is reduced. when pesticide use is reduced. pesticide use is reduced.

Self-evaluation

YIELDS, WORKLOAD AND PROFITABILITY COMPARED TO THE
USE OF CHEMICAL PRODUCTS

@ WORKLOAD

‘Work load [crop mana gement|

ot | Dewreased  Oidnotchange  incensed

No change in yield when pesticide No change in work load when No change in profitability when
use is reduced. pesticide use is reduced.
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6.13. Annex 3.3 - Booklet #3 - Sector Orchards

[ AT T LTI, 1
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TOPICS OF SURVEY #3:

> FARMING CONTEXT

> FARMERS’ AWARENESS ON IPM A {
w ‘s
~ NUMBER OF PARTICIPANT COUNTRIES
> CULTURAL PRACTICES: FARM LEVEL FARMS ITALY, SLOVENIA
13

> CULTURAL PRACTICES: CROP LEVEL

> SELF-EVALUATION: PERCEPTION
OF CHANGES
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Main tree speciesin 1
partlclputn':g countries \Ii\fgll‘\k/!\

100%

s
B
7%
60%
502
406
3086
20%
10%

0%

Itaky Sloversa

u Olive tree

W Fruit production

'Each country is specialised in a particular tree species. Fruit production mainly includes apples.

Farmers’ awareness on IPM IP M

CHANGES IN MOTIVATION AND CAUSES OF CHANGES work S
CHANGES IN MOTIVATION CAUSES OF CHANGES IN PERCEPTION
Durirg the bast 4 years, farmers’ rotsbon to decree Other sources of information that have baan driving changes

cide ue has In Farmers' perception of IFM and pesticides:
o2 Toolba:

During the l=st & years, Farmers’ motivaian 1o sdapt i s
1P s
= Contracts for my productions
WOcoeesed  BSlightiyceoreased: MMotchange  MSfightlyinoeased M Increased
® Developmeant of direct

marketing or shart market chain
= Changes in regulation
CONTRIBUTION FROM HUB COACHES AND OTHER FARMS
® Advisory services
Thve: PMWORKS i caach ane othes farmens of the
® o phaved 3 Tl in the charge m
aption of [FM and pesticidas:

u Societal pressure

B Others
miocatalitiue @ Notmallytras W intormadiate  WRather e WFully truo

Farmer’s motivation increase to reduce pesticide use and adopt IPM.
Interest of hub coach and other farms in changing the farmers’ perception of IPM and pesticide use.

Importance of other sources (personal research on internet, meetings with other farmers) in changing the
farmers’ perception of IPM and pesticide use.
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Cultural practices: farmlevel | pM\"

CHANGES IN CULTURALPRACTICES AT THE FARM LEVEL works~

During the last years, farmers changed their spraying
asguipment so as to reduce possible impacts of
treatments
During the last years, farmers changed their spraying
aquiprment so as o recuce doses or amount of
pasticides applied:
During the last years, farmers adapted the landscape
araund their orchards to favour biedivarsity and attract
beneficlal organtsms:

m Mot 2t alf true = Mot raally true ® Int2rmediate mRBather frue mFully true

Farmers adapted the landscape around their greenhouse to favour biodiversity.

"~ Halfofthef change their spraying equipment.
N I

Cultural practices: crop level 1 pM\5

CHANGES IN CULTURAL PRACTICES AT THE CROP LEVEL works

101

More tolerance to diseases, pests and weeds.
More use of alternative practices to reduce pesticides (fruit camouflage, pruning, soil management, nets).
~ Nofurther use of trunk treatment, mating confusion, mating disruption and biocontrol solutions.

~ Noincrease of cultivar diversity.
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Self-evaluation ?PM\G

PESTICIDE USE DEPENDING ON THE COUNTRY works

During the last years herbidde use {frequency, dases) has:

Showwriia

Wincressed M Slightly increased WMot change  WElghtly decreased W Docroased

During the last years chemical Fungicide use (frequency, During the lzst years chemical Insecticide use {frequency,
dose| has: doses) has:
v N soverss [
@increzsed @ Slightly increased M Mot change @ 5lightly decreased @ Decreased ®increased W Shghtly increased M Not changs W Sightly decreased B Decisased

Less use of pesticides (herblnlil..funﬂ_eﬁ-undimulleid.} during the study in every country. I

Self-evaluation 1 PM\’

WEED, DISEASE AND PEST PROBLEMS COMPARED TO THE works
USE OF CHEMICAL PRODUCTS

102

o8
Z7 WEED PROBLEMS ‘ DISEASE PROBLEMS t PEST PROBLEMS

- fr— § 2]
% sughy e ; fr— & ¢ g siptiyineresa ® &
3 ; .
I D ot changs & Dianotcungs 5 O ot changs:
; H i 2
Slightiy decroaced 2 Sghoydocmaad ' i Sighsly ducrazuod .
i 8 - E
Oeceased Decremed Decreass
Derreased Db et charge ] Decreased Db ot change I Decreased il ot change Inoreaseit
Merhacide use (frequency, doses] Chemical Fangicide use (frequency, dose) Chemical Insecticide use [frequency, doses|
Slightly less weed problems when Slightly less disease problems No change in pest problems when
herbicide useis reduced. when fungicide use is reduced. insecticide use is reduced.

S
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Self-evaluation i’pM\

FARM COSTS COMPARED TO THE USE OF CHEMICAL WOrkS
PRODUCTS
PPP COSTS E EQUIPMENT COSTS i"l SALARY COSTS
e §sg ity !-'\k S g Vv d [ ] .
E Sidnaccrare (O :—:} @ ‘!‘l" ‘é Didsetchange | ¥ g § i natchange e @
Shittlycecreassd [ﬂ:!nj" i g tighty decreased ! { R gighoy deresed
Decressed H{; Docrea: fnrvased . [ ]
slightly less PPP costs when 'No change in equipment costs Less salary costs when pesticide

pesticide useis reduced. when pesticide use is reduced.

Self-evaluation 1 pM\

YIELDS, WORKLOAD AND PROFITABILITY COMPARED TO THE WOI'I(S
USE OF CHEMICAL PRODUCTS

ﬁ”. YIELDS @ WORKLOAD " PROFITABILITY
oerased = E Increased
A .
s Shightly increased -';_—r = @ Esww -------- d -_
&t change E D potcrane 1 d
Mightydecrea: i j & g is-m—-rnem = -
Derense a} £ Decreazed
d E
Dmc:.:;unx 1 PPFnse Il nueun o I';:}".:" i L‘hen cal PPP mH :q HW! dn::]““l e Né:'uul PPP::Q‘EITII;MEMM \‘lns:l".m
slightly more yield when pesticide slightly more work load when slightly more profitability when
use is reduced. pesticide use is reduced. pesticide useis reduced.

B, s N I
P J o
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and Ornamentals
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TOPICS OF SURVEY #3:

> FARMING CONTEXT

> FARMERS’ AWARENESS ON IPM e&ﬁ
i * '
¥
> CULTURAL PRACTICES: FARM LEVEL T B‘::;f::;’;‘:‘::‘:;
56 PORTUGAL, SERBIA,
THE NETHERLANDS

» CULTURAL PRACTICES: CROP LEVEL

> SELF-EVALUATION: PERCEPTION
OF CHANGES
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Main crops in participating PV
countries works\

N

90%
8%
70% m Other
60% = Strawberry
B Pepper
50%
u Wheat
40%
= Onion
IO £
m Courgetta
20% m Potato
10%
0%
Belgium Fintand Portugal Serbia - 2
Nr_ll erands .

The network covers a wide range of crops, but some countries are more diversified than others.

Farmers’ awarenessoniIPM i’PM\ 106

CHANGES IN MOTIVATION AND CAUSES OF CHANGES \MOI‘E{S

CHANGES IN MOTIVATION CAUSES OF CHANGES IN PERCEPTION

Diirg the kst 4 yea
o

tion 0 Bucrease _ Othar sources of information that have been driving changes

in farmers' perception of IPM and pesticides:

o ® [PM Resourca Toolbox
During the fast 4 year:

Bdcogassd B Shghtycecreased @ Notchangs @ Sightlyincreased  Bincreased ’

CONTRIBUTION FROM HUB COACHES AND OTHER FARMS

» Contracts for my productions

» Development of direct
marketing or short market chaln

® Changes in regulation

W Acvisory services

= Sodetal pressure

® Others

mictatalltrue  WNotresllytrue  Mintermediate 8 Fathertrus  BFuly tue

Farmer’s motivation increase to reduce pesticide use and adopt IPM.

Interest of hub coach and other farms in changing the farmers’ perception of IPM and pesticide use.

Importance of changes in regulation, advisory services and others sources (own convictions, scientific
:_pubﬂcnﬂom) in changing the farmers’ perception of IPM and pesticide use.
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Cultural practices: farm level TPM\‘

CHANGESIN CULTURALPRACTICES AT THE FARM LEVEL works

i e e T e
steaming based soil disinfection:
During the last years, farmers changed their soll tillage to _
better manage weeds/diseasas/pests:

During the last years, farmers changed thelr spraying

equipment so as to reduce drifts and possible impacts of _

treatments:
During the last years, farmers changed their spraying

applied:
During the last years, farmers adapted the landscage

beneficial arganisms:
During the last years, farmers introducad new crops to _
diversify their crop rotation:
mMotatalltrue @ Mot really true ® Intermediate @ Rzther true @ Fully true

Half of the farmers changed their soil tillage and introduced new crops to diversify their rotation.

Homrlm change in wlt_u_r_ul practices q!'t__l'_te farm level.

Cultural practices: crop level P MN‘ 107

CHANGES IN CULTURALPRACTICES AT THE CROP LEVEL works~

Half of farmers use further low impact pesticides.

No further change of sowing date, use of protective nets, mulching and false seed bed.
No introduction of companion crop and mix cultivar,
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Self-evaluation i’PM\

PESTICIDE USE DEPENDING ON THE COUNTRY WOI"(S

During the last years, herbicide use (frequency, doses)
has:

Serba
Formugal

Finland
Belgium
Wincrgased @ Sighthy increased  ® Mot change mSkghtly docroased @ Docreased

During the last years, chemical Fungicide use exciuding During the last years, chemical insecticides use excluding
‘tow Impact” enes has ‘low impact’ onas has:
The Netherlands Tha Netherlands
Sarhin Sorba
Portugal Portugs!
Finland Flnland
Balgum Balgum
Wincreased ®Slightly increased  ® Notchange ®5Gghtly decreases @ Decreased ®ingreased @ Slghtly increased = Ned thange: B Slgnty decreased B Deavaed

Tendency of less use of pesticides (herbicide, fungicide and insecticide) during the study, although thereis
‘some variation between the type of pesticide and countries.

Self-evaluation P M\

WEED, DISEASE AND PEST PROBLEMS COMPARED TO THE works
USE OF CHEMICAL PRODUCTS

& X
* WEED PROBLEMS . DISEASE PROBLEMS ;‘7 PEST PROBLEMS
[r— ® ® o [re— ? @ @ 5 [rss— ! ®
E [ —— & k] L] | S Sra— & & & & ity e ®
P ¥ a4 .
E Stightly decremsed ® L é Sighelydecremsed @ Sghthydecremsed . L 2
Detreased ® - - Dacrensed Derrepsed . ®
S iide o e o]  venical gt uat sy dove) " Cheica seciele v Bt dosel
‘No further weed problems when slightly less disease problems slightly less pest problems when
herbicide use is reduced. ~ whenfungicide use is reduced. insecticide use is reduced.
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Self-evaluation

FARM COSTS COMPARED TO THE USE OF CHEMICAL

PRODUCTS

‘b PPPCOSTS

a EQUIPMENT COSTS
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PV

@1 SALARY COSTS

o [} & Incresied ! ® || ineea et ® .
, Sentiyiocreased L @ a £ siency inciessed L I ® g Srivincsse @
E Dk st cham = ® & E Dt chuan ™ L Gidnotching @ .
® slighoy dscrna ¢ & @ F oy doctacad !s-w |||||||||| @ @
Decmase * Docresiad Decraased ®
Deoremsed O notchange incresset Decrea: mcreased Deeased mased
(hemtd"?vuﬂhuu md«sﬂ Chemk IPP'Iﬂ!I"“‘lmv dose} (hmlul!" I‘vmv\d J
Slightly less PPP costs when ‘Tendency for equipment costs to Tendency for salary costs to rise,
pesticide use is reduced. rise, whatever the level of whatever the level of pesticide
pesticide use. use.

Self-evaluation

YIELDS, WORKLOAD AND PROFITABILITY COMPARED TO THE

USE OF CHEMICALPRODUCTS

@ WORKLOAD

PV

" PROFITABILITY

........ s @ B i i e o
Sghthy inreassd @ L ] Esiiallm-rm..'mﬂ { § Sty Incrensed [ ] [ ]
i Dl gt phan & @ L ; fd ot change i fid L . ®
Sigratyderrensod 2 A § Highty decmazed ® E signtiy decreased ® .
Detressed g Demreased L ] Derreased '
De—wsawd  Didnotchange  Inoeas: ed Dwcrmased . Didectchange inoea cased Dacrumwed 0 not dhange tworeased
Chemsﬁm *‘bﬁuﬂm\i e Chemical I‘PP I{ ewﬂﬂﬂ du*} Chermical PPP use {Frequency, dase)
No change in yield when pesticide ‘Tendency for workload to rise, No change in profitability when
useisreduced. ‘whatever the Iwcl of pesticide pesticide use is reduced.
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6.15. Annex 3.5 - Booklet #3
Sector Greenhouse horticulture
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> FARMERS’ AWARENESS ONIPM A2
"." .'c‘
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7
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Main crops in partlclputmg |PM-\

countries

100%
S
Bl
705

60%

0%

Farmers’' awarenessoniPM i'PM-\

CHANGES IN MOTIVATION AND CAUSES OF CHANGES WOI’kS

CHANGES IN MOTIVATION

During Ehes tan
huas.

aded  BSligntly decresied WA change

CONTRIBUTION FROM HUB COACHES AND OTHER FARMS

The | PRWO RKS hub caach snd other farmers of the
IPMWORKS greup play rale in the change in farmers’
parcention

mnNotatalltrus W Notreallytrue @ intermediate

Belgium

WElightly ncressed W incrensar

mRather rue  WFully true
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work S

= Other

® Cucumber

W Sweet pepper
® Tomato

® Raspberry

B Strawberry

Spain

_ The network covers a wide range of crops, but Spain is more diversified than Belgium.

CAUSES OF CHANGES IN PERCEPTION

Cthaer sources of infermation that have been driving
changes in Farmers’ perception of IPM and pesticides:

® [PM Resourca Toolbox

w Contracts for my productions

m Development of direct
marketing or short market chair

® Changes in regulation

m Advisory services

m Societal pressure

m Okhers

Farmer's motivation increase to reduce pesticide use and adopt IPM..

~ pesticide use.

Interest of hub coach and other farms in changing the farmers’ perception of IPM and pesticide use.

Importance of changes in regulation and advisory services in changing the farmers’ perception of IPM and
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Cultural practices: farm level |p|v|\“

CHANGES IN CULTURALPRACTICES AT THE FARM LEVEL work S

During the last years, farmers changed their spraying
equipment 5o as to reduce possible impacts of
Lreatments

During the last years, farmers changed their spraying
equipment 5o as 10 reduce doses or amount of pesticides
applied:

During the last years, farmers improved the climate
regulation in their greenhouse (vertilation, ventilation
jets, screens,..):

During the last years, farmers adapted the landscape
around their greenhouses to favour bicdiversity and
stiract beneficial organisms:

During the last years, farmers diversified crops in their
greenhpuses to decrease pest pressure:

WMot atalitrue  ®ENotreallytrue W intermediate W Hathertrue  WFully true

Famwnnduphdthl Wmmﬁmumm
Half of farmers diversified crops and. improved the climate regulation i inﬂuir greenhouse.
No further changes of spraying equipment.

Cultural practices: crop level IP M“ 3
ksN

CHANGES IN CULTURALPRACTICES AT THE CROP LEVEL

DOuring the Tast years, farme s tokerabed more diseases in theie crop:

1 the 1331 years,

FArers Wl rEle s miee pesls I Ui cop:

g tho last years, fanirer toloratd mom weets m i cop

During the last years, farmers devsloped further Blocontrel solutions:

e Turies

Durlng the last years, farme rs changs nagenment to tecraa:

pressure

catian Lo e el fdiase i im

i o prevent/minimize
pestfdligeaze/weed
anmen intreduced companian o

improve rasisance to

Durng the last years, Farmems tharged mltivan m improve resictancs to pests deawesfwasds

WOl all e @ MoUredily e mUlermediate  mRather froe  mFUlly e

'More biocontrol solutions and changing cultivars to Imrow resistance.

' Nointroduction of mix cultivars.
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Self-evaluation 1 pM\"

PESTICIDE USE DEPENDING ON THE COUNTRY works

During the last years, chemical PPP use (frequency, dose) has:

Spain

H ncreased ® Slightly increased @ Not change M Slightly decreased M Decreased

Less use of pesticides (herbicide, fungicide and insecticide) during the study in every country.

Self-evaluation i'PMﬁ 14

WEED, DISEASE AND PEST PROBLEMS COMPARED TO THE works
USE OF CHEMICAL PRODUCTS

&
27 WEED PROBLEMS . DISEASE PROBLEMS * PEST PROBLEMS
1 # \
incrmsamd é ........
E Slighthyircrassnd i Clightly e B shghtiyincumnd
g et mot change §. Dednotchange - ‘f‘ Dramnotcrangs
é!llrmw-ueil gslwnnwum v- = o L 3 i iy decrsmed .
Decressed Dewreaied 4 g Decreaded .
Decreased Did not charggs~ Wncreas: d Decreased Did it charge Inseaed Decreased Did noe change: Itaased
Chemical FFP usa (freguancy, coss) Chamicai PPPusa (fraquancy, dose) Chemicsl PRP use [ fregquancy, doss|
No further weed problems when slightly less disease problems slightly less pest problems when
pesticide use is reduced. when pesticide use is reduced. pesticide useis reduced.
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Self-evaluation i’PM'\

FARM COSTS COMPARED TO THE USE OF CHEMICAL WOI‘I(S
PRODUCTS
o] [ i -~
m! PPP COSTS ﬁ EQUIPMENT COSTS *‘& SALARY COSTS
et ) it p——+— ]| i - @ ®
) .& :
* s
No change in PPP costs when Slightly more equipment costs Slightly more salary costs when
pesticide use is reduced. pesticide useis reduced.

Self-evaluation

YIELDS, WORKLOAD AND PROFITABILITY COMPARED TO THE
USE OF CHEMICAL PRODUCTS

115

@ WORKLOAD ’N/ PROFITABILITY
Decreansd 2 Decremiad
':I‘TBU&"‘HM FPP uu"ﬂeﬂ ey, Inl;:r."d - (henml PPF use NHN uency. dn:e‘l“‘" n"rNL'h;nlal PPP u*lﬁ!l‘l‘l!l‘ﬂ',dﬂ*] A
No change in yields when Slightly more work load when No change in profitability when
pesticide use is reduced. t g pesticide useis reduced.
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