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Project summary

CLIMED-FRUIT aims to share knowledge ready for practice, collected from different Operational
Groups (OG) across Europe, for a better adaptation to climate change and mitigation, in perennial
crops in the Mediterranean Area (grape vine, olive, fruits). The project builds on the results of a core
group of 9 OG coordinated by a multi-actor consortium members (advisors, farmer organisations,
research and education institutes, standardisation organisation), covering several Mediterranean
crops in 7 different countries (France, Spain, Portugal, Greece, Italy, Croatia, Serbia). Best practices
collected and shared range from (i) soil conservation and carbon storage, (ii) improving resilience of
crops facing climatic hazards (frost, hail), (iii) innovative practices for adapting water stress
management, (iv) adaption of food chain processes to climate change and diversification, and (v)
preserving biodiversity for a better resilience to climate change issues and pests. These groups will
share their experience through a combination of innovative digital formats, cross-visits and interactive
local dissemination events. In addition, new knowledge and practices will be gathered more widely by
organising an open contest. Participants from other European projects, other EIP OGs or even
international projects from the Mediterranean area will be invited to propose abstracts. The most
applicable solutions will be selected and pitched in a broad online conference. Participants will be
invited to rank the best presentations according to cost/benefit ratio, which will then be widely
disseminated and shared. Social media channels, videos, podcasts, crowd writing contests will be used
to spread the knowledge. Specific editorial partnerships will be established with most popular
technical reviews. The network will host a forum to capitalise on existing OG experiences and aims to
foster new OGs to spread and explore new practical knowledge in relation to adaptation to climate
change.

Objective and executive summary

Deliverable 4.3.1 is the product of the activities done in Task 4.3. Writing practice abstracts and
extended practice abstracts for EIP AGRI community, within the WP4 — Summarize and shape the
information collected (Task Leader: AVA-ASAJA Participants: all partners).

The aim of this task is to collect a set of Practice Abstracts (PA) and Extended Practice Abstracts (EPA)
targeted at the EIP AGRI community. The purpose is to disseminate practical knowledge gathered
during the implementation of the project, contributing to reinforce the communication channels at
national, regional, and local AKIS (Agricultural Knowledge and Innovation System) levels, and enriching
the European-wide interactive knowledge reservoir.

3|Page
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Activities and Expected Outcomes

The first set of Extended Practice Abstracts (EPA) have been elaborated from the results of the core
OG group from the consortium, which represents 10 EPAs in total. The EPAs content is based on
practical knowledge selected within the network of the consortium. The content is oriented toward
practical application and include an introduction of the OGs, a detailed presentation of the selected
practice and a simplified cost-benefit assessment.

This first set of 10 EPAs is ready for the distribution among the EIP AGRI community, hence have been
published in the website of the project. Each partner can also distribute the EPAs on their own websites
and social networks, as the EPAs have been translated into the 7 languages of the project.

A second set of at least 12 EPAs, are in production by the open contest winners, and will be ready to
be disseminated in the following months. As this work was carried out on a voluntary basis, it was
difficult for some of the Open Contest winners to meet the 31 December deadline due to periods of
intense work (olive harvests, etc.) or extreme weather events (flooding in Valencia). This is why this
deliverable will be reopened as soon as we have received everything in order to update the contentin
question.

All extended practice abstracts will follow the standard format elaborated in the WP1, task 1.1.
Describing each core group OG’s objectives, stage of implementation, main expected or achieved
results and the description of existing material about the outcomes, as described in the D.1.1.1
Common format for fact sheets.

The dissemination of the EPAs will include:

The EIP AGRI community, extending the outreach of practical knowledge.

AKIS channels at national, regional, and local levels.

The EU-wide interactive knowledge reservoir within the framework of HORIZON-CL6-2021-
GOVERNANCE-01-24.

Expected Impact

The production and dissemination of practice abstracts and extended practice abstracts will
contribute to:

Promoting knowledge transfer among farmers, advisors, researchers, and other AKIS actors.
Facilitating access to practical, useful, and applicable information in various agricultural
contexts.

Strengthening the knowledge exchange network within the framework of EIP AGRI and the
Horizon Europe program.

4|Page
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In the annex | contains a compilation of the 10 EPAs from the core group. The set of 10 EPAs are
described as per follows:

1
2
3
4,
5.
6
7
8
9.
1

OFIVO - Subsurface irrigation.

CARBOCERT - Spontaneous plant cover on almond trees.
GASCOGN’INNOV - Green manure in Mediterranean viticulture.
OLTREBIO — Blowdevice.

OLTREBIO — Use of compost tea.

VIRECLI — Precision irrigation.

VIRECLI — Late winter pruning.

GO AVOCADO - The sustainability of avocado crop.

GO CITRICS - Rice straw mulching.

0. NEW PRACTICES IN RAINFED OLIVE GROVES - Cover management.

5|Page
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Subsurface irrigation

Challenge

Winegrowers are no longer able to perfectly control their
production systems due to summer drought. Aerial drip
irrigation under the vine row is the most widely used system, but
is it the most efficient? The objective of this study was to
examine the profiles of soil wet bulbs obtained from 2 irrigation
systems: aerial drip located under the vine row and subsurface
drip located in the middle of the vine inter-row.

Solution

In this experiment, using capacitive probes in the soil, it was
demonstrated that subsurface irrigation (40 cm depth) in the
middle of the row generated larger volumes of wet bulb, with
vertical and lateral percolation of the water, than aerial drip
irrigation system (Figure 1).

Subsurface irrigation in the inter-row did not change the vines'
water status or the yields compared to aerial irrigation under the
vine row.

During our trial, it was also possible to visualize, without
measurement, that the water from the subsurface irrigation
reached the ground surface by capillarity. This still-
underdeveloped irrigation system could be a lever in dry areas to
promote the establishment of plant cover in the inter-row, which
is known for providing a set of sustainable services.

Benefits

Better water use efficiency, facilitating the establishment of
vegetal cover in the Mediterranean area, and maintaining
viticulture in dry areas.

Practical recommendation

z 200
GFTIISER LA FERTIRRIGATION

Theme
Climate change adaptation, water-use
efficiency, cover crop

Context
Mediterranean area; no stony soils

Application time

Period of use (irrigation + eventual
fertigation): April to mid-August (a
deadline may be imposed by local
regulation)

Installation of the subsurface irrigation
system: Before planting or during vine
dormancy (after harvest, before
budburst)

Required implementation time
Depends on plot configuration; similar
to an aerial drip system

Period of impact

April-August

Equipment

Irrigation material: pipes, drippers,
valves, backwash, etc.

3 main steps of subsurface drip irrigation system installation on the plot:

1. Opening of trenches and installation of irrigation combs

2. Assembly of the central station and connection to the combs
3. Installation of drip rails and connection to the combs
It is advisable to adapt the irrigation equipment to this subsurface technique. For installation, a subsoiler is all
you need to lay the pipe network. A mini-excavator can be used to install the combs and fittings. This
installation is quick to set up, and the working time is comparable to that of an aerial drip system.
Focal points:
Importance of filtration and network maintenance
Need to install appropriate drippers: flat (to prevent crushing of the drop-forming system under the
weight of the soil), anti-siphon, anti-root and self-regulating
Advantages of subsurface drippers:
Improved system durability: pipes are protected from pests and machinery
Easier mechanical weeding/weed management
Between rows, better expansion of the vine's root volume
Disadvantages of subsurface drippers:
More expensive to install than an aerial drip system (+20% approx.)

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Not suitable for stony soils

Subsurface drip irrigation Aerial drip irrigation 40 cm

3 20cm §
40cm @ . [ ] ‘ ?':.\_“ 40 cm \ "‘;‘\
s 60 cm
60 cm . ‘\\‘u . . ,// \
—— < " 4‘ - 80 cm
zone A B C D zone A B C D

Figure 1: Capacitive probe positioning in subsurface irrigation and aerial irrigation treatments

Related materials
Videos

- Tutorial: Installation of a drip irrigation system (YouTube subtitles) 1 K.
https://www.youtube.com/watch?v=6e2vM_Kko7xg&list=PL2VxgaK4MB _AefHRA13bf3Vu6uwpgZVD
Q&index=3&t=1s&ab_channel=IFVSudOuest

- lrrigation management (YouTube subtitles) B
https://www.youtube.com/watch?v=8uvsWC1 0KU&t=148s&ab channel=IFVSudOQuest

- Vine irrigation: water regime and water quality (YouTube subtitles) I k:
https://www.youtube.com/watch?v=hPSVxGFRg9k&ab channel=IFVSudOuest

Web links

- Subsurface irrigation B I https://www.vignevin-occitanie.com/fiches-pratiques/vignobles-
innovants-et-ecoresponsables/irrigation-enterree/

- Vine irrigation: water regime and water quality B I https://www.vignevin-occitanie.com/fiches-
pratigues/vignobles-innovants-et-ecoresponsables/qualite-de-leau-et-entretien-du-systeme-
dirrigation/

- Estimation of the vine water status B I https://www.vignevin-occitanie.com/fiches-
pratigues/estimation-de-letat-hydrique-de-la-vigne/

Further reading
Better understand the soil wet bulb formation with subsurface or aerial drip irrigation in viticulture &
https://ives-openscience.eu/12943/
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Contact information

Publisher: This extended practice abstract was elaborated in the
IFV Sud-Ouest CLIMED-FRUIT project.

1920 route de Lisle sur Tarn Project website:

81310 Peyrole, https://www.vignevin-occitanie.com/ https://climed-fruit.eu/ (no OFIVO website)

Author(s): Eric Serrano, Thierry Dufourcq © 2023

Contact: eric.serrano@vignevin.com, thierry.dufourcq@vignevin.com

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Simplified cost/benefit analysis
Subsurface irrigation

Introduction — presentation of ex-ante and ex-post situation

2 200
GFTIISER LA FERTIRRIGATION

Aerial drip irrigation (DI) system (ex-ante situation) is compared with a subsurface drip irrigation (SDI) system
(ex-post) in the case of a Mediterranean vineyard with a density of 4,500 vines/ha located in the South of

France.

Aerial drip irrigation is the most widely used type of irrigation in winegrowing today. The main advantage of
the buried version is that it uses water more efficiently, particularly by limiting losses through evaporation.
However, it is a very demanding system in terms of maintenance and monitoring to ensure its durability over
time. The question of the system's end-of-life remains, and recovering the equipment can prove costly. This
aspect must be considered at the time of planting. A line in the middle of the row will be easier to

remove/replace than a line close to the vine.

The main differences between aerial and subsurface drip irrigation lie in
the way the system is installed: subsurface irrigation requires more
stringent installation, specific more resistant equipment, and more
monitoring to ensure the system lasts. On the other hand, a subsurface
system is less exposed to surface damage (equipment, animals). The extra
cost of installation can be offset by the savings made later: water,
fertilisers and herbicides (if fertigation), labour, etc. Investment for both
irrigation systems is made for around 15 years.

Legend
) Estimated indicator

) Measured indicator

Ex-ante: Aerial Drip Irrigation

Ex-post: Subsurface Drip

Irrigation
Variable costs
Installation (earthworks, 1000 €/ha 1400 €/ha
connections, burying...)
Equipment (drippers, valves, 2000 €/ha 2800 €/ha
combs...)
Maintenance 78 €/ha/an® 78 €/ha/an

there are fewer interventions in SDI

The maintenance costs can be considered equivalent, because although

(less damage caused by animals,

equipment, etc.), they are nevertheless more expensive. For easier
maintenance with SDI, it is advisable to add volumeters for more
accurate monitoring of potential leaks in the system and faster repairs.

TOTAL for lifetime of the system | 4170€ |

5370€

COMPARISON Global increase of 30% of the cost:

--*

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from

the application of the recommendations in this practice abstract.
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Energy No significant change estimated:
N . A N

There is no appreciable difference in terms of energy consumption, as the pumping systems are similar
between underground and overhead drip irrigation.
Water Indicator approximate improvement of over 20%:

- W

- Subsurface irrigation (40 cm depth) in the middle of the row generated larger volumes of wet bulb
than aerial drip irrigation system. Subsurface irrigation in the inter-row did not modify the vines
water status neither the yields comparing to aerial irrigation under the vine row ©

- lrrigation water productivity (yield produced per unit of irrigation water use) improved by around
25% in comparison with surface drip irrigation

- Greater water savings for SDI compared with DI (up to 20% can be achieved) ©©)

Soil Unmeasured impact:

I A .

No measurement of soil characteristics was taken in the framework of OFIVO. However, certain references
based on tomato crops, rockmelons and onions (higher water consumption) indicate an impact of long-term
SDI on the chemistry and physical properties of the soil, such as changes in clay content, cation levels and on
pore space around emitters 4 ©

Air Unmeasured impact:

[ 1 T I
No direct relationship between the practice and the indicator in question

Biodiversity Indicator approximate improvement between 1 to 24%:
1 | A I

It has been identified recently that the proximity of SDI emitters modifies the abundance of specific
bacterial and fungal genera involved in plant and soil health, providing new information for improving the
management of SDI systems ©. In the framework of OFIVO, it was observed that the water from the
subsurface irrigation reached the ground surface by capillarity. Therefore, SDI could be a lever in dry areas
to promote the establishment of plant cover in the inter-row, which is known for providing a set of
sustainable services.

information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
the application of the recommendations in this practice abstract.
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OFIVO - Optimization of irrigation & fertigation on Occitan

vineyards

Short description of the OG

The gradual change in rainfall patterns experienced in the
vineyards of southern France, especially around the

Mediterranean Sea, means that the vines are increasingly

subject to summer drought.

The objectives of the OFIVO operational group are to study

different irrigation systems to see which is best suited to vines,
as well as the implementation of fertigation and its use in
viticulture.

OFIVO was implemented by 5 partners (winegrowers, technical
institutes, negociants, cooperatives), and 40 winegrowers were
involved throughout the project. The trials were mainly located
on two plots, in Gascony and the Mediterranean area.

To compare irrigation systems, capacitive probes were used to
explore the profiles of wet bulbs in the soil. More than 10,000

pieces of data were collected during the project. The impacts of

fertigation were assessed through yield measurement and
quality analysis of the harvest.

Benefits

The main added ecological value for the farmer addressed by the
OG: water use efficiency in vineyards, precision of water and
fertiliser inputs, better mobilisation of fertilising units by the
vines.

Stage of implementation
OFIVO has ended (2018-2021).

Main achieved or expected results

Theme
Climate change adaptation, water-use
efficiency, fertilization

Context

South of France, 2 main regions
concerned (near Toulouse = Gascony
and near Montpellier = Mediterranean
context). Irrigation is already highly
developed in the area near
Montpellier, which is not yet the case
in Gascony. Fertigation is not yet
widely used in viticulture.

Duration
3 years (2019-2022)

Partners involved

Independent winegrowers,
cooperatives, negociants, technical
institute (IFV)

Budget
204 000,00€

Particularity

Organisation of a study trip at the
request of winegrowers to get
technical feedback from existing
system
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The results focus on the positioning of the irrigation system in the vine row (aerial or buried in the middle of
the inter-row or under the row) and the impact of the use of fertigation on vines and especially on grape
maturity. Expected results are:

- To secure annual production in terms of quantity and quality

- To optimize water use according to its availability

- Reduced fertilisation inputs thanks to defining differences in requirements between plots

- Improved farm competitiveness thanks to better control of yield factors and better grape quality

management in line with market expectations
- Improved vine longevity thanks to better nutritional balance

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Figure 1: Fertigation tests

Related materials
Videos

OG presentation Zk=:
https://www.youtube.com/watch?v=DghjMEjyGmw&t=930s&ab channel=CLIMED-FRUIT

W IFV

GFTIMISER LA FERTIRRIGATION

Figure 2: Use of capacitive probe to study the
water behaviour in the soil

Web links

Project presentation BB https://www.vignevin-occitanie.com/nos-recherches-2/viticulture-de-

precision/ofivo/
Further reading

To better understand soil wet bulb formation with subsurface or aerial drip irrigation in viticulture Zt&:

https://ives-openscience.eu/12943/

Contact information

Publisher:

IFV Sud-Ouest

1920 route de Lisle sur Tarn

81310 Peyrole, https://www.vignevin-occitanie.com/
Author(s): Eric Serrano, Thierry Dufourcq

Contact: eric.serrano@vignevin.com,
thierry.dufourcg@vignevin.com

Project partners: Val de Gascogne, Domaine Uby, Domaine de
Pellehaut, Les Grands Chais de France

This practice abstract was elaborated in the CLIMED-FRUIT
project.

Project website:

https://climed-fruit.eu/ (no OFIVO website)
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Spontaneous plant cover on almond trees

Challenge

This practice aims to contribute to alleviating one of the
major problems resulting from the application of intensive
practices in Mediterranean agricultural soils, namely the
loss of organic carbon in the soil.

Solution

Implementing plant cover that spontaneously occurs in the
alleys, rows or slopes of the plantation to enhance carbon
sequestration.

Theme

Carbon  sequestration, climate
change and adaptation; erosion
control, mulching, nuts (almond)

Context
Almond crops in the Mediterranean
area (Spain)

Application time

All year

Benefits

. i : Required implementation time
Main benefits of this spontaneous cover:

Plant cover or its remains should be

. . present throughout the year
- improves soil structure,

- reduces erosion and runoff,

- increases soil fertility,

- increases water retention,

- reduces the risk of pest and disease attacks,
- helps vegetative control,

- increases crop sustainability,

- facilitates crop tillage.

Period of impact
3-5 years

Equipment
Cutting implements (mowers,
strimmers, brush cutters)

Practical recommendation

Implementation

Spontaneous plant cover will be left to grow. Its composition will depend on the type of soil and climate,
as well as the previous management of the crop and the surrounding ecosystem.

Plant cover on the entire almond plantation is the practice that sequesters the most carbon. It is
recommended that the cover is managed using mainly cutting implements (mowers, strimmers, brush
cutters) or very superficial tillage, always leaving the plant residues on the surface. The cover could also
be removed by thermal (steam, microwave) or chemical systems (although the use of herbicide is
discouraged in the context of sustainable and environmentally friendly practices).
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For weed control in the row, these same types of management are recommended and could be
combined for greater efficiency with mulching, obtained either from mowing the cover itself (Figure 2)
or from external inputs (prioritising natural and local mulching). Sheep or goats can also be used for
cover control, and this also provides additional nutrients for the soil. This is recommended only during
winter dormancy since these animals also graze the lower branches.

Preventing the crop from being affected

The major drawback of using plant covers is competition for resources: especially water, but also
nutrients. Suitable cover management must make it possible to control the competition to an
appropriate extent considering the production objectives.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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In this sense, the most efficient covers are those with vegetative cycles that are the opposite of the
almond tree cycle (Figure 1), that have living cover between the senescence phase and up to Fll and
that, if possible, will wither naturally from Flll to post-harvest.

These general indications will vary according to the rainfall each year: in wetter years, the living cover
can be extended, while in drier years, earlier management will be necessary. To help ensure the most
favourable composition of the spontaneous cover, mowing can be programmed to encourage the
natural reseeding of the desired species and prevent undesired species from flowering.

CYCLE OF ALMOND TREES

grewteng™ 1
Fini F-l F-li F-i Post-harvest
Floral differentjation

Floral initiation

Kernel length

\&
oS,
S / Reserves

=

Leaf drop

0

Flowering %

First leaves

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Figure 1. Generic calendar of the phenological cycle of almond trees. Girona, J., 1992. Estrategias de riego
deficitario en el cultivo del almendro. Fruticultura Profesional 47:38-45. (Photo: IRTA)
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Figure 2. Spontaneous dryland cover (left) and spontaneous plant cover maintained by mowing (right). (Photos:
IRTA)

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
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information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Further information

Videos

Practice presentation:

EI= https://www.youtube.com/watch?v=tpjvQ3MqcfQ channel=CLIMED-FRUIT

Web links

Project presentation:

== https://www.en.une.org/cooperacion/carbocert
== https://gocarbocert.es/

Further reading
Guia de buenas practicas agrarias Carbocert:
== https://www.une.org/Cooperacin_documentos/GUIA CARBOCERT.pdf

Contact information

Publisher: Asociacién Espafiola de Normalizacién, UNE This practice abstract was elaborated in the CLIMED-FRUIT
C/ Génova, 6, 28004, Madrid (Spain) project.

https://www.une.org/cooperacion Project website: https://climed-fruit.eu/
Author(s): Nadia Blazquez Fernandez, Mdnica Sanzo Gil

Contact: coopera@une.org © 2023

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Simplified cost/benefit analysis
Spontaneous plant cover on almond trees

Introduction — presentation of ex-ante and ex-post situation

Maintaining a spontaneous plant cover on almond plantations year-round has proven to be highly effective
in sequestering carbon. It is a key tool for both climate change mitigation and adaptation. In this analysis,
the ex-ante situation involves conventional tillage with harrowing, which is the main soil management
practice among farmers in the Mediterranean region, where mechanical soil management is conducted
three times per year, typically after significant rainfall events. The ex-post situation involves managing a
spontaneous plant cover by cutting weeds in May, mainly using cutting implements (e.g. mowers) or very
superficial tillage, and by leaving residues on the soil surface.

Legend
This analysis uses data from a 2020 study by Martin-Gorriza et al. (1) that ) Estimated indicator
examines two organic rainfed almond orchards located in the Region of ) .

. . . . o Measured indicator
Murcia, Southeastern Spain. Production costs do not include fertilizers or
pesticides since none were applied (organic almonds). Variable costs
include costs related to machinery (fuel and depreciation) and labour.

| Ex-ante | Ex-post
Variable costs (€/ha)
Harrowing (3 times per 85.01 -
year)
Mowing - 21.14
TOTAL | 85.01 21.14
COMPARISON Overall cost reduction of 75%
I L L
Sale of almond (€/ha) 2,541.17 | 614.95
Economic Benefits There is a 75% reduction in short-term revenue, resulting from a 73% yield
decrease of almond kernel: 321 kg/ha (ex-ante) vs 87 kg/ha (ex-post).
However, production costs are equally decreased. Long-term benefits
include improved soil health, increased future productivity, and significant
environment advantages that can translate into economic benefits.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Energy Fuel consumption decrease of 37%:
I A -

Fuel consumption is based on the annual diesel consumption using a 73-kW tractor, which was 35 L/ha-
year (ex-ante) and 22 L/ha-year (ex-post). Accordingly, ex-post strategy saved around 37% of diesel
fuel. @

Water Water infiltration improvement of 45%:
1 ] A ] |

Plant cover boosts water infiltration by up to 45% compared to conventional tillage and reduces
evaporation during hot periods. Without vegetation, soil is exposed to sunlight, increasing temperature
and water loss, causing desiccation and soil hardening. Plant cover is an effective soil management for
maintaining soil moisture, providing better rainwater infiltration, and minimizing surface water loss. @
Sail OC and N improvement of 56% and 25%, respectively:

1 I Ay -

Studies suggest that plant covers improve soil quality compared to frequent tillage by increasing total
organic carbon (55.6% - 66.7%) and nitrogen stocks (24.5%). ¢

Plant covers also increase chemical and physical soil fertility. - ©)

Air GHG decrease of 60%:
. * ]

Greenhouse gas emissions were 62 kg CO2 eg/ha (ex-ante) and 25 kg CO2 eg/ha (ex-post), which
represents a 60% emission reduction with the use of spontaneous plant cover compared to
conventional tillage. In both scenarios, soil management was carried out mechanically using diesel
tractors and their implements. @

Biodiversity Organisms’ improvement of 76%:
- - - gl

Though uncommon in Spanish almond plantations, spontaneous plant covers have been shown to
enhance biodiversity in crops like vineyards. These covers support natural enemies, and specifically
increase the population of Hymenoptera (86%), minute pirate bugs (80%), spiders (40%), mites and thrips
(100%). Additionally, cover crops positively influenced the diversity and density of pollinator insects,
birds, and small mammals; and have a beneficial effect on bee populations. © )

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Carbocert — Quantification and certification of organic
carbon in Mediterranean agricultural soils

Short description of the OG

The general objective of the Carbocert project is to identify
management strategies to increase the carbon sequestered
and stored in agricultural soils and in the fixed and
permanent plant structures of the main Mediterranean crops
(olives, citrus, wheat, rice, almonds and vines), as well as to
establish methodologies to quantify and certify these
removals. This is all in light of the sector's need to adapt to
the new climate change scenario characterised by extreme
weather conditions in the Mediterranean area.

Benefits

Increasing organic carbon sequestration makes soils more
resistant to erosion, increases their water retention capacity,
enhances their fertility for plants and helps improve
biodiversity.

Additionally, this project provides a methodology to make it
possible to certify the carbon sequestration obtained by
applying the best practices identified.

Stage of implementation
The Carbocert project was completed in December 2020.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from

the application of the recommendations in this practice abstract.

Theme

Carbon  sequestration;  climate
change adaptation; climate change
mitigation; mulching; main

Mediterranean crops

Context

Semi-arid Mediterranean region of
Spain, with seasonally dry farming
systems that have soils with low
organic carbon content and a high
risk of land degradation and
desertification

Duration
2 years (09/2018-09/2020)

Partners involved

A farmer’s association, a public
agrifood research institution, a
farming training and research
institute, a conservation agriculture
association, a certification entity,
and a national standardization body

Budget
495.187,11 €

Particularity

Innovative soil organic carbon
quantification methodology for
farmers’ certification
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Main achieved or expected results

« Specific methodologies were identified for the quantification of carbon sequestration and storage,
both in agricultural soils and in the fixed permanent structures of woody crops.

e Best practice guide aimed at farmers to apply the different agricultural management strategies
validated by the project.

e A sequestered carbon certification methodology was defined and implemented,; it considers the
evolution of carbon in the soil and is applicable at both farmer and agricultural holding levels.

Existing materials

Videos

OG presentation:

Z1= https://www.youtube.com/watch?v=tpjvQ3MqcfQ channel=CLIMED-FRUIT
== https://www.une.org/SiteAssets/PresentacionGOCARBOCERT

Web links

Project presentation:

== https://www.en.une.org/cooperacion/carbocert
== https://gocarbocert.es/

Further reading
Carbocert best practice guide:
== https://www.une.org/Cooperacin documentos/GUIA CARBOCERT.pdf

Contact information

Publisher: Asociacion Espafiola de Normalizacién, UNE This extended practice abstract was elaborated in the
C/ Génova, 6, 28004, Madrid (Spain) CLIMED-FRUIT project. _ _
https://www.une.org/cooperacion Project website: https://climed-fruit.eu/

Author(s): Nadia Blazquez Fernandez, Monica Sanzo Gil
Contact: coopera@une.org

Project partners: Asociacién Espaiiola de Normalizacion (UNE), © 2023
AENOR, ASAJA, IFAPA, IRTA, AEAC:SV

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the
information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from
the application of the recommendations in this practice abstract.
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Green manure in mediterranean viticulture

Challenge

In Mediterranean vineyards, soils are often tilled to
limit competition. However, there are various
strategies that can be used to establish temporary
vegetal cover or green manures to benefit from their
associated agro-systemic services without having a
negative impact on the vines.

Solution

Green manure is a plant cover crop that produces
biomass and is returned to the soil to improve its
fertility and structure, as long as hydro-nitrogen
competition is kept under control, which is challenging
but can be of real interest in the context of the poor
soils of the Mediterranean basin. The date and type of
destruction and the choice of species are important
levers for the proper implementation of this practice.
One possible method in a Mediterranean context: the
use of a green manure in one row in two, installed and
destroyed early, and then kept as mulch.

Benefits

- As soil cover: protects from erosion, improves
the physical properties of the soil (water
retention capacity, structural stability...)

- Enhances microbiological soil life and
contributes to intra-parcel biodiversity

- Reduces rainwater runoff

- By modifying both the stock of mineral
nitrogen during its growth phase and the
guantities of nitrogen mineralized after its
destruction, green manure can influence the
supply of nitrogen to the vine, and thus limit
the use of external inputs

Practical recommendation

Theme
Soil health — biodiversity — cover
crop/green manure

Context

In Mediterranean conditions:
particular attention must be paid
to adaptation to the farm
context for species selection and
crop management practices
because of water competition

Application time
September-April

Required implementation time
Soil preparation + seeding +
rolling/ shredding + burying =
approximately 7h/ha

Period of impact
October-May

Equipment
Seeds, seeder, roller, chipper,
tines/discs tools

Soil preparation and seeding: the soil must be sufficiently crumbled to ensure good seed
germination. Seeding can be carried out by broadcasting with a spreader or by using a
ploughshare for more precise sowing or sowing under cover. In the Mediterranean context,
sowing as early as possible (late August-early September) will ensure that the seedlings are
well developed during heavy rainfall in autumn to reduce erosion, and also prevents vine
leaves from flying away (which is an additional source of nutrition for the soil). Over-dosing
seedlings (for all species) is also advisable in Mediterranean conditions, as well as choosing a

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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well-diversified mix (legumes, grasses, brassicas) to ensure the sustainability of the cover with
rotation of the dominant species.

Green manure destruction: the choice of destruction method depends on the objectives
being pursued. Grinding or mowing in spring destroys the aerial parts and allows them to dry
out. Mowing or rolling can be useful to mulch and maintain the soil without chemical weeding
or tillage. Mulch can have a favourable impact on soil moisture, so it is of interest in conditions
of low rainfall. In a Mediterranean context, it is advisable to destroy the cover crop in early
spring to avoid too much water competition, which would also have an impact on the
mineralisation of the cover crop once it has been destroyed.

Figure 3: Example of green manure
in a Mediterranean context (Spain,
Rioia)

OIFV Sud-Oues ;
. ™

Related materials

Web links

Guide: Winegrowing practices & adaptation to climate change in the POCTEFA area (VITISAD
project):

1 I https://www.vignevin-occitanie.com/wp-content/uploads/2023/01/quide-vitisad-fr-

FINAL.pdf
== https://www.vignevin-occitanie.com/wp-content/uploads/2023/12/quide-vitisad-es-

FINAL.pdf

Green manure in viticulture (IFV): B I https://www.vignevin-occitanie.com/fiches-
pratiques/les-engrais-verts-en-viticulture-2/

Seeding mechanization of green manure (IFV): B B https://www.vignevin-
occitanie.com/fiches-pratigues/mecanisation-du-semis-des-engrais-verts/

Green manure destruction (IFV): B B https://www.vignevin-occitanie.com/fiches-
pratiques/destruction-des-engrais-verts/

Green manure (IFV): species B I https://www.vignevin-occitanie.com/wp-
content/uploads/2019/02/Fiches-engrais-verts.pdf
https://www.vignevin-occitanie.com/fiches-pratiques/les-engrais-verts-en-viticulture-2/
Guide (Chambre d’Agriculture de I’'Hérault): B B Green manure in viticulture

Contact information

Publisher: This extended practice abstract was elaborated in the
IFV Sud-Ouest CLIMED-FRUIT project.

1920 route de Lisle sur Tarn Project website:

81310 Peyrole, https://www.vignevin-occitanie.com/ https://climed-fruit.eu/ (no Gascogn’lnnov website)
Author(s): Laure Gontier, Clara Gérardin © 2023

Contact: laure.gontier@vignevin.com
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Simplified cost/benefit analysis
Green manure in mediterranean viticulture

Introduction — presentation of ex-ante and ex-post situation
For the purposes of this analysis, we have taken the case of a 15 ha Mediterranean vineyard

with a density of 4,500 vines/ha located in the South of France. The ex-ante situation
considered is based on inter-rows with 100% tillage. The ex-post situation considers one inter-
row out of two tilled and one inter-row out of two with the implementation of a green manure
sown at the end of the summer, then rolled at the beginning of spring to be used as mulch
during the season. In the ex-post situation, we could also consider mowing the inter-row with
the mulch before the harvest in the event of a major resurgence of weeds. Note that this ex-
post strategy can be alternated every year (the tilled row becomes the sown row). In both
situations, we consider natural weed cover in winter and mechanical work under the row
during the season.

Ex-ante situation g .f’

R IWE TR Y

Legend
Sources of economic data: IFV Viticout calculator and “Les ) Estimated indicator
engrais verts en viticulture”, Chambre d’Agriculture de o
I'Hérault ) Measured indicator
| Ex-ante: | Ex-post:
Costs (including fuel, labour, inputs, depreciation)
Tillage 200 €/ha 100 €/ha
Tillage every row (4 Tillage one row in two (4
passes/year, 50 €/ha/pass) passes/year, 25 €/ha/pass)
Green manure seeds 0€/ha 130 €/ha
Green manure operations 0€/ha Seedling one row in two (1
pass/year): 48 €/ha
Rolling (1 pass/year): 14 €/ha
Mowing (1 pass/year): 19
€/ha
TOTAL 200 €/ha 311 €/ha
COMPARISON Global increase of 50% of the cost:
gl -

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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Economical benefits: In the ex-post situation, less time is needed for tillage between the
rows, and all the operations linked to the green manure are spread over time, which means
that the daily workload can be spread out. Depending on the itinerary chosen, planting green
manures can also help reduce inputs (less chemical N fertilizer). Note: under-row and inter-
row tillage can be combined in the ex-ante situation, which is not necessarily the case in the
ex-post situation. Also, the itinerary described in the ex-post situation should not have an
impact on yield, which is why it is not taken into account in this analysis.

Energy Indicator improvement of 25%:
I A -

Fuel consumption is higher in the ex-ante situation. If we take the case of a diesel tractor,
average fuel consumption linked to inter-row management decrease from around 52 L/ha/year
for the ex-ante situation to 40 L/ha/year for the ex-post situation (source: GES&VIT, IFV tool
for carbon footprint calculation). Indicator for fuel consumption improve from 25%. On the
other hand, the use of green manure in the ex-post situation enables between 10 and 20 units
of nitrogen /ha/year © to be returned, depending on the legumes composition of the green
manure. This saves on external nitrogen inputs and the associated energy costs.

Fuel Consumption Ex-ante Ex-post
Rotary arrow (soil 13L/ha/pass all 6 L/ha/pass one row
labour) rows: total 52L in two: total 25L
Seeding - 5L/ha
Mulching - 6,5 L/ha
Mowing - 3L/ha
Total 52L 40L
Indicator approximate improvement between 1 to 24%:
Water I A -

By reduction of nitrate leaching by direct uptake of the residual N of the soil and by
decreasing runoff ®» green manures allow mitigation of water pollution.

Soil Indicator approximate improvement from 50% and up:
I i

Impact of green manure on soil:

- Protect soil from erosion©® and prevent soil crusting and sealing®®

- Maintain favourable soil structure and porosity: improve water infiltration and
reserve refilling”. Particularly interesting in areas where precipitations occur during
winter over a short period of time in a series of heavy rainfall events (case of
“Cévenol episodes” in some French mediterranean vineyards)

- Improve soil fertility: nitrogen supply © (amount of N available for associated crop
depends on C/N ratio of the green manure®), leaching reduction

- More biomass returned compared to spontaneous soil cover, increased organic
matter content in the medium to long term

4
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Air

12% increase in emissions but offset by carbon storage:
I - A L]

The carbon footprint of the ex-ante and ex-post situations was calculated using the GES&VIT
tool developed by IFV. In the ex-ante situation, the impact of the management of the inter-
rows with 100% tillage implies a carbon footprint of 170 kg CO2eq/ha/year (including 4
passes/year). In comparison, inter-row management in the ex-post situation has a footprint of
190 kg CO2eqg/ha/year (taking into account 4 passes of tillage every other row, green manure
sowing, mulching and mowing every other row). Although emissions increase very slightly
(+12%), the establishment of a green manure and its return to the soil increase storage, which
explains why the net carbon footprint of the ex-ante situation is lower than the ex-post
situation.

Biodiversity Indicator approximate improvement between 25 to 49%:

] 1 | A 1

Impact of green manure on biodiversity:

Green manure and reduced soil perturbation provide resources that maintain higher
trophic levels in soils

Positive impact on earthworm abundance and activity (1)

Positive impact on microbial biomass and soil biological activity (1, 2)

Mulching could favor arthropod and micro-arthropod abundance compared with a
plant cover without impacting microbial biomass (1)

In some cases, service crops can favour inorganic N immobilization because of
microorganism demand (3)

5
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GASCOGN’INNQV - Diagnosis of soil quality and evaluation of the
impact of viticultural practices on soil biodiversity

Short description of the OG

Soil quality is seen as a lever to move towards more
sustainable viticulture, but is little considered in the
implementation of viticultural practices. The
Gascogn’lnnov project aims to acquire technical
knowledge about the impact of viticultural practices on
soil biology in a dynamic way through a participative
approach involving farmers, researchers and advisors.
In the framework of the project, a methodology was
implemented to integrate information provided by the
soil bioindicators to manage farming systems.

Benefits

The main added ecological value for the farmer
addressed by the OG: acquisition of knowledge so that
farmers can perform soil quality diagnoses themselves;
improved soil fertility; better understanding of the
soil’'s overall functioning and the impact of their
practices on it. Bio-indicators of soil quality should be
included as part of sustainable crop management
practices.

Stage of implementation
GASCOGN’INNOV has ended (2017-2022).

Main achieved or expected results

Theme
Soil health — biodiversity — cover
crop/green manure

Context

Geographical coverage: south of
France, Gascony context (near
Toulouse)

Soil specification: several test
plots with different soil types

Duration

5 years (2017-2022), 3 stages:
2017: Initial soil diagnosis on 13
vineyard plots

2018: Redesign of viticultural
system in collaboration with
winegrowers and an
interdisciplinary group of experts
(agronomists, biologists)

2021: Final diagnosis on 23 plots
(redesigned system vs control)

Partners involved:
Independent winegrowers,
cooperatives, farmers
associations, chamber of
agriculture, technical institute,
Interdisciplinary Expert Group

Budget:
416 970,00€

At the wine grower level: detailed characterization of the biological functioning of
the soil in each plot and its evolution over time. Linkage to the cropping system.

At the OG level: creation of a regional viticultural soil quality database that allows
positioning in relation to national reference systems.

Evaluation of the effect of practices on soil biology according to soil types, thanks

to a set of indicators.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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A set of soil biological quality indicators has been evaluated: microorganisms (abundance and
diversity of bacteria and fungi), fauna (abundance and diversity of nematodes and
earthworms), physico-chemical characteristics, soil structure assessment and degradation
rate of organic matter. Based on a network of 13 plots that were subject to an initial diagnosis
in 2017, several agronomical practices to restore soil fertility were tested to redesign the
cropping system (e.g., plant cover, organic matter inputs, reduction of herbicides, mineral
fertilizers). System redesign was done in collaboration between winegrowers and an
interdisciplinary group of experts (agronomists, biologists). Several indicators were measured
on vine and soil at each vintage to assess vine health and productivity. One of the observed
results: decreasing the intensity of tillage and increasing the duration and diversity of grass
coverage tends to increase the abundance of all the organisms studied.

Figure 1. One of the indicators implemented to
evaluate the population status of the soil:
earthworm count

Figure 2. One of the indicators implemented
to measure the organic matter degradation ko
rate of the soil: litterbag

Related materials

Videos

BB Congress - 6° Assises des Vins du Sud-Ouest:
https://www.youtube.com/watch?v=k8DWvdVZObA&t=9s (YouTube subtitles available)

2=  OG presentation:
https://www.youtube.com/watch?v=tjuNi5bhgpl&ab channel=CLIMED-FRUIT

Web links

[} | Symposium proceedings — 6° Assises des Vins du Sud-Ouest: https://www.vignevin-
occitanie.com/wp-content/uploads/2022/05/gascogn-innov.pdf

il Poster — TERCLIM International Terroir Congress: https://ives-
openscience.eu/12910/

Contact information

Publisher: This practice abstract was elaborated in the
IFV Sud-Ouest CLIMED-FRUIT project.
1920 route de Lisle sur Tarn Project website:
81310 Peyrole https://climed-fruit.eu/
https://www.vignevin-occitanie.com/ (no Gascogn’lnnov website)
Author(s): Gontier Laure
Contact: laure.gontier@vignevin.com © 2023
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Rinnovare l'agricoltura

On-farm production and application of compost tea

Challenge

The challenge is to manage soil fertility patterns of
Mediterranean crops to improve water efficiency,
photosynthetic activity, nutrient balance and fruit quality.

Solution

Compost tea production is an on-farm practice that requires
collecting and recycling organic by-products associated with
other soil improvement techniques (mulching, green
manuring, etc.).

Adequate knowledge of all the processes, product
application and crop cycles is fundamental to achieve good
results.

Benefits

Using compost tea can significantly contribute to maintaining
soil organic matter quality, increasing farmers’ monetary
savings and enhancing biodiversity and on-farm adaptation
to climate change.

Practical recommendation

Theme
e Agricultural by-product
e Biodiversity
e Climate change adaptation
e Organic fertilization

Context

It is a general technique that
optimises development in extensive
and organic farms, where nutrient
cycles are fundamental.

Application time
Almost all year depending on crop
needs.

Required implementation time
Between two and three months,
starting from the raw material.

Period of impact

Medium- (crop effects) or long-term
(soil) depending on the parameters
considered.

Equipment
Bioextractor, oxygen pump, timer

The production process involves using mature compost in a capacious
bag made of mesh, placed in a bioextractor with a robust tank capable
of containing the liquid mass and equipped with an aeration device.

Este proyecto ha recibido financiacién del programa de investigacion e innovacién Horizonte Europa de la Unién Europea en virtud del acuerdo de
subvencion n° 101060474. Esta comunicacion refleja inicamente la opinién del autor. La Agencia Ejecutiva de Investigacion no se hace responsable
del uso que pueda hacerse de la informacién proporcionada. Los autores y editores no asumen responsabilidad alguna por posibles inexactitudes o

dafios derivados de la aplicacion de las recomendaciones de este resumen de practica.
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: . . . . .
What has been done in The extraction was performed with a 1:5 v/v ratio (20%). The timer was

b |

% the Oltre.bio OG? set to 15 minutes (on) every 3 hours (off) to guarantee the right

_,[ oxygenation. The process lasted five days and, before administration, a
further dilution was opted for after measuring the electrical
conductivity up to a ratio of 1:15 v/v.

Cherry orchard: 3l/plant in soil + 250 ml/plant by foliar application. Distribution in three phases:
beginning of flowering, post-set and veraison.

Vineyards: 1.5I/plant. Distribution in three phases: shoot length approximately 15 cm, post-fruit
setting and veraison.

q—
@)
=z
]
(&)
©
-
)
(7p)
O
<C
D)
2
)
(&)
©
—
(ol
©
()
©
(-
(D)
s
>
Ll

SUPPRESSIVITY NUTRITIVE ACTION
It can partially substitute fungicides, having Contains organic molecules and
suppressive properties due to antagonistic  inorganic elements in solution that can
microorganisms and the abiotic component. exert a fast-acting nutritive action in

combination with biostimulant effects.

Further information
Videos
1 1 Oltre.bio. The new organic challenge:
https://www.youtube.com/watch?v=4uijvo0302k&t=3s
I 1 Discover the results of the project:
https://www.youtube.com/watch?v=HiyblypTeno&t=188s

2

Este proyecto ha recibido financiacién del programa de investigacion e innovacién Horizonte Europa de la Unién Europea en virtud del acuerdo de
subvencion n° 101060474. Esta comunicacion refleja inicamente la opinién del autor. La Agencia Ejecutiva de Investigacion no se hace responsable
del uso que pueda hacerse de la informacién proporcionada. Los autores y editores no asumen responsabilidad alguna por posibles inexactitudes o

dafios derivados de la aplicacion de las recomendaciones de este resumen de practica.
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I I How to get compost and compost tea. Oltre.bio project demonstration day on

29/04/2022: https://www.youtube.com/watch?v=TeVOBrJDkPw
Web links

B B https://feder.bio/progetti/oltre-bio/

B B https://feder.bio/wp-content/uploads/2022/04/Programma-oltrebio-29-aprile DEF-
005.pdf

I B https://feder.bio/compost-compost-tea-risorse-sostenibili-la-produzione-bio-
ciliegie-uva-tavola/

B B https://feder.bio/wp-content/uploads/2017/07/Compost-ed-estratti-per-la-
sostenibilita-dei-sistemi-agricoli.pdf

B B https://feder.bio/wp-content/uploads/2017/07/Poster-Oltrebio-23012023-2.pdf

Further reading
2 phytosanitary management notebooks:
I 0 Phytosanitary protection of the cherry tree in organic farming: https://feder.bio/wp-
content/uploads/2017/07/rev-29-NOV-22-Schede-impaginate_ciliegio.pdf
I I Phytosanitary protection of table grapes in organic farming: https://feder.bio/wp-
content/uploads/2017/07/REv-18-MAGGIO-2023-Schede-impaginate_vite.pdf

Contact information
Publisher: CIHEAM Bari This practice abstract was elaborated in the
Via Ceglie, 9, 70010, Bari framework of CLIMED-FRUIT project.

Phone: +39 080 4606111, website: https://www.iamb.it/  Project website: www.climed-fruit.eu
Author(s): V. Verrastro, N. Admane, S. Giordano
Contact: verrastro@iamb.it © 2023
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https://feder.bio/wp-content/uploads/2017/07/Compost-ed-estratti-per-la-sostenibilita-dei-sistemi-agricoli.pdf
https://feder.bio/wp-content/uploads/2017/07/Poster-Oltrebio-23012023-2.pdf
https://feder.bio/wp-content/uploads/2017/07/REv-18-MAGGIO-2023-Schede-impaginate_vite.pdf
https://feder.bio/wp-content/uploads/2017/07/REv-18-MAGGIO-2023-Schede-impaginate_vite.pdf
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Cost/benefit analysis
Compost tea

Introduction — presentation of ex-ante and post-ante situation

In Mediterranean regions, organic farmers usually maintain soil fertility using on-farm
compost (ex-ante). However, there is another possibility to obtain the same achievement
using a derivate known as Compost Tea (CT) (ex-post). The use of CT has several added values:

- Environmental: CT production comes from on-farm by-products through an aerobic
process of recovering carbon and nitrogen present in green residues or animal ones
(such as manure),

- Economic: by-products are not waste anymore, but if reused in the farm, they are
useful for a medium programming time of fertilisation, representing a good
substitution for the external fertilisers,

- Social: in view of the implementation of circular economy strategies, the goals of
sustainability can be better pursued,

- Agronomic: the application improves soil structure and permeability, as well as the
soil microbiome.

Specifically in short term cycle crops (tomatoes, zucchini, and similar other crops), compost
tea can be considered as a fertiliser, with local application concentrated in the crop lifecycle.
The analysis is conducted in the context of the south of Italy, particularly in the Puglia region.
The geographical area is strongly dedicated to organic agriculture and, consequently, to the
production of fruits with excellent organoleptic and nutritional characteristics. The described
approach has allowed the development of sustainable technologies from an economic and
environmental perspective, which satisfy the needs of producers and consumers.

Legend
) Measured indicator
Ex-ante (total amount | Ex-post (total amount
€/ha) €/ha)
Variable costs
Seedings/plants 500 €/Ha 500 €/ha
Fertilizers 2000 €/Ha 1000 €/ha
Buying market Production of compost
fertilizer tea
Pesticides 1000 €/ha 1000 €/ha
Water 1000 €/ha 700 €/ha
Labour 1000 €/ha 1500 €/ha
Brewing machine
Machine costs 1000 €/ha 1000 €/ha
Revenues None 1000 €/ha as saved
cost of fertilisers
TOTAL 6500 €/ha 5700 €/ha
COMPARISON Global decrease of 12% of the cost:
1 I | A [ | |

Este proyecto ha recibido financiacién del programa de investigacion e innovacién Horizonte Europa de la Unién Europea en virtud del acuerdo de
subvencion n° 101060474. Esta comunicacion refleja inicamente la opinién del autor. La Agencia Ejecutiva de Investigacion no se hace responsable
del uso que pueda hacerse de la informacién proporcionada. Los autores y editores no asumen responsabilidad alguna por posibles inexactitudes o
dafios derivados de la aplicacion de las recomendaciones de este resumen de practica.
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Energy Indicator approximate deterioration between 1 and 24%:
1 I | A N -

The indicator used is relative to fuel (intended as fuel amount necessary to produce CT) and,
in particular, to gasoline as unit of measurement (0,5L of Gasoline to produce 10 kg of
compost tea).

Water Indicator approximate improvement around 10%:
1 1 A S -

The use of CT proves to increase soil permeability thus fostering water savings (intended as
water saved from further irrigation turns : around 10%).

Sail Indicator approximate improvement from 75% and up:
I --*

Soil quality (increase/maintenance of soil permeability and porosity) proves to be
consistently increased, together with the unit of measurement, i.e. level of nutrients in soil
analysis.

Air Unmeasured impact:

1 T | 1 1
No direct relationship between the practice and the indicator in question

Biodiversity Indicator approximate deterioration between 1 and 24%:
1 1 A S -

Biodiversity (intended as the reuse of farm by-products as fertilisers) is slightly decreased.
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Oltre.bio - Innovative Management of Organic Cherry
Growing and Organic Table Viticulture

Short description of the OG
Oltre.bio links agriculture with government and

research in the Apulia region. It focused on two main

crops, organic table grapes and cherries, using an

ecosystem approach to improve crop quality through

soil and water management. Agronomic and post-
harvest techniques were keys to success. By
prioritising sustainability and organic practices,
Oltre.bio aimed to produce top-quality fruit while
promoting environmental conservation and
biodiversity.

Benefits

Increasing soil fertility and managing adversity by
using advanced sensors to analyse adversity early.
Rationalizing and better managing the irrigation
supply, post-harvest and packaging.

Stage of implementation
The project ended in February 2023.

Theme

Climate change adaptation
Organic fertilization

Pest management

Soil health

Value chain

Water-use efficiency
Digital technologies

Context

Apulia region, South of Italy.
On-farm composting to produce
compost tea, application of DSS to
improve water-use efficiency,
sustainable adversity management
and innovative packaging to
increase shelf-life represent best
practices at the experimental level
in the region.

Duration
4 years (2019-2023)

Partners involved.

Producer organisations, research
bodies, universities, regional
institutions, innovation brokers.

Budget
495.000,00€

Particularity

In the context of the Apulia region,
which is particularly suited to
agriculture, the project aimed to
create an ecosystem between
private  companies, research
bodies, and regional institutions to
foster soil health and water-use
efficiency. This objective was
pursued  through  innovative
solutions experimented on-farm.

Este proyecto ha recibido financiacién del programa de investigacion e innovacién Horizonte Europa de la Unién Europea en virtud del acuerdo de
subvencion n° 101060474. Esta comunicacion refleja inicamente la opinién del autor. La Agencia Ejecutiva de Investigacion no se hace responsable
del uso que pueda hacerse de la informacién proporcionada. Los autores y editores no asumen responsabilidad alguna por posibles inexactitudes o

dafios derivados de la aplicacion de las recomendaciones de este resumen de practica.
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Main achieved or expected results
e Improved soil fertility
Public opinion is shifting towards sustainably produced agri-food products with a low
environmental impact. The recovery of waste and organic residues through on-farm
composting is key to achieving sustainability in agroecosystems (Fig. 1).

Animal manure Green residues Mixing of residues Compost

From 0 to 60-90 days, according to the nature of the matrixes

Figure 1. On-farm composting at the CREA-AA experimental farm
Compost tea is a liquid extract of organic and inorganic molecules and microorganisms (Fig.
2). The process usually lasts about 5-8 days. The Oltre.bio project aimed to enhance the
understanding of compost tea production and its application in organic cherry orchards and
vineyards in Apulia (Fig. 2).

Figure 2. Production of compost tea at the CREA-AA experimental company

e Water use efficiency by using the Decision Support System (DSS) in organic table
grape vineyards
At farm level, the sensors measure soil moisture, temperature, electrical conductivity and
atmospheric pressure. Data is gathered in Blueleaf software to aid farmers in making informed
decisions, enhancing their awareness and efficiency in the field (Fig. 3).

THE AIM OF THE PRODUCT IS TO INTEGRATE HARDWARE AND SOFTWARE
COMPONENTS WITH QUALIFIED AGRONOMICAL SUPPORT AND SERVICES

HARDWARE SOFTWARE SERVICES

Figure 3: Communication method between hardware and software

7
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* Innovative packaging to increase the shelf life of organic cherries and organic table
grapes
BlowDevice® technology, patented by UNIBAS and Ninetek Ltd, gives the packaging
breathable characteristics to extend the shelf life of perishable organic fruit (Fig. 4). The device
was recognized as a ‘key technology’ in Europe. A packaging machine for industrial use has
been developed.

Q |
2 )

Figure 4. Organic table grapes stored under MAP in packaging equipped with BlowDevice®

e Adversity management
Different natural extracts were tested on the farms at blooming and before harvest to control
the incidence of pre- and post-harvest rot in the main crops. Chitosan was the most effective
product, reducing the development of rot by over 68% in post-harvest cherries (Fig. 5).

= BICARBONATO
. . coaiiEs i SODIO

BOTECTOR NEW

CHITOSANO DENSO
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Figure 5. Application of treatment and the effect of natural extracts to control post-
harvest rot

e Phytosanitary and agronomic bulletins
Oltre.bio partners carried out weekly field inspections on the farms involved in the project.
The data collected on phytosanitary management and technical guidance were disseminated
through 39 bulletins.

e Phytosanitary management notebooks
The main project outcome was the development of two notebooks dedicated to pest
management for farm companies and technicians.

8
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Existing materials
Videos

I 1 Oltre.bio. The new organic challenge:
https://www.youtube.com/watch?v=4uijvoO302k&t=3s

I B Discover the results of the project:
https://www.youtube.com/watch?v=HiyblypTeno&t=188s

I B How to get compost and compost tea. Oltre.bio project demonstration day on
29/04/2022: https://www.youtube.com/watch?v=TeVOBrJDkPw

Web links

I B https://feder.bio/progetti/oltre-bio/

I B Compost and extracts for the sustainability of agricultural systems:
https://feder.bio/wp-content/uploads/2017/07/Compost-ed-estratti-per-la-
sostenibilita-dei-sistemi-agricoli.pdf

I B On-farm compost: https://feder.bio/wp-content/uploads/2017/07/Poster-Oltrebio-

23012023-1.pdf
I B Compost tea: https://feder.bio/wp-content/uploads/2017/07/Poster-Oltrebio-

23012023-2.pdf

1 1 Organic cherry growing: a demonstration day in the field:
https://www.fruitjournal.com/cerasicoltura-bio-una-giornata-dimostrativa-in-
campo-2/

I 1 Innovative strategies for the control of pests and fungal agents: monitoring activities
at the service of operators: https://feder.bio/wp-
content/uploads/2017/07/monitoraggio-e-strategia-di-controllo-dei-parassiti-nel-
ciliegeto-bio-1.pdf

I B Organic cherry growing: a demonstration day in the field:
https://www.fruitjournal.com/cerasicoltura-bio-una-giornata-dimostrativa-in-
campo-2/

== BlowDevice®

I B BlowDevice®: the eco-sustainable solution for the shelf-life of table grapes:
https://feder.bio/wp-content/uploads/2017/07/Blow-device_Uvadatavola Il Apr-
Mag-2022.pdf

I B Oltre.bio, innovative results for the organic table grape market:
https://www.rinnovabili.it/agrifood/oltre-bio-risultati-innovativi-per-il-mercato-
delluva-da-tavola-biologica/

I B 39 phytosanitary and agronomic bulletins:

e 21 bulletins in 2021: https://feder.bio/wp-
content/uploads/2017/07/Bollettino-fitosanitario-e-agronomico-N-1-
OLTREBIO -rev-01.pdf

e 18 bulletins in 2022: https://feder.bio/wp-
content/uploads/2017/07/Bollettino-Fitosanitario-ed-agronomico-N-6.pdf

1 B 2 phytosanitary management notebooks:

I 0 Phytosanitary protection of the cherry tree in organic farming:
https://feder.bio/wp-content/uploads/2017/07/rev-29-NOV-22-Schede-
impaginate_ciliegio.pdf

I 0 Phytosanitary protection of table grapes in organic farming: https://feder.bio/wp-
content/uploads/2017/07/REv-18-MAGGIO-2023-Schede-impaginate vite.pdf
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2= Effect of Materials and Assembly Methods on Gas Selectivity of Blow® Device:
https://link.springer.com/chapter/10.1007/978-3-030-39299-4 80

s L=

== Effect of Packaging Technology on the Quality of Pre-cooled Clementine
Fruit: https://link.springer.com/chapter/10.1007/978-3-030-39299-4 78

Contact information

Publisher: CIHEAM Bari

Via Ceglie 9, 70010, Bari

Phone: +39 080 4606111, website: https://www.iamb.it/
Author(s): N. Admane, V. Verrastro, S. Giordano
Contact: admane@iamb.it

Project partners:

TENUTE D'ONGHIA S.A.S.; FEDERBIO ITALIAN FEDERATION
OF ORGANIC AND BIODYNAMIC FARMERS; ROMANAZZI
VITANTONIO; OP FRUIT AND VEGETABLE JONICA SOC.
CONS. AR.L.; AGRIMECA GRAPE and FRUIT CONSULTING
SRL; UNIVERSITY OF BASILICATA; TARULLI GROUP SOC.
CONS. AR.L.; UNIVERSITY OF BARI ALDO MORO; CIHEAM
BARI; AGROLAB S.c.a.r.l.; CREA-Agriculture and
Environment Research Center - Viticulture and Oenology
Center.

This practice abstract was elaborated in the
CLIMED-FRUIT project.

Project website: https://climed-fruit.eu/

© 2023
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Improving the shelf life of organic table grapes through
an innovative packaging system endowed with a
breathable device (BlowDevice® Technology)

Challenge
The EU generates 5 million tonnes of food waste Theme
annually, composed mainly of fruits and vegetables, Value chain
accounting for 16% of GHG emissionst. Reducing
waste helps save resources. Context

Technology adapted in packing
houses to all highly perishable

Solution fresh products.
The shelf life of organic table grapes can be enhanced

by combining MAP (Modified Atmosphere Packaging) Application time
with innovative BlowDevice® micro-technology that All year

provides the packaging with breathable properties
and controls the exchange of gases between the inside Required implementation time

and outside. BlowDevice®  technology s

inserted into the film during the
. ackaging step.

Benefits packaging step

Sustainable packaging with BlowDevice® reduces food Period of impact

waste by optimising packaging material and designs. Immediate impact by increasing

Moreover, it minimises environmental impact and | the shelf life and maintaining the

extends product shelf life. quality of the packaged product.
Equipment

BlowDevice®, machine for
inserting the device and film.

Practical recommendation

- BlowDevice® technology was developed and patented by Ninetek Ltd and the
University of Basilicata in the framework of the Italian Operational Group Oltre.bio.
The device was designed in several versions and materials (Mater-Bi, PLA). It can
control the gas exchange for products with different respiration rates and avoid fog
formation on the package's internal surface. The device was combined with MAP to
extend the shelf life of organic table grapes in cold storage (cv. Sugraone, Scarlotta
and Arra 15).

= Inrecent trials, the patented invention was also tested on the following fruits: organic
cherries (cv. Ferrovia, Lapins and Sweet Heart), organic strawberries (cv. Melissa),
clementines?, figs (cv. Dottato)2, button mushrooms (Button mushroom), and rocket
(Fig. 1).

= A specific packaging machine was built to use the BlowDevice® in several industrial
packaging applications (Fig.2).
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= Moreover, the European Commission recognised BlowDevice® micro-technology in
biodegradable films as a ‘key technology’ in Europe on the Innovation Radar Portal?.

Source: Di Renzo (2023

Figure 1. Organic table grapes stored under MAP in breathable packaging equipped with
BlowDevice®
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Source Di Renzo (2023

Figure 2. Flow pack machine for inserting BlowDevice® in film packaging at the Romanazzi
company

2

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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Further information
Videos

e Qltre.bio — Innovative management of organic cherry growing and organic table
viticulture: & https://www.youtube.com/watch?v=8srV2fHBgyQ

Web links

- B2 http://www.blowdevice.com/

- 1 I BlowDevice®: the eco-sustainable solution for the shelf-life of table grapes:
https://feder.bio/wp-content/uploads/2017/07/Blow-device_Uvadatavola Il _Apr-
Mag-2022.pdf

e K1 0 QOltre.bio, innovative results for the organic table grape market:
https://www.rinnovabili.it/agrifood/oltre-bio-risultati-innovativi-per-il-mercato-
delluva-da-tavola-biologica/

- E= Characterization of an innovative device controlling gaseous exchange in
packages for food products:
https://www.sciencedirect.com/science/article/abs/pii/S0925521417308281?via%3
Dihub#abs0005

- EIE Effect of Materials and Assembly Methods on Gas Selectivity of Blow® Device:
https://link.springer.com/chapter/10.1007/978-3-030-39299-4 80

- EIE Effect of Packaging Technology on the Quality of Pre-cooled Clementine Fruit:
https://link.springer.com/chapter/10.1007/978-3-030-39299-4 78

- B Anovel breathable package system to improve the fresh fig (Ficus carica L.
‘Dottato’) shelf life: https://onlinelibrary.wiley.com/doi/full/10.1002/jsfa.12093

Contact information

Publisher: CIHEAM Bari This practice abstract was elaborated in the
Via Ceglie, 9, 70010, Bari CLIMED-FRUIT D_TOJ'EC'C- _ _

Phone: +39 080 4606111, website: https://www.iamb.it/ Project website: www.climed-fruit.eu

Author(s): Naouel Admane
Contact: admane@iamb.it © 2023
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Cost/benefit analysis
BlowDevice®

Introduction — presentation of ex-ante and post-ante situation

Table grapes grown in the south of Italy, and in Puglia region as well, belong to multiple
varieties, both white and black, with or without seeds. The geographical context at stake is
characterised by ideal pedo-climatic conditions to obtain a high-quality product, in particular
with a high level of sugars and rich aromas, highly appreciated by national and international
consumers.

Organic table grapes are a vulnerable fruit due to their perishability, especially in the south of
Italy, which is prone to fungal infections. Traditional methods like sulphur dioxide (ex-ante)
have drawbacks and are not allowed under organic agriculture. Alternative GRAS (Generally
Recognised As Safe) treatments were explored but presented several limits of effectiveness
and application. In this context, it is important to foster the use of a specific “intelligent”
packaging, based on a label able to control the exchange of gasses in a bidirectional way, i.e.
accumulation of carbon dioxide inside the packaging and avoiding the “fog” effect caused by
the water vapor. The innovative device (ex-post situation), placed directly on the packaging,
plays the role of a barrier to fruit respiration, able to improve the shelf-life of different fresh
fruits after harvesting. (Simplified CBA was conducted on organic table grapes)

Legend
) Estimated indicator

‘Economical costsand benefits  »

| Ex-ante (total amount €/ha) | Ex-post (total amount €/ha)

Variable costs

Seedings/plants None None
Fertilizers None None
Pesticides 1000 €/ha 300 €/ha

Use of blowdevice indude an
earlier harvest, then less
pesticides used

Water None None
Labour 2000 €/ha 1000 €/ha
Machine costs None 3000 €/ha

Machine costs refer to the
machinery needed for
application of the blowdevice

(packaging)
Interest on previous cost None ?277?
Revenues 25000 €/ha (as a standard) | 30000 €/ha
Gross margin 22000 €/ha 26700 €/ha
COMPARISON Global reduction of 21% of the cost:
] | A I -
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Energy Indicator deterioration between 1% and 24%:
[ 1 1 A N -

The indicator refers to fuel consumption (necessary to produce the breathable label), and
gas (necessary to keep the packaging at low temperature). The unit of measurement is the
amount of Kw saved.

Water Indicator improvement between 25 and 49%:
- W - -

Water saving (intended as water saved for the extended shelf life of the product) is
considered as important in the practice considered with reference to the unit of
measurement, i.e. litre per hectares saved of irrigation.

Soil Indicator improvement between 25 and 49%:
1 1 A S -

As to soil, the indicator refers to soil saved form further cultivation, and the unit of
measurement to hectare saved form new cultivation.

Air Unmeasured impact:

. - 1 1 I |
No direct relationship between the practice and the indicator in question
Biodiversity Unmeasured impact:

. - 1 1 I |

No direct relationship between the practice and the indicator in question
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Oltre.bio - Innovative Management of Organic Cherry
Growing and Organic Table Viticulture

Short description of the OG
Oltre.bio links agriculture with government and

research in the Apulia region. It focused on two main

crops, organic table grapes and cherries, using an

ecosystem approach to improve crop quality through

soil and water management. Agronomic and post-
harvest techniques were keys to success. By
prioritising sustainability and organic practices,
Oltre.bio aimed to produce top-quality fruit while
promoting environmental conservation and
biodiversity.

Benefits

Increasing soil fertility and managing adversity by
using advanced sensors to analyse adversity early.
Rationalizing and better managing the irrigation
supply, post-harvest and packaging.

Stage of implementation
The project ended in February 2023.

Theme

Climate change adaptation
Organic fertilization

Pest management

Soil health

Value chain

Water-use efficiency
Digital technologies

Context

Apulia region, South of Italy.
On-farm composting to produce
compost tea, application of DSS to
improve water-use efficiency,
sustainable adversity management
and innovative packaging to
increase shelf-life represent best
practices at the experimental level
in the region.

Duration
4 years (2019-2023)

Partners involved.

Producer organisations, research
bodies, universities, regional
institutions, innovation brokers.

Budget
495.000,00€

Particularity

In the context of the Apulia region,
which is particularly suited to
agriculture, the project aimed to
create an ecosystem between
private  companies, research
bodies, and regional institutions to
foster soil health and water-use
efficiency. This objective was
pursued  through  innovative
solutions experimented on-farm.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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Main achieved or expected results
e Improved soil fertility
Public opinion is shifting towards sustainably produced agri-food products with a low
environmental impact. The recovery of waste and organic residues through on-farm
composting is key to achieving sustainability in agroecosystems (Fig. 1).

Animal manure Green residues Mixing of residues Compost

From 0 to 60-90 days, according to the nature of the matrixes

Figure 1. On-farm composting at the CREA-AA experimental farm
Compost tea is a liquid extract of organic and inorganic molecules and microorganisms (Fig.
2). The process usually lasts about 5-8 days. The Oltre.bio project aimed to enhance the
understanding of compost tea production and its application in organic cherry orchards and
vineyards in Apulia (Fig. 2).

Figure 2. Production of compost tea at the CREA-AA experimental company

e Water use efficiency by using the Decision Support System (DSS) in organic table
grape vineyards
At farm level, the sensors measure soil moisture, temperature, electrical conductivity and
atmospheric pressure. Data is gathered in Blueleaf software to aid farmers in making informed
decisions, enhancing their awareness and efficiency in the field (Fig. 3).

THE AIM OF THE PRODUCT IS TO INTEGRATE HARDWARE AND SOFTWARE
COMPONENTS WITH QUALIFIED AGRONOMICAL SUPPORT AND SERVICES

HARDWARE SOFTWARE SERVICES

Figure 3: Communication method between hardware and software
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* Innovative packaging to increase the shelf life of organic cherries and organic table
grapes
BlowDevice® technology, patented by UNIBAS and Ninetek Ltd, gives the packaging
breathable characteristics to extend the shelf life of perishable organic fruit (Fig. 4). The device
was recognized as a ‘key technology’ in Europe. A packaging machine for industrial use has
been developed.

Q |
2 )

Figure 4. Organic table grapes stored under MAP in packaging equipped with BlowDevice®

e Adversity management
Different natural extracts were tested on the farms at blooming and before harvest to control
the incidence of pre- and post-harvest rot in the main crops. Chitosan was the most effective
product, reducing the development of rot by over 68% in post-harvest cherries (Fig. 5).

= BICARBONATO
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Figure 5. Application of treatment and the effect of natural extracts to control post-
harvest rot

e Phytosanitary and agronomic bulletins
Oltre.bio partners carried out weekly field inspections on the farms involved in the project.
The data collected on phytosanitary management and technical guidance were disseminated
through 39 bulletins.

e Phytosanitary management notebooks
The main project outcome was the development of two notebooks dedicated to pest
management for farm companies and technicians.
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Existing materials
Videos

I 1 Oltre.bio. The new organic challenge:
https://www.youtube.com/watch?v=4uijvoO302k&t=3s

I B Discover the results of the project:
https://www.youtube.com/watch?v=HiyblypTeno&t=188s

I B How to get compost and compost tea. Oltre.bio project demonstration day on
29/04/2022: https://www.youtube.com/watch?v=TeVOBrJDkPw

Web links

I B https://feder.bio/progetti/oltre-bio/

I B Compost and extracts for the sustainability of agricultural systems:
https://feder.bio/wp-content/uploads/2017/07/Compost-ed-estratti-per-la-
sostenibilita-dei-sistemi-agricoli.pdf

I B On-farm compost: https://feder.bio/wp-content/uploads/2017/07/Poster-Oltrebio-

23012023-1.pdf
I B Compost tea: https://feder.bio/wp-content/uploads/2017/07/Poster-Oltrebio-

23012023-2.pdf

1 1 Organic cherry growing: a demonstration day in the field:
https://www.fruitjournal.com/cerasicoltura-bio-una-giornata-dimostrativa-in-
campo-2/

I 1 Innovative strategies for the control of pests and fungal agents: monitoring activities
at the service of operators: https://feder.bio/wp-
content/uploads/2017/07/monitoraggio-e-strategia-di-controllo-dei-parassiti-nel-
ciliegeto-bio-1.pdf

I B Organic cherry growing: a demonstration day in the field:
https://www.fruitjournal.com/cerasicoltura-bio-una-giornata-dimostrativa-in-
campo-2/

== BlowDevice®

I B BlowDevice®: the eco-sustainable solution for the shelf-life of table grapes:
https://feder.bio/wp-content/uploads/2017/07/Blow-device_Uvadatavola Il Apr-
Mag-2022.pdf

I B Oltre.bio, innovative results for the organic table grape market:
https://www.rinnovabili.it/agrifood/oltre-bio-risultati-innovativi-per-il-mercato-
delluva-da-tavola-biologica/

I B 39 phytosanitary and agronomic bulletins:

e 21 bulletins in 2021: https://feder.bio/wp-
content/uploads/2017/07/Bollettino-fitosanitario-e-agronomico-N-1-
OLTREBIO -rev-01.pdf

e 18 bulletins in 2022: https://feder.bio/wp-
content/uploads/2017/07/Bollettino-Fitosanitario-ed-agronomico-N-6.pdf

1 B 2 phytosanitary management notebooks:

I 0 Phytosanitary protection of the cherry tree in organic farming:
https://feder.bio/wp-content/uploads/2017/07/rev-29-NOV-22-Schede-
impaginate_ciliegio.pdf

I 0 Phytosanitary protection of table grapes in organic farming: https://feder.bio/wp-
content/uploads/2017/07/REv-18-MAGGIO-2023-Schede-impaginate vite.pdf
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Further reading

[ Joltrebio

Rinnovare l'agricoltura

2= Effect of Materials and Assembly Methods on Gas Selectivity of Blow® Device:
https://link.springer.com/chapter/10.1007/978-3-030-39299-4 80

Ef=Effect of Packaging Technology on the Quality of Pre-cooled Clementine Fruit:
https://link.springer.com/chapter/10.1007/978-3-030-39299-4 78

Contact information
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Via Ceglie 9, 70010, Bari
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LATE WINTER PRUNING to prevent spring frost damage
and maintain the freshness of the grapes/delay ripening

Challenge  pplailiybox

Late frost events are taking place, with up to 100% damage. Theme
Harvest dates are brought forward to maintain the freshness Climate change mitigation
thus having a potential negative effect on overall wine Natural resource conservation
quality/typicity.
Context

; This technique can be applied in all
Solution vineyards.
Late winter pruning is proposed as an economical
technique to postpone budding and, in some cases, grape Application time
ripening. At late winter pruning stage
It is essential to remove the correct leaf surface area to Required implementation time
obtain good results without decreasing yield. The same time is required for the
Benefits pruning operation as for standard

. . winter pruning.
The practice helps to prevent losses due to spring frost, and

therefore farmers do not have to switch to varieties with

Period of impact
later budbreak.

The impact will be seen in spring
(avoid spring frosts) and in the
harvest season (delay ripening)

Equipment
No specific equipment is required

Practical recommendation
The practice helps to prevent losses due to spring frost, and therefore farmers do not have to switch to

varieties with later budbreak. It also can lead to a delay in ripening, which helps to maintain freshness
and other organoleptic properties/typicity. It is an adaptation of normal winter pruning that is based
on grape acrotony. The farmer must wait until after budbreak (2 leaves unfolded) has occurred in the
apical portion of the shoots to perform winter pruning. Acrotony is the natural behaviour of the vine to
favour the buds located in the apical position, thus causing budbreak in the apical positions while
inhibiting it in the basal positions. The buds located in the basal position are thereby protected in case
of spring frosts.
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Fig. 1. Late winter pruning In two steps: pre-pruning and pruning.
Pre-pruning can be done to keep the shoots as upright and long as possible.

Frost intolerant

Tolerant to frost as it is
still dormant

Shoots as vertical and
as long as possible
A B

Fig. 2. Bud frost tolerance versus bud position on the shoots.
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-

Fig.3. Pruning has to be performed when the
leaf area to be removed is not more than 2 unfolded leaves
on the apical bud.

Further information

Videos

2= https://youtu.be/3DBISI50-j0

I B Short version: https://youtu.be/AXao_SIrISs

I I Detailed explanation: https://youtu.be/9Yt4kt153wE

Web links

S
sl

https://www.infowine.com/en/technical_articles/late winter pruning as a frost damage
prevention and ripening control sc 21184

l l - . - - . . . - . -
https://www.infowine.com/it/articoli tecnici/potatura ritardata come tecnica di prevenz
ione dei danni da gelate e di controllo della maturazione sc 21797.htm

(@)
@)
=z
)
(&)
©
| -
)
(7p)
O
<C
(D)
=
o)
(&)
©
—
o
@)
(€D)
©
-
(€D)
]
>
Ll

Contact information

Publisher: This practice abstract was elaborated in the
Vinidea srl, Piazza 1 Maggio 20, 29028 Ponte dell'Olio (°C) ~ CLIMED-FRUIT project.

Italia Project website: www.climed-fruit.eu
www.inforwine.com

Author(s): factsheets made by Céline Caffot, Vinidea, © 2023

based on the work coordinated by Professor Stefano Poni
from the Catholic University of Piacenza (Italy) — Initiative
carried out under the VIRECLI Operational Group, co-
financed by FEASR Operation 16.1.01 "PEI Operational
Groups" of the Rural Development Program 2014-2020 of
the Lombardy Region (Italy).

Contact: celine.caffot@vinidea.it —
stefano.poni@unicatt.it
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Simplified cost/benefit analysis

LATE WINTER PRUNING to prevent spring frost damage and maintain the
freshness of the grapes/delay ripening.

Introduction — presentation of ex-ante and ex-post situation

As a consequence of climate change, late spring frost events are increasing in frequency and
in locations, with up to 100% damage in the affected lots. Moreover, the high summer
temperatures decouple the maturity trends leading to grapes with unbalanced low acidity.
The proposed practice delays the time of susceptibility to frost and delays ripening to maintain
the freshness thus having a potential negative effect on overall wine quality/typicity.

Ex-ante is a standard winter pruning practice.

Ex-post is a late winter pruning practice that is performed when the apical shoots have
reached the “2 unfolded leaves” phenological stage (in Italian climate, indicatively late
March - early April).

Economical costs and benefits

When the practice is applied with a pre-pruning in January- P Estimated indicator
February, and a second finishing step at “2 unfolded leaves”, escured it
it entails a slightly increase the hours of workforce (+15%), ) o REREITEE:

although it does not require extra machine operation.

On the other hand, the practice reduces the risk of harvest
losses due to late spring frosts that cause turnover
reduction in the following year, commercial problems with
clients, and lower productivity of the damaged grapevine
plants in the following years.
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Ex-ante Ex-post
Variable costs
Labour (excluding Labour for pruning 100% Labour for pre-pruning +
installation) pruning 115%
Machine costs (fuel + - -
depreciation)
COMPARISON The slight increase of labour costs is abundantly balanced by

the lower incidence of late spring frost damages. The overall
economical comparison is in favour of the late pruning

practice:
- A -
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Energy No significant change:
I A -

No variation on mechanical operation.

Water Unmeasured impact:

I .
No direct relationship between the practice and the indicator in question
Soil Unmeasured impact:

[ 1 I I
No direct relationship between the practice and the indicator in question
Air Unmeasured impact:

I I
No direct relationship between the practice and the indicator in question
Biodiversity Unmeasured impact:

I 0 1

No direct relationship between the practice and the indicator in question
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VIRECLI - Viticulture Resilient to Climate Change
Short description of the OG _

Increase wine farms' competitiveness through the Theme

implementation of precision farming techniques. Climate change mitigation - Digital
Test, in several wine production districts, new | technologies - Erosion control - Soil
techniques to counteract the effects of climate | health - Water-use efficiency

change.

Introduce innovation management protocols
suitable for the oenological objectives and
respectful of the typicity of the territory.
Transmit  economically ~ sustainable  soll Duration
management techniques able to promote 3 years (2019-2022)
productivity and hydrological slope stability.

Context
Mediterranean climate, tests in
northern Italy (Lombardy)

Partners involved.

3 independent winegrowers, 2
universities located in Northern Italy
(Milan, Piacenza and Pavia

Benefits

Less water used for irrigation; avoid soil erosion
and less water use for irrigation; fewer inputs;
fewer losses due to spring frosts. Budget
800.000,00€

Stage of implementation
Project completed.

Main achieved or expected results

P1. Irrigation 4.0 guidelines: to explain steps to follow to design a precision irrigation system
to maintain production and quality standards even in the most difficult years and to
optimise water use. Uses variable rate technology that takes into consideration soil
variability within the vineyard.
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P2. Soil management practice guidelines: to increase vineyard resilience to extreme rain
events or drought and to reduce the impact of superficial landslides and erosion phenomena
to limit structural damage in vineyards and organic substance losses.

P3. Impact of new rootstocks to cope with water stress conditions.

P4. Guidelines on how to assess the effect of space variability in the vineyard on the fertility
of the basal buds of a variety characterized by productive alternation and a low basal fertility
such as Croatina.

P5. Guidelines on late winter pruning to postpone bud break to avoid damage due to spring
frost and to obtain a better freshness of the grape if the initial phenological delay is
maintained until ripening.
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Low Vigor
AreaVRT 2
Pitch60cm
Flowrate: 2,2 /h

High Vigor
AreaVRT 1
Pitch 120cm
Flowrate: 2,2/h

Fig 1. Example distribution of different irrigation theses and characteristics of a
variable rate irrigation system

Frost intolerant

Tolerant to frost as it is
still dormant

Shoots as vertical and
as long as possible

Fig. 2. Bud frost tolerance versus bud position on the shoots
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Existing materials

Videos

P1. Irrigation 4.0 guidelines:

&= _https://youtu.be/9dRWHH6Gggw

B I Short version: https://youtu.be/zFtAw4XfHpU

I B Detailed explanation: https://www.youtube.com/watch?v=m7Cob6QmyoM

P2. Soil management practice guidelines:
B B Short version: https://youtu.be/u4rHy0o04k9A
B B Detailed explanation: https://youtu.be/caQ2fXNJH_A

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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P3. Impact of new rootstocks to cope with water stress conditions:
I B https://youtu.be/sICvDoTLIWg

P4. Guidelines on how to assess the effect of space variability:
B B Short version: https://youtu.be/2Jzq4zk-vNg
I B Detailed explanation: https://youtu.be/5QVrj5TaDek

P5. Guidelines on late winter pruning

== _https://youtu.be/3DBISI50-j0

0l B Short version https://youtu.be/AXao_SIrISs

l B Detailed explanation: https://youtu.be/9Yt4kt153wE

Web links

P1. Irrigation 4.0 guidelines:

S

https://www.infowine.com/en/technical_articles/application_of precision_irrigation_syste
ms_sc_21182.htm

B B https://www.infowine.com/it/video/irrigazione_di_precisione_sc 21194.htm

P2. Soil management practice guidelines:

%
https://www.infowine.com/en/technical_articles/resilient_soil_management_techniques_s
c_21195.htm

P3. Impact of new rootstocks to cope with water stress conditions:
Et=https://www.infowine.com/en/technical_articles/rootstocks _compared_sc 21183.htm

P4. Guidelines on how to assess the effect of space variability:
Z=https://www.infowine.com/en/technical_articles/intra_parcel_variability_sc_21193.htm

P5. Guidelines on late winter pruning:

% - - - - - -
https://www.infowine.com/en/technical articles/late winter pruning as a frost damage
prevention and ripening control sc 21184

[ |

https://www.infowine.com/it/articoli_tecnici/potatura_ritardata come tecnica_di prevenz
ione dei danni da gelate e di controllo della maturazione sc 21797.htm
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Contact information

Publisher:

Vinidea srl, Piazza 1 Maggio 20, 29028 Ponte dell'Olio (PC)
Italy; www.inforwine.com

Author(s): factsheets made by Céline Caffot, Vinidea
based on the work carried out under the VIRECLI
Operational Group by:

- Davide Modina and Professor Lucio Brancadoro
from the University of Milan (Italy).

- Professor Claudia Meisina, Massimiliano Bordoni
and Valerio Vivaldi from the University of Pavia.

- Professor Alberto Vercesi, Professor Matteo Gatti
and Alessandra Garavani from the Catholic
University of Piacenza (Italy).

- Professor Stefano Poni from the Catholic
University of Piacenza (ltaly).

Contact: celine.caffot@vinidea.it —
gianni.trioli@vinidea.it — davide.modina@unimi.it —
lucio.brancadoro@unimi.it - claudia.meisina@unipv.it -
matteo.gatti@unicatt.it - stefano.poni@unicatt.it
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This practice abstract was elaborated in the
CLIMED-FRUIT project.

Project website: www.climed-fruit.eu

© 2023
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101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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Precision irrigation at the service of the vineyard

Challenge |_|

The increase in temperatures over the last 20 years is Theme

promoting more evapotranspiration, causing the vines to Climate change mitigation
suffer from water stress phenomena. Natural resources conservation
Water-use efficiency

Solution

Irrigation is a long-term solution to high water stress Context

intensity. Precision irrigation is needed to optimize water This technigue can be applied in all
use (due to scarcity, competition between users and cost) the vineyards.

and to maintain high quality in wine production.

Application time

Benefits . )
During water stress period

A precision irrigation system makes it possible to maintain
production and quality standards even in the most difficult

years, by optimizing water use Required implementation time

One season with the occurrence of
water stress is heeded to design
the irrigation system.

Period of impact
The impact will be seen at harvest.

Equipment

Expert external companies to
study the variability in the
vineyards.

Precision irrigation systems
Meteorological station
Decision support systems

Practical recommendation
To design the precision irrigation system, the following steps shall be applied:

e Carefully analysing soil characteristics and their variability within the vineyard using state-of-
the-art technologies based on electrical resistivity strongly correlated with the main
physicochemical parameters of the soil.

e The indications obtained allow the vineyard to be divided into homogeneous zones within
which the hydrological properties of the soil are uniform. Each zone will eventually be
characterized through a soil survey by specialized companies.

e Designing the variable-rate drip system involved the creation of two zones, achieved by
laying a single dripline characterized by different pitches between the drippers, which is
greater in the high vigour zone and lesser in the low vigour zone. This is done by applying
Hydro clips to the drippers to close them and modulate the pitch.

e Using decision support systems to know when to use the irrigation systems, for instance,
Irriframe by ANBI and Manna by Rivulis.

N
@)
P
i)
(&)
@
—
o)
(7p)
@)
<
D)
=
o)
(&)
©
—
(ol
©
()
©
(-
(D)
s
>
Ll

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.




N
O
=z
i)
(&)
@
—
o)
(7p)
@)
<
D)
=
o)
(&)
©
—
ol
©
()
©
(-
(D)
s
>
Ll

o
CLIMED-FRUIT

Pictures and visual information:

Ap Ap Ap Ap
Ap
g
Bt
c1
8
c2

Fig 1. The vineyard can be divided into two macro areas, one less prone to water stress phenomena

)

cm from the surface

Low Vigor
AreaVRT 2
Pitch 80cm
Flow rate: 22 /h

High Vigor
AreaVRT 1
Pitch 120cm
Flowrate: 22 /h

Fig 2. Example of a distribution of different irrigation  Fig. 3. Hydro clips applied to the drippers to
theses and characteristics of a variable rate close them and modulate the pitch and
irrigation system obtain a variable-rate drip system

Further information

Videos

== https://youtu.be/9dRWHH6Gggw

I B (short version): https://youtu.be/zFtAw4XfHpU

I B (detailed explanation): https://www.youtube.com/watch?v=m7Cob6QmyoM

Web links

%

https://www.infowine.com/en/technical_articles/application_of precision irrigation_syste
ms_sc_21182.htm

I I https://www.infowine.com/it/video/irrigazione di_precisione sc 21194.htm

Contact information
Publisher: vinidea srl, Piazza 1° Maggio 20, 29028 Ponte  This practice abstract was elaborated in the

dell'Olio (PC) Italia; www.inforwine.com CLIMED-FRUIT project. _ _
Author(s): factsheets made by Céline Caffot, Vinidea, Project website: www.climed-fruit.eu
based on the work coordinated by Davide Modina and

Professor Lucio Brancadoro from the University of Milan © 2023

(Italy)

Contact: celine.caffot@vinidea.it —
davide.modina@unimi.it — lucio.brancdoro@unimi.it

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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Simplified cost/benefit analysis
Irrigation 4.0 in the Vineyard

Introduction — presentation of ex-ante and ex-post situation

The practice aims to optimize the management of the multiple summer stresses while
maintain the set production and quality standards even in the most difficult years,
optimising the use of water, through precision irrigation.

Ex-ante is a standard drip irrigation system.

Ex-post is a precision drip irrigation system, where vineyard portions with different
vigor are subjected to different weather-dependent watering regimes.

Legend

The practice by better managing the summer’s stresses aims ) Estimated indicator
to increasing the competitiveness of wineries. Moreover,
water is a limited resource in the considered area of Y Measured inicator
Northern Italy (Franciacorta) where the irrigation system
was tested, as well as in many viticulture regions.

Ex-ante Ex-post
Variable costs
Input
Water 100% 85%
Installation (material + Standard Drip Irrigation Standard Drip Irrigation
labour) System: 100 % System

Pitch Dripper used to
modulate the water income.
Mapping of the conductivity
Services and hydric needs of the
vineyard: cost / ha
Decision-support system

Total costs (installation +
services): 115%

Other equipment - Meteorological station: 2000€
Benefits - -

Yield in the low vigor area 100% 119%

Acidity in the low vigor area | 100% 124%

COMPARISON The 15% increase of initial costs is balanced by the increase of

yearly yield and grape quality obtained in the low vigour area
receiving the exact amount of water needed, and by the
reduction of variable cost for water consumption.

- - — A - -

3
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Energy No significant change estimated:
1 I A 7 1

There is no appreciable difference in terms of energy consumption.

Water Indicator improved by 15%:
N N A I I .

In the experimental vineyard in Franciacorta, water consumption per hectare was
reduced by 15% with the precision irrigation system vs the standard irrigation
system (from 722 to 600 m3/ha in 2022, from 300 to 250 m3/ha in 2021).

Soil Unmeasured impact:
I -

No direct relationship between the practice and the indicator in question

Air Unmeasured impact:
[ 1 I 0 1 |

No direct relationship between the practice and the indicator in question

Biodiversity Unmeasured impact:
I 0 1

No direct relationship between the practice and the indicator in question
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VIRECLI - Viticulture Resilient to Climate Change
Short description of the OG _

Increase wine farms' competitiveness through the Theme

implementation of precision farming techniques. Climate change mitigation - Digital
Test, in several wine production districts, new | technologies - Erosion control - Soil
techniques to counteract the effects of climate | health - Water-use efficiency

change.

Introduce innovation management protocols
suitable for the oenological objectives and
respectful of the typicity of the territory.
Transmit  economically ~ sustainable  soll Duration
management techniques able to promote 3 years (2019-2022)
productivity and hydrological slope stability.

Context
Mediterranean climate, tests in
northern Italy (Lombardy)

Partners involved.

3 independent winegrowers, 2
universities located in Northern Italy
(Milan, Piacenza and Pavia

Benefits

Less water used for irrigation; avoid soil erosion
and less water use for irrigation; fewer inputs;
fewer losses due to spring frosts. Budget
800.000,00€

Stage of implementation
Project completed.

Main achieved or expected results

P1. Irrigation 4.0 guidelines: to explain steps to follow to design a precision irrigation system
to maintain production and quality standards even in the most difficult years and to optimise
water use. Uses variable rate technology that takes into consideration soil variability within
the vineyard.
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P2. Soil management practice guidelines: to increase vineyard resilience to extreme rain
events or drought and to reduce the impact of superficial landslides and erosion phenomena
to limit structural damage in vineyards and organic substance losses.

P3. Impact of new rootstocks to cope with water stress conditions.

P4. Guidelines on how to assess the effect of space variability in the vineyard on the fertility
of the basal buds of a variety characterized by productive alternation and a low basal fertility
such as Croatina.

P5. Guidelines on late winter pruning to postpone bud break to avoid damage due to spring
frost and to obtain a better freshness of the grape if the initial phenological delay is
maintained until ripening.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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Low Vigor
AreaVRT 2
Pitch60cm
Flowrate: 2,2 /h

High Vigor
AreaVRT 1
Pitch 120cm
Flowrate: 2,2/h

Fig 1. Example distribution of different irrigation theses and characteristics of a
variable rate irrigation system

Frost intolerant

Tolerant to frost as it is
still dormant

Shoots as vertical and
as long as possible

Fig. 2. Bud frost tolerance versus bud position on the shoots
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Existing materials

Videos

P1. Irrigation 4.0 guidelines:

&= _https://youtu.be/9dRWHH6Gggw

B I Short version: https://youtu.be/zFtAw4XfHpU

I B Detailed explanation: https://www.youtube.com/watch?v=m7Cob6QmyoM

P2. Soil management practice guidelines:
I B Short version: https://youtu.be/u4rHy0o04k9A
B B Detailed explanation: https://youtu.be/caQ2fXNJH_A

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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P3. Impact of new rootstocks to cope with water stress conditions:
I B https://youtu.be/sICvDoTLIWg

P4. Guidelines on how to assess the effect of space variability:
B B Short version: https://youtu.be/2Jzq4zk-vNg
I B Detailed explanation: https://youtu.be/5QVrj5TaDek

P5. Guidelines on late winter pruning

== _https://youtu.be/3DBISI50-j0

I B Short version https://youtu.be/AXao_SIrISs

I B Detailed explanation: https://youtu.be/9Yt4kt153wE

Web links

P1. Irrigation 4.0 guidelines:

S

https://www.infowine.com/en/technical_articles/application_of precision_irrigation_syste
ms_sc_21182.htm

I B https://www.infowine.com/it/video/irrigazione_di_precisione_sc 21194.htm

P2. Soil management practice guidelines:

%
https://www.infowine.com/en/technical_articles/resilient_soil_management_techniques_s
c_21195.htm

P3. Impact of new rootstocks to cope with water stress conditions:
Zk=https://www.infowine.com/en/technical_articles/rootstocks_compared_sc 21183.htm

P4. Guidelines on how to assess the effect of space variability:
Z=https://www.infowine.com/en/technical_articles/intra_parcel_variability_sc_21193.htm

P5. Guidelines on late winter pruning:

% - - - - - -
https://www.infowine.com/en/technical articles/late winter pruning as a frost damage
prevention and ripening control sc 21184

[ |

https://www.infowine.com/it/articoli_tecnici/potatura_ritardata come tecnica_di prevenz
ione dei danni da gelate e di controllo della maturazione sc 21797.htm
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The sustainability of the avocado crop in Europe

Challenge

To meet the growing European demand for avocados,
this product is imported from South America, which
has a high carbon footprint. At the same time, many
European farmers are turning to this crop as a
substitute for others due to its better economic
profitability and the new climatic conditions.

Because avocado is a new crop in Europe, many
farmers are not familiar with the most appropriate
agronomic techniques adapted to the specific
conditions.

Solution

It is necessary to identify whether the conditions are
suitable before opting for this crop. To this end, a
regional agroclimatic map has been drawn up.

The best available techniques to increase productivity,
achieve more efficient water management and more
effective biological control have also been studied.

Benefits

e Consider the agroclimatic conditions to determine
the viability of this crop before opting for this
product.

e Increase avocado productivity and improve water
efficiency thanks to new cultivation practices.

e Reduce imports from South America and,
therefore, decrease the CO, emissions that this
transport entails.

Practical recommendation

Theme

Avocado; climate change
adaptation; water-use efficiency;
cover crop

Context
Mediterranean area with
potential for avocado growing

Application time
All year

Required implementation time
No time required

Period of impact
Immediately after applying the
techniques

Equipment
No specific equipment is
required.

» Before planting, the agroclimatic map must be consulted to determine whether the plot
meets the optimum conditions. If the plot is not located within the agroclimatic map’s area
of influence, the climatic data of the closest weather station to the plot must be consulted
and compared with the scales established in the cultivation manual.

» The appropriate variety as well as the pollinating variety must be selected in accordance
with the manual, considering the type of soil and water available and the salinity and

limestone concentrations in the plot.

« Agood irrigation system is essential for water efficiency. Capacitance probes can be chosen
to determine the irrigation needs at each moment (some are autonomous and work with a

small solar panel).

1
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e Pollination is key in avocado cultivation, so the installation of ground cover is
recommended. This will increase the number of pollinators and productivity, as well as
water efficiency.

(GY AGUACATE A

ZONAS DE CULTIVO

CAPAS

-
s o
N oy B omeon
0 Alba
.o
SIMBOLOGIA
R
O I QR ————
Picture 1. Agroclimatic map Picture 2. Capacitance probe on an

avocado plantation

Further information

Web links

Project website:

== https://goaguacatespain.com/

Agroclimatic map (only available for some areas of Spain):

== https://goaguacatespain.com/mapa/

Further reading

Manual of practical management of avocado cultivation:

== https://www.avaasaja.org/index.php/de-interes/documentacion/item/10006-manual-
de-manejo-practico-del-cultivo-del-aguacate
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Simplified cost/benefit analysis
The sustainability of avocado crop in Europe

Introduction — presentation of ex-ante and ex-post situation

The consumption of avocado in Europe, as it is considered a superfood, has increased
drastically in recent years, with the majority of these fruits coming from South America, with
the consequent impact of CO2 on the atmosphere through its transportation.

Likewise, the general increase in temperatures in some European regions has made these
areas suitable for growing avocados, which is why new plantations of this fruit have been
started in recent decades. At the same time, the scarcity of water resources in some areas
shows the need to optimize water management in this area.

The ex-ante situation of the study considers an avocado plantation in which the new
knowledge and agronomic techniques on the crop are not applied and the ex-post situation
contemplates the implementation of the knowledge studied during the OG Avocado project,
in terms of increase productivity and reduction of water use, among others.

 Economical costsand benefits

The data refers to the area of Valencia, a province located ) Estimated indicator
in the Mediterranean region of Spain.
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| Ex-ante | Ex-post
Variable costs
Input
Fertilizers | 952,20 952,20
Phytosanitary products | 516,60 516,60
Water | 2.683,53 1.736,40
Labour (excluding 1.392,96 1.392,96
installation)
Machine costs (fuel + 320,64 320,64
depreciation)
TOTAL 5.865,93 € 4.918,80 €
COMPARISON Global reduction of 16% of the cost:
I N . A I
3
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Energy Indicator improvement of 35%:
I A -

The energy used to obtain irrigation water has been measured, which is reduced as a result
of the optimization of the latter. In addition to this improvement, with the implementation of
the agronomic techniques studied, an improvement in the productivity of the crop is
achieved, therefore, the energy consumed for each kilo of avocado produced is also reduced,
and not only the global energy at the plot level.

Water Indicator improvement of 35%:
I A -

The amount of irrigation water used in the ex-ante and ex-post situation has been measured,
which is reduced in response to an increase in water efficiency: a smaller amount of water is
used, since it is added more times, avoiding percolation.

In addition to this improvement, an improvement in crop productivity is achieved, also
reducing the water used for each kilo of avocado produced.

Soil No change:
N . A I

No specific measurements were taken during the project for this indicator, but it is not
supposed to be impacted.

Air No change:
. A . -

Although the soil and air parameters are not directly affected by the implementation of the
practice, due to the increase in productivity in the field, consuming the same resources we
achieve a greater quantity of avocados. Therefore, with this increase in productivity, the use
of phytosanitary products is reduced with the consequent carbon footprint of their
production and transportation, the use of agricultural machinery, among others.
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Biodiversity No change:
T A I

No specific measurements were taken during the project for this indicator, but it is not
supposed to be impacted.
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GO AVOCADO - Improvement of avocado productivity in
Malaga, Cadiz, Valencian Community and the Canary

Islands

Short description of the OG

The objective of this OG is to develop an avocado
cultivation manual adapted to the agro-climatic
characteristics of the regions of Andalusia, the
Valencian Community and the Canary Islands, to
increase avocado productivity in these areas.

In addition, the project aims to promote the successful
expansion of the crop to new areas through the
transfer of knowledge and technology related to
cultivation techniques, plant material and biological
control, thus consolidating Spain as the first European
supplier of quality avocado produced sustainably and
with a low carbon footprint.

Benefits

The implementation of the project aims to achieve a
more sustainable cultivation of avocado with all that
this entails, adapted to the characteristics of
Mediterranean cultivation areas.

Stage of implementation
Finished in September 2021.

Theme

Avocado; climate change
adaptation; water-use efficiency;
cover crop

Context
Mediterranean area with
potential for avocado growing

Duration
2019-2021

Partners

ASAJA-Malaga, Instituto de
Hortofruticultura Subtropical y
Mediterranea “La Mayora” (IHSM
La Mayora)

Budget
€ 3,657.30

Particularity

The OG studied different technics
to improve the productivity of
the avocado crops.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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Main achieved or expected results

By adapting existing literature, mainly of South American origin, and conducting trials in
various farms within the area of influence, we have succeeded in creating a cultivation manual
tailored to the real agroclimatic conditions of the Mediterranean, with a considerable
reduction in water usage compared to what is described in other countries.

Trials have been conducted on different varieties with various rootstocks to assess their
potential in different areas. Thanks to these trials, farmers deciding to plant avocados can
have reliable information about the performance of each variety with each rootstock in
different cultivation zones.

An agroclimatic map has been developed using all the information gathered, and any farmer
can use it to determine whether their plot is suitable or unsuitable for avocado cultivation.
\ f N )

Picture 1: Fieldtri

gy

als of rootstocks and varieties

Albacete
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Picture 2: Agroclimatic map

contributors

Existing materials

Web links

Project website:

== https://goaguacatespain.com/

Agroclimatic map (only available for some areas of Spain):
== https://goaguacatespain.com/mapa/
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Further reading

Manual of practical management of avocado cultivation:

== https://www.avaasaja.org/index.php/de-interes/documentacion/item/10006-manual-
de-manejo-practico-del-cultivo-del-aguacate

Contact information

Publisher: valencian Farmers’ Association (AVA-ASAJA) ~ This practice abstract was elaborated in the
C/ Guillem de Castro, 79. 46008 Valencia (Spain) CLIMED-FRUIT project.

+34 96 380 46 06, www.avaasaja.org Project website: www.climed-fruit.eu
Author(s): Lobo Salvador, Adrian; Carreras Peris,

Bérbara © 2023

Contact: info@avaasaja.org
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Rice straw mulching to increase water efficiency in

citrus production

Challenge

Citrus cultivation takes place in areas where water can
be a scarce resource, especially given the current
climate change situation. Therefore, good
management of this resource is essential.

Solution

One practice that allows water saving is the use of
mulching, in this case, rice straw from the Albufera
Natural Park in Valencia (Spain). However, it is
possible to use straw from any crop, prioritising those

Theme
Citrus; adaptive management;
water-use efficiency

Context

Citrus production area, especially
with the risk of water availability
in the future

Application time
September/October

that do not have a circular use in the area of

application. Required implementation time

1 month

Benefits _ _ Period of impact
* We avoid the evaporation of water. Immediately after applying the

e With the decomposition of the straw, we mulching
provide organic matter to the soil.
e We control the appearance of weeds, Equipment
avoiding the use of herbicides. No specific equipment is
= As regards rice straw, it is not the best for | required.
animal feed due to its characteristics and is
traditionally burnt. Thanks to using it for
mulching, we can avoid burning it.

Practical recommendation

e Itis necessary to wait for the rice to be harvested, and then acquire it from companies
that manage it.

« Beforehand, the field must be prepared, eliminating weeds and levelling the ground
if necessary.

< Distribute the rice straw uniformly over the surface of the soil around the trees.

« Avoid placing the straw directly in contact with the tree trunks to prevent humidity
and disease problems.

e Regularly monitor and recalibrate the irrigation, as it will almost certainly be
necessary to reduce the previous water allocation.
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Furthermore, capacitance probes, satellite information and/or drone flights with
thermographic cameras can be used to monitor water needs and achieve more efficient
irrigation.

With the data obtained through one or more of these systems, together with a platform to
display the data, it is possible to determine the optimal time for irrigation, as well as the
amount of water to provide.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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Picture 1.

-

Picture 3. Capacitance Picture 4. Digital platform with results Picture 5. Digital
probe obtained from the capacitance probe platform with results
from satellite/drone

Further information

Web links

Project website:

== https://qocitrus.eu/

Further reading

Manual on maintenance of irrigation communities and installations on plots
= https://www.avaasaja.org/index.php/de-interes/proyectos/qos-
citricos/item/download/2129 74252b506edaaeff5c9eee0f1819e62a
Manual on precision agriculture in irrigation and fertilization
== https://www.avaasaja.org/index.php/de-interes/proyectos/qos-
citricos/item/download/2128 13cea774bafebde26b06084f6f03e6a3
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+34 96 380 46 06, www.avaasaja.org Project website: www.climed-fruit.eu
Author(s): Lobo Salvador, Adrian; Carreras Peris,

Bérbara © 2023

Contact: info@avaasaja.org
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Simplified cost/benefit analysis
Rice straw mulching to increase water efficiency in citrus production

Introduction — presentation of ex-ante and ex-post situation

Climate change, through the drastic decrease in precipitation in some regions of the
Mediterranean, causes a decrease in water contributions, as well as the availability of water,
and an increase in dependence on irrigation systems. This is more evident in the case of
irrigated crops such as citrus.

Therefore, it is necessary to continue researching new systems and solutions that allow
optimal management of water resources in agriculture, such as mulching, in the case of this
practice, with rice straw, a waste that is difficult to manage. that is currently burned in the
study area, with the consequent impact on CO2 emissions into the atmosphere.

The ex-ante situation considered for this analysis involves a citrus farm with the usual
fertigation system, and without vegetation cover, being the most frequent situation in the
study region. The ex-post situation considers the implementation of mulching with rice straw.

The calculations have been made for a typical plot of 1 hectare.

Economical costsand benefits

The data refers to the area of Valencia, a province located ) Estimated indicator
in the Mediterranean region of Spain. As for the rice straw o
implemented as mulching, it comes from the Albufera P Meevedindeator
Natural Park in Valencia. Due to the above characteristics,

in the case of Valencia, rice straw is free for interested

parties, while this situation may not occur in the case of

other European regions or in the case of straw from other

crops.
| Ex-ante | Ex-post
Variable costs
Input
Fertilizers | 828,00 € 745,20 €
Phytosanitary products | 1.033,20 € 929,88 €
(mainly herbicides)
Water | 1.736,40 € 1.389,12 €
Installation (material + - 850,58 €
labour)
Labour (excluding 1.741,20€ 1.392,96 €
installation)
Machine costs (fuel + 400,80 € 380,76 €
depreciation)
TOTAL 5.739,60 € 5.688,50 €
COMPARISON Global reduction of 0,90% of the cost:
I - A - -

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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Energy Indicator improvement of 20%:
I A -

In order to obtain this indicator, the energy used has been measured both for the extraction
of irrigation water and the energy related to the machinery used, with savings recorded in the
latter through savings in herbicide treatments. Likewise, the transportation and installation
of the mulch on the plot has been considered in the ex-post analysis.

Water Indicator improvement of 20%:
I A -

In this case, the amount of water used to irrigate the plot has been measured in the ex-ante
and ex-post situation. This data has been obtained through measurements made with the
capacitance probes installed in the pilot plots, in parallel with other technologies such as
drone flights and the interpretation of satellite information.

Soil Indicator improvement of 15%:
| 1 | A -

It is widely known that the application of mulching on plots, in addition to water savings that
responds to the decrease in evapotranspiration, improves the structure and fertility of the
soil thanks to the decomposition of organic matter.

To obtain this indicator, the data collected in the referenced bibliography has been taken into
account, in addition to consulting the soil department of the Polytechnic University of
Valencia, which has previously studied these values. @ ®

Air No change (but a positive impact can be considered):
I A" - -

Although this indicator remains neutral at the plot level, by applying rice straw mulching on
one hectare of citrus, the burning of between 75,000 and 90,000 tons of rice straw is avoided.
Studies carried out to date do not reflect improvements in air quality with the alternative use
of rice straw. @

Biodiversity Indicator improvement of 15%:
1 ] A N

In the same way as the analysis carried out for the parameter related to the soil, it is known
that mulching increases biodiversity, fundamentally that related to the soil (microorganisms
and worms).

The estimate has been obtained based on existing bibliography. ©
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GO CITRICS - Citrus Irrigation and Fertilisation Precision

Farming

Short description of the OG

The OG aimed to carry out a pilot test in an
irrigation community using thermographic
cameras, drones, satellites and capacitance
sensors to determine the areas with excesses or
defects in irrigation to balance this aspect.

The water reality of the irrigation system is
determined using the data obtained and, by
applying the appropriate corrections, the
knowledge acquired can be transferred to
growers to be applied on their farms.

Benefits

More efficient irrigation is achieved, both at the
water level, in a context of limited water
resources, and at the energy level, reducing
associated costs.

Stage of implementation
Finished in September 2021.

Main achieved or expected results

Theme

Citrus; adaptive management; digital
technologies; energy efficiency;
water-use efficiency

Context
Citrus production area, especially with
arisk of water availability in the future

Duration
2019-2021

Partners

ASAJA  Maélaga, IVIA, Centro de
Edafologia y Biologia Aplicada del
Segura, Ignacio Puech Suanzes,
Distribucion de Maquinaria Agricola y
Agroguimicos, Hemav Technology S.L.,
Hemav Technology S.L.

Budget
€123,762.57

Particularity

The OG studied the effectiveness in
the application of new agricultural
precision technics.

« The installation of capacitance probes in the plot (see Picture 1) makes it possible to
monitor soil humidity; thus, it is possible to know the optimal time of irrigation and
the amount of water to provide, programming the irrigation based on this
information.

e The data obtained from drone flights (prepared with a hyperspectral camera; see
Picture 3) and satellite images makes it possible to detect failures in the irrigation
systems, highlighting areas with both over- and under-irrigation. Detecting this
problem, individualized in the area of the field, enables this aspect to be corrected,
possible failures to be repaired and irrigation to be adapted to the needs of the crop
and, consequently, production to be increased; see the information obtained
displayed on a digital platform in Picture 2.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting
from the application of the recommendations in this practice abstract.
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» Installing a mulching layer — of rice straw in this case, because it is difficult to manage
and because it is a crop present in the area — generates benefits in terms of reducing
irrigation needs.

Picture 1. Capacitance sensor Picture 2. Digital platform with the hydrological
results

Picture 3. Drone equ ped th thermgaphic cameras

Existing materials
Web links

Project website:

== https://gocitrus.eu/

Further reading

Manual on maintenance of irrigation communities and installations on plots

e https://www.avaasaja.org/index.php/de-interes/proyectos/gos-
citricos/item/download/2129 74252b506edaaeff5c9eee0f1819e62a

Manual on precision agriculture in irrigation and fertilization

== https://www.avaasaja.org/index.php/de-interes/proyectos/gos-

citricos/item/download/2128 13cea774bafebde26b06084f6f03e6a3

(@))
@)
=z
]
(&)
©
—
)
(7p)
O
<C
D)
2
)
(&)
©
—
(ol
©
)
©
(-
(D)
s
>
Ll

7

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.




(‘.}'

CLIMED-FRUIT

Contact information

Publisher: valencian Farmers’ Association (AVA-ASAJA) ~ This practice abstract was elaborated in the
C/ Guillem de Castro, 79. 46008 Valencia (Spain) CLIMED-FRUIT project.

+34 96 380 46 06, www.avaasaja.org Project website: https://climed-fruit.eu/
Author(s): Carreras Peris, Barbara

Contact: info@avaasaja.org © 2023

Project partners: AVA-ASAJA, IVIA, UPV, Asaja Malaga,
HEMAV, Dimagro, Ignacio Puech
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¢ \ {7 NOVAS PRATICAS

g \EM OLIVAIS DE SEQUEIRO
e 4\‘ ‘adaptacao

as alteracoes climdticas

Cover management in rainfed olive groves

Challenge

Tilling represents a risk of erosion, nutrient loss,
increased soil temperatures and, consequently, soil
water evaporation. Extreme weather conditions
potentiate these effects, and thus there is a growing
need to adapt the conventional agronomic practices
used in rainfed olive orchards.

Solution

Cover management is a simple technique that consists
of making use of natural or seeded vegetation,
controlled by cattle herding or machinery, to protect
the soil surface from being directly exposed to
environmental conditions, contributing to soil
fertilisation.

Benefits

It diminishes soil erosion risk, promotes biodiversity,
increases carbon sequestration, improves soil fertility,
prevents soil water content loss through evaporation
and increases water holding capacity.

Practical recommendation

Theme

Drought-resistant crop
Biodiversity

Climate change adaptation
Climate-change mitigation
Erosion control

Context

Extreme weather conditions, high
slope landscape, soils with poor
organic matter contents.

Application time
All year

Required implementation time
None/variable depending on the
area and culture involved.

Period of impact
All year

Equipment
Mower, shredder, tractor.

A set of measures may be applied when deciding on managing the cover of an olive orchard.
Next is a simple flowchart (Figure 1) that summarises the steps to take when deciding to opt
for cover management in an olive grove. In Figure 2, a grove with natural cover managed by
herding (a), mowing (b), and seeding (c) and (d) can be observed.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under grant agreement No
101060474. This communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of
the information provided. The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting

from the application of the recommendations in this practice abstract.
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Figure 1 - Flowchart on cover management
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(d)
Figure 2 — Natural covers managed by herding (a), mowing (b) and seeded covers (c) and (d).

Further information
Further reading
Scientific papers &&:

e DO0I:10.5424/sjar/2015132-6252

e DOI: 10.1016/j.proenv.2015.07.213

e DOI: 10.1016/j.scienta.2013.04.035

e DOI: 10.1007/s10705-015-9730-5

e http://hdl.handle.net/10198/7910
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from the application of the recommendations in this practice abstract.
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Simplified cost/benefit analysis
Cover management in rainfed olive groves

Introduction — presentation of ex-ante and ex-post situation

The resilience of olive groves in the current climate change context demands immediate
action from farmers. The ex-ante widespread adoption of traditional soil management
practices, such as tillage for weed control, leaves an unprotected and bare soil during rainfall,
wind and heat waves. In the Portuguese northeast region, there has been severe weather
changes from softer winters to extreme heat waves during the summer causing a biological
change in the olive trees cycle and consequent loss of productivity. It is a common practice to
till 2-3 time a year leading to the worsening of the effects, on soil health (erosion, water
holding capacity and biodiversity), of extreme weather conditions. A need for a change in the
farmers’ mindset is urgent. The ex-post situation (natural cover in row/inter-row, seeded
inter-row, refers to a change in the cover management practice leading to a change in the
soil’s nutrition and thus a change in the fertilizer cost.

The values presented in the column ex-post refer to Y Estimated indicator
installation of the practice. The investment in seeds may not o

. . . . ) Measured indicator
occur if the choice is spontaneous vegetation or, occur once

at the year of installation. Costs tend to reduce in a long-
term period and refer to machine and man work. The
comparison in the last line of the table, is estimated after
the first couple of year.

(@)
—
@)
=z
]
(&)
©
| -
o)
(7p)
@)
<
D)
=
o)
(&)
©
—
ol
©
(D)
©
c
(D)
]
>
LLl

| Ex-ante (€/ha) | Ex-post (€/ha)
Variable costs
Inputs:
Seeding/seeds -- 150
Fertilizers 150 100
Machine costs 140 140
(fuel+depreciation+Manwork)
TOTAL 290 390
COMPARISON Global improvement between 1 to 24% of the cost
(explanations below):
1 | | A [ ] |
Economical benefits: It will be more evident after the first couple of years. The need for
nitrogen rich fertilizers will be lower. As for soil interventions, there is no change in the ex-
ante and ex-post situation because the tilling hours will be mowing hours. In a long term
period the mulching efect of the grass (spontaneous cover) might diminish the mowing
hours. If herding the cover is an option, the mowing cost is eliminated.
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Energy Indicator approximate improvement of 15%:
I - A -
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The indicator is estimated in a long-term period of time (3-4 years) and based on empirical knowledge
of fuel consumption as after 3-4 years, the need for cover interventions will be less.

Water Indicator improvement of 50%:
- [ * [

The type of crops considered is rainfed. A 50% improvement of soil moisture during the summer has
been reported by Carlos M. Correia et al (1) at 10-20 cm depth.

Soil Indicator improvement of 15%:
] 1 A [

The indicator is estimated based on improvement in soil properties measured by Carlos M. Correa et
al (1) at 10-20 cm depth.

Air Indicator approximate improvement of 15%:
I A — ——

The indicator is estimated based on empirical knowledge. The presence of vegetation favours carbon
sequestration and consequently increases air quality.

Biodiversity Indicator approximate improvement of 45%

I *-

The indicator is estimated based on empirical knowledge of auxiliary fauna and flora preservation. A
study by José Alberto Pereira et al (2) refers the benefits of biodiversity in spontaneous ground
covers.

Bibliography and sources

(1) Sandra Martins, Catia Brito, Ermelinda Silva, Alexandre Gongalves, Margarida Arrobas, Ermelinda
Pereira, Manuel Angelo Rodrigues, Fernando M. Nunes and Carlos M. Correia; Synergy between
Zeolites and Leguminous Cover Crops Improved Olive Tree Performance and Soil Properties in a
Rainfed Olive Orchard; Agronomy 2023, 13, 2674.

(2) Maria Villa, Sénia A. P. Santos, Anténio Mexia, Albino Bento and José Alberto Pereira; Ground
Cover Management Affects Parasitismo f Prays Oleae (Bernard); BioControl 2016, 96. 72.
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New Practices in Rainfed Olive Groves — Adaptation to

climate change

Short description of the OG

The OG’s aim was to develop and optimise agronomic
practices that can contribute to the mitigation of
climate change, increasing carbon sequestration,
biodiversity and the adaptation of rainfed olive groves
to new climate conditions. The OG evaluated the effect
of different natural and sown vegetation covers, the
advantages of annual light pruning, different soil and
foliar fertilization strategies, the use of mycorrhizal
fungi, application of biochar and zeolites, the
behaviour of the region’s most representative
varieties to different edaphoclimatic constraints, and
the effect of different natural substances that induce
resistance mechanisms with a protective effect against
adverse environmental factors.

Benefits

Increase tree resilience to summer stress;

Improve soil fertility;

Improve water infiltration/holding capacity and
decrease water loss through evaporation;

Increase productivity and production quality

Stage of implementation
Project tasks were finalised in 2022.

¢ \ {7 NOVAS PRATICAS

g \EM OLIVAIS DE SEQUEIRO
e 4\‘ ‘adaptacao

as alteracoes climdticas

Theme

Carbon sequestration,
agricultural by-products,
biodiversity, climate change
adaptation, drought-resistant
crops

Context

Extreme weather conditions in
the northeast of Portugal; soils
with poor organic matter
content

Duration
52 months

Partners Involved

Academic Institutions: IPB and
UTAD

Farmers’ Associations: APPITAD,
Centro de Gestdo da Empresa
Agricola Vale do Tua and Centro
de Gestdo de Empresas Agricolas
Vimiosense

Farmers: Casa de Santo Amaro,
Quinta Vale do Conde, Maria
Domingos Carvalho, Almira dos
Anjos Lopes Robalo Cordeiro and
Maria dos Anjos Rosa Rodrigues

Budget
370000 €

Particularity
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Main achieved or expected results

The introduction of short-cycle/natural reseeding leguminous cover crops, as well as the foliar
application of kaolin, salicylic and abscisic acids, showed significant increases in production.
Annual light pruning is recommended, using the 3-cut method to improve productivity and
tree resilience. Inoculation with mycorrhizal fungi (MF) in pre-rooted cuttings reduced the
initial growth due to competition for photoassimilates; in contrast, it increased the soil’s
organic carbon (OC) content. In very acidic soil, the application of mycorrhizal fungi and
zeolites (ZL) at planting improved the growth of olive trees as a result of the improvement of
water status, calcium (Ca) and magnesium (Mg) levels and photosynthetic activity. In adult
olive groves, the application of biochar (BC) and ZL did not improve production but did
increase OC and cation exchange capacity (CEC), which can benefit the system in the long
term. Commercial MF showed no benefit. The role of boron (B) was demonstrated in
protecting against extreme weather conditions as well as the need to avoid high doses of N,
due to its negative effect on OC and glomalin in the soil and the quality of the olive oil
produced. Mowed shredded wood (MSW) and manure applications, despite providing little N
to trees, increased OC and levels of phosphorus and CEC, leaving good indications for future
production cycles. No worrying levels of heavy metals were found in soils and plant tissues
with the application of urban solid waste and biomass.

Existing materials

Further reading

Scientific papers Sk:
http://dx.doi.org/10.5424/sjar/2013112-3501
http://dx.doi.org/10.1016/j.scienta.2013.04.035
http://dx.doi.org/10.5424/sjar/2015132-6252
DOI: 10.3232/SJ55.2019.V9.N3.04
doi:10.3390/s5u122410630
https://doi.org/10.1016/j.scienta.2020.109712
https://doi.org/10.1016/j.scienta.2020.109795
https://doi.org/10.1007/s10705-021-10134-9
https://doi.org/10.3390/s0ilsystems5020030
https://doi.org/10.3390/agronomy11112172
https://doi.org/10.3390/s0ilsystems6010007
https://doi.org/10.3390/agriculture12020171
https://doi.org/10.3390/antiox11071332
https://doi.org/10.3390/molecules28020831
https://doi.org/10.3390/horticulturae9010110
https://doi.org/10.3390/molecules28062545
DOI: 10.1111/sum.12948
https://doi.org/10.3390/agronomy13112674
https://doi.org/10.1016/j.scienta.2018.04.019
https://doi.org/10.3390/antiox11071332
https://doi.org/10.1016/j.scienta.2020.109795
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