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InnOBreed

A short outline of scope and objectives of ‘InnOBreed’

“Innovative Organic Fruit Breeding and uses”

A targeted approach for maximizing Technological, Environmental, and Social
Innovation impacts along the Fruit Value Chain.
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InnOBreed

20 partners, 10 European countries, 11 Research Institutes,
4 NGOQ'’s, 3 Privates associations, 2 Universities
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A multi-actor-based approach - cr curator

= Social sc.

= Phenotyping
Genetics

= Quality

= Breeding

= Evaluation

= Communication

= Management

* Pome fruits: Apple, Pear

* Stone fruits: Peach, Almond,

Apricot, Cherry, Japanese Partners repartition
Plum, European Plum Private
o Cikrite Grower's representative (NGQO'’s)
Public Institutes
* Grape
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e, InnOBreed - co-Creation & implementation of « Common good »
Innovative solutions

Movement from Agronomic value to VSUC i radigm shift: from
(on incremental bases) incrementation to

Number of traits & multitrait approaches

breaking point
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Union and the Swiss
State Secretariat for
Education, Research and
Innovation (SERI)

Tolerance & Robustness

Selecting material for (i) robustness: dynamic
adaptability to biotic & abiotic stresses; (i)
good diseases tolerance; (iii) yield & quality;
(iv) high nitrogen efficiency,....

Integration from model crops to applied species (From Apple and Peach to applied Fruit species —
Translational approaches)
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WP1 -
Mapping
and
assessing
current
situation
(Multi-Actor-
based
approach,
concept and
analytical
framework)
WP leader:
FIBL

CO-CREATION AND ANALYZE
OF INNOVATIVE SOLUTIONS

WP5 - Social and
non-technological

innovations
WP leader: Uni Pisa

WP2 — New breeding
& evaluation

methodologies
WP leader: INRAE

Case studies
CRA-W, CTIFL, GRAB, CEP-in, FiBL, bON,

SERIDA, POMACULTA, CRSFA, Crowd breeding
project, BOKU, AEGILOPS, EUFRIN network

WP4 — Integrative
Genetic Resources

utilization
WP Leader: CRA-W

WP3 - Innovative

phenotyping
WP leader: IRTA

WP9 — Coordination and Management, WP leader: CIHEAM-IAMB

WP6 —
Exploitation of
results,
Business & Policy

recommandation
WP leader: WBF-
Agroscope

WP7 -
Dissemination,
Communication,
Training,
Collaboration &

Networking
WP leader: ARCADIA

WP8 — Impact assessment and risk management, WP leader: INNO
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InnOBreed - A multi-actor based approach
Fruit Breeding & Evaluation

.

W FRUIT
s = = ' . X .‘ Boosting Innovation in
» Main goal: to understand the current organic breeding needs and lack of =~ “ = L Sense nesworks
knowledge across Europe. b 2
301
* InnOBreed particularity stakeholder
—OF cultivation system is considered as strategic reference for - = el
implementing the prospective targeted objectives ” 0] | |
—>Validation of the traits by a Participatory approaches I ll..._
- - 04 —
 BioFruitNet IR
* InnOBreed (Stakeholders) @& TE LTS oe°°;e@‘iy"’\§»\°
o"°°
« Traits and prioritization whatever the Cultivation system (InnOBreed Consomum)_
Countries 26 11 Researchers / Advisers /
) Participants /
Species 7 6 Stakeholders / Growers /
Respondants 249 126 Breeders / Nurseries
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InnOBreed

L Number and type of relevant traits

(predefined descriptors (ie EUFRIN + ECPGR) + InnOBreed survey list)

INnOBreed = co-creation of Innovative solutions
Enlargement of the number of relevant Traits

Number of traits per Pome fruit trees Stone fruit trees
category Apple Pear Peach Apricot | Cherry

Tree traits 4 3 3 3 4
Phenology 8 4 8 7 11 R
Pomology / Fruit quality 38 35 26 22 37 g?tiiff%fﬁo;d

Biotic stresses 23 20 15 12 8 L s
Abiotic stresses 6 6 8 10 5
Total 79 68 60 54 65

— Large convergences between traits: Phenology - Fruit quality — (Tree characteristics — Abiotic stresses)
— Major divergencies: Biotic stresses

— Traits with major concerns: Climatic changes adaptation — Impact of reduced level of chemicals (OF)

Would it be possible for the Plant geneticist, Breeders and Evaluators to address by the same time all these traits?
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InnOBreed

* The number of traits identified
by end-users is too large

» But they have not the same
importance for the growers
and/or for the breeders

=> prioritization needs to be
performed.

= Co-Creation of Innovative solutions

Ideotyping approach e.g. Pome Fruits 1S

| the European Union
Relative prioritization of the traits in Pome fruits '

s Apple ss—Pear |

.. _Relative TreeGYll our

F'°k‘"%‘t c‘?\%F season.. 'a
Ee|arl

Drying out of grapevine on pear... 3.500 ative fruit Warvegt matur |t ‘
Fruit post harvest diseases utomcompatlblllty (CTIFL !
Pear Brown Spots 3.000 Chilling requirement (CTIFL) | S
Pseudomonas blossom blast and... i Beginning of leaf bud burst (CTIFL) SentmeEln A
Fire blight Leaf fall (CTIFL) | Swiss Confederation
Pear rust | Federal Department of Economic Affairs,
Black spot of pear: pear scab on... Productivity (Yield) | | Eapcallon sad Reparch EACE
Pear leaf spot Ploidy level | Research and Innovation SERI

Average number fulN formed seeds...
Tendency to drop frunt at h?rvged e Bisspen
Fruit size " Union and the Swiss
Maturity stage at harvest $EastSagletariat for
Fruit flesh fiber (MICFO fibBducation, Research and
Fruit ground colciur ~ Innovation (SERI)

Apple scab / Defense reaction...
Apple scab on fruit
Apple scab on leaves
Powdery mildew
Fruit Brown rot
European canker
Blossom wilt
Anthracnose spot on fruit
Anthracnose spot on leaves
Sooty blotch
Apple collar rot
Leucostrema canker
Marssonnina leaf spot
Brown marmorated stink bug
Apple sawfly

Apple Blossom Weevil
Pear lace bu

Fruit over colourl ,:
Extend of fruit over colour
Extend of fruit rus#et;coverage
Flesh colour w
Fruit flesh texture (Sensory analysis)
Fruit sugar content | |
Fruit ratio acidity / swe"‘etrijes&..
Fruit flesh overall fruit quality...
Fruit skin thickness (Sensory analysns)

Fruit flesh tendency to became. f'"
Fruit juiciness (Sensory analysis) |

Pear midge Fru:t crunchiness (Sensory analysm)
Rosy ?pple ?phl t flesh bitterness é%hemlc
Woolly ap sh astrin emlca

inuatg pear tre orer ‘? ns \ﬁepgo B
) o %t gmwﬁmmee Frﬁﬂﬁ@%ﬁéﬁ%@ ?ﬁg %lm ”l |




INnNnOBreed - co-Creation of Innovative solutions

oA 04 RlE g g Funded by
I n n O B reed | the European Union
i InnOBreed Common Mandatory evaluation traits
Genetic resources descriptors
e Landraces — Wild — Modern cvs & Biotic stresses/ Pests NN
° Hybnd = Pre-breeding populationﬁv-" € Biotic stresses/Diseases & Disorders || NN |
S . e Fruit quality | g
Objectives (link to ECPGR) 7 e ek
. ABIOTIC stresses/Due to climatic changes [IITTH Swiss Canfederation
- Interconnect the collection | Fers Dopumen of i A
Agronomic & Fruit evaluation traits || N fri— ‘ state s‘.:mi:.la(v:’:&u;m..,
- Harmonize of the protocols Tree traits & Phenology N S
- Characterize the accessions o = 20 15 20 25 50 35 am J | Gbermdasar
: State Secretariat for
= Excha nge the accessions BMAPPLE MPEAR MPEACH MAPRICOT M CHERRY Education, Research and

Innovation (SERI)

- Share the datasets
Actions

A. Developing participative way for a better utilizations
local fruit genetic resources with “robustness” traits

B. Inter-connecting organic case studies acting in organic
breeding and evaluation

“EUROrganic Fruits Breeding Network”

C. Implementing new harmonized protocols and methods
which need to be agreed upon in a participatory way




g B0 InnOBreed - co-creation of Innovative solutions
| Social innovation = Participatory Breeding ++

| Define, Characterize and evaluate what Social Innovation means in FTGR management

2w

Inn

Genetics

(collection and
characterization)

Pre-breeding
(identify desired traits,
incorporating of these
into breeding material)

- Breeding - Testing

Cultivar
release and
use
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/INNOVATION\
INVENTORY

WP1

InnOBreed

Case study based project: Share, Evaluate, Validate and Implement Innovative solutions

~

[

INNOVATION DEVELOPMENT AND EXPLORING

RISKS
assess-
ments

P
\
\ INNOVATION TESTING AND VALIDATION

P
Case studies . ’

3 $
4

CRA-W, CTIFL, GRAB, CEP-in, FiBL, OON, SERIDA, POMACULTA, CRSFA Crowd breeding project, BOKU,

AEGILOPS, EUFRIN network

Innovation flow within organic fruit breeding and evaluation

IMPACT &\

Funded by the European
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InnOBreed - co-Creation of Innovative solutions

In

> Implementation of

EUFRIN descriptor lists
(developed on apple
and peach) with Pests
and Diseases specific
traits

Development of EUFRIN
like descriptor list for
the species already not
integrated in EUFRIN
Network (Cherry,
Apricot, Plum, Citrus,
Grape, ...)

Pear Leaf Blister mite (Eripphes pyri, Phytoptus )

Sinuate Pear Borer (Agrilus sinuatus )

Pear Midge (Cantarinia pyrivora

T3.3 Pome Fruits Trait Hemt & Fruits Malus Pyrus
leaves
Fungus |Apple scab - Venturia inaequalis / Black spot of pear / pear scab - Venturia pirina X X
Fungus |Powdery mildew - Podosphaera leucotricha X 3 3
Fungus |European canker - Neonectria ditissima X 3
Fungus |Blossom wilt (Sclerotinia sp.) X
Fungus |Fruit Brown rot (Monilinia sp.) X
Bacteries |Fire blight X 2
Bacteries |Pseudomonas Blossom Blast and Dieback (Pseudomonas syringae pv. syringae ) X
Diseases [ Fungus |Marssonnina leaf spot - Marssonnina spp. X 2
Fungus |Elsinoe piri /Anthracnose spot on leaves and fruits X X
Fungus |Sooty Blotch X 2
Fungus |Leucostoma canker - Fusicoccum amygdali X
Fungus |Apple collar rot - Phytophtora cactorum X 2
Fungus |Pear leaf spot -Septoria pyricola -Mycosphaerella pyri X 2
Fungus |Pear Brown Spots (Stemphylium vesicarium) 3
Fungus |Pear rust (Gymnosporangium sabinae ) X 2
Rosy apple aphid - Dysaphisplantaginea / Pear aphids - Dysaphis pyri X X 2
Codling moth - Cydia pomonella X 3
Apple Blossom Weevil (Anthonomus pomorum ) X 3
Apple sawfly - Hoplocompa testudinea X £
Brown marmorated stink bug - Pentatomidae X 7) 2
Pests Winter moth - Operophtera brumata 3 3
Stefanitis pyri ? 3
Psylla (Cacopsylla pyri) 2
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3 InnOBreed — co-Creation of Innovative solutions

InnOBreed

Funded by
the European Union

=
UNIVERSITY OF .1‘ \

‘ COPENHAGEN

> Analyse of the Existing Innovations
> Biotechnic Innovation
» From clonal to a

Federal Department of Economic Affairs,
Education and Research EAER

State Secratariat for Education,

Research and Innovation SERI

populational strategy for e
GR preservation (| S
Education, Research and
Innovation (SERI)

» Multi-actor participatory
approach
> Participatory GR
preservation
> Participatory breeding
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InnOBreed

GR anchored: valorization of GR to enhance the development of OF cvs
A targeted objective: highlight EU regulation consistency

The 52 private gardeners,
who are growing apple-

Challenging project for valorizing FTGR et R e hos I our crow
5 8 ‘ g-pro;ect, are
o Multi-actor approaches targeted on Impact assessment T 04 el O e

Denmark.

o Multitrait approach o gen gt
5 i - © = o" o i IL:;mded b;ie gur_'opean
o Case study based & public-private partnership S e i | st serearntion
. . . ¢ i) Lo Education, Research and
o Connecting people & coordinated Networking L tiate Innovation (SERI)

The “Pometum”, the Danish
National Fruit Genebank

Integrating thematic approaches:

o ldeotype — Multi-Trait — GXE instrumented

o Climatic Change - Fruit quality — Biotic stress anchored
o Actor oriented (Social innovations)

Breaking point with classical breeding procedures
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Thank youl!
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