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Finding seeds for the future

The largest maize collections

. Ukraine 9050
= Romania 6813
. Portugal 5942
=  Serbia-vrizp 5806
. Italy 5640
. Bulgaria 4824
- Spain 3035
= Hungary 2907
= Germany 1408

. Poland 1102



S e Distribution of sampling sites
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Maize gene bank collection

1 335 heterozygous accessions

Composites, synthetics (9%)
Introduced populations (24%)

Introduced inbred lines

Local landraces (2 217 genotypes) (2254)
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Maize gene bank collection

» Active (working) collection

» Medium-term storage

» Sample size

» Regeneration and multiplication

» Exchange and distribution (scedshipment packets)
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The collection of local landraces has been fully characterized
in line with the Descriptor for Maize (CIMMYTABPGR, 1991)

The Maize Descriptor list includes:

» passport data (accession identifiers and
information recorded by collectors)

Selected Passoport Data
Stored in Database

» characterization (recording of highly heritable
and easily observed characteristics, expressed
in all environments)

» preliminary evaluation (recording of a limited
number of additional agronomic traits
important to breeders)
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MRIZP gene bank collection of local landraces was classified into 16 main and two
derived agro-ecological groups, using natural classification based on morphological
traits, origin and evolution

Agro-ecologica
Montenegrian flints

Bosnian early dents

Kosmet flinty dents

Macedonian flints

Eight-rowed maize type of Ne Am.
Derived flints

Mediterranean flints
Small-kernelled flints

Eight-rowed soft dents

IJ

groups

10.
11.
12.
13.
14.
15.
16.
17.
18.

Romanian flints

Large-eared flints

White flinty dents - Moravac
Dents type of USA Corn belt dents
Derived dents

Dents type of southern areas of USA
Serbian dents
Flinty dents
Denty flints
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Use and valorization

(till 2000)

Ua

high diversity of maize eco-types represent a good
potential for improvement of elite breeding material

maize landraces are not directly used in breeding

they are used for the development of synthetic
populations or core collections for the traits of interest

development of core collection allows the integration
of the most valuable traits (adaptability, variability,
divergence and heterotic potential) of underutilized
gene bank germplasm
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Eco core collect
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Elite core collection

~ /Mo17

—

N\

900 populations
FAO 500-700 were crossed to testers
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Existing use and its valorizatio

Memlfl ation o jnew sources in gene bamjk/
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( After 2000)

Cytoplasmatic male sterility - Cms
Herbicide tolerance
Drought tolerance
Grain quality
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National projects

» ldentification of drought
tolerant sources in maize gene

bank (TR 20014), Ministry of Education,

Science and Technological development,
Republic of Serbia, 2008-2011

» Exploitation of maize diversity
to improve grain quality and
drought tolerance (TR 31023),
Ministry of Education, Science and

Technological development, Republic of
Serbia, 2011-2019
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ong-term pre-breeding program for

=
.

improvement of local maize populations

)

MRIZP gene bank
5806 genotypes tested in Egypt secondary traits relevant for drought tolerance
|

stratification process
e . /,-"/A N
139 y 98

introduced introduced
landraces inbred lines

—— {

/ - 321

local landraces

phenotypic characterization according to
CIMMY T-IBPGR descriptors

formation of homogenous groups using
homogenous groups numerical classification methods

111 lV v VII VI IX X XI
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ESDS v
5660 GOGbOGELT

40 selected local

Analysis of the chemical landraces
composition of grain using SSR mnl?cul_xr
Near-Infrared Reflectance characterization
Spectroscopy
7 Y -

[ Heterotic potential ]

local landraces within each homogenous group

III
stratification process

evaluation
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N :§f crossing with three testers
f //\ ) i
A ?!“- =
T1 T2 T3
L217nrs, RfC L73B013  [255/75-5
< 1 [ Multilocation trials®
testing for 96 top-cross
hybrids
\4 V' \/
RESULTS
Short-term Medium-term Long-term
objectives objectives objectives

\ 4 v %

Scheme by: MRIZP- A. Popovi¢ & V. Babié¢
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Development of broad-base synthetic populations, in
ordance wnth short, m dJ um and long-term goals of
MRIZP commercial breeding program

L73B013 L255/75-5

Heterotic effect of the maize landraces in crosses with testers used
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» Biodiversity and Molecular Plant Breeding (KK.01.1.1.01.0005), Centre of
Excellence for Biodiversity and Molecular Plant Breeding (CoE CroP-BioDiv),
Republic of Croatia, 2018-2023

OBJECTIVES - to improve maize breeding based on:

(1) to increase profits from sustainable use of maize genetic resources for food
and agriculture

(2) introduction and optimization of modern high yield phenotyping techniques

3) introduction and optimization of modern genotyping with the application of
new approaches in the statistical analysis

» Harmonization of methods for phenotyping, genotyping and management
of genetic resources in maize, Bilateral Project with Republic of Croatia,
2019-2022)
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ECPGR iIs a col|a!orative

Programme among most
European countries since 1980;
aiming at ensuring the lo

term conservation arm
facilitating the sustainable
utilization of plant genetic
resources in Europe |

B EcPGR Membership in Phase X (Letter of agreement signed)
[l ECPGR Membership in Phase X (Country did not sign Letter of Agreement, but is paying contributions)
Countries eligible to join Phase X
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The European Cooperative Programme for Plant Genetic
Resources (ECPGR) is a collaborative programme among most
European countries aimed at ensuring the long-term
conservation and facilitating the increased utilization of plant
genetic resources in Europe

4

40 YEARS OF COOPERATION IN EUROPE FOR DIVERSITY AND FOOD
SECURITY!

[n this 4 min video ‘Saving European plant and food diversity: together, we are stronger!, Marc Lateur fells a
story about apple diversity, with a happy ending (Marc Lateur is the ECPGR National coordinator from Belgium).

WATCH VIDEO
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ECPGR Maize Working Group

ECPGR Homepage / ECPGR Working Groups / ECPGR Maize Working Group
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Maize diversity. Photo: V. Babic, Maize Research Institute, Serbia
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Violeta Andjelkovic
& violeta@mrizp.rs

Mominated as Chair for Phase X in February 2019
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Expectations from
maize working group

» Netting of gene bank managers, researchers,
breeders and different kind of users (small
farmers, organic farmers, food industry)

» Enhancing the value od underestimated and
underutilised maize gene bank collections

» Rising public awareness about the importance
for preservation and sustainable use of maize
genetic resources
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Crop-specific public—private partnerships

Joint phenotyping and genotyping

EvaltuationsandinerentiEuropean environments EVI \

European Evaluation Network

Identification of climate-resilient breeding material

Enriched genebank inventories

Joint work provides benefits to all partners:

« Shared expertise and knowledge
« Large phenotypic datasets from multilocation trials
« Data embargo

* Results and materials will be publicly available (through EURISCO and SMTA)



More than  py, 1y numBERS
90 EVA

partners

Breeding companies
Research institutes
LOUNLRES] 7. 9
Genebanks
Crop networks

* Public partners:

» Genebanks

» Universities and research institutes
* Private partners

« Multinational breeding companies

 SME breeding companies

» Organic breeding companies

» Breeding and farming cooperatives

- Networks are open to new partners

—> ECPGR can facilitate establishment of new networks




Five crop-specific EVA networks

EVA EVA EVA
Carrot Lettuce Pepper

EVA EVA
Wheat & Barley Maize



The EVA Maize
network

18 partners from 9 countries
* 11 genebanks and/or research institutes
« 8 breeding companies
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Workplan of EVA Maize network

Set 1:

Field Field Data
regeneration genotyping evaluation of evaluation of analysis:
landraces testcrosses GxE, GxP

Field A Field Data
Set 2: regeneration genotyping evaluationof [0, » analysis:
landraces testcrosses GXE, GxP
, Field Data
Set 3:  regeneration genotyping evaluation of analysis:
' - testcrosses GXxE, GxP

3 sets of ~250 maize genebank accessions genotyped and evaluated in
multilocation field trials = total of ~750 accessions

« Data collected and stored in EURISCO-EVA project database during
embargo period




PcoA of 582landraces (RogersDistance, 236565NPs)

European genebanks j
PRE : New EVA landraces S

providing EVA Maize 02+ oytended the qonate. M
accessions diversity of a

worldwide pan% '

Axis 2 . 5.07 % of the total variation

= Spain = Switzerland = Serbia = France

= [taly = Romania Croatia Portugal

02
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Axis 1:17.7 % of the total variation

Materlal_ InC_IUdeS Ia_'ndraces’ first PcoA on Modified Roger’s Distance matrix of 416 EVA landraces
generation inbred lines and more and 156 landraces from worlwide panel (Arca et al., 2021b).

advanced breeding lines D. Madur, INRAE



Phenotypic evaluations

Standard scoring protocols
Standard experimental protocols
Standard data collection templates

‘ Standardized
comparable data

ear husk cover

stalk lodging

drought tolerance hiomass yield

kernel type fl . .
L owering time
grain yleld kernel per row 5 1000 kernel weight

biomass moisture .
t early vigor

v Fysarium ear rot s

Ustilago maydis flowering time  kernel rows

root lodging NCLB

p ] ant he [ght heat tolerance kernel colour

=< cold tolerance
grain moisture



>50,000 Maize accessions in EURISCO

&
B

Germany

M Bulgaria

Hunga
g B Germany
Hungary

Outlook

W ltaly
B Others
43 field trials in 2022: . o
* Finalize evaluations of first set of J o
accessions M Spain
M Ukraine
* Ongoing evaluations of additional sets
Optimization of protocols and
logistics ~3,000 Maize accessions with C&E data

Spain
Romania Azerbaijan

Data analysis

B Azerbaijan
Explore the remaining diversity of “’ " fjae::eReF’”b'ic
European maize accessions

B Germany
B Greece

M ltaly

I Netherlands
B Portugal

[ Romania

H Spain




EVA Maize partners:

CREA-CI Bergamo
Agroscope BPGV-INIAV

Instituto Politécnico de Coimbra
Delley Seeds and PIantsLl mag Fain

INRAE GQE" 5%, KWS

Suceava Genebank ipk

% Federal Ministry
of Food

Funding: and Agriculture
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Thank you for
your attention!




