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Conservation and evaluation of main agronomical species
The small grain cereals Biological Resources Centre (BRC) is located at INRA Clermont-FerrandTheix-Lyon Centre and is part of the Research Unit UMR 1095 Genetic, Diversity and
Ecophysiology of Cereals. BRC is also member of the different INRA plant BRC network certified
by GIS IBiSA.
Main activities of BRC are to :

4,600 worldwide wheat accessions : a novel source of diversity for the breeding of
adapted varieties to new environmental constrains
One of the objectives of the BreedWheat project is to sample a large collection of 4,600 wheat
accessions from various origins which reflects the genetic structure of the different wheat gene
pools.

Multiply, package, conserve and distribute seed samples according to quality and
traceability process standards
Manage and release scientific and technical informations related to genetic resources
More than 25,000 patrimonial
accessions composed of landraces,
breeding lines, elite lines and
registered varieties are held in
Clermont-Ferrand BRC.

BRC collection :
-

12,000 bread wheat accessions (Triticum aestivum)
and wild relatives,
2,800 durum wheat (Triticum durum) and wild
relatives,
6,600 barley (Hordeum vulgare),
1,300 triticale accessions (Xtriticosecale),
1,200 oat accessions (Avena sp.),
450 aegilops accessions
80 rye accessions (Secale cereale).

More information
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Describe and evaluate genetic resources collections of several species for agronomical,
technological and molecular traits

The further objective is to define, from this
collection, a panel of 500 wheat accessions and
to provide seeds to the project partners in order
to better characterise it through genotyping and
association analyses to biotic and abiotic stress
resistance and tolerance.
The final goal is to introduce new diversity into
the French elite germplasm through natural
crossing schemes in order to face the challenge
of delivering wheat varieties adapted to new
environmental constrains in a sustainable
agriculture.

Sampling methodology used
The INRA bread wheat collection, stored at the
small grain cereals Biological Resources Centre
(BRC) in Clermont-Ferrand (France), comprises
11,960 accessions from 108 different countries.

The available data on these wheat accessions are mainly
passport data, such as geographical origin, registration
period or first use), growth habit (winter, spring,
intermediate), status (landraces, breeding lines, cultivars,
elite lines) and pedigree.
Some molecular data, previously obtained on a subset of
the whole collection, highlighted the importance of both
geographical and temporal effects in structuring the
genetic diversity of this collection.

The methodology used to select the 4,600 accessions for the BreedWheat project is based on
sampling an optimal worldwide diversity using the available passport data. The objective was to
obtain a balanced sample size between countries, regions and registrations periods, in order to
reflect the genetic structure of wheat gene pools.
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The total number of landraces is 763 (272 from 27 European countries ; 353 from 33 Asian
countries and 20 from Chinese Provinces ; 87 from Africa and 55 from America). In term of growth
habit, 57% are winter type, 40% are spring type or intermediate, and 3% are unknown.
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Figure 2 : Status and registration period of sample materials
11,960 wheat, 108 countries

4,600 wheat, 108 countries

Figure 1 : Geographical origin of sample materials

Geographical origin
The BreedWheat sample consists of 4,600 accessions : 15% from France, 36% from Europe, 12%
from North America, 22% from Asia and 15% from the rest of the world, such Africa, South America
and Oceania (figure 1). All the 108 initial countries, from the INRA bread wheat collection, are
represented in the BreedWheat sample.
For instance, European accessions are represented by 2,329 accessions originating from 32
different countries. The Russian Federation accounts for 150 accessions (121 western + 29 Asian)
representing 28 different regions. 550 North American accessions were also sampled to cover 29
different American States and 5 Canadian Provinces. From 1,008 Asian accessions, 400 originate
from 24 Chinese provinces. South American accessions are covering 14 different countries with a
total of 319 accessions. Finally, 214 accessions were sampled from 22 countries in Africa and
Oceania is represented by 180 accessions.

Accessions in each country were sampled as much as possible from different registration periods,
i.e. from the beginning of the XXe century until its last decade (90’). Finally, since the genealogy of
wheat accessions sampled is known for most of them (90%), it was possible to assign 400 of
French wheat accessions sampled to 19 breeding companies from which they were originated.
Thus, the composition of this sample balanced in term of geographical origin, registration period
and status of material, should allow, once its primary characterisation in the field carry out at the
end of 2013, to reach the first objectives of the BreedWheat project:
Perform a worldwide diversity analysis of bread wheat species
Establish a panel of accessions for further associations analyses and the creation of new
varieties coming from the project.
Furthermore, the molecular data obtained in the project on these 4,600 wheat accessions
sampled should allow population genetic analyses such as: multiple comparison of genetic
diversity evolution (between countries, between regions within country, between registration
periods, between landraces and registered varieties, between French breeding structures, etc.

Status, growth habit and pedigrees
As indicated in figure 2, from the whole sample of 4,600 accessions, 17% are landraces i.e. varieties
not specifically selected but well adapted to their territories, 73% are registered varieties in the
official catalogue (i.e. from modern breeding), while the status is unknown for about 10% of wheat
accessions.
The interest of landraces are their large diversity compared to modern varieties which suffer from a
bottleneck (decrease of diversity) induced by selection phases from deacades. However, they often
constitute agronomic traits difficult to use directly in breeding programmes.

Ultimately, thanks to a better understanding of the
genetic structure of the bread wheat species at
different spatial and chronological scales, the use of
the BreedWheat sample throughout the project
should contribute to the development of new
wheat varieties for a sustainable agriculture.

