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SOLIBAM: from multi-actor 
and transdisciplinary research to innovation

SOLIBAM
breeding approaches integrated with management practices to improve the performance, 
quality, sustainability and stability of crops adapted to organic and low-input systems, 
in their diversity in Europe and taking into account small-scale farms in Africa, mostly 
in Ethiopia. SOLIBAM is a research programme which combines many disciplines and 
values with the aim of increasing system diversity and thus measuring impacts at mul-
tiple levels of agricultural production, from genetic aspects to environmental and socio-
economical dimensions.
The SOLIBAM project has been carried out within the context of a lack of adapted 

-
ristic of these farming approaches is a wide range of variability within the farming 
system, combined with a wide range of environmental variation. Having a choice 
of adapted plants and practices is the only means to build a sustainable farming 
system which is characterised by a complexity of interactions. As a basis, we the-
refore aimed to develop tools and methodologies to improve understanding and 
management of complexity. 

-

model species of SOLIBAM: wheat, barley, maize, faba beans, common beans, 
tomato and broccoli. The experiments were organised to enable evaluation of 

-
ned to encompass the SOLIBAM

-

SOLIBAM key 
-

tium, including genetics, plant breeding, agronomy, ecology, food science, 
statistics, sociology and economics, have little by little brought comple-
mentary knowledge to establish these concepts. 

system has been assessed at three system levels: the cropping system, 
the farm and the chain from breeder to farmer (plant bree-
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Thus, SOLIBAM has developed various agro-ecological innovations which are at the core of its 
strategies:

new approaches to plant breeding and development which simultaneously consider 
  diversity and quality, performance and stability, co-breeding for intercropping*, 
  or crop-pollinator interactions;

new food products with improved quality properties;
 

 
 

 
  selection for appetising products;

social innovation and collective action for decentralised and participatory research;
new modelling tools to improve understand and assessment of the resilience, 

  viability and sustainability of farms;
new propositions for policy makers so as to adapt seed regulations 

  to accommodate diverse genetic resources.
SOLIBAM

SOLIBAM 
partners describe the background, the related activities performed during the project and 
the resulting new ideas (product, practice, service, production process or a new way of 

What is innovation?
According to guidelines of the new European Partnerships for 

Innovation, the innovation is often described as a new idea that 
proves successful in practice. The new idea can be a new product, 

practice, service, production process or a new way of organising things, 
etc. Such a new idea turns into an innovation only if it is widely adopted 

and proves its usefulness in practice.
Becoming mainstream will not only depend on the solidity of a creative idea, 
it also depends on the market possibilities, the willingness of the sector to 

-
nal factors etc. It is impossible to predict how these factors work together 
to turn a new idea into an innovation. Therefore, one can only determine 
afterwards whether a new idea has led to a real innovation. 
Innovations can be “additional”, with incremental improvements (some-

addition, the INSIGHT project proposed a typology of inno-

and social innovations.
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#1
Perfor

mance 

stabilit
y thro

ugh 

genetic
 divers

ity & 

knowledge on 

populations

Summary 
-
-

capacity to deal with all variables. This is impossible to achieve with a single crop 

cereals and other crops across Europe.

Background 
Pure line, genetically uniform crop varieties are bred for optimal performance in 

environments of organic and low-input systems - and under increasingly unstable 
local and global weather - pure lines do not have the capacity to respond or adapt. 

-
vironmental variation, which depends on much greater genetic diversity within the 

traits, breeding approaches and management options best suited to achieving stable 
performance for yield and quality in changeable and varied agronomic settings.

Activities 
facets of diversity to improve crop performance and stability, both between and wit-
hin species. 
Between species, one example looks at how diversity in cropping systems can be 
managed in combination with crop variety choice, to reduce the need for external 

strips to encourage pollinators. Intercrop trials have also been carried out to assess if 
and how genetic diversity in the species used can improve their associations through 

-
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Where: UK, Hungary, F
rance,

 Italy,
 Portu

gal, Eth
iopia, A

ustria. 

When: 2010-10
14

Who: ORC, H
AS, IN

RA, IT
AB, AI

AB, UN
IPG, E

ASC, I
CARDA

, Gautier, D
onau Arcoir

is

Contact: sally.h@
organicre

search
centre

.com

Perfor
mance 

stabilit
y thro

ugh 

genetic
 divers

ity 

knowledge on 

populations

#1 The impact of within-species diversity is evaluated in a range of arable and vege-

comparative trials across several geographical locations. Genetic resources vary 
from modern pedigree lines to landraces*, mixtures and populations. Some trials 
include novel synthetic populations which bring together genomes for which there 
is no known previous record, while others compare established or early generation 

the potential extent of their application.

Description of the innovation
Diversity underpins stable crop performance in heterogeneous conditions. This inno-
vation track provides a solid baseline of information to guide the future development 

of rapid environmental change. The broad scope of the trials means that results will 
be of value to a wide range of stakeholders, including breeders, researchers, farmers 
and growers.  
The performance of mixtures and populations compared with pure lines gives infor-
mation on how best to develop and to use crop diversity in organic and low-input 
systems. The approach of combining populations with pure lines in a mixture remains 
untried until now and allows for the possibility of simultaneous exploitation of the 
high diversity in populations with the high yield performance of pedigree lines. By 

-
cations, we can identify which are the most appropriate for a given species and bree-
ding goal. A key outcome is investigating the extent to which the level of diversity in a 
crop enables it to act in compensatory or complementary ways under environmental 
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Summary

resilience by strengthening interactions with bee pollinators for the purposes of cros-
sing. Information on how the inter-play between crop and pollinator contributes to 
crop performance is explored to develop ecosystems services and improved open-

Background 

-

farmers developed faba bean cultivars with enhanced diversity (heterozygosity and 
-

porting bee pollinator populations. This approach is a promising strategy to connect 
small-scale agriculture with biodiversity conservation tasks.

Activities 
Six faba bean gene-pools, derived from genetic materials selected to ensure that 
there was wide phenotypic diversity among them, were cultivated to develop locally 

important in discovery, attraction and reward, but their behaviour may also select for 

-
nator-mediated selection determines gene-pool changes and dynamic adaptation, 

-
nator interactions and each seed production component, gene-pool and pollination 

statistical techniques. 

#2
A crop

-pollin
ator 

inter-
play a

pproac
h 

to dev
elop f

aba 

bean v
arietie

s for 

low-input farm
ing
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Where: Spain 

When: 2010-2
014

Who: IAS-CS
IC (M

aria J
ose Su

so)

Contact: ge1susom@uco.es; 
mjsuso@ias.csic

.es

Description of the innovation
as bees, this work emphasised the relevance of traits enhancing an inter-play crop-

by which substantial variation in seed production patterns can accrue, especially 

mismatches between crop and pollinator. This would threaten to decrease the ecolo-

Critical traits in the performance of faba bean crops, such as seed dimensions and 
-

linators are crucial for higher a number of seeds per plant, which are the main pre-

distant and local bee recruitment must be carried out in order to understand better 

A crop
-pollin

ator 

inter-
play a

pproac
h 

to dev
elop f

aba 

bean v
arietie

s for 

low-input farm
ing

#2
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Summary 
There is an increasing need among organic farmers to have resilient, robust and 
resistant bread wheat varieties selected especially for organic agriculture, which ge-
nerally represents diverse growing conditions. Therefore, one of the important goals 
of organic breeding in Hungary is to improve the stability of variety performance by 
introducing diverse populations into the breeding process. This has been carried out 

In addition, a molecular marker was used to select segregating wheat breeding ma-

Background
It is important to increase the adaptability of new organic varieties in order to cope 
with abiotic and biotic stresses that threaten Hungarian agriculture and that of other 

-
tegy in developing new varieties with enhanced adaptability and stability for these 
cropping environments. 

-

checks. This has been a particular problem in Austria, where the most widely grown 

conditions, for example, long snow cover and a late vegetative growth in spring (as 
-

tions of the wheat crop.

#3
Develo

pment 

of nov
el org

anic 

winter 
bread 

wheat 

breedi
ng lines
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Where: Hungary an
d Austria

When: from 2009 
until va

riety r
egistrati

on

Who: MTA ATK (Hungary) a
nd Saa

tzucht Do
nau (Austria)

Contact: miko.pet
er@agrar.mta.hu 

       
 and f

ranzis
ka.loes

chenbe
rger@saatzu

cht-don
au.at 

Activities 
-

whether winter bread wheat lines with the same ancestral origin could evolve dif-

hybrids and organic composite cross populations* were developed. Some of these 

registered in Hungary. 

source variety “Weston” in order to incorporate bunt resistance into adapted winter 
wheat germplasm. Breeding lines were pre-selected beforehand for their major agro-
nomic characters such as foliar disease resistance and quality. Bunt resistance gene 

Description of the innovation
New organic winter bread wheat lines have been selected in Hungary and Austria 

winter bread wheat lines have been selected in Hungary for performance tests. These 

lines mainly originated from composite cross populations* after the implementation 
of very strict spike-row selection, although some were established from a normal 
elite variety cross. This proves the need to put greater emphasis on the utilization 
of complex populations in organic wheat breeding. Selected lines are planned to be 

The innovation developed by Saatzucht Donau lies in the use of molecular tools as a 
basis for the successful selection of new organic varieties. The company performed 

selected material contained the resistance gene. This means that selection for agro-
nomic characters acts against bunt resistance. By use of the molecular marker we 

The Saatzucht Donau wheat variety Amicus, cultivated in Hungary, Croatia and Ser-
bia, showed good preliminary dwarf bunt resistance results, although it does not 

-
riety Globus, which was the only common bunt resistant variety according to the 

performed using cv. Amicus. It is expected that new bunt resistant breeding material 
well-adapted to organic agriculture will result in the future.

Develo
pment 

of nov
el org

anic 

winter 
bread 

wheat 

breedi
ng lines

#3
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Summary 
The main concepts behind this “innovation” are the design, development and testing 
of innovative arable and vegetable cropping systems based on a high level of agro-

-
plasm. These are all strategies which may improve the performance, quality, resi-
lience and sustainability of cropping systems. Increased diversity of species through 
the use of living mulch and the implementation of intercropping* has given good 
results in some of our experimental activities, and is a promising strategy for organic 
and low input farming systems.

Background 
There is a need to design innovative cropping strategies for farmers working in orga-
nic or low-input systems, since they are restricted in the use of input options avai-

-
tives to those commonly adopted in conventional farming. The main hypothesis is 

to local farming conditions may prove to be sustainable in the long-term regarding 

stresses due to extreme climatic conditions.

Activities 
-
-

particular attention has to be paid to the spatial arrangement of both species, i.e. the 
distance between wheat and clover rows must guarantee that competition between 
the two components in the earliest stages will not occur.

#4
Inter

croppi
ng and 

associa
ted cr

ops
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Where: Italy -
 Germ

any - 
Ethiopi

a

When: 2011-20
14

Who: SSSUP,
 TUM, MU, ICA

RDA

Contact: g.bocci@
sssup.it), a

.costan
zo@sssup.it 

nature of the rainfall often results in crop failures and food insecurity. The intercrop-

to be an important strategy.

sole crops in terms of yield and weed suppression. The maximum yield was obtained 
using 50:50 proportions of barley and wheat.

Description of the innovation
In continental conditions, the intercropping* of wheat and subclover can be a suc-
cessful strategy for weed control in low-input systems. In this case, the seeding 
density of both species has to be carefully evaluated. The same method in Mediter-

for these species.

cropping strategy, which leads to increased yield. In this case the optimisation (i.e. 

-
sease in hanfets is also reduced. At the moment, no clear conclusions can be drawn 
concerning the expected higher yield stability from hanfets.

 

Inter
croppi

ng and 

associa
ted cr

ops

#4
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Summary 
-

particular cases, we also focused on making it as general as possible so that it can 
be used by a broad range of actors. Hence several tools have been created and 

PPBM program data, resources and trial management. 

Background 

-
-
-

sity management. In order to reach these objectives, this project focused on a PPBM 

approaches, we based our work on trans-disciplinary research bringing together dis-
ciplines such as agronomy, quantitative and population genetics, sociology, bio-in-
formatics and statistics. 

Activities 
-

I. co-construction between project actors. Co-construction between farmers, facili-

-
potheses, develop experimental designs and choose analysis methods. The second 
corresponds to steps discussed in relation to the cycle of the plant, i.e. the choice 
of genetic resources, seed distribution, sowing, observations, farm visits, selection, 
harvest and discussion of the results. 

#5
Tools fo

r 

Partic
ipatory

 

Plant 
Breedi

ng 

and M
anagement
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Where: in Fran
ce

When: 2010-2
014

Who: INRA

Contact: pierre.
riviere

@moulon.inra
.fr

II. data analysis. Based on the co-construction process, experimental designs have 
been set up on farms so that farmers can carry out the selection themselves. Each 
farmer participating in the project conducted their own experiment and chose which 
variety to sow. This approach results in unbalanced designs with few residual de-

on the network of farms. To deal with such data we have developed two hierarchi-

environment interactions. Both models gave satisfactory results as long as a large 
number of farms were analysed and each farm had at least one replicated control.
III. data management. In order to optimise use of data collected, a data-base is under 

-
ding information on seed-lot histories and farmers practices (who has what, how 

-
pic and molecular data on the behaviours of the populations on farms.

Description of the innovation
I. co-construction between project actors. The co-construction process is not a 
“ready for use” method, but rather an example of how co-construction between ac-

of which an English version is under construction. 

package*” to run these analyses is under development. By taking such an approach, 
we provide new tools to deal with on-farm decentralized breeding that can be imple-
mented for a large range of species as long as the experimental design is kept and 
there are a large number of farms.

package* allowing analysis at the network level and at the agronomic level is under 
development. Testing with facilitator associations was carried out in order to trial the 
database and to improve it. New developments have been completed in order to 
adapt the database to perennial species such as trees or grass forage.

Tools fo
r 

Partic
ipatory

 

Plant 
Breedi

ng 

and M
anagement

#5
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Summary 
This innovation is related to new forms of interaction between management and 
actors in society. It also includes improved decision making through new ways of 

hierarchical relations exist and farmers, researchers, policy makers and citizens have 
an equal role in producing knowledge represents an example of social innovation. 
Innovative solutions for commercial activities that can contribute to the creation of 

The concept of social innovation is highly relevant to agriculture, and organic agricul-
ture in particular, because of the wider public good expectations, for example in the 
area of ecosystems services and integrated rural development.

Background 
Working in networks is becoming increasingly recognised as a valuable approach 

networks are essential to the conservation of agrobiodiversity, because they permit 
access to seed and the maintenance of landraces* in agro-ecosystems throughout 

-

and agricultural research is playing a key role in both systems. In particular, promo-
ting and sustaining innovation behind networking and informal seed systems implies 
a restructuring of agricultural research in two complementary directions: participa-
tion and decentralization. Participatory research in the agricultural context brings to-
gether several actors sharing a common vision of concepts, methods and means for 
designing new food systems, based on the strong interrelationship between multidis-

are performed jointly from conception through to dissemination.

Activities 
for practice-oriented research to enhance and evaluate diversity as a way to increase 
food system sustainability and performance as well as product quality. Participatory 
plant breeding aims to enrich the crop genetic background to allow adaptation to 

-

use and consume the research results.Quality assessments have been developed to 
-

#6
Social 

innovat
ion 

and co
llective

 action
 

for a 
decent

ralised
 

and pa
rticipa

tory 

resear
ch
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Where: France
, Italy

, Portu
gal, UK.

 

When: 2010-2
014

Who: AIAB, 
Italy; 

INRA 
and IT

AB, Fr
ance; 

ORC, U
K; ESA

C, Por
tugal

Contact: Riccard
o Bocci

 (r.boc
ci@aiab.it)

-

as parents. This PPBM programme also leads to a novel methodology for selection, 
which is based on new social organisation between researchers, technicians, far-
mers and their organisations. This social organisation focusing on decentralising plot 

 

Description of the innovation 

diversity at farm level and in the entire food chain. This approach will also increase 
the resilience of agriculture systems and their capacity to cope with climate change. 
With particular regard to organic and low-input farming, decentralised and participa-
tory research seems to be the best way to improve these systems, integrating local 

suggest how to promote this new social organisation favouring the collective action 

and laws still consider farmers only as passive recipients of research and new varie-
ties, the Common Agriculture Policy supports more individual than collective action 
and there is in general a lack of recognition of the paramount role that informal seed 
systems play, even in Europe, for preserving and creating new diversity. This evolving 
diversity can also be used as raw material in plant breeding programmes. The new 

valuable and appropriate tools which need to be implemented by Member States in 
the right way to sustain social organisation and collective action. In fact EIPs, brin-
ging together research and innovation, are thought to be challenge-driven, focusing 

Social 
innovat

ion 

and co
llective

 action
 

for a 
decent

ralised
 

and pa
rticipa

tory r
esearc

h

#6
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Summary 
Quality is a multi-faceted concept as it can refer to hygienic, sanitary, technological, 

the ultimate goal. In order to improve sensory quality and understand mechanisms 

-

markers to predict the end-use quality. Good correlation between instrumental and 
sensorial analysis has been detected for some of the quality parameters and easier 
to measure approaches have been set up to select for improved quality maize, espe-
cially in participatory breeding programs. 
The second strategy focused on wheat and aimed to adapt sensory tests to speci-

optimising the bread taste to ease cultivar screening on sensory criteria has been 
proposed. In combination with an appropriate experimental design, this protocol 
provides an integrative methodology to develop decentralized participatory plant 
breeding initiatives with a strong focus on sensory quality improvement.

Background 
Nowadays, consumer preferences are decisive commercial factors. Producers and 

-

focused mainly on improving production while largely neglecting such sensory traits.
However, traditional cereal varieties have great potential for nutritional, organoleptic 
quality as well as technological improvement. To perpetuate the use of traditional 
varieties and to reach new market opportunities, innovative plant breeding metho-

-

processors acceptance need to be investigated simultaneously. Nevertheless, the 
lack of fast and reliable screening tools for the most valued consumer quality traits 
has hampered this breeding objective.
In the case of wheat, the industrialisation of the bread sector has led to homogeniza-

the last ten years, some countries in the EU have witnessed the emergence of a new 
artisanal sector of farmer-bakers. They make bread from their own wheat production, 
so the bread quality relies directly on the harvested wheat quality, which itself varies 

their breeding and baking practices to produce bread of good and stable quality.

#7
Integ

rative 

breedi
ng 

methodo
logies 

to improve 
sensor

y 

qualities
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Where: Portugal, Fra
nce

When: 2011-2
014

Who: ITQB-IN
IAV; I

TAB-IN
RA 

Contact: Maria C
arlota 

Vaz Pa
tto (cp

atto@itqb.unl.pt), 

       
 Vindr

as-Fou
illet Ca

mille (C
amille.vind

ras@itab.as
so.fr)

Integ
rative 

breedi
ng 

methodo
logies 

to improve 
sensor

y 

qualities

#7 Activities 
To predict the maize end-use quality, extensive chemical-physical, organoleptic and 

-
tionally, more than 50 assessors took part in the consumer sensorial analysis of breads 

and sensorial evaluation allowed the most important quality components valued by 

To integrate sensory criteria in the breeding process of bread wheat, two experiments 
-

mental, genetic and bakery factors on end-use qualities. Three genetic structures (a 

and compared. The quick and reliable Napping method has been used for sensory 

no trained panel is needed. The second experiment focused on plant breeding. In order 

-
-

ked to end-use quality. The morphological and sensory characterization of wheat from 

Description of the innovation
The main innovation of the maize case study is the development of fast and convenient 

breeding context. These promising methods combine instrumental and sensorial eva-
-

-

and organoleptic components as well as processing characteristics. But a new breeding 
method, based on both qualitative and sensorial criteria will surely sustain the demand 

Concerning the wheat breeding strategy, an “improved” Napping test and a bread-ma-
king methodology optimising the bread taste have been developed to ease the cultivar 

-
vides a cross-cutting approach to develop decentralized participatory plant breeding 
initiatives with a strong focus on sensory quality improvement. A technical booklet with 
guidelines (from the experimental design to the sensory evaluation, including baking pro-

-

should mobilize the environmental, genetic and baking process levers to improve the 
sensory qualities of bread. Phenotypic markers of quality, such as the kernel colour, can 

-
mental factors appear to modify essentially textural properties.
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Summary 
-

-

improvement of the human diet.

Background 
-

-
creases faecal bulk, defecation frequency, and binding of carcinogens, while soluble 

-
ten-starch separation, the quality of livestock feed and fermentation to produce alco-

is a key focus of cereal research.

of minor components in cereals and common bean which are claimed to possess an-
tioxidant activity, thus contributing to the prevention of some diseases such as colon 
cancer and diabetes. A group of these compounds, known as phytochemicals (phe-

studies on antioxidants are another important focus of recent research related to the 
enhancement of healthier consumption practices.

#8
New produ

cts with 

improved
 quality 

proper
ties
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Where: Hungary, P
ortugal

When: 2011-2
013

Who: CAR-H
AS, IT

QB

Contact: raksze
gi.mariann

@agrar.mta.hu

New produ
cts with 

improved
 quality 

proper
ties

#8 Activities 
composite-cross populations, produced in Hungary, Austria and the UK, were inves-

most of the studied samples and the wheat average. The increased WE-AX content 

-
tugal were also analysed through spectrophotometric and chromatographic assays. 

-

-

Description of the innovation
-
-

ning the processing quality.

-
sing quality. Consequently, a new wheat population and a wheat variety mixture 

populations were found to be appropriate for organic farming purposes, but had 
weaker processing quality when traditional bread and bakery products were pro-
duced. Taking advantage of the qualitative and quantitative diversity of antioxidant 
compounds present in common bean and maize genotypes, an increase in quality 

of the product should be assessed through sensorial analyses and market studies; 

intestinal microbiota and human intestinal cells. 
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Summary 
by stronger interactions within the local community. The use of local renewable re-

-

accounting for the use of freely available natural resources as well as the use of 
-

mental life cycle assessments in collaboration between scientists and farmers. 

Background 
innovation and local development may be a way to increase stability and resilience 
of farming systems. This may be obtained by increasing diversity at several levels 
and by focusing on locally available, natural resources and having a multifunctional 
production process, which also protects local environments. 
In this context, there is a need for tools to evaluate how farmers are connected to, 
and interact with, the greater global economy and how autonomous they are by 
using local renewable resources. At the management level, tools for evaluating and 

involvement of farmers and experts.

Activities 
The three tools mentioned apply a broad spectrum of methods from environmental 
and socio-economic sustainability assessments and have been developed in a mul-

tools on detailed inventory data collected from eight selected relatively autonomous 

innovation development have been assessed by creating a network diagram together 
-
-

mation on farmers interaction with society. This tool is a promising way of assessing 
social sustainability. 

the basis of that information, it is possible to assess how a farm is supported by local 

#9

Summary

Modellin
g tools 

to 

assess
 and i

mprove 

environ
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bility 

of far
ms 

(Fig. 1)
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Where: Switzerla
nd, De

nmark, F
rance,

 Italy,
 Portu

gal, UK.
 

When: Data fr
om years

 2008-
2012 a

re coll
ected 

in the 
years 

2010-2
014 

Who: DTU, Den
mark; A

groscop
e, Switzerla

nd; AI
AB, It

aly; 

   INRA
, Fran

ce; OR
C, UK;

 ESAC
, Portu

gal

Contact: Hanne o
stergard (h

aqs@kt.dtu
.dk); 

      T
homas Nem

ecek (
Thomas.Nem

ecek@
agroscop

e.admin.ch), 

       
     Ri

ccardo
 Bocci 

(r.bocc
i@aiab.it)

Modellin
g tools 

to 

assess
 and i

mprove 

environ
mental 

and so
cio-eco

nomic 

sustaina
bility 

of far
ms 

#9
global economy. 

decision support tool. With the use of the method, potential improvements have been 
revealed that allow some of the impacts to be almost halved without compromising 
cropping system diversity or distinctive product characteristics. 

Description of the innovation
society, local and global economy is an important factor for the capacity of a farmer to 

-

and innovations made by, for example, other farmers and scientists. Network analysis 
represents an innovative method for farm community analysis, which can be used to 
scale up innovations that could be further analysed in a micro-economic assessment.
The emergy assessment made it possible to assess the interactions between farmers 

-
gin of inputs to the food production system. As an example, the emergy assessment 

-
ronment but also a large amount of non-renewable resources coming from society. 

-

highlights the importance of individual management decisions. The application of inte-

system management can be a key limiting factor for environmental sustainability.

 
 

(Fig. 3)

(Fig. 2)
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Summary 
are convenient and simple; their use is enshrined in an international legal system. 
Such varieties cannot carry all the genes necessary for high yields in increasingly va-
riable environments; their use can be maintained only by applying expensive inputs. 
The alternative is to increase massively within-crop diversity by using populations 

stable across environments and it has now persuaded the EU of the need to develop 
a suitable protocol for marketing populations. 

Background 
Pedigree line breeding became important a century ago to help farmers know what 
they were growing. More recently it has enabled breeders to protect ownership of va-
rieties. During this time, global cereal demand exploded, but the monocultures used 
lack the genetic potential to cope with environmental variation caused by increasing 

genetic diversity by using physical mixtures of varieties, or Composite Cross Popula-
-

marketing population seed is illegal, so it was necessary to disseminate information 
about the performance of populations, and to develop a way for legalising their use.

Activities 
Partners have been involved in generating populations in a number of crops and 
testing their performance against standard pedigree line varieties or hybrids. Popu-
lations generally show acceptable yields and control of diseases, pests and weeds. 
However, in addition to the standard traits that have been measured, one of the most 

and among countries. As expected, populations show predictable stability of per-
formance relative to single varieties. Genetic analysis shows that this is largely due 
to changes in gene frequencies; few genes are lost from the populations. The genes 
that are lost appear to be those that reduce inter-plant competitiveness, such as 

#10
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#10 As predicted, there are indications that populations are also more stable than variety 
mixtures, particularly under more challenging conditions. However, it has not been 
possible to determine the occurrence or extent of local adaptation, probably because 
of large annual variations in climate and weather. Trials also show the potential for 

such as high yield or quality can be mixed into populations. This has the potential for 
gaining from the required character while protecting the variety involved, at least to 
some degree. Performance from such mixtures appears to be predictable, depen-
ding on the proportions of variety and population. A further possibility is to select 
desirable lines from a population and then grow a mixture of the selected lines. This 

population while improving performance.

Description of the innovation track 
Despite the positive results for the many ways in which genetic diversity can be used 
to advantage in cropping systems, those advantages are limited by the total genetic 
diversity available. That genetic diversity should be increased however, through the 

such diversity is resistance to seed-borne diseases, particularly bunt, because of the 
advantages of retaining population seed for use in particular localities under organic 
management. 
Despite the positive results, progress has been hindered by the international legal 

true breeding pure lines. This system prevents full exploitation of diversity at a time 
when it is increasingly needed. Mixtures of pure line varieties are allowed, but only 
if the mixture contains new seed of those varieties; the seed produced from mix-
tures cannot be traded. The legislation currently prevents development of the popu-
lation breeding approach and the potential positive developments outlined above. 

temporary experiment which will allow a population protocol to be trialled, based 
on total transparency of the origin and cultivation history of marketed cereal popu-
lations. There is a need for widespread support for this development to ensure that 
the EU experiment allows population cultivation and observation in a wide range 

greatly increased crop diversity.
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Composite Cross Population: for production of a Composite Cross Population exhibiting a wide range of phenotypic variation, a 

F1/F2 populations:

will segregate, allowing expression of homozygous recessive genes. At this point, there is a high degree of expression of 

Intercropping

complementary for their use of resources. This type of cultivation provides advantages for soil structure, productivity, 

Landrace: local plant variety which has developed over time, by adaptation to the natural environment in which it 
grows. A landrace is usually more genetically and physically diverse than a modern variety.

Resilience is the capacity of an ecosystem to respond to a perturbation by resisting damage and recovering quickly. 
A resilient system will reorganize while undergoing change so as to still retain essentially the same function, struc-
ture, identity and feedbacks. Thus resilience is linked to the adaptive capacity of a system in the face of change.

R package :  

Sustainability: -
lity of future generations satisfying theirs. However, sustainable development requires further that resources 
should be used at a rate that allows their re-formation and wastes should be produced at a rate which allows 
the environment to absorb them. This is an ideal situation which we should aim at even though it is nearly 
impossible to obtain.

True breeding line varieties (also pedigree line varieties): these are varieties that pass down particular pheno-

genetically identical and homozygous for those traits. The terms often refer to crop varieties selected from 
self-fertile species such as wheat, barley, oats, triticale and rice among the cereals. Because of the high 

parent plant are identical to that parent, hence true breeding. The small amount of out-crossing that does 

generation.

Varietal intercrosses: if sample plants of two or more varieties are crossed or hybridised, this can be 
referred to as a varietal intercross. If a number of varieties are hybridised, for example in generating a 
Composite Cross Population, this may be referred to as varietal intercrossing.

Yield (preferably high) stability -

Glossary
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Abstract: Based on “diversity”, SOLIBAM has designed and tested 
-

grated with management practices to improve the performance, quality, sustaina-

-
tics, sociology and economics, SOLIBAM has developed various agro-ecological innovations 

which are at the core of its strategies:

new propositions for policy makers so as to adapt seed regulations to accommodate 

SOLIBAM KEY innovations dealing with the 
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