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Introduction:

Breeding progress in lupin species stagnates worldwide. This is due to a very narrow gene pool of
lupin forms with low alkaloid levels, so called sweet lupins. New or extended traits from bitter
lupins (high alkaloid forms) can improve grain yield level and yield stability. Such traits can be
found in genetic resources. However in most cases nothing is known about the genetics and
inheritance of new/better traits. Basic and applied research, pre-breeding and market oriented
breeding have to cooperate closer to drive innovation that delivers better cultivars that have a
higher economic value for farmers.

Challenges in lupin breeding:

1. The development of over-wintering to improve resource capture and to escape summer
droughts.

2. Broadening the gene pool of sweet lupins by introgression of valuable traits from bitter lupins

3. Understanding the inheritance of new traits and to carry out genetic analyses

"Breakthrough” - Germination of a narrow leafed lupin 4. Access the market by competitive cultivars

The Lupin Innovation Community (LUPIC) is a group of breeders and scientists that share resources and work in the development of significantly improved
cultivars. We want to link science with applied breeding and cultivar development to serve farmers’ needs. We are not a ‘closed-shop’: each of our partners has
own network-activities in lupins and legumes in general. Therefore we are open to new disciplines, new researchers, new breeders that share our enthusiasm in
lupin cultivar development. The figures below illustrate how we work together to boost lupin breeding.
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How the Lupin Innovation Community is supported in Legume Generation Description of partners and activities for narrow leafed lupins as an example

Approaches

Selection for winter survival in four different lupin species: In field trials at different locations throughout Europe we will screen for winter hardiness in
Lupinus albus, L. luteus, L. angustifolius and L. mutabilis.

Searching for valuable characters in gene bank accessions: We already found traits such as lime tolerance and a positive yield-response to a preflower
cut and we will search for further agronomically important traits in genetic resources.

Analysing new traits and developing markers: The inheritance of new-found or the extended expression of traits has to be understood and genetic
analyses are needed. Markers as breeding tools will be developed.

Introgression of traits from bitter into sweet lupins: Important traits have to be transferred into the advanced material of sweet lupin cultivars and have
to be combined with domesticated genetic backgrounds.

Transformation of the alkaloid metabolism: By searching for mutants or by editing genes of the alkaloid metabolism, sweet forms can be directly
developed from bitter lupins. An ideal goal would be a bitter high performing lupin plant with sweet kernels.

Genotype x environment interactions: In diverse field tests and under artificial conditions the developed breeding lines and populations will be
phenotyped. The yield potential and yield stability of new cultivar candidates will be evaluated.

Adaptation of breeding goals: Changing environments can ask for changing breeding goals (e.g. earliness).

Sustaining the collaboration and making an impact: Breeding is a long-term activity. On the one side we need to strengthen the collaboration within our
community through deepening the alliances. On the other side we have to communicate our results to the scientific community as well as to farmers, seed
merchants and seed multiplication companies.
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