
INTERNATIONAL 
LATHYRUS DAY

03.06.2024
Ghent, Belgium

Book of abstracts



EXTENDED
SUMMARY 

A new chapter for grasspea improvement

Peter Emmrich 
John Innes Centre, UK

We stand at the opening of a new chapter for Lathyrus research and improvement. In their
8000 years of cultivation, grasspea and its allied crop species have seen widespread use as
human food, livestock fodder and green manure, eventually reaching all continents. However,
throughout this history, grasspea has been held back by its association with neurolathyrism,
limiting interest in its use and improvement. This picture is now changing.
This change is driven by two factors: Firstly, climate change is causing increased frequency
and severity of weather extremes such as droughts and floods. But because grasspea is better
able to withstand this diverse range of stresses than other legume crops, interest from farmers
is increasing. Secondly, bioscience tools have advanced rapidly in the past 20 years, especially
in the field of genomics. This has made it possible to sequence and assemble the grasspea
genome (twice the size of the human genome), and use this to interrogate the global genetic
diversity of grasspea to identify promising avenues for breeding. 
In this talk, I will outline some of the new tools that have become available for grasspea
research, as well as what I consider to be the most important research gaps going forward,
and articulate a vision for a future grasspea crop improvement pipeline.

New resources allowing more ambitious grasspea improvement
Last year, we published a draft assembly of the 6.5 Gbp genome of the European grasspea line
LS007 (Edwards et al., 2023). In the same year, another draft assembly for the variety Pusa-24
was published by a research group in India (Rajarammohan et al., 2023). Both of these were
still highly fragmented due to the high proportion of long repeats in the grasspea genome. An
improved, chromosome-scale assembly of LS007, developed by long-read sequencing and
HiC scaffolding, is currently under review and will be released soon, and we intend this to
become the reference genome for the grasspea community. 
In collaboration with ICARDA, the James Hutton Institute and the Crop Trust, we have re-
sequenced a global collection of 344 Lathyrus accessions. These sequences have been
aligned to our reference genome, and variant-called. Matching this genotypic dataset, ICARDA
have field-phenotyped this same diversity panel for several morphological and agronomic
traits, while we are conducting nutritional analyses. Our group of collaborators is now analysing
these large datasets to identify loci associated with traits of interest for breeders.
 Genome and transcriptome sequencing have allowed us and other groups to identify and
clone genes encoding enzymes involved in all but one of the biosynthesis steps of β-L-ODAP in
grasspea. Further biochemical analysis in our lab has shown that two of these enzymes
physically interact in a metabolon to produce β-L-ODAP. This biochemical understanding will
help us develop and characterise new low-β-L-ODAP varieties.
By means of EMS-mutagenesis, we have generated 14 mutant lines with drastically reduced 
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seed β-L-ODAP-content, adding to the gene pool of existing low-β-L-ODAP varieties. 
Clear genetic or morphological markers associated with low-β-L-ODAP traits are still needed to
give confidence to breeders, farmers and policymakers to finally remove both the real toxicity
risk and the perception of risk associated with grasspea consumption, which remain in spite of
the release of several low-β-L-ODAP varieties over the past 30 years.
 Speed breeding under tightly controlled environmental conditions and extended daylength
allows for faster generation cycling of grasspea, with up to 5 generations in one year (Ghosh et
al., 2018), accelerating breeding processes. 
 Genetic modification is an important tool for research and crop improvement, where national
regulations allow this technology. Transformation with foreign genetic material is typically also
a necessary intermediate step for more modern gene editing technologies. However, most
legume species are difficult to transform. Our collaborators at Queensland University of
Technology and the University of Queensland have overcome this limitation, developing
protocols for grasspea transformation and gene editing. These tools and resources, and the
many others we will see presented at this conference can enable faster and more ambitious
improvement of grasspea to improve food security and climate resilience. 

Overcoming research gaps
Significant research gaps remain for these resources to be used to fullest effect, and I am
especially looking forward to hearing about progress in these directions. Given the progress in
analysing the genetic and phenotypic diversity grasspea collections, the next challenge will be
to use these resources to develop markers that are useful and convenient for grasspea
breeders. Genome-wide association studies are a crucial approach for this, followed by
crossing to confirm candidate markers segregate with traits of interest. Importantly,
researchers developing markers must understand the technical capacities of breeders, and if
necessary collaborate to develop them, so these markers can be fully utilised. For the greatest
beneficial impact we must also ensure that breeding efforts are responsive to the farmers
depending on grasspea, as their preferences, needs and perspectives may not align with the
needs perceived by academic researchers, or even national breeders. Related to this is a need
to better understand the seed systems by which farmers obtain grasspea seed, and how they
differ from country to country and region to region. Where effective agricultural extension
channels or established private seed sectors do not exist, seed system interventions need to be
devised and tested to integrate improved grasspea varieties into seed systems in equitable
and sustainable ways.
Looking beyond current needs, the long timescales of crop improvement require us to
anticipate changes in climatic conditions in order to plan breeding efforts to hit a moving
target of farmer needs. This requires more work on crop and agricultural system modelling,
using systems developed for the major crops, but which are now being adapted to
underutilised species, e.g. through the Vision for Adapted Crops and Soils initiative. These
models can also inform policy regarding which regions could benefit from cultivating grasspea 
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even if they do not at present.
Finally, a better mechanistic understanding of grasspea’s physiological and developmental
daptations to drought, flooding and salinity stress is necessary to inform the breeding of other
legume crops for stress tolerance in increasingly unpredictable climates.

 A pipeline for grasspea improvement
My hope is for this conference to be the beginning of many new collaborations and a strong
network of researchers and breeders interested in grasspea improvement, making use of
existing platforms such as grasspea.net, and new channels such as future Lathyrus Days.
Together, we must intensify communication and sharing of results to accelerate research and
avoid duplicating efforts. We have to link up foundational science, breeding, and seed system
development to deliver diverse, resilient, high-yielding and safe grasspea varieties that meet
farmers' needs now and in the future. 
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Exploiting grasspea natural variation to understand stress
resilience genetics

Carlota Vaz Patto  
Instituto de Tecnologia Química e Biológica António Xavier (ITQB NOVA), NOVA University of Lisbon

Climate change is impacting agriculture differently across regions and crops. Major stresses
include variable rainfall, reduced water availability, rising temperatures, frequent extreme
weather events, and increased pest and disease outbreaks. These factors are expected to
reduce crop yields, demanding alternative varieties or new crops to maintain a stable food
supply. Traditional growing regions face significant challenges, prompting renewed focus on
developing crop varieties resilient to prevalent biotic and abiotic stresses (Gonçalves et al,
2022).
Grasspea (Lathyrus sativus L.) is a model crop for sustainable agriculture (Vaz Patto et al,
2006). It tolerates extreme temperatures, drought and floods, and is resistant to several pests
and diseases, making it suitable for various production systems and environments. The species
shows high morphological and agronomic diversity, with two main ecotypes: Mediterranean
(larger, light-colored seeds) and Asian (smaller, dark-colored seeds). However, even in this
hardish crop, the increased climate instability imposes a reorientation of grasspea breeding to
address new production challenges.
Identifying resilient traits sources in grasspea is crucial for current breeding efforts.
Understanding the genetic control of these traits will enable pinpointing genomic targets for
developing molecular tools to assist precision breeding for multi-stress resistance. Precision
breeding uses molecular markers linked to resistance genes, making selection more efficient,
faster, and cost-effective when compared to conventional methods. Understanding the
genetic basis of resistance is thus essential for this approach. Genome-wide association
studies (GWAS) are powerful approaches for exploiting natural variation in plant germplasm 
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collections to identify allelic variants controlling complex traits.
In this keynote lecture, we will explore my research group's efforts to elucidate the genetic
architecture of stress resistance traits in grasspea using worldwide natural variation. 
We will discuss the challenges of performing GWAS in this understudied crop. Success stories
on the identification of the genetic basis of resistance to fusarium wilt (Sampaio et al, 2021a,b),
powdery mildew (Martins et al, 2023), and rust fungi (Martins et al, 2022) will be highlighted, as
well as future research directions (Gonçalves et al, 2024; Sanches et al, 2024). Particular
emphasis will be given to the significance of previous phylogenetic and syntenic investigations,
comparative mapping (Santos et al, 2021), and transcriptomic analysis (Almeida et al, 2014), in
facilitating genetic research in grasspea.
These genetic studies demonstrate the usefulness of exploiting natural variation in grasspea
germplasm to identify genomic regions controlling stress resistance. Both known and novel
resistance genes, along with several new resistant loci, were discovered. The favourable SNP
alleles already identified may serve as important genomic tools for precision resistance
breeding in grasspea.
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Lathyrus spp. germplasm characterization and breeding

Diego Rubiales 
Institute for Sustainable Agriculture, CSIC, Córdoba, Spain

Lathyrus sativus (grasspea) and L. cicera (chickling) are ancient legume crops that are largely
neglected today in spite of their rusticity and value for food and feed for more sustainable
farming systems. Adding to these, other Lathyrus species such as L. ochrus and L. clymenum
are considered to have potential in value chain in some areas. 
The Iberian Peninsula is rich in Lathyrus species, whose specimens are well studied and
preserved in herbaria, but insufficiently collected and conserved in germplasm banks, and thus
is little accessible for breeding purposes. In an attempt to address this deficiency, we
performed a small germplasm collection survey. Collected accessions, added to existing gene
bank accessions were characterized in different environments and for resistance against a
number of diseases under controlled conditions. 
In addtition to this phenotyping effort, we have generated RIL mapping populations in both L.
sativus and L. cicera species. Linkage maps for these two species are being developed in
cooperation with ITQB. Also, interspecific crosses were made between L. sativus and L. cicera
generating valuable pre-breeding material that has been selected over 15 years for fertility,
adaptation to Mediterranean environment and resistance to diseases.
This work is contributing to the development of L. sativus and L. cicera advanced breeding
materials with improved adaptation, yield, resistance and nutritional quality, meeting farmer’s
and consumers’ expectations. Some cultivars have already been submitted for registration to
the European catalogue, and a range of segregating populations provided so far to other
breeding programs in UK, Switzerland, Portugal and ICARDA.
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Grasspea- a leading legumein Bangladesh
First author: AKM Alam 
First author institute: Bangladesh Agricultural Research Institute, BD
Co-authors: AKM Alam, Suzon Mahmud, DebasishSarker, Shiv Agrawal

 
Effects of heat,drought, and salinitystresses on grasspeaand its wild relatives

First author: Khawla Aloui 
First author institute: International Center for Agricultural Researchin the Dry Areas
(ICARDA),Rabat, MA; Laboratory of Ecology and Environment, Ben M'Sick Faculty of Sciences,
University Hassan II, Casablanca, MA
Co-authors: Hasnae Choukri3, Outmane Bouhlal, Noureddine El Haddad, Priyanka Gupta,
Keltoum EL Bouhmadi, Peter M.F Emmrich, Anne Edwards, Akanksha Singh, Jasmine Staples,
Khadija El Bargui1, Fouad Maalouf, Shiv Kumar
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Assessment of the MedicinalValue of Grasspea:Connecting Traditional

Practicesand Scientific Discoveries

First author: Mahilet Asres 
First author institute: Dilla University , ET

 
Delimitation of suitable genotypesof grasspea in Indian climateusing trait

combination GGE biplot approach

First author: Surendra Kumar Barpete

First author institute: ICARDA-Food LegumeResearch Platform, Amlaha,Sehore, India, IN

 
Screening of geneticresources of grasspeain Germany

First author: Christine Boldischar  
First author institute: University of Hohenheim, DE
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Exploring Resistance in Grasspea (Lathyrus sativus L.) and Its Wild Relatives

Against Broomrape (Orobanche crenata Forsk.)Parasitism in the
Mediterranean

First author: Outmane Bouhlal
First author institute: International Centerfor Agricultural Researchin the Dry Areas (ICARDA),
MA

 
A climate resilient crop grasspea: Research achievements and prospects in

Nepal

First author: Rajendra Darai 
First author institute: Nepal Agricultural Research Council/NMRP, NP
Co-authors: Rajendra Darai, Shiv Kumar Agrawal, Padam Prasad Poudel, Kumar Subedi

 
 Characterization of Lathyrus landraces from West Bengal through morpho-

biochemical traits and molecularmarkers
First author: Arpita Das  
First author institute: Bidhan Chandra KrishiViswavidyalaya, IN
Co-authors: Nikita Das, Ritesh Chanda, Soumyayan Roy, Sudip Bhattacharya, Jhuma Datta,
Kuldeep Tripathi, Surendra Barpete, Shiv Kumar

 
  ODAP – Does it cause blindness?

First author: Dirk Enneking 

 
Double Cropping Grasspea with Cereals: A Promising Strategy for Enhancing

Food Security and Sustainability in Ethiopia

First author:  Almaz Meseret Gezahegn 
First author institute: Ethiopian Institute of Agricultural Research, ET
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Adversity: Grasspea's Genetic Blueprintfor Thriving in Harsh Conditions

First author: Priyanka Gupta
First author institute: UniversityLaval, Quebec, CA
Co-authors: Priyanka Gupta, KhawlaAloui, Outmane Bouhlal, Rhofrane Benhsain, Zewdie
Bishaw, Shiv Kumar

 
Protease inhibitors – anti-nutritional components of grasspea, or is there

more to it?
First author: Aleksandra Ilić
First author institute: Institute of Field and Vegetable Crops,Novi Sad, RS
Co-authors: Sonja Gvozdenac, Nevena Nagl1

 
The regulation of LsSAT2 activityaffects β-ODAP biosynthesis in Lathyrus

sativus L.
First author: Chengjin Jiao  
First author institute: College of Bioengineering and Biotechnology, Tianshui Normal
University, CN
Co-authors: Quanle Xu

 
Optimization of NIRS calibration for rapid quantification of protein contentin

diverse grasspea (Lathyrus sativus L.) germplasm
First author: Ramya KR
First author institute: Indian Agricultural Research Institute, New Delhi, IN
Co-authors: Kuldeep Tripathi, Padmavati G Gore, Rakesh Bhardwaj, Rinky Resma Panda, Ravi
K Pamarthi, Kailash Chandra Bhatt

 
Identification of novel genes associated with biomass, yield, crop phenology

and quality traits in Grasspea (Lathyrus sativa L)
First author:  Shiv Kumar
First author institute: ICARDA, LB
Co-authors: Shiv Kumar, Surrendra Barpete, Othmane Bouhlal, Rind Balech, Ashutosh Yadav,
Kaur Sukhjiwan, Abdul Jighly, Reem joukhader, Priyanka Gupta, Akansha Singh
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Approaches for grasspea (Lathyrus sativus) breeding for diversification of
arable farming in Switzerland

First author: Sebastian Kussmann
First author institute: gzpk, CH; ETHZ, CH
Co-authors: Johanna Jacobi, Tamara Lebrecht

 
Re-introduction of Lathyrus sativus to Swiss Agriculture

First author: Tamara Lebrecht 
First author institute: ETH Zürich,CH; Critical Scientists Switzerland, CH
Co-authors: Sebastian Kussmann, Moritz Reckling, Johanna Jacobi

 
Identification of novel genes associated with biomass, yield, crop phenology

and quality traits in Grasspea (Lathyrus sativa L)
First author: Fouad Maalouf
First author institute: International Center for Agricultural Research in Dry Areas (ICARDA), LB

Role Of Soil MicrobialCommunities On Greenhouse Gas Emissions And
Breakdown Of Pesticides And Fertilizers In Farming Systems

First author: Jamlick Mwangi
First author institute: Meru University of Science and Technology , KE

 
Lathyrus sp an alternative for food production for the community faced to

climate change and soil salinity in Fimla valley (Senegal)
First author:  Mare Ndiaye
First author institute: National Institute of Soil Science(Pedology), SN
Co-authors: Maccoumba loum

 
Lactobacillus fermentum improves the efficiency of cow manure composting

and the quality : D-FRIN GRO experience
First author: Olufisayo Onawumi 
First author institute: Forestry Research Institute of Nigeria, NG
Co-authors: Zacharia Yaduma, NkechiKechiomeje
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Grasspea (Lathyrus sativus L.), an “insurance crop” for Climate Resilience
First author: Gitanjali Sahay
First author institute: ICAR-Indian Institute of Pulses Research, Kanpur, IN
Co-authors: Surendra Ghritlahare, Nidhi Kumari, KalpanaTiwari, Dibendu Dutta, Girish Prasad
Dixit, Shiv Kumar Agarwal

 
Understanding water stress tolerance in Lathyrus through physiologic,

biochemical and genetic approaches
First author: Matilde Sanches 
First author institute: Departmentof Plant Biotechnology and Bioinformatics, Ghent
University, BE; VIB Center of Plant Systems Biology, Ghent, BE; Instituto de Tecnologia Química
e Biológica António Xavier, ITQB NOVA, Universidade Nova de Lisboa, Oeiras, PT
Co-authors: Frank Van Breusegem, Carlota Vaz Patto

 
Whole genome shotgun sequencing in a grasspea diversity collection

First author: Miriam Schreiber
First author institute: The James HuttonInstitute, GB
Co-authors: Peter Emmerich, Micha Bayer, Anne Edwards, Cathie Martin, Benjamin Kilian, Shiv
Kumar, Sebastian Raubach, Paul Shaw

 
A BOLD Move – Resources to Support the Biodiversity for Opportunities,

Livelihoods and Development Project Grasspea Component using Germinate,
GridScore and Grasspea.net

First author:  Paul Shaw 
First author institute: The James Hutton Institute, GB
Co-authors: Sebastian Raubach, Miriam Schreiber, Malcolm Macaulay, Micha Bayer,
Benjamin Kilian, Akanksha Singh, Shiv Kumar

 
Towards development of β-ODAP-free grasspea (Lathyrus sativus L.): Current

status and future prospects
First author: Neetu Singh Kushwah
First author institute: ICAR-Indian Institute of Pulses Research, Kanpur, IN
Co-authors: Archana Singh, MeenalRathore, Girish Prasad Dixit
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 Unlocking the Potential of Grasspea: Improving Nutritional Traits Through
Investigation of Natural Diversity

First author: Neetu Singh Kushwah 
First author institute: ICAR-Indian Institute of Pulses Research, Kanpur, IN
Co-authors: Archana Singh, Meenal Rathore, GirishPrasad Dixit

 
Unlocking the Potential of Grasspea: Improving Nutritional Traits Through

Investigation of Natural Diversity
First author: Jasmine Staples  
First author institute: John Innes Centre, GB
Co-authors: Arjan Narbad, Cathie Martin, Peter Emmrich

 
Evaluation of Grasspea (Lathyrus sativus L.) and its Crop Wild

RelativesConserved in National Genebankfor Enhancing Use in Crop
Improvement

First author: Kuldeep Tripathi
First author institute: ICAR-National Bureauof Plant GeneticResources, IN
Co-authors: RK Pamarthi, Padmavati G Gore, Rinky Resma PANDA, Ramya KR, RK Gautam,
Shiv Kumar, Gyanendra Pratap Singh
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