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This deliverable is the culmination of activity in Task 3.2: Provide comprehensive 
genotypic data for all the study crops. This task had the objective of collating genotypic 
data for all crops. The aim was to assemble, and where necessary supplement, all the 
available genotypic data for the germplasm to be used in the project. 

Deliverable Number Work Package / Task 

D 3.1  WP3 T1 

Lead Beneficiary Deliverable Author (S) 

HUTTON Kelly Houston (HUTTON) 

Planned Delivery Date Actual Delivery Date 

31.08.2025 29.08.2025 

  

Type of 
deliverable 

R Document, report (excluding periodic and final reports) x 

DEM Demonstrator, pilot, prototype, plan designs  

DEC 
Websites, patents filing, press & media actions, videos, 
etc. 

 

DATA Data sets, microdata, etc. x 

OTHER Software, technical diagram, algorithms, models, etc.  

 

Dissemination 
level 

PU 
Public, fully open, e.g. web (Deliverables flagged as 
public will be automatically published in CORDIS 
project’s page)) 

 

SEN 
Sensitive, limited under the conditions of the Grant 
Agreement 

x 
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1. Details of the populations and genotyping used 
for each of the different species. 

1.1. Barley North 

A nested associated mapping (NAM) population was developed by JHI and KWS, 
backcrossing eight landraces to KWS Irina (a spring two-rowed barley). The landraces 
used as donors are Afghan, China Huang Yen, Cornish, Donegal, Eire 6-row, Floye, 
Golden Archer, Hen Gymro, Millenium, Morayshire Gold, Webbs Naked, Zephyr. This 
population was genotyped using the barley 50k SNP chip (Mayer et al., 2017). The full 
population of 396 of BC1F4 lines were analysed with the corehunter R package to 
reduce the size of the population to 144 (approximately 40% of the original 
population), while maintaining genetic diversity. To validate whether we had 
maintained genetic diversity in the core population of 144 lines, GWAS analysis was 
carried out using traits including heading date and observed that the same 
associations for these traits regardless of if the analysis was carried out with the full or 
core population.  
 

1.2. Barley South 

The CBBT collection used for the GWAS analysis to study root traits in droughted 
conditions comprised of 260 varieties and advanced lines assembled by ICARDA 
Association panel. These lines were selected as they are more suited to the conditions 
in Spain and Morocco, where these field trials took place and potentially represent 
genetic diversity not captured in the NAM population used in the barley north field 
trials. This collection has been genotyped with the barley 50k SNP chip (Mayer et al., 
2017). 
 

1.3. Durum wheat  

The CEREALMED population of 300 accessions including cultivars and landraces was 
used for this species. This population has been genotyped with the 90K genotyping 
array to provide 16,634 SNPs. This population is combination of lines identified by 
ARVALIS and ICARDA and is part of the CEREALMED project.  
 

1.4. Faba bean 

Data for the NORFAB panel of faba bean accessions using single primer enrichment 
technology (SPET) was generated. This included 196 faba bean accessions for 323007 
biallelic SNP markers. The data set was obtained after filtering out markers from the 
raw VCF file containing 1.86 M variants according to the following criteria: positions 
with overall quality (QUAL) score and mean mapping quality (MQ) lower than 20 were 
discarded, genotypes supported by 3 or fewer reads were set to missing following a 
filter for missingness tolerating up to 50% of missing values. Finally, multiallelic and 
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monomorphic sites as well as indels and variants in close proximity to indels (within 
10 bp) were discarded following a filter based on minor allele frequency of 0.01. VCF 
handling and all filtering steps were performed using BCFtools 1.15. 
 

1.5. Potato 

The germplasm to be used for the potato aspect of this project is the diploid 06h1 
Solanum phureja population, which consists of 100 lines. These lines have been 
genotyped using genotyping by sequencing and has been published in Gartner et al., 
2024 https://doi.org/10.1007/s00122-024-04605-0.  
 

1.6. Sweet Potato 

A collection of 200 diverse sweet potato lines has been genotyped with DarTSeq to 
provide genetic data. The data is undergoing validation and approval before it will be 
made available open access.  

 

1.7. Lentils 

A total of 220 lentil accessions were selected among the Training-core collection 
developed within the INCREASE H2020 project (Bellucci et al., 2021; Guerra‐Garcia et 
al., 2022). The lentil diversity panel for the Root2Res project was selected based on the 
following criteria: sampling a diverse and representative subset of the T-core based 
on genetic diversity (https://www.corehunter.org/) and geographic distribution; seed 
availability for GrowScreen-PaGe experiment (Gioia et al., 2016); and availability of 
other phenotyping data coming from other project/experiments.  

Lentil (2n=2x=14; 3.7 Gbp) accessions were sequenced using the CRISPR-Cas9-based 
depletion protocol (Jumpcode Genomics) developed by Rossato et al. (2023) within 
the INCREASE H2020 project and made available to the Root2Res project. By using a 
custom set of guide-RNAs, this method enabled targeting of 2.9 Gbp of repeats and 
concentrating the sequencing on coding and regulatory regions of the genome, 
significantly minimizing sample preparation procedure, sequencing costs, and 
genomic redundant information.  

The sequencing data were pre-processed for quality check and aligned to the L. 
culinaris CDC Redberry v2.0 reference genome (Ramsay et al., 2021). Variants calling 
was performed using GATK HaplotypeCaller v4.1.7.0.  

As a preliminary step, single nucleotide polymorphisms (SNPs) found within identified 
repeated regions were excluded from the dataset, subsequently we retained only 
polymorphic and biallelic sites with a mean depth value within 3 and 15, missingness 
less than 0.7 and minor allele frequency higher than 0.01. The study of individual 
missingness led to the removal of 9 accessions with more than 50% missing data 
resulting in 211 accessions. The filtering pipeline produced a final dataset of 765,453 
single nucleotide polymorphisms.  

https://doi.org/10.1007/s00122-024-04605-0
https://www.corehunter.org/
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1.8. Peas 

The pea population to be used is USDA core collection (254 lines), which has been 
genotyped using GBS and the data has been published online 
(https://doi.org/10.3929/ethz-b-000681298).  The population was genotyped-by-
sequencing (GBS) following the protocol proposed by Poland et al. (2012; 
https://doi.org/10.1371/journal.pone.0032253) using a combination of PstI and MspI as 
restriction enzymes. 
  

Table 1. Details of the data, and where to find them open source and links where possible. 

Dataset 
Genotyping 

method 
Germplasm Reference if available 

Barley 
North 

50K SNP 
array 

KWS Irana 
landrace NAM 
population n = 396 

 

Barley 
South 

50K SNP 
array 

260 varieties and 
advanced lines 
assembled by 
ICARDA 
Association panel 

 

Durum 
wheat 

90K SNP 
array 

A combination of 
lines identified by 
ARVALIS and 
ICARDA and part 
of CerealMed 
project and mainly 
elite and advanced 
lines 

 

Faba 
bean 

SPET 
sequencing 

196 faba bean 
accessions for 
323007 biallelic 
SNP markers 

 

Potato GBS 

100 lines of the 
diploid 06h1 
Solanum phureja 
population  

Gartner et al., 2024 
https://doi.org/10.1007/s00122-
024-04605-0  

Sweet 
potato 

DArTseq array   

Lentils 

WGS using a 
CRISPR-Cas9-
based 
depletion 
protocol 

A total of 220 lines, 
107 landraces, 24 
breeding lines, 25 
cultivars, rest 
unassigned  

 

https://doi.org/10.3929/ethz-b-000681298
https://doi.org/10.1371/journal.pone.0032253
https://doi.org/10.1007/s00122-024-04605-0
https://doi.org/10.1007/s00122-024-04605-0
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Dataset Genotyping 
method 

Germplasm Reference if available 

Peas GBS 
USDA core 
collection (320 
lines) 

https://doi.org/10.3929/ethz-b-
000681298  

 

2. Plans for how the data will be used within the 
project 

The data generated and collated within WP3 of Roots2Res will primarily be used for 
Genome Wide Association Studies or Quantitative Trait Loci mapping experiments 
conducted in the project. The aim of these experiments is to identify loci, or ideally 
genes, linked to variation in root traits that underpin the crops ability to be resilient 
under abiotic stress conditions (including drought). The genotypic data will also be 
used to explore population structure within the populations of the different crops 
used in this WP to help to interpret the results from the mapping analysis. 
 

3. Legacy of the data for Root2Res and wider 
community 

The genotypic data generated by this WP will be used for other analysis in the project. 
For example, we could use this data to determine how genetically distinct smaller 
numbers of individual lines are from each other to complement experiments carried 
out other WPs, that are focused on specific root related traits. We could also use this 
data to guide our selection of genetically diverse or similar individuals for additional 
experiments in other WP. The legacy of these data is to help breeders to consider roots 
in their breeding programs and be part of a genetic toolbox for the future for these 
crops. Another legacy of this data for the wider community is that these genotyped 
populations can be used to map other traits to address other questions in future 
project. As genotyping can be expensive, these populations are an excellent resource 
for the crop research community.  
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