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Over 60% of global food
supplies rely on four crops
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Europe

Even if markets alone were able to adjust for the demands,
global agriculture is not open to ‘free trade’
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Agricultural and policy support (esp. biofuels) in Europeoeirages cereal and oilseed production
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«125.8 million disability
adjusted life years by
2050, disproportionately
affecting SoutkEast Asia
and subSaharan Africa
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 Climate mitigation would
avert more (48.2%) of this
burden than public health
interventions (26.6%)

4

WeyantC,BrandeauViL, Burke M, Lobell DBendavidg,BasuS (2018) Anticipated burden and mitigation of caroiimxideinduced nutritional deficiencies
and related diseases: A simulatimodeling studyPLoIMed 15(7)



1. Crop (very) Wild Relatives 2. Translation from model plants
stress sensing in crops

Has African rice potential for improving Asian rice?
0. glabervima: dry but happy 0. sariva: drought i the Mekong Delia 0. sariva: standard conditions T h e N- D e g rad O np at hway an d Stress S e n Si n g i n C ro pS
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O. sativa x O.glaberrima
CSSLs

Q. glaberrima

Orjuela eral., 2014

Phenotypic analysis of 1ZD.glaberrimalines Initial work has focused in Barley, testing the network itiesd

: : In Arabidopsisiir GuilleminaMendiondo and colleagues)
-focused on photosynthesis traits . ) )
As a collaborative project, we are now addressing the same

-compared to IR6D. sativ : : : ) :
compared to IR6O. sativa questions in leafy Brassica species and are testing effects

-GWAS analysis underway . : J .
Sophie Cowling, BBSRC DTP student (GuilleMendiondo, Sean Mayes, Alberto Tanzi; GCRF funding)

(Erik Murchie, Sean Mayes and Ranjan Swarup)



3. Diversifying agriculture with resilient crops

More Recently:

Moth BeanRahule

Bambaa grund* :
Nigeria, Ghana, South Afric;, Bhosale l(JOI\D, Ind|a,
Indonesia, Malaysia KasetsartJni
(Thailand),
~/ N : Jawaharlal Nehru
e - Proso millet: uni (India)
~ Amaranth; UK, Sri Lank,
UK, Malaysia, Tanzania \ f%“;@ C FF / vl
' " ~ Quinoa
ﬂ Nottingham , " GuilleMendiondq
B Foxtail mi et; i
e it ~~ s (Uql\b, Buenos Aires
=8 it aftolbes Uni (Argentina),
Understanding the mechanisms of Brassica rapa Brigham Young Uni
stress resistance in underutilised crops Guillermina Mendiondo (US).
/ to build future crop resilience N-d egrad!:m pa.thway
Winged bean; Addressing both transient and GCRF project Zimbabwe, SA,
UK, Thailand, Malaysia, prolonged stresses Australia

Philippines

Minor crops with special traits



Bambara groundnut Winged bean
Accessing germplasm
Without viable seed
Genome complete any research is

(literally) academic

Variation for traits
within minor crops
is often overlooked

PS FOR THE FUTURE

300 Collect/purified
Genomes germplasm to
Resequenced generate Association
(x10)

Panels genotypes by
GBSDArTSeq
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Genome also

Foxtall mllet 7 / @ C F F Amaranth sp (inc120A tricolo) N assembly
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sequence
Underway;
with John
Moore’s
University, UK



Research Value Chain approach

Germplasm development/
screening; trait of preferences
Multi-locational testing
e trait evaluation

. Value added product « molecular characterisation

development
e Crop modelling/
prediction

Gap identification
 Farmer/consumer/
processor input
* Socieeco baseline studies
e Impact studies
Pre-breeding line
development
* selection
e controlled crosses

© Copyright Crops For the Future (CFE)17



Winged/goa beanPsophocarpusetragonolobusg
(2n=2%=1§

Strengths:
« annual or perennial vine

e grows in hot humid tropics

* nitrogen fixing

« “supermarket on a stalk- pulse, vegetable (leaves, pods), root/tuber
» leaf & pod: rich source of vitamins, minerals, fiber

seed"soybean of the tropi¢§ & tuber: high in protein, carbohydrate

Drawbacks
R indeterminate growth habit
8 anti-nutritional factor
% photoperiod sensitive
sz Vvariability within landraces
limited value added products
& P&D management

Opportunities

« food and nutritional security (alternative plabtised protein
source)

* income generation

» product development

« human dietary diversification

« animal feed




Tanzi etal. (2019)
Development and interaction between plant architecture and yield-related traits in winged bean (Psophocarpus tetragonolobus (L.) DC.). Euphytica



Manuscript close
to submission

Winged bean genetic linkage group

Seqguencing approach:

Nuclei DNA prep

BionanoDNA Fibre mapping
Nanopore long read

lllumina correction for nanopore
Combined with mapping positions

Genotypeby-sequencing
markers have a 64bp sequence tag
this can be placed on the physical
genome assembly scaffolds and used
to orientate the scaffolds and assign
them to specific linkage groups,
representing chromosomes
Pseudochromosome, using getic maps,

Scaffolds assigned to LGs
CrossxB (FP15 x Ma3; Tanzi et al., 201 32

Cross XT (Tptl0 x Ma3) 38
Unassigned scaffolds to LGs 10
Length of assigneskequences to LGs 530,283,461 bp
Length of unassigned sequences to LGs 5,848,080 bp
N50 pseudochromosome length 23,875,316 bp



Comparative analysis between winged bean and common bean, based on genéi3X&2 and Pv1&2

Manuscript close

. No close relative with a good genome
to submission



Diversity Analysis Results (Summary)

Accessions representing germplasm from public (USDA, IITA, MARDI, AVRDC) and private collections were genotyped using DArTseq
(136 accessions)

Manuscript close
to submission



Manuscript close
to submission Branches per plant in F2



Breeding Ideotypes for morphology and yield Breeding selection for protein content

Transgressive segregation for protein content

Initial QTL detected for protein content (MQM):
- Gp2, 65cM, LOD5.4

- Gp3, 103cM, LOD3.6

- Gp7, 5¢cM, LOD 3.4

Initial QTL for Architecture (IM): Initial QTL detected for Phytochemicals (IM):
Manuscriot close Gp3, 146¢M, LOD 4.4 (branch number) - Gp3, 37.4cM, LOD 5.3 (Pod pattern)
P - Gp4, 69cM, LOD 4.4 (stem length) - Gp4, 12.4cm, LOD 9.6 (Chlorophyll content)

to submission - Gpb5, OcM, LOD 39 (Seed coat colour)



Options for further use of underutilised crops:

1. Plant Breeders Without Borders
www.bpwob.org

Responding to Community demand for breeding

of minor crops

- 4 day workshop linking community and local
research body/NGO

- Smaliscale funding to support 5 years of variety
development

- Encourage community ownership and also return
of developed germplasm tgenebankgor other
to access

- “Bred by Farmers, for Farmers”
Mr AnthonyLeddin Crops for the Future, Bayer AG



2. Reformulation— Improving nutritional content

NamZ - ‘What if’ Foods
with research support from
Adding Bambara groundnut amoringa oleiferaflour to Noodles Crops For the Future

www.whatif-foods.com




3. Learning and developing new value chains for underg@tl crops in Europe
- RADIANT

EU H2020 project lead from Catholic University of Porto



CropBASE-ElbelectCROP

www.cropstoredb.org; www.cropsforthefutureuk.grg
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