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NOVEL AND UNDERUTILISED CROPS FOR FUTURE FOOD SECURITY

= Plan of this talk

® What is the challenge!?
® Climate

m Nutrition

® The prospect of utilising novel and underutilised crops?

® What are they?
" Are they good in the UK?



CHALLENGE I. CLIMATE

m 90% of calories come from |5 crops

m 42% from just wheat, rice and maize

m 75% of UK arable land = wheat, barley, oilseed rape

868 kcal

429 of our daily energy supply
comes from cereal crops
(rice, wheat and maize).
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19%

= Are these crops at risk from climate!?
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CHALLENGE I. CLIMATE

m 90% of calories come from |5 crops

m 42% from just wheat, rice and maize

m 75% of UK arable land = wheat, barley, oilseed rape
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“Difficult weather
conditions in the autumn
and restricted
opportunities for spring
drilling have led to a
decrease in wheat area.”
WWW.goVv.uk

“rainfall over the UK from
September 2023 to May
2024 was the greatest on
record since 1836”
www.ahdb.org.uk
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CHALLENGE I. CLIMATE

m 90% of calories come from |5 crops
m 42% from just wheat, rice and maize

® Are these crops at risk from climate

change? YES
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CHALLENGE I. CLIMATE

m 90% of calories come from |5 crops
m 42% from just wheat, rice and maize

® Are these crops at risk from climate
change? YES

d0i:10.1038/naturel3179

Increasing CO, threatens human nutrition

Samuel S. Myers"?, Antonella Zanobetti', Itai Kloog®, Peter Huybers®, Andrew D. B. Leakey®, Arnold J. Bloom®, Eli Carlisle®,
Lee H. Dietterich’, Glenn Fitzgerald®, Toshihiro Hasegawa®, N. Michele Holbrook', Randall L. Nelson"', Michael I. Ottman'?,
Victor Raboy'?, Hidemitsu Sakai’, Karla A. Sartor'*, Joel Schwartz!, Saman Seneweera'®, Michael Tausz'® & Yasuhiro Usui®
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CHALLENGE [I. NUTRITION

= Achieving enough calories isn’t the
same as eating healthy

= Food and nutrition security ot boundary
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CHALLENGE [I. NUTRITION
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WHAT ARE NOVEL AND UNDERUTILISED CROPS?

® There are a few hundred domesticated species, many of which are underutilised
® | ocally important, but internationally less so

= May bring novel or diverse traits

m Stress tolerance

Underexploited

® Nutrient content :i::i::; :Ii:?.:;

Economic Value

= But,

The Winged Bean
A HICH-PROTEIN CROP

m  Anti-nutrients FOR THE TROPICS

T HIRAL SUALERAY OF LOIENCES

5Q
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® | ong cooking time or difficult to harvest




WHAT ARE NOVEL AND UNDERUTILISED CROPS?

= Novel crops (could be underutilised in the UK)
= Typically, if expanding the range

= What would grow well in the UK in 2050 that is currently rarely, if ever, grown!?

= Defra Project CH0224 (‘Opportunities for Diversifying UK Agriculture through Investment in
Underutilised Crops’) — 6 categories:

m Cereals and grains: Buckwheat, Durum, Grain maize, Quinoa, Rye, Triticale.
® Qilseed and seeds: Ahiflower® Hemp, Linseed, Sunflower.

® Grain legumes/pulses: Chickpea, Lentil, Soya bean, Vicia (faba) bean, Yellow pea.



NOVEL AND UNDERUTILISED CROP EXAMPLE

® Geoffrey B. Masefield
® Pearl Lupin in Peru
= Winged Bean

® Plantains and sorghum

G.B.MASEFIELD

m Erosion control

= Nodulation on legumes




NOVEL AND UNDERUTILISED CROP EXAMPLE

= | upin

= Geoffrey B. Masefield in the 1970s (Lupinus mutabilis)
= Field trials in Oxford showed promise
= 40-50% protein, 5-20% oil (=soybean)
= 2% toxic alkaloids
= Boil then soak for a week (in the native range)
= ‘sweet’ varieties have been bred (and lost)

= ‘sweet’ gene identified in another lupin

® https://doi.org/10.1 126/sciadv.adg8866 e



https://doi.org/10.1126/sciadv.adg8866

NOVEL AND UNDERUTILISED CROP EXAMPLE

Defra Project CH0224
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NOVEL AND UNDERUTILISED CROP EXAMPLE

= Underutilised crop — lablab

m 1st death
50% death
m 100% death

Ewansiha and Singh, 2006



NOVEL AND UNDERUTILISED CROP EXAMPLE

= Underutilised crop — lablab

Yangon Pitsanulok
D _r = A K
aFme DAL IARAT
Wernylan

BAKHON SAWAN

Thailand
KANCHANABURI

KJI\I:"'C{I\HMI.':

)

RATCHABUR

Barigkok §
ALY AU

Pattay:
\laavivis



NOVEL AND UNDERUTILISED CROP EXAMPLE

= Underutilised crop — lablab

=  Genome sequencing, genetic
diversity and genetic basis of
adaptive traits

Njaci et al. (2023)
10.1038/s41467-023-37489-7
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NOVEL AND UNDERUTILISED CROP EXAMPLE

= Underutilised crop — lablab

Fe (mg/kg)

= Effect of drought on phenotype, gene expression and nutrients
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NOVEL AND UNDERUTILISED CROP EXAMPLE

= Will it grow in the UK?

= No large-scale trials.

= |00 schools trialled it. 50% germinated, 30% flowered (no flowering in the North)

Lablab = | | Lablab =
Lentil = i = Lentil A
Chickpea [ g Chickpea
Peas o Peas HH
Dwarf Bean [ Dwarf Bean [
Broad Bean = Broad Bean H
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NOVEL AND UNDERUTILISED CROP EXAMPLE

= Will it grow in the UK!?

® Does it form nodules?




WHAT’S NEXT?

m Kersting’s groundnut and Zombi pea
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WHAT’'S NEXT?

= Pursuing future crops for the UK

= The UK Novel and Underutilised Crop Network (NUCNet)

= Recently funded (Southampton, Reading, James Hutton Institute (Dundee), NIAB)
= Bringing together farmers, consumers, other actors in the value chain
®  Pump-priming funds for interdisciplinary research

" |mpact for policy



WHAT’S NEXT?

= What is needed!?

= Genetic studies of crops to understand their origins and diversity

Global nutritional challenges and
opportunities: Buckwheat, a potential
bridge between nutrient deficiency and food

= Nutritional studies

Comparison of buckwheat genomes reveals the genetic basis _
of metabolomic divergence and ecotype differentiation security

Rintu Jha ° !, Kaixuan Zhang ® %, Yugi He ® !, Néra Mendler-Drienyovszki ® katalin Magyar-Tabori b

Ming He, Yugi He, Kaixuan Zhang, Xiang Lu, Xuemei Zhang, Bin Gao, Yu Fan, Hui Zhao, Rintu Jha -
A . . . B — , Muriel Quinet ©, Mateja Germ ©, Ivan Kreft ® Vladimir Megli¢ *, Kiyokazu Tkeda 9,
Md. Nurul Huda, Yu Tang, Junzhen Wang, Weifei Yang, Mingli Yan, Jianping Cheng, [ingjun Rua
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First published: 14 June 2022 | https://fdoi.org/10.1111/nph.18306 | Citations: 12 -
genomicresource to accelerate orphan crop lablab

- - L L] - -
Exceptionally low genomic diversity in the breeding
Ly -
underutlllse‘l IEgumE Kerstlng’s grﬂund“ut Isaac Njaci, Bernice Waweru, Nadia Kamal, Meki Shehabu Muktar, David Fisher, Heidrun Gundlach, Collins
Muli, Lucy Muthui, Mary Maranga, Davies Kiambi, Brigitte L. Maass, Peter M. F. Emmrich, Jean-Baka
Tsz-Yan C |'IELJFIC!, Konoutan M. Kafoutchon L Eric E. J':"-CID‘\"i. Ti nq-Funq Chan Domelevo Entfeliner, Manuel Spannagl, Mark A. Chapman E. Oluwaseyi Sh{:rin{:laB & Chris 5. Jones &

& Mark A. Chapman E Nature Communications 14, Article number: 1915 (2023) | Cite this article




WHAT’S NEXT?

®= What is needed!?

® Data on ability to grow and yield
® Trial in different locations

= Trial of multiple varieties



THANKS!

= Prof TF Chan, Hebe Cheung, Andy Yuan, Ricky Ma, Nicole Choi (CUHK), Janneke Balk (JIC) — Lablab,
Kersting’s groundnut, Zombi pea

®  Chris Jones, Oluwaseyi Shorinola (ILRI, Kenya) — Lablab
® Meiliang Zhou (Chinese Academy of Agricultural Sciences) — Tartary buckwheat
®  Aizhong Liu, Zeng-Yuan Wu (KIB) — Castor bean and ramie

®  Anastasia Kolesnikova,Anne Romero (UoS) — Domestication and lablab

BBSRC Royal Society of
blosaence for the future B I o I o g y

= _ University of

\&/Southampton [N[Z:1e

THE

ROYAL
SOCIETY




	Novel and underutilised crops for future food security
	Novel and underutilised crops for future food security
	Challenge 1. climate
	Challenge 1. climate
	Challenge 1. climate
	Challenge 1. climate
	Challenge ii. nutrition
	Challenge ii. nutrition
	What are novel and underutilised crops?
	What are novel and underutilised crops?
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	novel and underutilised crop example
	What’s next?
	What’s next?
	What’s next?
	What’s next?
	Thanks!

