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Project objectives

Objective: Develop innovative, high quality, 
protein-rich food crops, to sustain human 
health, the environment, and biodiversity
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P2F Work Packages (WP)



WP1: Crop Production
Quinoa

Amaranth

Buckwheat

Fava beans, Peas

Lupins

Lentils

Soybeans, chickpeas

• Cultivar screening of 
food crops, knowledge 
of genetic markers for 
plant breeding 

• Agronomic adaptability
to different European 
environments, response 
to abiotic stresses 

• Sustainable agronomic 
interventions in the 
selected protein crops



Screening trials

Source: J. Svensgaard



Faba beans - Hestebønne

• Almost 25,000 ha in DK 
(2018) [SEGES, 2019]

• Feed: established
market

• Food: growing market
• 83% vegetarians

plant based ingredient
[Dansk Vegetarisk Forening, 2019]



Faba beans - Hestebønne
• Fuego and Tiffany: 

– best cvs (4300 kg/ha with 
CI: 2100 – 6400 kg/ha in 
clay soil)

• Tiffany: low 
vicine/convicine

• Winter fava beans: 
– Yields: 4.8 – 6.9 t/ha; 
– Genotypes withstand:     

-12°C
• Breeding: tolerance to 

diseases, antinutrients
• Øk: aphid control



Peas - Ært

• 6000 ha *3: dry, fresh
and silage

• 43% area increase since
2015

• 30% Organic [SEGES, 2019]

• Absence of anti-
nutrients Food

• 84% vegetarians
plant based ingredient
[Dansk Vegetarisk Forening, 2019]

Source: https://www.naturli-foods.dk/produkter/minced/

https://www.naturli-foods.dk/produkter/minced/


Peas - Ært

• Well suited to Danish 
environment

• Included in crop
rotation with cereals

• High yields
• Breeding: higher

protein levels



Lupin

• 346 ha 
• 53% area increase since

2015 [SEGES, 2019]

• Feed: established
market

• Food: high potential
• 33% vegetarians

plant based ingredient
[Dansk Vegetarisk Forening, 2019]



Lupin

• Good tolerance to 
drought: Blue 
lupins 
(L.angustifolius)

• Anti-nutrients
(alkaloids)

Spp Cultivar
Yield (kg/ha) Protein (%)

Clay Sandy Clay Sandy

Lu
pi

n

Boros 1210 d 498 c 38,1 b 39,7 a

Butan 1700 c 762 b 41,4 a 41,2 a

Iris 2746 a 1485 a 34,3 c 34,2 b

Primadonna 2440 b 1267 a 32,3 c 32,5 b

2018



Lentils - Linser

• Research Sweden
• Good properties for: 

– Bread, pasta
– Infant food [P2F, 2019]

• No anti-nutrients
• 90% vegetarians

plant based ingredient
[Dansk Vegetarisk Forening, 2019]



Lentils - Linser

• Materials can adapt to 
Danish environment

• Good for intercropping:
– Lentils + Oats
– 74 – 81% weed

reduction
– LER>1 (LER=1.2)
– Easier harvesting

• Breeding: adapted
materials to Nordic 
environment



Quinoa

• 159 ha in 2018
• 6 ha in 2015 [SEGES, 2019]

• Gluten-free crop
• Wide acceptance with 

consumers
• Expanding market
• 80% vegetarians

plant based ingredient
[Dansk Vegetarisk Forening, 2019]



Quinoa

• Cvs bred for Danish 
conditions

• Registered cvs in EU
• Saponin in grain, 

postharvest, market



Amaranth

• High quality protein 
grain

• Gluten-free
• Grain present in DK 

supermarkets
• 43% vegetarians

plant based ingredient
[Dansk Vegetarisk Forening, 2019]



Amaranth

• Can be consumed both
as leaf and grain

• 50% leaf harvest does
not damange grain
production

• Leaf harvest moment 
can be nutritionally
tailored

• Seen as weed, seeds, 
develop markets



Buckwheat - Boghvede

• 43 ha in 2017
• 7 ha in 2018 [SEGES, 2019]

• Gluten-free crop
• Many products already

in DK (flour, flakes) 
• Crop with potential
• 71% vegetarians

plant based ingredient
[Dansk Vegetarisk Forening, 2019]



Buckwheat - Boghvede

• Long flowering = 
beneficial for bees and 
biodiversity

• High-quality protein 
grain

• Scarce breeding



Screening results (2015 – 2018)

Crop
Species

Yield
(t/ha)

Protein 
(%)

Quinoa 0.5-2.2 12-18

Amaranth 0.9-1.6 14-20

Buckwheat 0.5-2.4 12-14

Peas 1.2 - 2.9 20-28

Lentils 0.2-1.1 17-32

Lupin 0.7-2.9 31-50

Fava beans 1.6-2.8 27-30

Soy beans 0.3-1.1 33-39

Summary



EU Protein crop suitability under 
climate change (year 2050)





Conclusions

 Screening and production practices were useful to 
identify potential crops

 For Denmark: Spring and Winter Faba beans, peas, 
lupins, lentils, Quinoa, amaranth, buckwheat.

 We identified potential practices for these crops
 Amaranth: double purpose crop
 Lentils: intercropping with oats
 The project achieved 10% increase of arable land

with protein crops in Denmark
 SMART PROTEIN Project



THANK YOU!!
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