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Feeding the world’s growing population…
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Feeding the world’s growing population…

UN Population Division, FAO

…will require plants that can grow on marginal lands
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Feeding the world’s growing population…

FAO

…will require new, highly nutritious crops



Quinoa can help improve global food security



Quinoa can grow on marginal lands



Quinoa is highly nutritious
Quinoa Maize Rice Wheat

Energy (Kcal/100g) 399 408 372 392

Protein (g/100g) 16.5 10.2 7.6 14.3

Fat (g/100g) 6.3 4.7 2.2 2.3

Total Carbohydrates (g/100g) 69.0 81.1 80.4 78.4

Source: Koziol (1992)

FAOa Quinoab Maizeb Riceb Wheatb

Isoleucine 3.0 4.9 4.0 4.1 4.2

Leucine 6.1 6.6 12.5 8.2 6.8

Lysine 4.8 6.0 2.9 3.8 2.6

Methionine 2.3 5.3 4.0 3.6 3.7

Phenylalanine 4.1 6.9 8.6 10.5 8.2

Threonine 2.5 3.7 3.8 3.8 2.8

Tryptophan 0.66 0.9 0.7 1.1 1.2

Valine 4.0 4.5 5.0 6.1 4.4
aAmino acid scoring patterns for 3 to 10 year old children, adapted from FAO (2013),

Dietary protein quality evaluation in human nutrition, Report of an FAO Expert Consultation, Rome.

bKoziol (1992)

cMethionine + cysteine

dPhenylalanine + tyrosine
FAO



Quinoa is popular

Old Navy



Quinoa production is low

Global quinoa production Global maize production

http://www.fao.org/faostat/en/



Quinoa production is expanding

Global Food Security 26:100429 (2020)



Quinoa isn’t well adapted to new environments 



Quinoa isn’t well adapted to new environments 



Most quinoa genetic resources are not public

State of the Art Report of Quinoa in the World in 2013, FAO

Quinoa accessions in germplasm banks



Quinoa has lost genetic diversity 

Original domestication of 
Andean quinoa, ~5000 ybp:

Repeated selection for cold 
tolerance, drought tolerance, 
saline-soil tolerance at high 

altitudes

Domestication



Can we improve quinoa production by increasing genetic diversity?

Genetic resourcesGenomic resources



Sequence reads are shorter than chromosomes
Assembly is the process of putting reads back together

Computational challenges of genome assembly

Chromosome

DNA sequencing reads

Assembled sequence











Computational challenges of genome assembly



Computational challenges of genome assembly

http://www.langmead-lab.org/teaching-materials/



Computational challenges of genome assembly

http://www.langmead-lab.org/teaching-materials/



Computational challenges of genome assembly  

http://www.langmead-lab.org/teaching-materials/



Quinoa and wild relatives genomic resources


