
The rise of Andean Grains in the world market:

The case of quinoa and amaranth 
Stefano Padulosi, Bioversity International

23 February 2015

LIBIRD Workshop, Mt Kailash Resort, Pokhara, Nepal  



IFAD NUS Projects 

PHASE I (2001-2005) PHASE II (2007-2010) PHASE III (2011-2015)



The Boom of Quinoa



Bolivia Export: 

27K ton, 82 mil USD USD







IFAD NUS3 (Grant 1241)
“Reinforcing the resilience of poor rural communities in the face of food 

insecurity, poverty and climate change through on-farm conservation of 

local agro-biodiversity”  

MSSRF

 

Bolivia, Nepal, India



OVERALL GOAL

Contribute to more resilient livelihood systems through the full

exploitation of neglected and underutilized species (NUS)

IFAD NUS Projects 

1. Reinforcing CAPACITIES of stakeholders

2. Consolidating EVIDENCE on role of NUS

3. Strengthening CONSERVATION of resource base

4. Improving INCOMES and NUTRITION

5. Creating enabling POLICY environment

OBJECTIVES 
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Bolivia and Peru: 34 
villages, >1,170 

families



Cañahua Quinoa Amaranth

Latin America

Andean Grains

-The least developed

-Heavy erosion for all vars

-Poorly studied

-Poorly conserved 

-Poorly marketed

- use: seeds 

- No longer NUS but gen erosion
- Better practices needed  

- Well studied 

- Good conservation (ex situ)

- Use: seeds (less leaves)

- Modest development

- erosion of local vars

- Modest collections (Peru)

- Modest conservation (Peru)

- Modest use (Peru)

- Very poor research (Bolivia)

- use: seeds (less leaves) 

Chenopodium quinoa Chenopodium pallidicaule Amaranthus caudatus



 Nutritional value appreciated by people

 Hardiness, good adaptability to stresses, versatility in use;

 Rich associated food culture and traditions 

Among the reasons for their appreciation by past civilizations over 

Millennia 

From past popularity.. 



 Poor economic competitiveness with commodity cereal crops 

 Lack of improved varieties or enhanced cultivation practices

 Drudgery in processing and value addition 

 Disorganized or non-existent market chains 

 Perception of being “food of the poor” 

..to current decline



Overview of 

achievements
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National Geographic 2011

Study conducted in 1983 by 

the Rural Advancement 

Foundation International gave 

a clue to the scope of the 

problem. It compared USDA 

listings of seed varieties sold 

by commercial US seed 

houses in 1903 with those in 

the US National Seed Storage 

Laboratory in 1983. The 

survey, which included 66 

crops, found that about 93% 

of varieties had gone extinct.

GENETIC EROSION

Loss of genetic & cultural diversity

Genetic Erosion



Peru: rescuing and characterizing 

amaranth diversity



Farmers linkaged with ex situ banksFairs to exchange seeds

Blending ex situ-in situ conservation 



Strengthening Collective Actions: 

Agrobiodiversity Fairs 



Re-introducing lost varieties

Only 20 out of 200 

varieties of canihua

in La Paz Dept. 

Bolivia

Production systems more 

adapted to climate stresses 

(low temp, frost) and better 

household nutrition 
Reintroduction of 40+ 

varieties (quinoa incl.)  



Upgrading existing national seed collections of Andean grains in 

Peru and Bolivia through the improvement of their 

conservation capacities and the broadening of their genetic 

diversity coverage. 

These measures have benefitted more than 7,000 accessions.

Strengthening ex situ collections in Bolivia  



Supporting Custodian farmers

Roles

Recognition

Enhancement



Documentation and monitoring



Recognition to custodians



Bolivia 2013: Recognition by the Government



Generating maps for in situ conservation
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Five Cell Analysis
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STAGE 3 
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etc)
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Monitoring the resource base

Thank you Nepal!



Contribution to the

valorization and use 

enhancement of target crops

and reintroduction of lost

diversity in its original area.

Conservation of associated IK
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Figure 31. Main obstacles being encountered by farmers in Corqueamaya

(Bolivia) in coping with climate change. 

Climate change surveys



Manuals: canihua and amaranth



Insecto Agente 

Causal

Síntomas % de 

daño

Distribución Categoría

Lorito 

Verde

Diabrótica  sp En hojas tiernas causa 

agujeros irregulares, 

reduce área foliar

1 - 3 Padilla, Sopachuy, 

Redención, 

Azurduy

Bajo Nivel

Vector

Bolivia: first ever pest-disease survey study
and manual for amaranth



Better varieties & improved cultivation
practices

Bolivia

Improved methods and technologies on sowing methods and densities; 

organic fertilization; pest and disease management (esp. amaranth);

Production and distribution to farmers (>800 kg cañahua seed, >180 kg early

quinoa vars. and >200 kg amaranth seed)



Quinoa trials in Peru (2008-2009)

N° Trat Progenitores
Rdto/panoja 

(g)

Mil granos  

(g)

Alt.  planta 

(cm)

Long. panoja 

(cm)

Diám. panoja 

(cm)

2 03-21-004 X 03-21-001 37,55 3,31 141,50 30,50 8,00

4 03-21-0001 36,58 4,46 111,00 30,50 6,00

1 002B 31,57 3,53 124,00 30,50 7,50

3 Salcedo INIA 27,83 3,90 116,00 32,50 6,00

5 04-02-024 X 03-21-043 24,00 2,99 115,00 28,50 6,00

31,51 3,64 121,50 30,50 6,70

5,75 0,57 12,13 1,41 0,97

37,26 4,21 133,63 31,91 7,67

24,00 2,99 111,00 28,50 6,00

37,55 4,46 141,50 32,50 8,00

3,21 9,42 5,17 6,22 11,56
64,28 5,50 7,44 1,11 3,17

Máxima poblacional

Mínima poblacional

CV (%)

Promedio de selección 

Media poblacional

Desviación estándar

F-Valor



• More than 42 evaluation trials were carried out between 2001 

and 2008 as a whole in Bolivia and Peru. Selection criteria 

included the identification of most useful market traits and 

relevance of traditional uses to peoples‟ livelihoods. 

• As a whole 6 improved varieties were selected and distributed to 

communities across Bolivia and Peru, including a special saponin-

free quinoa variety.

Improved varieties released 



Bolivia: first ever canihua vars. released! 
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Etapas de evaluación I II III Media DS CV
% Pérdida 

total

A la sobre madurez de cosecha 3.50 3.80 3.20 3.5 0.3 8.57

14.6

En  el corte 6.90 4.80 5.70 5.8 1.1 18.2

Durante la trilla 3.40 3.60 4.30 3.77 0.5 12.6

Por despefectos de zarandas 1.40 1.50 0.80 1.23 0.4 30.7

Por venteo manual 0.30 0.40 0.20 0.3 0.1 33.3

Peru: Improved harvest
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Bolivia: drudgery in processing quinoa

Major Outcome: machine for de-saponification

( from 1-4 hrs to just 7 min!!!) 



Continuous „expansion‟ 

process is providing

greater efficency in value

addition income

generation activities.  

Bolivia: novel technology for amaranth
processing



Bolivia
Increased number of food items (18 quinoa; 15 cañahua and 10 amaranth –e.g. 

albondigas, queques, jugos, torta, magdalenas, panqueques, humintas);

Characterization of varieties for their food technology aptitude;

DIVERSITY MATTERS: Identification of vars better suited to specific

processing / food items..

Value addition and promotion 



Panqueques

Tawas

Buñuelos

Preparados Variedades y/o 

Accesiones 

Tawas de quinua Acc. 2511 - 2489

Panqueque de

quinua

Acc. 2511 - 0027

Buñuelo de quinua Acc. 2417

Jugo de quinua Acc. 0027 

Api de quinua Acc. 1474 

Pan de quinua Variedad Local 

Develop new dishes and identify most 

suitable diversity..  



Análisis Nutricional

(productos procesados)

Cereal

Amaranto 

con miel

Pop de 

amaranto

Kallpa 

energética 

amaranto 

maca

Galletas 

de 

amaranto

Barra 

energética 

maca 

amaranto

Barra 

energética 

quinua, 

maca, 

amaranto

Calorías Kcal./100 g 430 422 393 468 414 378

Proteína % 20.1 13.2 10.1 9.22 9.28 5.57

Grasa % 13.8 10.4 5.47 17.9 8.18 1.95

Carbohidratos Totales
%

56.3 69.1 75.9 67.5 75.8 84.4

Fibra g/100 g 3.05 6.15 4.20 2.98 4.39 1.17

Calcio mg-Ca/100 g 68.3 99.7 107 36.3 89.4 21.9

Hierro mg-Fe/100 g 4.29 5.23 7.38 1.39 2.95 3.31

Vitamina C mg/100 g 7.14 3.42 9.10 6.50 10.1 4.42

Assessing nutritional values in grains 

and processed items..  



Exploring options for new markets..

Amaranth oil: 

20 euro/ liter 

(BIOFACH 

Biological 

Agriculture 

Fair, Germany 

2011)



DIVERSITY MATTERS

WHITE

RED

BLACK
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Linking growers with private sector

 Established sustainable linkages with growers and companies

(Naturalcos, Bolivia Natural, Alexander Coffee);

DIVERSITY MATTERS! Introduction of Improved vars raised yield from

800 to 1300 kg/ha with estimated increase in income of 400k+ USD/ year

for the whole amaranth value chain in Chuquisaca area (Bolivia)



Flourishing NUS markets &  

role of private sector



Strengthening nutrition in children

Novel/ attractive food products targeting children

new snacks contributed to making AG more popular among children and 

more attractive than other less nutritous cereal-based items;

Project succedeed in including food items containing amaranth in school

meal programmes of the cities of Sucre and Serrano.

Bolivia



Strengthening of human & 
social capital

Bolivia
Enhanced capacities of 74 extension workers/technicians from 29 Agencies 

(public and private) and 94 farmers (women and men) on best practices and 

transformation processes); 

Enhanced capacities of more than 240 farmers (in nutrition, novel food

preparations, food safety and marketing); 



Development of synergy and trust among value chain actors

(farmers, transformers, researchers) and local governments to improve

productivity and commercialization of target crops

Producers are now able to better commercialize Andean grains thanks

to the linkages established among value chain actors and gain greater

economic benefits..  

Building trust in value chains



Multi-stakeholder Collaboration

Three Multi-

stakeholders

Platforms

launched:

1) Andean Grains

(Peru)

2) Amaranth

(Bolivia)

3) Canahua

(Bolivia)



Better policies for quality (Bolivia)

Technical norms

for

definition, classific

ation and 

requirements

regarding the

commercilization

of AG (together

with Governments

Agency 

IBNORCA-Bolivia 

and INCODEPI-

Peru and value

chain actors) 
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Fernando Rojas, a 

young chef from the 

Alexander Coffee Chain 

Restaurant, teaching 

how to prepare delicious 

novel food preparations 

to members of the 

Corqueamaya (Bolivia)

Bring the Chefs to the field!



Santiago de Okola (Bolivia)

389 tourists have visited village in 2007-

2010, generating an average of 1,079 USD/ 

family.

Tourism & NUS



Web site of the Community
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Agrobiodiversity in Fairs

2008 Coromata 2009 Coromata 2008 Okola 2009 Okola

Outcome: (2008-2009) 

Coromata: 102 to 161 vars.

S. Okola: 89 to 131 vars. 



Way forward & policies

• Promote diversity in market systems for food 

security, income, resilience

• Securing resource base: ex situ-in situ

• Supporting custodian farmers & IPR

• Strengthening networking & knowledge sharing 

(genetic diversity, market, climate change)

• Linking farmers to markets

• Technology & innovation 

• Build capacity  







Mrs. Adelaja, a champion custodian of quinoa (125 accessions maintained in her farm in Puno, Peru)

Thank you!


