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The rise of Andean Grains in the world market:

The case of quinoa and amaranth
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Distribucion geografica de la
produccion mundial de la quinua
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Bolivia Export:
27K ton, 82 mil USD USD

Evoluciéon de las exportaciones de la quinua boliviana, 1999-2012
expresado en cantidad (t) y valor FOB (millones de dolares)
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Bolivia: Exportaciones de quinua al mundo
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Figure 6. Annual quinoa producer prices at farm-
gate in Peru, nuevo soles/kg, 2000-2011, in real
terms (2005=100)
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Source: Ministry of Agriculture of Peru: http:/frenteweb.minag.gob.pe/



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”

Bolivia, Nepal, India
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OVERALL GOAL
Contribute to more resilient livelihood systems through the full
exploitation of neglected and underutilized species (NUS)

OBJECTIVES

Reinforcing CAPACITIES of stakeholders
Consolidating EVIDENCE on role of NUS
Strengthening CONSERVATION of resource base
Improving INCOMES and NUTRITION

Creating enabling POLICY environment
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(1) ) ) (@) (5)
Genetic Selection & Harvest Value Marketing
diversity cultivation addition

IMPACT
Improved
nutrition, i
ncomes
and other
livelihood
benefits




Outcomes
-Self esteem
-Empowerment
of communities

2.1 Better varieties
2.2 Best practices
2.3 High Quality Seed

4.1 Novel food items
4.2 Food Recipes
4.3 Quality standards

6.1 Nutrition awareness
6.2 Enabling Policies
6.3 Prom., Education

(1) (2)
Genetic Selection &
diversity cultivation

®3) (4)

Harvest

1.1 Rescued diversity
1.2 Map diversity
1.3 IK Documentation
1.4 Conservation

(ex situ/ in situ)

3.1 Improved
technology

Outcomes
Conservation of
genetic diversity
and IK

Value
addition

6.4 Agritourism

(5) (6)
Marketing Final
use

IMPACT
Improved
nutrition,

ncomes
and other
livelihood

-

benefits
5.1 Efficient value chains

5.2 Commercialization
5.3 Branding

5.4 Multi-stakeholders
5.5 Platforms of Cooper.

Outcomes
-Self —reliance of
value chain actors




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



Canahua

Chenopodium quinoa

-The least developed
-Heavy erosion for all vars
-Poorly studied

-Poorly conserved

-Poorly marketed

- use: seeds

Andean Grains

Quinoa

Chenopodium pallidicaule

No longer NUS but gen erosion
Better practices needed

Well studied

Good conservation (ex situ)

Use: seeds (less leaves)

Amaranth

Amaranthus caudatus

- Modest development

- erosion of local vars

- Modest collections (Peru)

- Modest conservation (Peru)
- Modest use (Peru)

- Very poor research (Bolivia)
- use: seeds (less leaves)



» 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




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
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Perception of being “food of the poor”




Overview of
achievements
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Genetic Value
diversity addition



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.

Muskmelon Pea

A CENTURY AGO
In 1803 commercial 0
seed houses offered Lettuce

hundreds of varieties,
as shown in this

sampling of ten crops.

Sweet corn

Cucumber

ic Erosion

By 1983 few of

those varieties

were found in the 28 ® ‘79
National Seed u @

Storage Laboratory.* 12 ? 40

@
36 @ A 27
27 25

JOHN TOMANIO, NGM STAFF. FOOD ICONS: QUICKHONEY
SOURCE: RURAL ADVANCEMENT FOUNDATION INTERNATIONAL

* CHANGED ITS NAME IN 2001 TO THE NATIONAL
CENTER FOR GENETIC RESOURCES PRESERVATION
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COLECCION DE KIWICHA 2008-2010

PROVINCIA N2
ACCESIONES
143

APURIMAC  ANDAHUAYLAS 24
AYACUCHO AYACUCHO 8 61
CUSCO PARURO 6 45

TOTAL 249



Fairs to exchange seeds Farmers linkaged with ex situ banks
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Microcentro: CACHILAYA {* ‘

Municipio-Puerto Pérez - Provincia Los Andes. - 4y

Mlcrooentro Sanhago de Okola
Municipio Carabuco
o=LaPaz

Sabado 24 de mayo de 2008
Desde 9:00 a.m. hasta 5:00 p.m.

‘%f't\ N{}ér{t%é 17 de Jumn de 2008
‘ ¥ Desdeﬂﬂﬂam hasta/4:00;p.m:




Only 20 out of 200 Production systems more
varieties of canihua adapted to climate stresses

in La Paz Dept. Reintroduction of 40+ (low temp, frost) and better

Bolivia .. . . household nutrition
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.




,J’}\ Hacia un mejor entendimiento

Bloversity sobre los agricultores custodios
y sus roles: perospciones da un
estudio de caso en Cachilaya, Boiva
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Buenas Practicas

Agricultores Custodios de la Agrobiodiversidad
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Roles
Recognition
Enhancement
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Custodio / A ,
Cultivos : F 3| ' e
Ricardo Vargas Elias Vargas Rene Huallpa Viviana Hemrera

Papa 15 19 17 79
Oca 6 4 8 =
Isano . : 3 ¥
Papalisa * * 2 »
Quinua | 4 g 16
Canahua * 2 * *
Cebada | | | 5
Avena s = = 3
Haba . % 5 6
Alfalfa | * * *
TOTAL 24 30 31 109




Bolivia 2013: Recognition by the Government

MANIFIESTO DE GRATITUD A LOS “AGRIULTORES CUSTOOMOS BE LA AGROMCOIVERSIDAD™
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STAGE 2 i
Five Cell Analysis

CELLA CELLC

Large Large
STAGE 1 : Area Area
! General ; Many HH Few HH
| assessment and ! CELL B CELLD
Small Small
Area Area
Many HH Few HH

CELL E

Lost varieties

! STAGE 3 !
| First validation of Red List I
i (fairs, extension work, schools

! STAGE 4 !
| Second validation of Red List |
i (use of descriptors, molecular
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CONOCIMIENTOS
TRADICIONALES EN LA
CONSERVACION IN SITU

DE LA AGROBIODIVERSIDAD

Proyecto NUS {FAB;II (2007-2010)

Contribution to the
valorization and use
enhancement of target crops
and reintroduction of lost
diversity in its original area.



Value
addltlon

Selection
Cultivat.




NS/NR 4

Riego 3
Falta de mano de obra 5

Falta de dinero 3

Falta de semillas 2

Falta de informacion 10

0 5 10

N° de Familias

Figure 31. Main obstacles being encountered by farmers in Corqueamaya
(Bolivia) in coping with climate change.
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DIRECCION DE INVESTIGACION AGRARIA
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Proyecto Kiwicha - CONSORCIO ANDINO

X< \,‘

WL

O

‘\o
7))

Bioversity.
(Sternationa:
-

Consorrio Anding

4

{ e e o) ¥ v Shelffs AvREeE
gdda URER, YHIENI—249 199 fewdl Tedrdl, STRRATS ARG,



Insecto Agente Sintomas % de Distribucion Categoria
Causal dano
Lorito Diabrética sp | En hojas tiernas causa 1-3 Padilla, Sopachuy, Bajo Nivel
Verde agujeros irregulares, Redencion, Vector

reduce area foliar

Azurduy




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 cafiahua seed, >180 kg early
quinoa vars. and >200 kg amaranth seed)




N° Trat Progenitores

2 03-21-004 X 03-21-001

Rdto/panoja

()
37,55

Mil granos

9)
3,31

Alt.

planta

Long. panoja

Diam. panoja
(cm)
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
Media poblacional 31,51 3,64 121,50 30,50 6,70
Deswviacion estandar 5,75 0,57 12,13 1,41 0,97
Promedio de seleccion 37,26 4,21 133,63 31,91 7,67
Minima poblacional 24,00 2,99 111,00 28,50 6,00
Maxima poblacional 37,55 4,46 141,50 32,50 8,00
CV (%) 3,21 9,42 5,17 6,22 11,56
F-Valor 64,28 5,50 7,44 1,11 3,17




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.
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Variedad de Cafiahua
Ilimani

INTRODUCCION

|:a canahua {Chenopadium pallidicaute Aellen] es una especie menos conocida y difundida
que-la quinua, sin embargo, es un-cultivo que ha contribuido afa sobrevivencia de los
pnhladoms e la zona Andina durante cientos de anos. Se desarrolla en condiciones

sopartando temp bajas de hasta -3°C. Fl eultivo no ha tenido
mayor difusién fuera dal altiplano boliviano — perano, pero es reconatida por su amplia
variabilidad genetica. En Balivia se cultiva &n las Pravincias Pacajes, Omasuyo e Ingavi
de La Paz, en las Provincias Bolivar, Tapacarl e Independencia de Cochabamba y en las
Pravincias San Pedro de Totara y Szjama de Oruro, Seqin el Sistema Nacional Seguimiento
de la Seguridad Alimentaria y Alerta Temprana (SINSAAT, 2003} la superhne semhrada
de caniahiua en Bolivia es de 1530 con un rendi 1 ka/ha,
sienido {a produccion anual de 980 1 métricas.

Carrasco et al. (2003}, sostienen que |z sanahua, hia sufrido una fuerte reduccion e las
areas de cultivo particufarmente en el altiplano central y norte, lo que ocasiond una
disminucian en la variabilidad genética de la especie. Para revertir esta situacion
preocupante, la Fundacion PROINPA esta pramovienda la conservacion, revaiorizacion,
consuma y preduceion de fa canahua a traves de 1a generacian de vadiadades dle canahua,
0N participacion activa de agneuftores, quienes evaliian en sus propias comunidades
las variedades méas importantes del germaplasma de cafiahua conservado en .

&l Banco Nacional de Germoplasma de Granos Altoandinos (BNGA) g 4y

LA PRIMERA VARIEDAD DE CANAHUA EN BOLIVIA “
ORIGEN

La variedad corresponde & la accesion DB1 de la coleccion de
germaplasma de canahua y es originaria de 1a localidad Patacamaya
ubicada en la provincia Aroma del departamento de La Paz.

PROCESO DE OBTENCION

En base a evaluaciones preliminares 12050 -2002] que se reahzaron con
Ia coleccion de g se han identi

desde al punto de vista del ial peoductivo y. isticas de grano.
Durants as gesti 2002-2006 se i luaci participativas en 13 “
comunldadaﬁ productoras de cafahua ubicadas en al Altiplano Norte, Aftiplana
Centro y Zona Alta de Cochabamba (Cuadra 1),

A\.

Variedad de Cafahua
Kullaca

Fundacioén ;10 ,|/:"

OV RTINS (0.1 ONDEPRODUCTOS ANDINDS

INTRODUCCION

La cafiahua (Chenopodium pallidicaule Aellen) es una especie originaria de las zonas
altas de Bolivia, donde fue domesticada y utilizada por los pobladores andinos Quechuas
y Aymaras en epocas prehispanicas. La importancia de este cultivo radica en sus importantes
cualidades de adaptacion a las condiciones agroecologicas del altiplano, como son'su
tolerancia a heladas, sequias y resistencia & plagas. Ademas, se caractariza por ser un
alimenta con alto valor nutricional y se constituye en fuente importante de proteina para
Ia poblacién urbana y rural donde se presentan altes fndices de desnutricion infantil,
Este impartante cultivo, olvidado por mucho tiempo, esta amenazado de desaparecer
debido a diversos factores coma el paco incentivo para fa produccidn, fa falta de promocion,
desconocimiento de |a importancia nutritiva y @ cambios de habitos de consumo en la
pablacion, La Fundacion PROINPA, vienen trabiajanda en Iz investigacion y uso de la
fiqueza genética de cafahua conservada en el Banco Nacional de Germoplasma de Granos
Altoandinos [BNGA|, mediante la participacion directa de agricultores en la seleccion de
variedades de Iocales de cafahua que se conviertan en alternativas de produccion y
alimentacion de los bolivianos.

Actualmente, el interes hacia este cultivo tradicional ha aumentado debido al
redescubrimienta de su valor nutricional, cada afio que pasa, existe una demanda
creciente por variedades altamente productoras con las cuales se pueda
provesr materia prima al mercado para efaborar diferentes productos™
transformados, La agraindustria frecuentemente tropieza con problemas
&n el acopio de materia prima en virtud a que los volGmenes y calidad de
los granos ofertadas en las ferias locales son muy variados,

con impurezas y mezclas de variedades, lo que dificulta el

obtener un producto transformado de calidad

ORIGEN

La variedad corresponde a |a accesion 472 de la coleccion de
caitahua del BNGA y es originaria de la localidad Patacamaya |°
ubicada en |a provincia Aroma del departamento de La Paz

PROCESO DE OBTENCION

En base 2 evaluaciones preliminares (2000-2002) que se realizaron con
1a coleccian de germoplasma se han identificado accesiones promisonias
desde g! punto de vista de! potencial productivo y caractenstlcas de grano
Durante fas gestiones 2002-2006 se real

en 13 comunidades productoras de cafahua ubicadas en el Altiplano Nons‘
Altiplano Centro y Zona Alta de Cochabamba (Cuadro 1)




Selectlon Value
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Etapas de evaluacidon

A la sobre madurez de cosecha
En el corte

Durante la trilla

Por despefectos de zarandas

Por venteo manual

3.50
6.90
3.40
1.40
0.30

3.80
4.80
3.60
1.50
0.40

3.20
5.70
4.30
0.80
0.20

Media

3.5
5.8
3.77
1.23
0.3

DS

0.3
1.1
0.5
0.4
0.1

Ccv

8.57
18.2
12.6
30.7
33.3

% Pérdida
total

14.6




Selection
cultivation




Major Outcome: machine for de-saponification

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




Continuous ‘expansion’
process is providing
greater efficency in value
addition income
generation activities.



Bolivia

»Increased number of food items (18 quinoa; 15 cafiahua 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..




Preparados

Variedades y/o
Accesiones

Tawas de quinua

Panqueque de
guinua
Bufiuelo de quinua

Jugo de quinua
Api de quinua

Pan de quinua

Acc. 2511 - 2489
Acc. 2511 - 0027

Acc. 2417
Acc. 0027
Acc. 1474

Variedad Local

Panqueques




Analisis Nutricional Cereal Pop de Kallpa Galletas Barra Barra
(productos procesados) | Amaranto | amaranto | energética de energetica | energeética
con miel amaranto | amaranto maca quinua,
maca amaranto maca,
amaranto
Calorias Kcal./100 g 430 422 393 468 414 378
Proteina % 20.1 13.2 10.1 9.22 9.28 2.57
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




Amaranth oil:
20 euro/ liter
(BIOFACH
Biological
Agriculture
Fair, Germany
2011)




Andean Valley S.A. celebrates 2013, the International Royal Quinoa year declarad by F.A.0.

Orga

ANDEAN VALLEY

Triz QUINOAWORLD

Organoyal Quinoa Grain

nicReeRoyal Quinoa Grain

Organic Black Royal Quinoa Grain

Orga

nic Mix Royal Quinoa Grain

OrganicffmeRoyal Quinoa Flour
Orga yal Quinoa Flour

Ouyr products:
Orgaoyal Quinoa Flour
Organic W€ Royal Quinoa Flakes

Organic Red Royal Quinoa Flakes
Organic Black Royal Quinoa Flakes
Organic Amaranth Grain

Organic Amaranth Flour
Organic Amaranth Flakes
Royal Quinoa Flan
Royal Quinoa Pudding
Organic Royal Quinoa Hamburger
Organic Royal Quinoa Pizza
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» 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)
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Bolivia

»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
»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..




Lanzamiento de una Plataforma s°stenible del Amaranto
Multiactoral para Promocionar el Uso i

Sostenible de los Granos Andinos
Memorias del Foro organizado por CIRNMA, Bioversity International,

Taller de Analisis Multiactoral
para la Promocion del Uso

Vivian Pofar, Wilfredo Rojas, Matthias Jéger y Stefano Padulosi

Taller de Analis
para la Promoc
Sostenible de |

Gl redizado an | 2 Paz, Bove, al 17
Vivian Polar, Wiifredo Rojas, Matthias
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Dar & la poblacidn ruras
pabre Ia oportunidad
do galir do ka pobreza

Three Multi-
stakeholders
Platforms
launched:

1) Andean Grains
(Peru)

2) Amaranth
(Bolivia)

3) Canahua
(Bolivia)
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Producto de la sistematizacion de las experiencias de
procesamiento a nivel familiar de comidas a base de
kiwicha y productos de la zona se publico un recetario.
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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
Corgueamaya (Bolivia)



Santiago de Okola (Bolivia)
389 tourists have visited village in 2007-
2010, generating an average of 1,079 USD/

family.
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Welcome to SANTIAGO DE OKOLA

Santiago de Ohala v 4 adimonal Madieg and farming community oo B shore of Labe TIEKaCA,
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Agrobiodiversity in Fairs
80

Outcome: (2008-2009)
Coromata: 102 to 161 vars.
S. Okola: 89 to 131 vars.
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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



Experiences and Lessons Learned in the Framework of a Global UN
Effort in Support of Neglected and Underutilized Species

S. Padu1081 S. Bala Ravi’, W. Ro%as R. Valdivia®, M. Jager’,
V Polar’ E Gotor' and Bhag Mal
B10vers1ty International, Maccarese (Rome), Italy
M S. Swaminathan Research Foundation, Chennai, India
? Fundacion Promocion e Investigacion de Productos Andinos (PROINPA), La Paz,
Bollv1a
* Centro de Investigacion de Recursos Naturales y Medio Ambiente (CIRNMA), Puno,
Peru
B10vers1ty International, Cali, Colombia

6 Asia Pacific Association of Agncultural Research Institutions (APAARI), New Delhi,
India

Proc. 2™ Int. Symp. on Underutilized Plants Species 517
“Crops for the Future — Beyond Food Security”

Eds.: F. Massawe et al.

Acta Hort. 979, ISHS 2013
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Bolivia: Crazy for Quinoa
i IFADTV - 152 video 2927
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Mrs. Adelaja a champlon custodian of qumoa ( 1 25 accessions maintained in her farm in Puno Peru)



