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Foreword

COVID-19 has exposed the fragility of global supply chains and underlined the 
urgency of injecting innovation into how we produce, transport, and consume 
food. It has tested the resilience of populations and systems worldwide. Projections 
indicate that up to 161 million more people faced hunger in 2020, putting the 
number of malnourished at up to 811 million. The cost of nutritious foods coupled 
with persistently high levels of income inequality put healthy diets out of reach for 
around 3 billion people.

The pandemic underscores the urgency of transforming food systems to achieve 
food security, improve nutrition and put healthy diets within reach of all. The United 
Nations Food Systems Summit this year offers an opportunity to build a powerful 
global effort to embed greater resilience in our agri-food systems and produce 
more nutritious food with less resources. Success would put the world on a more 
sustainable pathway.

The transformation of root and tuber agri-food systems—the foundation of food 
security for over 300 million across Asia, Africa and Latin America—should be an 
essential component of this process. Increasingly important in developing responses 
to climate change, population growth and urbanization, these crops contribute 
essential micronutrients for mothers and young children, particularly across Africa’s 
humid tropics where they supply 25-57% of daily caloric intake.

With the global population expected to reach 
10 billion by 2050 and climate change already 
challenging our ability to produce enough food, 
the need for the sustainable transformation of 
agri-food systems has never been greater.

Barbara H Wells
Director General

Rodney Cooke
Chair, Board of Trustees

The International Potato Center (CIP) is tapping the potential of potato and sweetpotato to boost food and nutrition 
security, catalyze inclusive income opportunities, and reduce excessive agrochemical use and conversion of natural 
areas to farmland. This report, structured under the headings Build, Innovate and Transform, offers examples of our 
key achievements. It illustrates the essential role of partnerships with governments, businesses, NGOs, international 
organizations and research institutions in enabling cutting edge research and wide-scale adoption of innovations. 

With rising demand for potato in Asia, CIP teamed up with Dutch company HZPC to develop highly marketable, 
tropically-adapted potatoes, leveraging their experience delivering quality seed. In Peru, new research demonstrated    
the effectiveness of iron-biofortified potatoes in reducing anemia. With trials advancing in Ethiopia, India and Rwanda, 
this technology is poised to substantially boost our nutrition toolkit.

Bridging the gap between innovative science and farmer adoption, CIP-led development of gender-responsive tools 
is guiding breeding programs globally to put the needs of women and men farmers and consumers center stage. 
Combining scientific breakthroughs with conservation agriculture to sustainably intensify rice-potato production is 
generating more food and higher incomes for farming communities in several Indian states.

Since 2010, targeted interventions have reached some 9 million households, improving diet diversity, food security and 
livelihoods. New partnerships with humanitarian agencies, like the World Food Programme, have boosted resilience in 
fragile environments, reaching 300,000 people in 2020. And renewed collaborations in Malawi are building the capacities 
of hundreds of thousands of farmers to produce more nutritious food.

These achievements have been made possible by the commitment of staff and partners and generosity of our funders. 
Notwithstanding the havoc wrought by COVID-19, staff have played significant roles in delivering for resource-poor 
communities and in building the One CGIAR. As we celebrate CIP’s 50th anniversary, we dedicate the next few pages to 
its role in CGIAR and to 11 key innovations developed since its inception. In this bold new organization, we look forward 
to delivering more holistic and sustainable solutions to the complex challenges of an increasingly interdependent world.
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CIP in CGIAR
CGIAR is a global partnership that unites organizations engaged in research for a food secure future. With 15 centers 
around the world, CGIAR is dedicated to reducing rural poverty, increasing food security, improving human health and 
nutrition and ensuring more sustainable management of natural resources. Tackling these challenges, which are at the 
heart of the United Nations Sustainable Development Goals, requires research to identify state-of-the-art solutions and 
effective partnerships to deliver them. 

The CGIAR Research Portfolio is structured around two interlinked clusters of challenge-led research programs: agri-
food systems and global integrating programs. CIP leads the agri-food system CGIAR Research Program on Roots, 
Tubers and Bananas and participates in several global integrating programs. CIP also works closely with the CGIAR 
research support platforms. 

A potato contains about half 
the daily adult requirement 
of vitamin C and significant 
amounts of zinc, iron, 
potassium, and vitamin B. 

Potato can grow in 
almost any climate, from 
sea level to about 4,000 
meters above sea level. 

China is the world’s largest 
producer, harvesting more 
than 73 million tons of 
potato a year. 

There are 5,000 different 
varieties of potato in CIP’s 
genebank, half of them 
can only be found in Peru. 

More than a billion 
people worldwide 
eat potato as a 
staple food. 

Potato is the third most 
important food crop 
after rice and wheat and 
produces more calories 
per hectare than either 
of those grains. 

Potato produces more 
food per unit of water 
than any other major crop. 

AB C D

25004000

Just 125 g of fresh orange-fleshed 
sweetpotato contains enough beta 
carotene to provide the daily vitamin 
A needs of a preschool-aged child. 
The crop is also a valuable source of 
vitamins B, C, and E. 

Worldwide, sweetpotato is the 
sixth most important food crop 
after rice, wheat, potato, maize 
and cassava, but it ranks fifth in 
developing countries. 

Sweetpotato is also a healthy, 
cheap animal feed. Studies suggest 
that livestock fed on sweetpotato 
vines produce less methane, 
meaning its use could potentially 
mitigate global warming.

Sweetpotato can grow at 
altitudes from sea level to 
2,500 meters above sea level, 
and comes in varieties 
ranging in color from white 
to yellow, orange or purple.

More than 105 million tons are 
produced globally each year, with 
95% in developing countries.

Sweetpotato is a storage root, 
not a tuber like the potato.

P
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International Center for Tropical Agriculture 
International Maize and Wheat Improvement Center 
International Food Policy Research Institute
International Livestock Research Institute

CIAT
CIMMYT

IFPRI
ILRI

CGIAR is a global partnership that unites organizations engaged in research for a food secure future. With 15 centers around the 
world, CGIAR is dedicated to reducing rural poverty, increasing food security, improving human health and nutrition and ensuring 
more sustainable management of natural resources. Tackling these challenges, which are at the heart of the United Nations 
Sustainable Development Goals, requires research to identify state-of-the-art solutions and effective partnerships to deliver them. 

The CGIAR Research Portfolio is structured around two interlinked clusters of challenge-led research programs: agri-food systems 
and global integrating programs. CIP leads the agri-food system CGIAR Research Program on Roots, Tubers and Bananas and 
participates in several global integrating programs. CIP also works closely with the CGIAR research support platforms. 

 

 

Policies, Institutions  
and Markets

 

•  Technological innovation and 
sustainable intensification 

•  Inclusive and efficient value 
chains 

•  Social protection for agriculture 

•  Gender research 

Climate Change, Agriculture 
and Food Security 

•  Priorities and policies 
•  Climate-smart technologies 

and practices 

Genebank Platform

 

• Conservation, use and policy 
• Quality management, 

Information systems 
• Germplasm health 

Big Data 

• Data generation, access 
and management 

• Big data and agricultural 
development 

• Big data analytics 

Excellence in Breeding

 

• Product design and 
management 

• Genotyping and 
phenotyping tools and 
services 

• Bioinformatics, biometrics 
and data management 

Gender Platform

 

• Research informs food 
system development 

• Methodologies to 
achieve gender equality 

• Alliances to strengthen 
outcomes 

Led by Global Crop Diversity TrustLed by CIAT Led by CIMMYT Led by ILRI

Agriculture for 
Nutrition and Health

• Food systems for 
healthier diets

• Biofortification

Led by IFPRI Led by CIAT Led by IFPRI

   CGIAR Research Programs 

CGIAR Platforms

Roots, Tubers and Bananas 

•  Genetic resources 
•  Productive varieties and quality 

seed 
•  Resilient crops 
•  Nutritious food and added value 
•  Improved livelihoods at scale 

Led by CIP
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Since 1971 CIP has worked tirelessly to improve smallholder farmer access to more nutritious and productive varieties 
of potato and sweetpotato. This work requires much thought and innovation above and below ground and in the 
laboratory. Among a list of more than 60 innovations from CIP in the past 50 years, we highlight 11 key advances that 
have helped to strengthen potato and sweetpotato-based agri-food systems around the world. 

RTB Toolbox

Apical rooted 
cuttings 

C88 potato for Asia  

Triple S storage 

Vitamin A biofortified 
sweetpotato 

Small RNA sequencing 
for virus detection 

Cryopreservation for 
potato conservation 

Farmer business schools 

Biotech potato for late 
blight resistance 

G+ Tools  

Potato for Peru 

To learn more about each of these 11 key innovations, please visit 
our CIP@50 anniversary website: https://cipotato.org/cip-50

50 years and 11 key innovations

https://cipotato.org/cip-50/innovations/rtb-toolbox/
https://cipotato.org/cip-50/innovations/rooted-apical-cuttings/
https://cipotato.org/cip-50/innovations/rooted-apical-cuttings/
https://cipotato.org/cip-50/innovations/improved-potato-asia/
http://Triple S storage  
https://cipotato.org/cip-50/innovations/orange-fleshed-sweetpotato/
https://cipotato.org/cip-50/innovations/orange-fleshed-sweetpotato/
http://Small RNA sequencing for virus detection 
http://Small RNA sequencing for virus detection 
https://cipotato.org/cip-50/innovations/cryopreservation/
https://cipotato.org/cip-50/innovations/cryopreservation/
https://cipotato.org/cip-50/innovations/farmer-business-school/
https://cipotato.org/cip-50/innovations/biotech-potato-varieties/
https://cipotato.org/cip-50/innovations/biotech-potato-varieties/
https://cipotato.org/cip-50/innovations/g-tools/
https://cipotato.org/cip-50/innovations/potato-peru/
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Toward 
One 
CGIAR

The world’s food systems require a radical realignment. Food 
systems have become a part of the problem, but they need 
to be part of the solution. Fifty years ago, when the world was 
facing rising hunger, CGIAR stepped up to help save billions of 
lives. Today, the challenges we face are far more complex, and 
there is so much more that we are striving to achieve. Today 
we know that food systems are critical not only for ending 
hunger, but for providing better nutrition, reducing poverty, 
promoting inclusion, safeguarding biodiversity, and mitigating 
climate change. Today’s challenges require a renewed strategy 
from CGIAR, the world’s leader on agricultural science and 
innovation for development.

The integration of CGIAR’s capabilities, knowledge, assets, 
people and global presence for a new era of interconnected 
and partnered research towards the Sustainable Development 
Goals will arrive this year as One CGIAR. This reconfiguration 
provides the opportunity for a fresh ten-year strategy that 
can shape a stronger and more relevant science agenda for 
today’s changing world. One CGIAR enables us to operate as a 
cohesive organization with a single mission, able to seamlessly 
leverage all our capabilities and assets.

The new arrangement of the CGIAR’s scientific strengths 
and abilities will adjust its research and innovation focus to 
three action areas (systems transformation, resilient agrifood 
systems, and genetic innovation) to drive the transformation 
needed to support humanity over the next 50 years (Figure 1).

The integration of CIP’s scientific and development expertise 
in genetic research, breeding, agronomic practices, and value 
chain development (among others) figure to play a major role 
in supporting this transformation.
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© CGIAR

The CGIAR 2030 research and innovation strategy
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Marketable tubers for the tropics
Public-private partnership accelerates development of new varieties for Asia

Potatoes are increasingly popular in 
Asia, where population growth and 
urbanization are creating opportunities 
for smallholders to improve their 
incomes and diversify rice-based 
farming systems. The Asia Pacific frozen 
potato market alone was worth more 
than USD 19 billion in 2018 and is 
projected to reach more than USD 23 
billion by 2030. While the continent’s 
tropical and sub-tropical regions 
have potential to benefit from rising 
demand, yields have been constrained 
by a lack of commercially viable, 
disease-resistant varieties suitable for 
local climates.

Farmers need potato varieties which help them adapt 
to climate change, produce more food on less land, 
and thrive in competitive markets. So five years ago, 
scientists at the International Potato Center (CIP) teamed 
up with the Dutch company HZPC – a global leader in 
potato breeding and seed sales – in a groundbreaking 
public-private partnership to develop high-yielding and 
tropically-adapted varieties with characteristics that 
consumers and food processors demand.

Breeding for the tropics 

They tapped the genetic assets of two very different 
breeding gene pools: HZPC’s commercially successful 
potatoes, grown primarily on large farms in temperate 
climates, with excellent processing quality, and CIP’s 
tropical lowland population, which has produced varieties 
grown by millions of small farming families in Africa and 
Asia. By crossing elite parents from both populations, using 
genetic markers, and running an accelerated evaluation 
process in Vietnam, the initiative halved the time normally 
required for the selection of ready-to-release varieties to 
five years.

“HZPC and CIP have accomplished something they 
couldn’t have done independently,” observes Michael 

Photo: CIP
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Varieties 
registered in 
Asia and Africa

Evaluation 
of progeny 
in Vietnam

Crosses 
of elite HZPC 
and CIP parents     
in Peru

Robinson, Chief Science Advisor at the Syngenta 
Foundation for Sustainable Agriculture, which funded and 
has played an active role in the initiative. 

Robinson notes that the resulting potatoes combine 
market-demanded characteristics with traits such as 
disease resistance, short dormancy, and harvestable tubers 
within 80-90 days of planting, which enables farmers to 
grow potato between two rice crops, producing three 
crops per year on the same land. Together, those attributes 
can increase yields, incomes and climate resilience, reduce 
agrochemical use, and decrease pressure to convert 
natural areas to farmland.

According to Robert Graveland, HZPC’s Research and 
Development Director, the company plans to register four 
short-listed potatoes as varieties in Vietnam, Indonesia, 
India and Kenya for dissemination to farmers in the 
coming years. 

“The main goal is to reach out to smallholder farmers, to 
secure greater food production,” Graveland explains.

Boosting smallholder yields

HZPC primarily sells seed potatoes to medium- or large-
scale farms. But there are over 500 million small farms in 
the world, and they produce most of the food consumed 
in Africa and Asia. Recognizing the business opportunities, 
the company is developing new strategies to reach this 
growing market. CIP, on the other hand, has traditionally 
worked with national breeding programs to develop 
smallholder-appropriate potatoes, but farmer adoption of 

these varieties can be hindered by insufficient promotion 
and dissemination. 

“This is a win-win partnership. HZPC gains the benefit of 
our experience working with and developing varieties for 
small-scale farmers. And we can rely on HZPC’s capacities in 
to rapidly develop and sell highly marketable seed potatoes,” 
says Ian Barker, Director of CIP’s Global Potato Agri-food 
Systems Program. 

Cultivating a new variety carries risks, which is why most 
Asian and African farmers plant potatoes of established 
varieties that they obtain locally. Though free or inexpensive, 
those seed potatoes are often infected with pathogens or 
pests that greatly reduce yields.

Graveland stresses the importance of helping farmers 
reduce their risk and understand that investing in quality 
seed pays a substantial dividend. “The world needs to 
double food production by 2050, and that is quite doable 
with potato if farmers use quality seed of robust, locally-
adapted varieties,” he affirms.

For Barker, this initiative not only has potential to benefit 
farmers and boost food production across tropical Asia and 
Africa, but could also serve as a model for public-private 
partnerships for other crops and regions.

“This partnership points the way to innovative approaches 
to breeding and delivering varieties that could enhance the 
effectiveness of crop improvement across the CGIAR and 
beyond,” Barker explains. “Through collaborations such as 
this, CIP is building forward-looking relationships that will 
benefit generations of small-scale farmers.”

Funders: CGIAR Trust Fund donors; Syngenta Foundation for Sustainable Agriculture.

Partners: Field Crops Research Institute, Vietnam; HZPC; Potato, Vegetable and Flower Research Center, Vietnam.

Associated CGIAR Research Program: Roots, Tubers and Bananas.

POVERTY 
REDUCTION, 
LIVELIHOODS 
AND JOBS

CLIMATE ADAPTATION 
AND GREENHOUSE 
GAS REDUCTION
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Powerful potatoes
Biofortification boosts potential to combat anemia

The daily diets of more than two 
billion people globally lack enough 
essential vitamins and minerals. This 
reality leads to ill health and lost 
productivity that cost the global 
economy an estimated USD 3.5 
trillion annually. Iron deficiency is 
one of the most pernicious forms of 
undernutrition and the leading cause 
of anemia, which can impair children’s 
physical and cognitive development 
and increase the risk of maternal and 
child mortality.
Over the last two decades, CGIAR has invested 
in biofortification—the process of breeding that 
increases vitamin and nutrient content in food crops. 
It is considered a sustainable and cost-effective 
way to boost both nutrition security and farmer 
livelihoods, especially in areas where most families 
lack access to diverse diets, supplements or fortified 

foods. Peer-reviewed clinical trials have demonstrated 
that biofortified crops can improve nutritional status 
and health, and recent research in the Peruvian Andes 
published in the Journal of Nutrition in 2020 indicate that 
iron-biofortified potatoes could be especially effective at 
preventing anemia.

In what was the first human study of iron absorption 
in potato, iron-deficient women of reproductive age in 
Peru’s Huancavelica region ate 500 grams of potato a 
day for two weeks. Whereas people absorb 2-10% of the 
iron available in most vegetables, pulses and other crops, 
researchers found – via red blood cell analysis – that 
these women absorbed as much as 29% of the iron in the 
potatoes they consumed.

Accessible iron 

Gabriela Burgos, a nutritionist at the International Potato 
Center (CIP), and one of the study’s authors, explains the 
importance of these findings: “We now know that potato, 
even though it has much less iron than beans or spinach, 
has great potential for reducing iron-deficiency because a 
higher proportion of the potato’s iron is absorbed by the 
human body.” 

Through biofortification, CIP breeders have enhanced 
potatoes’ iron content with up to 50% more iron than 

BUILD

Photo: CIP/S. Fajardo
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conventional varieties. Those potatoes are the products 
of a 17-year process that began with identifying and 
crossing of high-iron Andean cultivars, which were later 
crossed with advanced breeding parents to produce 
high-yielding, disease-resistant, iron-biofortified potatoes.

Participants in the Peru study ate meals comprising 
either purple- or yellow-fleshed biofortified potatoes. 
Researchers discovered that iron from the purple-fleshed 
potato was absorbed at half the rate of the yellow one, 
and surmised that compounds responsible for the 
potato’s purple hue may inhibit iron absorption. CIP will 
consequently concentrate on promoting yellow and 
cream-colored  biofortified potatoes, 500 grams of which 
could provide half of a woman’s daily iron needs. 

Disseminating nutrition

To get those potatoes into the farms and diets of families 
in rural Peru, CIP and partners have undertaken field 
evaluations of biofortified cultivars at 11 sites across 
the country to identify the best candidates for release 
as national varieties. A combination of participatory 
selection with nearly 300 farmers (40% of them women), 
lab analyses and taste testing resulted in a short list of 
eight potential varieties, one or two of which will be 
released and promoted in Peru in 2023.

Funders: CGIAR Trust Fund donors; European Union; HarvestPlus; International Development Research Center; 
Secretaria Técnica de Coordinación del CGIAR; United States Agency for International Development.

Partners: Agencia Agraria de Julcán; Asociación Pataz; Asociación Yanapai; Biotechnology and Biological Sciences 
Research Council; CARE; ETH Zürich; Instituto de Investigación Nutricional, Perú; Instituto Nacional de Inovación Agraria, 
Perú; Ministerio de Desarrollo Agrario y Riego, Perú; Ministerio de Desarrollo e Inclusión, Perú; Municipalities of Curgos 
and Julcán, Perú.

Associated CGIAR Research Programs: Agriculture for Nutrition and Health; Roots, Tubers and Bananas.

In 2020, CIP collaborated with government and NGO 
partners to promote the cultivation and consumption of 
several potential varieties in two impoverished districts 
of the high Andes where anemia is common. Using a 
gender-responsive approach that combined nutrition 
education, seed potato distribution, farmer training, and 
a radio ad about iron-biofortified potatoes, this campaign 
helped farming families evaluate, select, and grow three 
biofortified variety candidates.

Hugo Campos, CIP’s Director for Research, explains 
that while reducing the high risk of anemia in those 
communities, this intervention also validated a strategy 
for taking biofortified potatoes to scale that could be 
used in other parts of Peru and in other countries, such 
as Ethiopia, India and Rwanda, where the biofortified 
potatoes are currently under evaluation. 

“With an effective diffusion strategy, iron-rich potatoes will 
make an important contribution to reducing the currently 
unacceptably high levels of anemia globally,” Campos 
says. “In the long run, this could improve the health of 
smallholder families, enhance productivity and incomes, 
and decrease illness and associated expenses.”

Under evaluation 
for release as 
varieties in Peru, 
Ethiopia, Rwanda, 
India, etc.

more iron than 
conventional 
potatoes 

meet half the iron 
needs of a woman 
of reproductive age 

More accessible 

than most crops

Biofortified potatoes

NUTRITION, 
HEALTH AND 
FOOD SECURITY

CLIMATE ADAPTATION 
AND GREENHOUSE 
GAS REDUCTION



IN
N

O
VA

TE

Photo: CIP/S. Fajardo





CIP • Annual Report 2020 • Build, Innovate, Transform: Collaborative solutions for global challenges20

Breeding better 

In response to the challenges of climate 
change, growing demands for food, and 
persistent malnutrition, crop breeders 
across the Global South are developing 
more resilient, productive and nutritious 
potato varieties. But for those varieties 
to make a difference, they need to be 
widely adopted by small-scale farmers, 
which is often difficult. CGIAR scientists 
are rising to that task by using demand-
driven breeding approaches, which 
helps them ensure new varieties have 
characteristics that draw upon a broad 
sample of consumers, farmers and food 
processors.  
The G+ Tools – a new gender-responsive toolkit for 
breeding developed by the International Potato Center 
(CIP) and the CGIAR Research Program on Roots, Tubers 
and Bananas – promises to address this barrier by 

advancing a holistic framework to evaluate what traits 
men and women, farmers and consumers want in their 
potato, sweetpotato, cassava, and other crop varieties.

“Men and women often have different ideas about 
what matters most in a crop variety depending on their 
relationship to it. Men are likely to value it in terms of 
market-related traits like yield or shelf-life whereas women 
are likely to look for food security traits, such as early 
maturity, cooking time or taste,” says Vivian Polar, a Gender 
and Innovation Senior Specialist at CIP. 

Polar explains that crop breeders have traditionally 
focused on yield, disease resistance, tolerance of 
environmental stressors and other agronomic traits, 
while also trying to satisfy some aspects of market 
demand. But the G+ Tools provide a broader vision of 
the characteristics that can determine whether or not a 
variety is likely to be grown or consumed.

Bridging the gender gap

Breeding new crop varieties can be a slow and arduous 
process, requiring many years of investment. In the past, 
some of this work has gone for naught as new varieties 
have failed to gain traction among their target clients: the 
farmers for whom they were bred. And more importantly, 
they have failed to deliver nutrition and food security to 

Gender-responsive tools for ample adoption

Photo: CIP/S. Quinn
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the families that needed it most. The G+ Tools enable 
scientists to address this barrier by assessing how a crop 
functions in the lives of women as farmers and traders, as 
heads of household, and as primary caregivers. 

Incorporating women’s preferences into a new variety 
is a question of gender equity and economic necessity. 
And here’s why: Women make up 42% of the world’s 
agricultural work force. If women had the same access to 
productive resources as men, such as improved varieties, 
they could increase yields by 20-30%, which would 
generate up to a 4% increase in the total agricultural 
output of developing countries.

Putting the G+ tools to the test 

The G+ Tools were designed to help plant breeders and 
social scientists work together to identify customers’ 
preferences for a new, or existing, variety and analyze 
how a variety’s different characteristics might benefit, 
or negatively impact, the women or men who grow or 
consume it. 

“The data we collect have allowed us to understand how 
and if a new variety might require more labor on the farm, 
and how that might affect men and women differently,” 
says CIP research associate Sarah Mayanja, who piloted 
the tools at the East and Central Africa Sweetpotato 
Breeding Platform in Uganda.

By increasing the likelihood that varieties developed 
at the platform are adopted by farmers in Uganda and 
neighboring countries, the tools will contribute to a 
regional effort to use orange-fleshed sweetpotato to curb 
vitamin-A deficiency – a serious health risk for children 
and mothers.

Within the last year, the G+ Tools have been used by 
an array of partners in banana, cassava, potato, and 
sweetpotato breeding programs around the world to 
better define “product profiles” — the descriptions of 
desired varieties that guide breeding efforts.

In Nigeria, the adoption rate of new cassava varieties 
is limited. “Value chain analysis reveals that women 
carry out, by far, the largest part of all processing, so 
new varieties must be easy to process and have good 
food product quality, or women simply won’t adopt 
them,” explains Béla Teeken, a gender scientist at the 
International Institute of Tropical Agriculture. “We can now 
take this into account in targeted breeding approaches to 
increase uptake of improved varieties by women.”  

By facilitating such improvements, the G+ Tools will boost 
the adoption and impact of crop varieties developed 
in the coming years and enhance the CGIAR’s renewed 
commitment to gender equity. By listening to a diversity 
of voices, CIP is doing its part to boost food and nutrition 
security in a climate changing world. 

Funders: Bill & Melinda Gates Foundation; CGIAR Trust Fund donors. 

Partners: Alliance of Bioversity International and CIAT; Department of Plant Breeding & Genetics, Jawaharlal 
Nehru Krishni Vishwa Vidyalaya, Jabalpur, India; Ethiopian Institute of Agricultural Research; International Center 
for Agricultural Research in the Dry Areas; Institut National de la Recherche Agronomique, Morocco; International 
Institute of Tropical Agriculture; National Agriculture Research Organisation, Uganda; National Root Crop Research 
Institute, Nigeria; Pan Africa Bean Research Alliance.

Associated CGIAR Research Platforms/Programs: Excellence in Breeding; Roots Tubers and Bananas.
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Agriculture intensified

Though India comprises just 2.4% 
of the world’s land area, it produces 
food for almost 18% of the global 
population. But as the nation burgeons 
toward a population of more than 1.6 
billion by 2050, its farmers will need to 
produce more food than ever. One way 
to meet that challenge is sustainable 
intensification – increasing food 
production on existing farmland while 
minimizing environmental impacts.

Good examples can be found in the Indian states of 
Assam and Odisha, where small-scale farmers have 
been testing and adopting cost-effective ways to grow 
potatoes in their rice paddies after harvest, using a 
labor-saving zero-tillage method. They simply place seed 
potatoes on the moist ground, add some compost and 
fertilizer, cover with rice straw, and within three months 
or less they can harvest potatoes on land that would 
otherwise have been fallow. 

By increasing the amount of food produced on existing 
farmland, sustainable intensification can serve as a 
vaccine against hunger, environmental degradation and 
poverty. One study estimated that growing potato in the 
6.2 million hectares of paddies in northeastern India and 
Bangladesh that lay fallow each year – more than 10% of 
the area dedicated to rice in the two countries combined 
– could generate up to USD 800 million per year as 
additional farmer income.

And while various crops can be incorporated into grain 
farming systems, potato has additional advantages: It 
produces more food per hectare and requires less water 
than rice. This is particularly important in India, which has 
only 4% of the world’s fresh water, and dedicates 80% of 
its water use to agriculture. Early-maturing varieties that 
are ready to harvest within 75-90 days of planting can be 
cultivated in windows between rice or wheat or other 
crop cycles that were once too short for food production. 

Sustainable innovations

Zero tillage is just one in a portfolio of innovations the 
International Potato Center (CIP) shared with 25,000 
Indian farmers in 2020, despite limiting field activities due 
to the pandemic. CIP is promoting various technologies 
and approaches to facilitate sustainable intensification on 
a portion of India’s nearly 44 million hectares of paddies.  

Bridging the sustainability gap in India

Photo: CIP/
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Zero tillage is attractive because it reduces labor and 
the cost of cultivation. By planting potatoes after a rice 
harvest, farmers take advantage of residual soil moisture, 
which the straw cover preserves, reducing the need 
for irrigation. An estimated 14 million tons of rice straw 
are burned in India each year – the equivalent of a 
truckload every minute – exacerbating air pollution and 
contributing to the country’s greenhouse gas emissions. 
Just as important, planting immediately after the rice 
season allows farmers to harvest early and sell their 
potatoes at higher prices before the main harvest creates 
a market glut.

“Farmers are very enthusiastic about this innovation,” says 
CIP research associate Shahid Ali, who has promoted zero 
tillage in Odisha. “Women are more interested than men, 
because zero tillage requires less labor but the yields are 
comparable to that of conventional potato farming.” 

Improving access to quality seed is an important 
component of this work. Currently, buying disease-free 
seed can represent 40-50% of an Indian potato farmer’s 
production costs, which is why many smallholders plant 
poor quality seed, and consequently suffer low yields. 
To remedy this problem, CIP and the Indian Council of 
Agricultural Research have trained hundreds of farmers 
and technicians in apical rooted cuttings, a game-

changing technology that decentralizes production and 
enables more farmers to plant quality seed with minimal 
investment. Hundreds of thousands of rooted cuttings 
have been sold to seed multipliers, who have used them 
to produce millions of seed potatoes for farmers in Assam, 
Odisha and Karnataka.

Empowering farmers

To facilitate adoption of these innovations and others, 
smallholders – who constitute 80% of India’s farmers – are 
employing the “small farmers, large field,” approach, which 
helps them organize and synchronize farm activities 
such as plowing, fertilizing or harvesting to improve their 
bargaining and purchasing power. Thousands of farmers 
in Assam and Odisha are using the approach to reduce 
the cost of inputs and mechanization, and improve access 
to markets.

While COVID 19 curtailed field activities in 2020, 
implementation of safe practices and the use of virtual 
platforms allowed training to continue throughout the 
year. The improved potato and sweetpotato varieties 
and appropriate technologies adopted will contribute 
to nutrition security, livelihoods and food system 
transformation for years to come, and help India build 
back better – and stronger.

Funders: CGIAR Trust Fund donors, Government of India, World Bank.  

Partners: Centre of Excellence for Research & Development of Potato and Sweetpotato, India; Indian Council of 
Agricultural Research, Central Potato Research Institute; Potato Technology Centre Shamgarh Karnal; University of 
Horticultural Sciences Bagalkot; State governments of Assam, Haryana and Odisha, India.

Associated CGIAR Research Program: Roots, Tubers and Bananas.
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Photo: CIP/H. Rutherford 
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Sowing self-reliance 

The United Nations World Food 
Programme (WFP) is known for saving 
lives and changing lives through 
emergency food assistance and for 
working with communities to improve 
nutrition and build resilience. In the 
northern arid regions of Kenya and 
Uganda, these objectives converge as 
rural communities with few crop and 
livelihood options face climate threats 
and high malnutrition rates.
In the midst of the COVID-19 pandemic, the International 
Potato Center (CIP) teamed up with WFP – the 2020 
Nobel Peace Prize recipient – to facilitate the cultivation 
and consumption of orange-fleshed sweetpotato in those 
regions. This crop grows well on marginal land, provides 
plenty of calories per hectare, and is an excellent source 
of vitamin A.

Vitamin A deficiency increases young children’s risk of 
infection and blindness. Yet just one small orange-fleshed 
sweetpotato, or 125 grams, can provide the vitamin 

A needs of a preschooler. In the past, orange-fleshed 
sweetpotatoes were extremely rare in sub-Saharan Africa, 
where farmers favor the less-nutritious white and yellow 
varieties, even though nearly half of children under 
5 years of age are vitamin A deficient. CIP has spent 
more than a decade helping national programs breed 
and release locally-adapted varieties of pro-vitamin-A 
sweetpotatoes and developing strategies to get them 
into fields and homes.

CIP scientists in Kenya and Uganda identified drought-
tolerant sweetpotato varieties that are ready to harvest 
within four months and helped develop supply chains 
to distribute planting material, while working with 
government and NGO partners to raise awareness of their 
benefits. These varieties not only have the potential to 
prevent vitamin A deficiency, but they can also ensure 
food availability when drought destroys other crops.

Building food security

CIP and WFP are leveraging each other’s experience and 
achievements to bring positive change to households 
at risk of hunger and malnutrition. CIP benefits from 
WFP’s presence in vulnerable communities and fragile 
environments, while WFP makes use of CIP’s technical and 
research capacity to strengthen its food systems approach 
for enabling farmer self-reliance and resilience.

Partnering with the humanitarian sector for nutrition and climate resilience

Photo: CIP/V. Atakos
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Funders: CGIAR Trust Fund donors; Foreign Commonwealth & Development Office, UK. 

Partners: Andre Foods International; County governments of Baringo, Garissa, Isiolo, Samburu, Tana River and Wajir, 
Kenya; HarvestPlus; Kenya Agricultural and Livestock Research Organization; Lutheran World Federation; Mercy Corps; 
Ministry of Health, Kenya; Ministry of Health, Uganda; National Agricultural Research Organisation, Uganda; Sasakawa 
Africa Association; World Food Programme. 

Associated CGIAR Research Programs: Agriculture for Nutrition and Health; Roots, Tubers and Bananas. 

As Lauren Landis, WFP Country Director and 
Representative in Kenya, observes: “With CIP’s 
understanding of science and technology and WFP’s 
relationships with communities and authorities, we have 
a remarkable opportunity to transform the nutritional 
quality, affordability and environmental sustainability of 
people’s diets.”

Together they are building on a decade of work 
through which CIP and partners reached nearly seven 
million households and catalyzed demand for orange-
fleshed sweetpotato in Africa and Asia. In 2020, those 
partnerships reached over 300,000 people in six African 
countries and Bangladesh. Approximately 110,000 
smallholder farmers in those countries sold an additional 
USD 25 million worth of this nutritious crop. 

Reaping nutritional benefits

According to the WFP’s Josephine Mwema, orange-
fleshed sweetpotato was unknown in northern Kenya 
before 2020, but has quickly become popular and is now 
part of county and national government programs to 
promote crop diversification and nutrition. 

In northern Uganda, more than 100,000 people have 
learned about the crop’s nutritional benefits and how to 
include it in family diets. One of them is Agnes Nyana, a 
member of a women’s group in Omoro district that shares 

knowledge about childcare and nutrition.  She uses CIP’s 
Healthy Baby Toolkit to facilitate feeding nutritious food 
to children under two with delicious porridge recipes that 
combine sweetpotato, milk, banana and peanut paste. 

“Now I know how to prepare good food that is rich in 
protein, vitamin A and other nutrients,” she says.

According to Frederick Grant, CIP’s Uganda country 
manager, working with such groups and training village 
health providers constitute an important avenue for 
promoting improved nutrition with orange sweetpotato. 
CIP collaborates with the Ministry of Health and NGOs to 
work with vegetable vendors and 60 schools, which are 
becoming platforms for training and distributing planting 
material. 

Kennedy Owuor, who heads WFP’s northern Uganda 
office, says all three approaches have potential to reduce 
the malnutrition caseload at the region’s clinics. “If we can 
take orange-fleshed sweetpotato to scale, it can play an 
important role in reducing undernutrition and help us 
move from treating malnourished children to preventing 
malnutrition more widely,” he affirms.

As CIP and WFP extend their collaboration to Ethiopia, 
Mozambique and other countries, their partnership is 
showing potential to foster greater food and nutrition 
security across the globe.
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Farmer empowerment 

Agriculture is the lifeblood of Malawi, 
responsible for more than 80% of 
its employment and 90% of foreign 
exchange. Yet population growth, low 
soil fertility and climate change have 
left millions of small-scale farming 
families unable to produce enough food 
and more than half the population in 
poverty. Scientists at the International 
Potato Center (CIP) and other CGIAR 
centers have developed innovations to 
help farmers improve their harvests and 
cope with crop threats such as drought, 
pests, and diseases. But getting the right 
tools to the farmers who need them is 
still a challenge.
Researchers from seven CGIAR centers are working with 
partners to adapt and disseminate tools and approaches to 
help Malawian families produce more nutritious food, build 
climate resilience, and overcome poverty. 

In coordination with the Deutsche Gesselschaft für 
Internationale Zusammenarbeit (GIZ) and the Food and 
Agricultural Organization of the United Nations (FAO), they 
designed a 13-week training course for extension agents that 
ranged in subjects from potato and sweetpotato cultivation 
to integrated farm management and agroforestry. Though 
COVID-19 curtailed coursework in 2020, 277 extension agents 
were trained between 2019 and early 2020 and, through 
collaboration with a consortium of NGOs, these support staff 
would go on to reach 288,000 farmers. 

The training is part of a project called KULIMA, which means 
“promoting farming in Malawi” in the Chichewa language. 
Using the FAO farmer field school method – a participatory 
approach that CIP adapted for potato and sweetpotato more 
than a decade ago – extension agents work closely with 
facilitators and farmers to identify and promote innovations 
appropriate for their area. The benefits ripple outward, as 
each agent organizes field schools in 30 communities, with 30 
participants each of whom, in turn, train more farmers.

“Within two years, I reached 900 farmers. That wasn’t happening 
before,” says KULIMA course graduate Michael Chome.

Malawian farmers mostly grow maize, which can be susceptible 
to drought and pests, so Chome and colleagues promote crop 
diversification and facilitate access to improved crop varieties, 
fertilizer, and other inputs. Farmers in Mulanje district, where 
Chome works, have begun to adopt crops that were rare a 

Enabling progress and resilience in Malawi

Photo: CIP/H. Rutherford 
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Funders: CGIAR Trust Fund donors ; European Union; Irish Aid.

Partners: ActionAid Malawi; Alliance of Bioversity International and CIAT; Catholic Development Commission in 
Malawi; Centre de Coopération Internationale en Recherche Agronomique pour le Développement; Chancellor 
College, University of Malawi; Deutsche Gesselschaft für Internationale Zusammenarbeit; Evangelical Association 
of Malawi; Food and Agricultural Organization of the United Nations; International Maize and Wheat Improvement 
Center; International Crops Research Institute for the Semi-Arid Tropics; International Food Policy Research Institute; 
International Institute of Tropical Agriculture; Ministry of Agriculture, Irrigation and Water Development, Malawi; Plan 
International UK; Self Help Africa; L’Université de Liège; World Agroforestry; World Fish Center.  

Associated CGIAR Research Programs: Climate Change, Agriculture and Food Security; Roots, Tubers and Bananas.

few years ago, such as potato, sweetpotato and banana. 
The addition of these foods is transforming family diets, 
economies, and resilience among smallholder farmers.

Inclusive transformation

Extension agent Rostina Lostina Banda observes that the 
KULIMA courses emphasized engaging women, which 
has increased its effectiveness. “There are more women 
farmers than men in Malawi, so we need to empower 
them and help them adopt innovations that can increase 
their food supply and incomes,” she says. 

Adopting the right crops and varieties can be 
transformative, as countless cases confirm. Maxwell 
Nkhoma struggled for years to earn a living from maize 
and tobacco until he started growing orange-fleshed 
sweetpotato. He earned enough from selling this crop to 
buy a minibus, which he uses as a taxi. The combination 
of sweetpotato sales and taxi earnings enabled him to 
build a new house within three years. 

A 2019 adoption assessment found that 31% of Malawian 
farmers grow orange-fleshed sweetpotato, just a decade 
after CIP and partners began promoting the crop there. 
Meanwhile farmers in Malawi’s northern region have been 
switching from tobacco to potato, doubling their earnings 
in some cases. Under an Irish Aid project, CIP trained 83 

seed producers, who sold quality planting materials of 
potato and sweetpotato to almost 39,000 households in 
2020. Those sales generated more than USD 125,000 – an 
average of USD 1,506 per farmer – a significant sum in a 
country where per capita GDP is about USD 500.  Between 
2016 and 2020, this project helped more than 126,000 
households (nearly 60% of them female-headed) adopt 
climate-resilient potato, sweetpotato and cassava varieties. 

Taking innovations to scale

Though courses were suspended in 2020, the extension 
agents trained in 2019 and early 2020 established farmer 
field schools across the country, and the innovations 
they’ve disseminated are improving lives. Since population 
growth and climate change will only intensify the 
challenges Malawi’s farmers face, CGIAR scientists are 
developing more effective innovations while supporting 
the training and evaluation of the latest technologies 
available in the field.

By producing a new generation of climate-smart 
technologies while building local capacity to take such 
innovations to scale, CGIAR is strengthening smallholder 
farmers’ productive capacity and resilience and 
contributing to food system transformation in Malawi.

extension agents trained  
in CGIAR innovations 

field schools started  
by graduates 

farmers with improved 
incomes and food security
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2020 marked an outstanding year for CIP’s contribution to scientific knowledge as our scientists authored (or 
coauthored) 130 papers published in 77 different journals, nearly all of which are internationally recognized. In keeping 
with CIP’s mandate to serve the public good, 103 of those articles (79%) are open access, freely available to all readers. 

Altmetric scores reflect the attention these scholarly articles have received in academic publications, mass media, 
social media and public policy documents.  

CIP publications are available to the public in CGSpace, a our research repository.

Social reach of 
scientific publications

TOP 5 
Altmetric scores

Intraspecific diversity as a reservoir for heat-stress tolerance in sweet potato 
Nature Climate Change
October 2020 
https://hdl.handle.net/10568/109749 

Global Cropland Connectivity: A Risk Factor for Invasion and Saturation by Emerging 
Pathogens and Pests 
Plant Disease
November 2020 
https://hdl.handle.net/10568/108950 

First Report of Potato Cyst Nematode, Globodera rostochiensis, Infecting Potato 
(Solanum tuberosum) in Uganda 
Science
November 2020
https://hdl.handle.net/10568/112998 

The Innovation Revolution in Agriculture 
Springer International Publishing
October 2020
https://hdl.handle.net/10568/110623

Scaling Readiness: Science and practice of an approach to enhance impact of research for 
development 
Agricultural Systems
August 2020
https://hdl.handle.net/10568/108405
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Readers on
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Wikipedia
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Video 

Dimensions

Mendeley
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Funders

The International Potato Center gratefully acknowledges the countries, organizations, partners and individuals that 
supported its agricultural research for development in 2020. We also thank all the funders that globally support our 
work through their contributions to the CGIAR system.

• 2BLADES Foundation 

•  African Agriculture Technology Foundation 

•  African Development Bank 

•  Agencia Española de Cooperación Internacional 

•  Agriterra Rwanda  

•  American Institutes for Research 

•  Austrian Development Cooperation 

•  Bayer CropScience LP 

•  Bill & Melinda Gates Foundation 

•  Biotechnology and Biological Sciences Research Council 

•  CGIAR Excellence in Breeding Program 

•  CGIAR Genebank Platform 

•  CGIAR Platform for Big Data in Agriculture 

•  CGIAR GENDER Platform 

•  CGIAR Research Program on Agriculture                             
for Nutrition and Health 

•  CGIAR Research Program on Climate Change,    
Agriculture and Food Security 

•  CGIAR Research Program on Policies,                   
Institutions, and Markets 

•  CGIAR Research Program on Roots, Tubers and Bananas 

•  CGIAR Standing Panel on Impact Assessment 

•  CGIAR Technical Coordination Secretariat 

•  CGIAR Trust Fund 

•  Compañía Minera Poderosa 

•  Deutsche Gesellschaft für Internationale  
Zusammenarbeit (GIZ) 

•  European Commission 

•  Foreign, Commonwealth and Development Office (FCDO) 

•  Global Challenges Research Fund 

•  Global Crop Diversity Trust 

•  Government of China 

•  Government of India 

•  Government of Peru 

•  Government of the Federal Republic of Germany 

•  Harvest Plus 

•  Hebei North University 

•  International Food Policy Research Institute 

•  International Fund for Agricultural Development 

•  Irish Aid 

•  McCain Foods 

• McLaughlin Gormley King Company  

•  McKnight Foundation 

•  Ministerio de Desarrollo Agrario y Riego, Peru 

•  Norwegian Development Cooperation 

•  The Rockefeller Foundation  

•  State government of Haryana, India 

•  State government of Odisha, India 

•  Swedish International Development                  
Cooperation Agency (SIDA) 

•  Swiss Agency for Development and Cooperation 

•  Syngenta Foundation for Sustainable Agriculture 

•  United States Agency for International            
Development (USAID) 

•  World Bank Group 

•  The World Food Prize Foundation 
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A woman walks past a plot in Mozambique where improved 
varieties of orange-fleshed Sweetpotato are grown. Photo: CIP
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Total revenue in 2020 amounted to USD 51.4 million, against total expenditure of USD 53 million, resulting in a deficit 
of USD 1.6 million. On 31 December 2020, CIP reserves were USD 13.6 million (resulting in a 90 days Adequacy of 
Reserves indicator—within CGIAR norms), compared to USD 15.2 million (82 days) on 31 December 2019. The indirect 
cost ratio of the Center was 16.3% for 2020. The ratio is calculated in line with the CGIAR Cost Principles and Indirect 
Cost Guidelines (issued April 2019), and expresses the relationship between direct and indirect costs.  

CIP’s full financial report for 2020 is available online. 
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Linley Chiwona-Karltun* (Sweden/Malawi), Chair of the Governance Committee; Swedish University of Agricultural Sciences

Esteban Chong León (Peru), Trustee; Universidad del Pacifico 

Jim Eckles* (USA), Chair of the Program Committee; the Context Network

Shenggen Fan** (China), Member Ex-Officio, CGIAR System Board ; China Agricultural University in Beijing 

Marco Ferroni** (Switzerland), Member Ex-Officio, Chair, CGIAR System Board  

Neal Gutterson** (USA), Member Ex-Officio, CGIAR System Board; Radicle Growth 

Helen Hambly Odame** (Canada); Vice-Chair; University of Guelph 

Jorge Luis Maicelo Quintana (Peru), Trustee; Instituto Nacional de Innovacion Agraria  

Alyssa Jade McDonald-Baertl** (Germany); Member Ex-Officio, CGIAR System Board; Blyss GmbH 

Alice Ruhweza** (Uganda), Member Ex-Officio, CGIAR System Board; World Wide Fund for Nature 

Rhoda Peace Tumusiime (Uganda), Trustee; African Union Commission  

Hilary Wild** (Ireland), Member Ex-Officio, CGIAR System Board; WaterAid UK 

Leadership

Barbara H. Wells, Director General  

Oscar Ortiz, Deputy Director General for Research  
and Development  

Paul Demo, Regional Director for Africa  

Selim Guvener, General Counsel  

Carla Lazarte, Director of People and Organizational 
Development  

Xiaoping Lu, Deputy Director General of CIP and Director      
of CIP China Center for Asia Pacific Region  

Samarendu Mohanty, Regional Director for Asia  

Amalia Perochena*, Chief of Staff  

Michelle Rodrigo, Lead Project Award                                      
and Implementation Office 

Amanda Rodriguez, Chief Financial and Administrative Officer  

James Stapleton, Head of Communications and Public 
Awareness 

Ginya A. Truitt Nakata, Regional Director for Latin America 
and the Caribbean  

Pietro Turilli, Director of Resource Mobilization 

Oscar Ortiz, Deputy Director General for Research and Development  

Hugo Campos, Research Director  

Maria Andrade, Leader for Sweetpotato Breeding in Africa  

Noelle Anglin*, Head of the Genebank 

Ian Barker, Global Potato Agri-food Systems Program Director  

Guy Hareau, Social and Nutritional Sciences Leader  

Simon Heck, Global Sweetpotato Agri-food Systems Program Director  

Jan Kreuze, Crop and Systems Science Division Leader  

Jan Low, Principal Scientist  

Management committee Science leaders 

* Left in 2020
**Joined in 2020
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CIP is a CGIAR research center
CGIAR is a global research partnership for a food secure future 
dedicated to reducing poverty, enhancing food and nutrition 
security, and improving natural resources.
www.cgiar.org

CIP is a research-for-development organization with a focus on  
potato, sweetpotato and Andean roots and tubers. It delivers 
innovative science-based solutions to enhance access to affordable 
nutritious food, foster inclusive sustainable business and employment 
growth, and drive the climate resilience of root and tuber agri-food 
systems. Headquartered in Lima, Peru, CIP has a research presence in 
more than 20 countries in Africa, Asia and Latin America.
www.cipotato.org
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