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F O R E W O R D .

Life at 40
In 2014, ILRI hosted a series of events marking 40 years

and urbanization. We saw that research on livestock

of ILRI and partner work dedicated to livestock research

and livestock systems in and for the developing world

for development. These events highlighted 20 years’

continues to hold enormous potential, not only for

work each of the International Laboratory for Research

addressing old as well as new livestock challenges with

on Animal Diseases (ILRAD), based in Kenya, and the

exciting, new and holistic science, but also for grasping

International Livestock Centre for Africa (ILCA), based

the many opportunities the livestock sector presents for

in Ethiopia, as well as 20 years of work that followed

building a fairer, more secure, equitable and sustainable

the merger of those two CGIAR centres in 1994 to

world for all. We saw how essential livestock research

become today’s International Livestock Research

for development is to achieving the main objectives of

Institute (ILRI).

CGIAR and beyond–reducing poverty, improving food
and nutritional security, and sustaining the world’s

In 2014, we honoured our past and current investors,

natural resources.

whose financial support makes our research possible.
We honoured our past and present staff, students and

Looking backwards and forwards, it became clear to

partners, whose work is the foundation we are built on

us that life for ILRI was, indeed, just beginning at 40.

today. With our investors, staff, students, partners and

The chapters that follow, highlighting our research, give

representatives of the billions of livestock producers and

examples of just how potent institutional middle age can

consumers with and for whom we work, we took time

be. If you read on, as we hope you will, you will see

out to reflect on our past and contemplate our future.

what we mean.

Looking back, we saw that during these past 40 years,

We believe you’ll enjoy reading this report. We know

livestock have emerged from forming a relatively small

we couldn’t have written this without most of you—

and neglected part of agriculture to what now comprises

our investor, research, development, intellectual,

some 40% of the developing world’s agricultural sector,

client and family partners. Please accept here our

with four of the top five global agricultural commodities

heartfelt acknowledgment of, and indebtedness to,

in terms of value now being livestock products—milk,

your commitment and partnership. We look forward

rice, beef, pork and poultry, in that order.

to continuing to work with many of you in the coming
years to make use of the many livestock opportunities

Looking forward, we saw that demand for milk, meat

that promise to help millions lift themselves and their

and eggs is growing rapidly across the developing world,

nations out of poverty and into a brighter and more

driven by increasing human populations, incomes

sustainable future.

Jimmy Smith
ILRI Director General

Lindiwe Majele Sibanda
Chair of the ILRI Board of Trustees
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ILRI snapshot
ILRI STRATEGIC OBJECTIVES

pressing global concerns, from hunger and poverty to

The International Livestock Research Institute (ILRI)

disease pandemics to climate change and ecosystem

works to better lives in developing countries through

collapse—and making commensurate investments in

livestock. ILRI has three fundamental institution-wide

livestock research and development work.

objectives: Change practices, influence decision-makers
and develop capacities. All of ILRI’s research serves the

LIVESTOCK TRAJECTORIES

goals of CGIAR, a worldwide partnership advancing

If the world’s livestock communities and sectors are in

agricultural research for development. The four over-

great transition, they are also, as the following pages

arching objectives of CGIAR between 2010 and 2015

illustrate, diverse. That diversity must be matched by

were to reduce rural poverty, improve food security,

a diversity of livestock interventions. ILRI’s research

improve nutrition and health, and improve management

addresses three of the likeliest trajectories of livestock

of natural resources.

systems in the developing world:
1 Strong growth—where livestock systems are

LIVESTOCK OPPORTUNITIES AT A CROSSROADS

The benefits livestock provide humankind can be
greatly enhanced, and the harm they can cause,
greatly reduced, by providing the livestock sectors of
developing countries, which are rapidly growing and

becoming increasingly market-oriented
2 Fragile growth—where harsh climates or other
factors hinder intensification of livestock production
3 High growth—where intensified livestock systems
pose environmental and public health risks

changing, with the right kinds of support.
ILRI SCIENCE STRATEGY

Global demand for foods from animals—meat, fish,

ILRI’s five-year (2014–2019) science strategy directly

milk, eggs—is rising dramatically in developing

serves the institute’s raison d’etre, ’better lives through

countries, where populations, urbanization and incomes

livestock’. The institute’s research programs approach

are all increasing.

livestock development holistically—balancing
priorities for human, animal and environmental health,

The rapid changes in livestock production and

productivity and well-being; aiming for enduring

consumption in the developing world, and the

solutions serving future as well as present generations;

significant environmental, health and equity issues

and attending to the needs and ambitions of women

these pose, are not going to go away. These big changes

and youth as well as men. Cross-cutting work in

present big opportunities as well as challenges.

capacity development, communications and knowledge

With appropriate research and support, the livestock

management, gender research, intellectual property and

communities and sectors of developing countries can

research methods strengthens the institute’s research

serve as major instruments for attaining many of the

coherence, outreach and development focus as well as

world’s post-2015 sustainable development goals.

its impact.

Making use of the transformational opportunities

ILRI PARTNERSHIPS

presented by the world’s rapidly growing and changing

While livestock research is ILRI’s core business, the

livestock sector will require widespread recognition of

institute works directly towards achieving development

the centrality of this sector to addressing today’s most

outcomes and impacts. This is made possible only

2
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INTRODUCTION

by the institute’s working in a wealth of diverse and

scientists are working to discover genes of interest, to

productive partnerships, including regional, national,

improve livestock genetics and breeding strategies and

non-governmental and civil society organizations of

to conserve and better utilize genetic resources. Feed

the developing world; international organizations and

Resources researchers are working to conserve and

advanced research institutes; and private companies.

better use forage genetic resources, to increase feed

Such partnerships are the cornerstone of CGIAR

production and to improve feed utilization. Livestock

research programs—multi-site, multi-institutional

Diseases and Human Health researchers are working to

and multi-disciplinary programs that give research

improve herd health, to develop new livestock vaccines

results the greatest chance of being translated into

and diagnostics, to find genetic means of controlling

development outcomes.

animal diseases and to better control ’zoonotic’
diseases, which livestock transmit to people.

ILRI research and staff support eight of these CGIAR
research programs. ILRI leads a collaborative program

A fourth research focus area is Policies, Institutions and

on Livestock and Fish, which works to increase the

Markets, which supports livestock policy development

productivity of small-scale livestock and fish systems

and implementation, provides foresight analyses, and

in sustainable ways, making meat, milk and fish more

works to improve livestock trade and value chains and

available and affordable to poor consumers in nine

to scale up livestock interventions. Researchers in a fifth

developing countries. ILRI also leads ’Prevention and

area, Sustainable Livestock Systems, work to advance

Control of Agriculture-Associated Diseases’—one of

the sustainable and equitable intensification of livestock

four flagships of a program on Agriculture for Nutrition

systems, to help livestock communities adapt to and

and Health. And ILRI contributes substantively to six

mitigate climate change and to improve the resilience of

other collaborative CGIAR research programs: Climate

livestock systems and peoples.

Change, Agriculture and Food Security; Dryland Systems;
Managing and Sustaining Crop Collections; Integrated

ABOUT CGIAR

Systems for the Humid Tropics; Policies, Institutions and

ILRI is one of 15 international agricultural research

Markets; and Water, Land and Ecosystems.

centres belonging to CGIAR, a global agricultural
research partnership working for a food-secure future.

ILRI FOCUS

CGIAR comprises a CGIAR Fund Council of donors and

As animal husbandry is closely integrated into virtually

developing-country members and a Consortium of 15

all agricultural systems of the developing world, it is a

international agricultural research institutes. The CGIAR

particularly broad as well as diverse and fast-changing

research agenda is reflected in its Strategy and Results

sector. ILRI is investing in five areas it considers have

Framework, which was finalized in mid-2015 and

greatest potential for helping smallholders transform

sets out a modified set of three objectives: (1) reduce

their livestock systems into more profitable, efficient,

poverty, (2) increase food and nutritional security for

healthy, equitable and sustainable enterprises.

health and (3) improve natural resource management
and ecosystem services. CGIAR has 15 crosscutting

The first three areas of ILRI research focus are based on

international research-for-development programs led by

the three traditional pillars of livestock development:

the 15 CGIAR international agricultural research centres

Breeds, feeds and health. Animal Genetics and Breeding

in partnership with many other organizations.

ILRI 2014–2015 Corporate Report
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Selected ILRI capacities

ILRI RESEARCH ORGANIZATION

ILRI conducts nine research programs under two
research directorates:
1 Biosciences directorate: Mainly lab-based research
focusing on developing largely technical solutions
to animal disease, poor animal nutrition and suboptimal animal genetics
2 Integrated Sciences directorate: Mainly field-based
research blending applied animal, environmental
and socio-economic sciences
The Biosciences Directorate comprises three research
programs:

3 Livestock Systems and Environment: Systems
analysis, modelling, mapping and spatial analysis,
environmental sciences, ecosystem services,
rangeland ecology, natural resource management,
pastoral and dryland systems, humidtropics, climate
adaptation, resilience, social science
4 Food Safety and Zoonoses: Veterinary epidemiology,
holistic One Health/EcoHealth science, food safety,
emerging infectious disease epidemiology, foodborne
diseases, zoonotic diseases, nutrition, social science

1 Animal Biosciences: Genetics and genomics, nextgeneration diagnostics, veterinary epidemiology

5 Policy, Trade and Value Chains: Agricultural
economists, agri-food value chain science,
agricultural trade, foresight research, animal health
economists, value chain research, policy research

2 Vaccine Biosciences: Parasitology, immunology,
genomics, vaccine development

SELECTED FACILITIES AND RESOURCES

3 Feed and Forages Biosciences: Genetics and
genomics, forage agronomy, forage diversity and
conservation, animal nutrition, phenotypic and
genotypic forage characterization
• Working particularly closely with ILRI’s Biosciences
Directorate is the Biosciences eastern and central
Africa-ILRI Hub, a co-creation of the African Union’s
New Partnership for Africa’s Development and ILRI,
with ILRI’s board of trustees having fiduciary and
legal responsibility. This shared biosciences research
platform enables African scientists and science
leaders to advance solutions to some of Africa’s key
agricultural challenges.
The Integrated Sciences Directorate comprises five
research programs:
1 Animal Science for Sustainable Productivity: Animal
feeding, herd health, livestock systems
2 Livelihoods, Gender and Impacts: Agri-economics,
value chain economics, innovation systems science,
gender science, monitoring, evaluation and learning,
impact assessment

4
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• Africa Biosciences Challenge Fund
• AgInvest Africa web portal
• AgriFood Chain Toolkit
• Atomic absorption spectrometry
• Azizi biorepository, an ultra-cold storage facility for
conserving tropical livestock genetic resources and
associated microbes, pests and pathogens
• Bioinformatics platform
• Busia Laboratory (Kenya)
• Center for Public Health and Ecosystem Research at
the Hanoi School of Public Health (Vietnam)
• Centre for Tropical Livestock Genetics and Health
(University of Edinburgh and Scotland’s Rural
College, UK, and ILRI, Kenya)
• CGSpace electronic materials repository
• Chiang Mai University Ecohealth Resource Centre
(Thailand)
• Embryo cloning
• Farm with large and small animal health facilities
(Kenya)
• Forage Genebank and Laboratory (Ethiopia)

INTRODUCTION

• Gadjah Mada University Ecohealth Resource Centre
(Indonesia)
• Gas chromatography mass spectroscopy
• Genetic databases and high-throughput genetic
sequencing
• Greenhouse complex with containment and noncontainment greenhouses, screen house and header
house (Kenya)
• ILVAC (ILRI vaccine platform)
• Joint Laboratory for Ruminant Disease Control
(China)
• Joint Laboratory on Livestock and Forage Genetic
Resources (China)
• LiveGene, a global livestock genetics resource

STAFF

ILRI staff members work in integrated sciences and
biosciences programs that develop and deliver sciencebased practices, provide scientific evidence for
decision-making and develop capacities of livestocksector stakeholders.
An increasing number of scientists at ILRI hold joint
appointments with other partner institutions in regions
where we work and with advanced research institutions.
For a list of all staff go to: www.ilri.org/staff
ILRI GLOBAL

Countries with ILRI principal campuses (in boldface)
and regional (boldface and italics), country (italics) and
project (normal typeface) offices.

• Livestock genomics platform
• Livestock Geo-Wiki
• Livestock phenotyping
• Livestock reproductive technologies

AFRICA

East: Ethiopia, Kenya, Tanzania, Uganda
West: Burkina Faso, Ghana, Mali, Nigeria, Senegal
Southern: Botswana, Mozambique, Zambia, Zimbabwe

• Manure Management Portal
• Marker-assisted selection
• Mazingira Centre, for environmental and greenhouse
gas emissions studies (Kenya)

ASIA

South: Bangladesh, India, Pakistan
East and Southeast: China, Philippines, Vietnam

• Near-infrared spectroscopy
• Nutritional Analysis and Aflatoxin Detection platform
• Regional Strategic Analysis and Knowledge Support
System for Eastern and Central Africa
• Sequencing, Genotyping, OligoSynthesis and
Proteomics unit
• Technical Consortium for Building Resilience in the
Horn of Africa
• Tissue culture and plant transformation
• Ultra-performance liquid chromatography
• Ultraviolet-visible spectroscopy

ILRI 2014–2015 Corporate Report
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Hamar man with headrest, southern Ethiopia (Eric Lafforgue)
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A Hamar
man with his headrest, in the Omo Valley, southern Ethiopia, by Eric Lafforgue, used with permission.
International Livestock Research
Institute

AFRICA: Livestock lifelines

Seasonal succour

Insuring the never-before insured against catastrophic drought in the Horn

FACT

No community relies on livestock more than East Africa’s

certain historical level. In 2014, IBLI project staff were

pastoralists. But an ever-increasing influx of people and

able to adapt the product to suit Muslim pastoralists in

settlements on marginal lands in the Horn of Africa,

northern Kenya by providing the world’s first Sharia-

restricting herder mobility and access to traditional

compliant livestock insurance, which conforms to the

dry-season grazing lands, as well as increasing conflicts

Islamic concept of ’takaful’, where mutual cooperation

over scarce resources and ever-shorter drought cycles,

rather than profits is the aim. IBLI also expanded its

have been eroding the resilience of these pastoralist

coverage into the Borana zone of southern Ethiopia. By

communities, particularly their capacity to recover

April 2015, this pilot project had sold more than 10,000

from crippling droughts. The two options for these

policies and paid policyholders nearly USD150,000.

herders have been to watch their animals perish from

A 2014 study of the impacts of IBLI indicated a 36%

hunger or to sell them at rock-bottom prices. They

decrease in distress sales of livestock, 25% less

now have a third option: buying insurance. A pilot

likelihood of coping by reducing daily meals and a 33%

project implemented by ILRI and partners in northern

reduction in dependence on food aid. Humanitarian

Kenya in 2010 offers insurance tailored specifically

organizations have found IBLI an attractive alternative to

to pastoralists. In 2011 the commercial insurers made

costly emergency assistance, with the social and welfare

their first payouts to policyholders, who on average

benefits suggesting that some form of long-term public

received USD150 in a region where USD300 is the

support may be warranted. ILRI has partnered with

average annual household income. Different from

the World Bank’s Agricultural Insurance Development

most insurance products, this one, known as ’index-

Program in this effort and sits in the Kenya National

based livestock insurance’ (IBLI), relies not on physical

Agricultural Insurance Policy Taskforce. ILRI is now

evidence of losses by the insured (difficult to obtain in

working with the Kenya Government and World Bank to

vast drylands) but rather on satellite images showing the

scale up a public-private IBLI-like product in late 2015

state of vegetation in a region. Contract holders receive

across all of Kenya’s northern drylands, with the most

payouts when forage conditions deteriorate below a

vulnerable households offered premium subsidies.

Droughts between 2008 and 2011 cost Kenya some
USD12.1 billion, with the livestock sector incurring
27% of this loss, about USD3.3 billion.

Insurance Ltd in Kenya | Oromia Credit and Saving Share Company–
Ethiopa | Oromia Insurance Company in Ethiopia | Community
Initiative Facilitation and Assistance–Ethiopia | Cornell and Syracuse
universities | Kenya Market Trust | Kenya Meteorological Department
| Kenya Ministry of State for Development of Northern Kenya and other
Arid Lands | Kenya State Department of Livestock | Mercy Corps–
Kenya and Ethiopia | National Drought Management Authority, Kenya
| Practical Action | Solidarities–Kenya | University of California at
Davis | University of Wisconsin-Madison | World Vision International
CGIAR RESEARCH PROGRAMS Climate Change, Agriculture and Food
Security | Dryland Systems
CONTACT Andrew Mude, leader of this project, ILRI Livestock Systems
and Environment program

FUNDERS Australian Department of Foreign Affairs and Trade (DFAT)

| CGIAR | Department for International Development (DFID), UK |
European Union (EU) | Global Index Insurance Facility (GIIF) of the
World Bank | United States Agency for International Development
(USAID) | World Bank
PARTNERS Africa Re, Swiss Re, Takaful Insurance company and APA

ILRI 2014–2015 Corporate Report
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T O O L

Sheep illustration by Joseph Low, in Poems of Robert Burns, 1967,
via My Vintage Book Collection (in Blog Form) blog.
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GLOBAL: Livestock feeding

Snappy shortlists

Marrying expert and local knowledge matches feed technologies to contexts

FACT

Feeding livestock is one of the biggest problems of the

A set of simple spreadsheet-based tools combines built-

world’s billion-plus small-scale livestock keepers and

in expert knowledge about more than 50 different feed

herders, most of whom rely on natural biomass—grass

technologies with information about the local context.

and fodder trees and crop wastes and such—to sustain

By matching the attributes of the technologies available

their animals. Smallholders typically have access to

in terms of land, water, labour, cash/credit, inputs

little feed in the dry season, when common grazing

and level of knowledge required for their successful

lands have dried up, or have access only to poor-quality

adoption with the local availability of these parameters,

straw and other feedstuffs with little nutritional value.

a shortlist of the most appropriate technologies is

With little spare cash to spend on buying nutritional

generated. The second tool, TechFit, helps researchers

supplements for their stock and less and less common

and development workers to further prioritize the feed

land on which to graze their ruminant animals, farmers,

technologies for given regions and circumstances. To

particularly women, who are often responsible for

broaden use of FEAST further, ILRI in 2014 developed

feeding the household’s animals, spend hours daily

an e-teaching cum e-learning course for the tool

searching for, cutting and carrying home animal fodder.

that includes slide presentations, interactive games,

Conventional ways to address farmer struggles to source

videos and quizzes, instructor guides and training

enough, and enough good-quality, animal feed include

preparation checklists. These materials take a ’blended

designing improved feeding regimes, determining feeds

learning’ approach that combines classroom training

with higher nutritional qualities, and improving varieties

with online learning. A stand-alone offline module

of high-producing forages. To ensure that their technical

delivers the training in low-bandwidth environments.

feed options are locally appropriate, scientists at ILRI

Growing numbers of researchers and government and

went a step further and developed and refined two

development workers in dozens of countries are now

tools. A Feed Assessment Tool (FEAST) used with farmers

working with local communities to select improved

provides a rapid overview of a given smallholder

feeds and feed strategies that best suit their local

farming system and the role of feed in it.

resources and particular needs and contexts.

The FEAST tool has been downloaded more than 600
times from the internet since 2012.

FUNDERS Australian Centre for International Agricultural Research
(ACIAR) | CGIAR | Department for International Development
(DFID), UK | International Fund for Agricultural Development (IFAD)
PARTNER International Center for Tropical Agriculture
CGIAR RESEARCH PROGRAMS Integrated Systems for the Humidtropics
| Livestock and Fish
CONTACT Alan Duncan, leader of this project, ILRI Animal Science
for Sustainable Productivity program and Iddo Dror, ILRI Capacity
Development Unit
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A P P R O A C H

Hamar man with headrest, southern Ethiopia (Eric Lafforgue)
Woman and her pet goose walk
through a market in the town of
Xiang Guping, Yunnan Province,
China, by Cristina Mittermeier,
used with permission.
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SOUTHEAST ASIA: Ecohealth

Stopping the stopgaps

Joint, joined-up capacities built on the battlegrounds of global pandemics

FACT

From 2008 to 2013, ILRI helped Southeast Asia, a hotspot

Southeast Asia’) formed a team in each of its six target

of emerging infectious diseases, to control plagues

countries made up of individuals and institutions

transmitted from animals to people, known as ’zoonoses’.

knowledgeable about Ecohealth—an approach to disease

Increasing populations of both people and farm stock as

control working at the human, animal and environmental

well as rising demand for livestock products in the world’s

interface. The idea was to enable countries to marshal

rapidly emerging economies is putting animals in ever-

and coordinate the diverse expertise needed to respond

closer proximity to humans, which promotes infectious

quickly to zoonotic outbreaks. Only joint, and joined-

disease outbreaks and is fueling the spread of a wider

up, action will allow sick and dying animals, rather than

range of zoonotic diseases (witness MERS and Ebola),

sick and dying people, to serve as sentinels for zoonotic

some of which are becoming more virulent or newly drug

outbreaks. The six country teams conducted research on

resistant. More than 6 in 10 human infectious diseases

such problems as animal-caused diarrhoea, brucellosis,

come from animals, and among new and emerging

toxoplasmosis, rabies, leptospirosis in humans and pigs,

diseases, as many as 3 in 4 have jumped species from

pork safety, and hygiene in poultry slaughterhouses. They

animals to people. This project, conducted in six

brought animal and human health practitioners together,

countries—Cambodia, China, Indonesia, Lao, Thailand

often for the first time. They trained people in Ecohealth

and Vietnam—deepened understanding of the risks and

approaches to disease control and raised awareness

impacts of emerging zoonoses on the poor. The best

of Ecohealth issues in health education pamphlets for

options for preventing and controlling zoonoses within

farmers, curricula for elementary schools, technical

small-scale livestock communities were determined so

training documents for researchers, messages for the

that producers could intensify their systems safely and

public, and policy workshops for decision-makers. EcoZD

sustainably to meet the increased demand for animal

established Ecohealth resource centres at Chiang Mai

products. ILRI studies show that diseases recently

University, in Thailand, and at Universitas Gadjah Mada,

emerged from animals make up more than a quarter

in Indonesia, and supported development of a third

(26%) of the human infectious disease burden in

institution, the Centre for Public Health and Ecosystem

poor countries, compared to under 1% (0.7%) in rich

Research, at the Hanoi School of Public Health, in

countries. What’s needed are improvements in animal

Vietnam. These three centres, at the front line of disease

husbandry and marketing practices as well as disease

battles in a region that is potentially ground zero for a

surveillance. The EcoZD project (’Ecosystem approaches

global pandemic, are strengthening Ecohealth research,

to the better management of zoonotic diseases in

practice, networks and capacities.

Zoonotic diseases cause some 2.5 billion human
illnesses and 2.7 million deaths every year. An animal
disease that’s jumped to human hosts can cause ’a
civilization-altering event’ as occurred with Spanish
flu in 1918 and HIV/AIDS in the last four decades.
ILRI estimates that every USD1 invested in One Health
would generate USD5 worth of benefits and that a
global investment of USD25 billion over 10 years would
generate benefits worth USD125 billion.

FUNDERS CGIAR | International Development Research Centre
(IDRC), Canada
PARTNERS Centre for Public Health and Ecosystem Research at the Hanoi
School of Public Health (Vietnam) | Chiang Mai University EcoHealthOneHealth Resource Centre (Thailand) | Universitas Gadja Mada
EcoHealth Resource Centre (Indonesia) | National medical and veterinary
organizations in Cambodia, China, Indonesia, Laos, Thailand and Vietnam
CGIAR RESEARCH PROGRAM Agriculture for Nutrition and Health
CONTACT Delia Grace, leader of the Agriculture-Associated Diseases flagship
of the CGIAR Research Program on Agriculture for Nutrition and Health, and
leader of this project and ILRI’s Food Safety and Zoonoses program.
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B I G

I M P A C T

Indigenous black pig from Nagaland, in the far northeastern corner of India,
where tribal people traditionally keep pigs and eat pork,
by ILRI/Steve Mann (CC BY-NC-SA).
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INDIA: Classical swine fever

Vaccination proclamation

India protects the neglected ’living assets’ of its remote pig farmers

FACT

Classical swine fever, also called hog cholera and pig

determine ways forward. Based on resolutions made at

plague, is a highly contagious viral disease of pigs of

that meeting in Guwahati, ILRI drafted a policy brief and

all ages, usually killing the animals within two weeks

provided it and related information to senior government

of infection. The disease is endemic in the states of

policymakers. The latter in August 2012 organized a

northeast India, where pig husbandry and meat eating

meeting in New Delhi co-chaired by India’s animal

are ubiquitous among the tribal communities that inhabit

husbandry commissioner and ILRI’s representative for

this remote region, isolated from the rest of India except

South Asia. The scientific presentations and deliberations

through a slender corridor flanked by foreign territories.

led the commissioner to declare classical swine fever

Pork is the main meat in the generally poor diets of the

a national priority. He set up a high-level task force to

people, whose languages and traditions are of Sino-

develop a national control program for the country. The

Tibetan and Austro-Asiatic origin and whose rugged,

central government launched the program in early 2014

mountainous and heavily forested region continues to

and supported private vaccine manufacturers to step

suffer from underdevelopment, widespread insurgency

up their production so as to ensure sufficient doses of

and severe poverty. A 2011 study conducted by ILRI

the vaccine were available for regularly immunizing all

in the states of Assam, Nagaland and Mizoram found

of the country’s pig populations against classical swine

that pig farmers there incur huge annual losses of more

fever. By drastically reducing pig fatalities, this initiative

than USD3.2 million (2 billion Indian rupees) due

is preventing devastating losses among India’s millions of

to pig deaths and the costs of treating sick pigs and

small-scale pig farmers, including the 1.5 million poor

replacing dead stock. These results convinced the Indian

pig-keeping households in northeast India. Classical

government to scale up production of vaccine against

swine fever costs, although negligible for treatment

classical swine fever and to launch a control program

(about USD0.27 per pig), are considerable when it

focused on northeast India. A meeting of northeast Indian

comes to a household’s loss of a pig (USD137) and the

policymakers was held to discuss ILRI’s findings and

costs of replacing it with a piglet (USD29).

Poverty has been reduced in much of India in recent
years. However, it has remained entrenched and even
increased (2004/5–2009/10) in the country’s northeastern
states, where 80% of tribal households rear pigs. For
this reason, India’s national and state governments are
focusing much development work in this region.

FUNDERS CGIAR | Navajbai Ratan Tata Trust | Sir Ratan Tata Trust
PARTNERS ILRI’s Enhancing Livelihoods through Livestock Knowledge
Systems (ELKS) project
CGIAR RESEARCH PROGRAM Livestock and Fish
CONTACT V Padmakumar, manager of the TATA-ILRI project in India on
Enhancing Livelihoods through Livestock Knowledge Systems (ELKS),
ILRI Animal Science for Sustainable Productivity program
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Cattle herded to a water point near Wajir, in northern Kenya,
by ILRI/Riccardo Gangale (CC BY-NC-SA).
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K E N YA a n d T H E A R A B I A N P E N I N S U L A : M E R S

Close encounters of the camel kind
A new pathogen goes viral and researchers scramble to discover its frontier origins

FACT

In 2012, a novel coronavirus called Middle East

also increase the likelihood of virus transmission to

Respiratory Syndrome (MERS-CoV) emerged in the

humans. The researchers are investigating whether

Arabian Peninsula. There is no cure or vaccine for

MERS-CoV might pose a risk to pastoral communities

MERS, which causes cough, fever and shortness of

and other consumers of camel milk and other raw

breath and can lead to pneumonia and kidney failure.

camel products. Other potential sources of infection,

Several studies have shown that dromedary camels

such as camel faeces and nasal discharge, should also

can act as a source of human MERS- CoV infection. In

be characterized. Pathogens such as these are likely to

two papers published in 2014, ILRI and collaborators

be under-reported in many African countries, where

showed that camels in eastern Africa have been

well-developed diagnostic laboratory networks and

infected with MERS-CoV since the 1980s, with young

courier services are rare. One of ILRI’s animal health

camels appearing to be at greater risk of harbouring

objectives is to develop and validate field-applicable

the virus than older camels. The similarity between

diagnostic tests based on amplification of MERS-CoV

MERS found in camels and in people suggests that

nucleic acids. That no human MERS cases have been

camels may provide a primary source of infection

observed in East Africa could indicate that the virus is

for people. Most livestock camels slaughtered in the

less virulent here than in Arabia or that cases are not

Arabian Peninsula are imported from the Greater

being detected and reported. More research, focusing

Horn of Africa, in particular Ethiopia, Kenya, Somalia

on people handling camels and consuming camel

and Sudan. Although the animal reservoir has been

milk in this region, will help to determine whether

identified, the different routes of infection and types

there have been silent or unrecognized infections.

of exposure remain largely unknown. A combination

Whether the infections in East African camels have led

of nomadic camel husbandry with a high-population

to, or could lead to, disease in people, and if or how

density of camels, along with the presence of younger

much the East African camel virus is related to the one

virus-susceptible camels, could increase the overall

infecting camels and people in the Arabian Peninsula,

levels of the virus in regional camel populations and

Egypt and Korea should be investigated.

Human cases of MERS have been reported from 25
countries, with the most recent outbreak in the Republic
of Korea. As of July 2015, MERS-CoV had caused at least
1,200 severe cases of respiratory infection and more
than 400 deaths.

FUNDERS CGIAR | European Union (EU) | German Research

Foundation (DFG)
PARTNERS Government of Kenya | University of Bonn Medical Centre,

Germany | Vétérinaires Sans Frontières Suisse, Kenya
CGIAR RESEARCH PROGRAM Livestock and Fish
CONTACT Joerg Jores, mycoplasma research group leader, ILRI Vaccine
Biosciences program
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Hamar man with headrest, southern Ethiopia (Eric Lafforgue)

Carrying stover home to feed animals
in the Ethiopian highlands,
by ILRI/Apollo Habtamu
via Flickr (CC BY-NC-SA).
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INDIA: Dual-purpose food-feed crops

From crop wastes to capital wealth

Harvesting ’residues’ as well as grains from crops can turn small farms into super farms

FACT

Growing crops that produce high yields of grain for

efficiency of feeds can also have dramatic results:

feeding people and also nourishing stalks, leaves and

In dairy buffalo production, it’s been shown to

other residues for feeding livestock allows combined

reduce water use by more than three-quarters: from

production of human food and animal fodder from

2350 to 548 litres of water per kg of milk. Farmers

the same land using minimal water and labour. Such

in developing countries can and do also sell their

’dual-purpose’ crops (better expressed as ’full-purpose’)

residues in specialized livestock fodder markets. In

greatly benefit the world’s smallholder farmers, who

parts of India, the prices for crop residues, weight

typically raise farm animals as well as grow crops to

for weight, approach, and sometimes exceed, half

capture the beneficial synergies of integrating both.

the price of grain. Researchers at ILRI and its partner

Growing full-purpose crops helps these farmers solve

organizations have developed improved varieties of

common problems such as scarce land, water and

these food-feed crops that can generate 25–35% more

feed. ILRI and its partners have developed the tools

income for farmers from fodder sales or 25–35% more

and approaches breeders require to evaluate and select

milk from their dairy cows. This breeding work, now

cultivars of wheat, maize, sorghum and other field

being extended across Asia and Africa, has improved

crops for feed as well as food quality. Among farmers

the quantity and quality of residues of maize, rice,

in India, use of improved sorghum residue combined

sorghum, pearl millet, barley, cowpea and groundnut

with feed fortification can more than triple average

and these fodder traits are now included in India’s crop

daily milk yields from 4 to 15 litres an animal a day.

breeding criteria. Mainstreaming development of full-

Another benefit of using crop residues as livestock

purpose crops in India would benefit more than 200

feed is that it helps conserve water, labour, land and

million people owning about 25% and 35% of India’s

capital. The same water used to produce human food

bovine and small ruminant population, respectively,

from crops, for example, also produces livestock feed

with the benefit-cost ratio of the research estimated

for animals (and, by extension, food from animals in

at 15–69:1, depending on the lag time in farmers

the form of milk and meat). Improving the water-use

adopting the new cultivars.

In India, 70% of all the dry-matter feed for farm stock
comes from stover.

PARTNERS Indian Council of Agricultural Research (ICAR) | Indian

FUNDER CGIAR

Directorate of Sorghum Research | International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT) | International Maize and
Wheat Improvement Center (CIMMYT)
CGIAR RESEARCH PROGRAMS Dryland Systems | Livestock and Fish
CONTACT Michael Blümmel, leader of this work, ILRI Animal Science
for Sustainable Productivity program
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Goat shelter by night, by ILRI/Birgit Boogaard (CC BY-NC-SA).

18

International Livestock Research Institute

MOZAMBIQUE and INDIA: Goat husbandry

The greater goat (and good)

Collective learning and commercial enterprise at work in disadvantaged communities

FACT

Across the great drylands of India (Rajasthan) and

distant (Maputo) traders. The changes among the 4,685

Mozambique (Inhambane) goat raising remains a

households participating in this project in India included

mainstay of poor households. Rarely slaughtered

producers trained in goat husbandry and feeding,

and eaten by the households that raise them, goats

greater farmer access to bigger and higher-producing

in these regions serve as critical four-legged savings

goat breeds and breeding expertise, youth trained as

accounts that can be sold to generate cash for school

’community field guide’ animal health workers, and

fees and medical and other emergencies. Despite their

the introduction of ’goat fairs’. Goat mortality rates

ubiquity and importance, goats have been neglected

dropped from 30–40% in 2011 to about 10% in March

as an agricultural sub-sector. Management practices

2013, on average saving the Indian households more

are negligible, with virtually no veterinary or other

than USD100 each in that period. The average number

investments made in these low-low-input production

of goats each Indian household kept rose from 5 to 6–7

systems. From 2011 to 2013, ILRI piloted a project

and the average number of goats each household sold

using small ruminant value chains as platforms for

each year doubled from 1 in 2011 to 2 in 2013, with the

reducing poverty and increasing food security. The aim

average prices obtained also rising. This project’s staff

was to model ways of transforming goat production

made use of ’innovation platforms’ to bring together

and marketing from a widespread but ad hoc, risky

stakeholders from across the value chain—from goat

and informal activity to a profitable enterprise largely

producers and traders to slaughterhouse and processing

benefiting, and controlled by, women and other

plant managers to service and input providers to goat

disadvantaged groups. In just 30 months, imGoats did

meat sellers and consumers to researchers, agricultural

manage to provoke local changes, which, among the

extension agents, civil society workers and government

500 households targeted in Mozambique, included

officials. While new to the project partners and

identification of communal grazing areas, establishment

producers and presenting some challenges, these

of model farms, farmer payments to paravets (trained by

innovation platforms managed to spark interest and

this project), improved goat reproduction and housing,

discussions, to facilitate sharing and learning and to

fewer goat deaths and more bulk animal sales to

encourage joint ideas and planning processes.

Most goats in dryland regions of South Asia and Africa
subsist on natural pasture, are tethered in small grazing
areas, go with little shelter and receive no veterinary
care, breed indiscriminately and are sold at the farmgate
for about USD30 each. Research shows that even
modest enhancements in goat rearing in these regions
can bring large benefits to farm households.

FUNDERS CGIAR | European Commission (EC) | International Fund
for Agricultural Development (IFAD)
PARTNERS BAIF Development Research Foundation | CARE–
Mozambique | Udaipur Animal Husbandry Department
CGIAR RESEARCH PROGRAM Dryland Systems
CONTACT Saskia Hendrickx, leader of this project, ILRI Animal Science
for Sustainable Productivity program
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15th century terracotta piggy bank from East Java, Indonesia, Yousef Jameel Centre for Islamic and Asian Art, Ashmolean Museum, Oxford University.
The piggy banks produced in the Majapahit Empire of Java began to be made in the 14th century,
when ’widespread wealth and a massive importation of bronze coins from China led to a new money economy
in which even the common people had cash on hand. Cash necessitates a place to put it,
which gave rise to artisans creating closed terracotta containers with slots into which coins could be dropped.
The celeng, a wild boar native to Java, was the favored shape because their endless appetites, rotund bellies
and love of mud made them a symbol of good luck and prosperity connected to the spirits of the earth’
(excerpted from ’The Dish’ blog by Andrew Sullivan).
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PHILIPPINES: Foot-and-mouth disease

A moveable feast

A country uses research to become ’disease free’—and export focused

FACT

In 1999, Carolyn Benigno, then head of the National

kept in so-called backyard systems with 20 or fewer

Foot and Mouth Disease Task Force in the Philippines,

animals per household, were the predominant livestock

requested ILRI’s support in a control and eradication

species affected by foot and mouth in the Philippines.

program she was running. ILRI was interested in

With ILRI’s evidenced-based results in hand, which

exploring opportunities for countries to capitalize

clearly showed the proposed foot-and-mouth eradication

on their comparative and competitive advantages to

program to be a worthwhile investment of public funds,

develop export trade of certain livestock products. To be

Benigno was able to convince her country’s policymakers

acceptable to importing countries, livestock exports are

and swine producers of the benefits of better disease

increasingly required to meet stringent animal health and

control. These groups then became actively involved

sanitary standards as detailed under the 1994 Agreement

in funding activities of the task force, public awareness

on Sanitary and Phytosanitary Measures. A typical pre-

campaigns and paying the salaries of checkpoint guards

condition for a country’s developing export trade in

assigned to man ports of areas free of foot and mouth.

livestock products is establishing its freedom from the

With this support, the task force became a force to be

OIE List A diseases (Office International des Epizooties/

reckoned with. This public-private partnership continued

World Organisation for Animal Health), especially from

until 2011, when the Philippines was declared free of

foot-and-mouth disease. An ILRI socio-economics team

foot and mouth. This official status opened up markets

complied with Benigno’s request and in 2002 published

for pork products from the Philippines and motivated

the results of its combined epidemiological and

the country’s backyard swine producers to upgrade their

economic modelling assessment of the potential benefits

piggeries. With its disease-free status, the government

of eradicating foot and mouth from the Philippines. The

today is planning a series of publicly funded, high-grade

results clearly indicated significant potential economic

provincial pork processing centres across the country.

benefits of Benigno’s program, particularly for Filipino

This Philippines success story demonstrates the key role

swine producers, who were threatened by a virus subtype

that epidemiological–economic impact assessments can

highly specific to pigs that was causing high piglet

play in supporting responsible, evidenced-based national

mortality and pig abortions and infertility. Pigs, mostly

policies and strategies.

Today, the Philippines is seeking stronger cooperation
among Southeast Asian countries and China so that they,
too, become free of foot-and-mouth disease, which is
an international trade requirement and a prerequisite
for opening market access and enabling the region’s
livestock sector to meet its huge potential.

FUNDERS CGIAR
PARTNERS Australian Department of Foreign Affairs and Trade (DFAT)

| Food and Agriculture Organization of the United Nations Regional
Office for Asia and the Pacific (FAO) | Philippines National Foot and
Mouth Disease Task Force, Bureau of Animal Industry | Philippines
national and local government units and livestock industry producers
and allied industries | World Organisation for Animal Health Southeast
Asia Foot and Mouth Disease Campaign (OIE)
CONTACT Steve Staal, ILRI representative for East and Southeast Asia;
and Tom Randolph, ILRI director of the CGIAR Research Program on
Livestock and Fish
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Satellite image of the Horn of Africa,
by the US National Aeronautics and Space Administration (NASA).

FACT

More than 95% of the cross-border trade within the
Horn of Africa is unofficial and undocumented, carried
out by pastoralists trading live cattle, camels, sheep
and goats, which generates an estimated total value of
USD250-300 million annually (100 times more than the
official figure). The seven member states of IGAD work
together for sustainable development of the Horn’s vast
and livestock-rich arid lands.
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FUNDERS CGIAR | United States Agency for International Development

(USAID)
PARTNERS African Agriculture Technology Platform (AATP) | AidData
| Climate Interactive (CI) | College of William and Mary | Colorado
State and Cornell universities | Drylands Development Centre of the
United Nations Development Programme (DDC, UNDP) | Drylands
Learning & Capacity Building Initiative (DLCI), Kenya | Euro Africa
Consult Limited, Kenya | Feinstein International Center at Tufts
University | Food and Agriculture Organization of the United Nations
(FAO) | Habitat INFO | Intergovernmental Authority on Development

H O R N of A FR I C A : Te c h n ic a l C o n s o r t i u m

Blueprints for more resilient livestock
communities and nations
Informing policy and practice for sustained dryland development

The Technical Consortium for Building Resilience in

national investment plans for long-term development

the Horn of Africa, hosted and housed at ILRI, is a

of the Horn’s arid and semi-arid lands. These plans

project of CGIAR and the United States Agency for

provide each country with an evidence-based blueprint

International Development. It was formed in 2011 in

for prioritizing interventions that will enhance the

response to a humanitarian crisis. The worst drought in

resilience of their communities. The plans drive country-

the region in decades, lasting from 2011 to early 2012,

level dryland projects and a regional framework for

profoundly eroded the livelihoods and assets of some

dryland development. Consortium and IGAD staff also

13 million people in northern Kenya, southern Ethiopia

developed six technical briefs that provide the rationale

and Somalia, displaced one in three Somalis and caused

and evidence base for identifying interventions. The

the deaths of tens of thousands of malnourished and

Consortium is now providing regional and country-

starving Somali people, where the crisis had turned

level workers with the tools they need to target

into famine. The Technical Consortium was created

investments, make informed decisions and monitor and

to help prevent such drought-related catastrophes

evaluate progress towards standard measures of human

from ever happening again. The Consortium harnesses

development and enhanced resilience (e.g. human

CGIAR and other research, expertise and knowledge

health, socio-economic status, living standards and

to enhance the capacities of communities not only to

education). These initiatives, in the form of an Investment

cope with drought but also to make continued progress

Targeting and Monitoring Toolbox, are being piloted in

towards development goals (this is what ILRI and

Kenya for its National Drought Management Authority

partners are calling ’development process resilience’).

and will be extended to all the IGAD member states.

The Consortium marshals the best technical advice

The Consortium’s systematic engagement with IGAD

available to give the region’s nations and peoples new

and its states is helping to bridge gaps between research

and effective means for enhancing their resilience,

and development initiatives, specifically by enhancing

particularly in the face of changes in population, food

government capacities to prioritize, plan and implement

production practices and climate. As a first step, the

investments that strengthen dryland resilience. With

Consortium helped the Intergovernmental Authority

improved capacity to inform its policy and practice

on Development (IGAD) and its seven member

decisions with the best evidence available, IGAD is

states—Djibouti, Ethiopia, Kenya, Somalia, South

working directly to widen and deepen the benefits of

Sudan, Sudan and Uganda—to develop regional and

investments made for the region’s durable development.

(IGAD) | Internal Displacement Monitoring Centre (IDMC) of the
Norwegian Refugee Council (NRC) | International Food Policy
Research Institute (IFPRI) | Institute for Development Studies (IDS)
| Innovation Transfer into Agriculture–Adaptation to Climate Change
(ITAACC) at the International Centre of Insect Physiology and Ecology
(ICIPE) | Kenya National Drought Management Authority (NDMA)
| Mercy Corps | Overseas Development Institute (ODI) | TANGO
International | Tulane University | Turkana Country Government |

United Nations Children’s Fund (UNICEF), Kenya | University of Texas
at Austin | World Agroforestry Centre (ICRAF) | World Bank | World
Food Program (WFP), Kenya
CGIAR RESEARCH PROGRAMS Climate Change, Agriculture and Food
Security | Dryland Systems
CONTACT Katie Downie, coordinator of the Technical Consortium for
Building Resilience in the Horn of Africa, ILRI Livestock Systems and
Environment program
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Series of drawings by ILRI/Wassene (CC BY-NC-SA).
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EAST AFRICA: Dairy feed

Processed feed products pass proof of concept
A public-private partnership creates two smart products for smallholder dairy farmers

FACT

ILRI formed a partnership with Novus International, a

ILRI envisaged distribution of good-quality, low-cost

US-based company that markets animal-feed nutrition

products through this dairy hub system. Novus was

supplements, in 2009, when Novus was looking to

looking for a platform for its products, ILRI, a product

diversify and grow its markets and ILRI was looking to

for the farmers. The ILRI-Novus partnership succeeded

partner with a company to develop feed supplements

in getting two feed technologies tested and adapted

tailored to the specific needs and circumstances of

to dairy smallholder requirements. An extruded pellet

Africa’s smallholder farmers. Novus had nutritional

formulation and a dry-season molasses-based feed

knowhow and expertise in producing high-quality

supplement block were formulated and tested in

supplements. ILRI understood local East African dairy

Kenya and Uganda with EADD farmers. Animals fed

production systems and their constraints. An East

on the calf starter pellets came into calf nearly a year

African Dairy Development project (EADD) coming on-

before their age-mates. Cows given the molasses block

stream just then with ILRI’s involvement was focusing

produced 180% more milk and had longer lactation

on developing market-oriented dairy ’hubs’ to propel

periods. These highly promising results catalysed

some 179,000 dairy farmers in Kenya, Uganda and

demand from EADD farmers. Novus has given ILRI the

Rwanda into the middle class. EADD welcomed sound

formulations for the products to use freely and ILRI is

business innovations. Its hubs were ideal entry points

now looking for local companies to produce the pellets

for on-farm trials to test products. Novus immediately

and blocks commercially. That will mean more milk

saw the marketing potential: eastern Africa has 15

produced on smallholder farms, more dairy products on

million pastoralists and smallholder farmers who

offer on store shelves and more healthy profits for the

produce more than 15 billion kilograms of milk a year.

producers, investors and customers alike.

Milk yields in East Africa drop noticeably during the
dry seasons, when feeds are scarcest. While the annual
milk yield for a cow in Europe can exceed 8,000
kilograms (kg), purebred dairy cows in Uganda average
less than 2,000 kg. Crossbreds and indigenous cows
performed even more poorly, averaging 1,000 and
500 kg, respectively.

FUNDERS Bill & Melinda Gates Foundation (BMGF) | CGIAR
PARTNERS East African Dairy Development Project (EADD) | Heifer

International | Novus International Ltd.
CGIAR RESEARCH PROGRAM Livestock and Fish
CONTACTS Tom Randolph, director of the CGIAR Research Program on
Livestock and Fish; and Ben Lukuyu, ILRI Animal Science for Sustainable
Productivity program
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Dung beetles rolling a ball of dung, by Heath Windcliff, via Flickr (CC BY-SA).
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GLOBAL: Livestock manure

A kiosk for the dung at heart

A one-stop shop for managing manure helps turn waste into wealth and health

FACT

Manure is a valuable source of nutrients, organic matter

non-mechanized and small farm environments. This

and renewable energy. Sound manure management

assessment revealed that the main drivers of manure

in much of the world can enhance food security

policies are issues around energy production or

while generating energy and reducing greenhouse

environmental or public health problems. The fertilizer,

gas emissions. But the reverse is also true: improper

soil amendment and food security benefits of using

management can lead to nutrient losses in soils,

manure tend to hold little sway. Improved coordination

environmental degradation, human health risks and

among relevant ministries, such as those of agriculture,

greater emissions of greenhouses gases (manure and

energy, public health and environment, would help

manure management account for 10% of total livestock

countries develop coherent and holistic policies. ILRI

emissions). In developing countries especially, where

and partners in 2014 also launched an innovative

managing manure is difficult, nutrients and organic

’Manure Management Kiosk’ that provides resources,

matter are often lost, causing environmental, climate

knowledge and links to help the global livestock sector

and public health problems. Integrated manure

turn integrated manure management opportunities

management encompasses all activities along the

and ideas into practice. About 75–95% of the nutrient

’manure chain’—from excretion, collection, housing

intake of livestock is excreted through dung and urine.

and storage of dung and urine to anaerobic digestion,

Capturing and recycling these to agricultural land as

treatment and transport to application. As remarkably

fertilizer and organic matter reduces the environmental

little is known about manure management at a

’hoofprint’ of livestock. Integrated manure management

global scale, ILRI and partners in 2014 conducted an

reduces emissions of short-lived climate pollutants,

assessment of livestock manure policies in 34 countries

captures methane as a source of energy and enhances

in Africa, Asia and Latin America, followed by in-

crop production, thus mitigating greenhouse gas

depth assessments of manure management practices

production and climate change, reducing use of

in 6 countries. The report reveals wide variation in

commercial fertilizers and fossil fuel, saving trees, and

manure management practices, but a common problem

improving both livestock livelihoods and the livestock

in managing urine and liquid manure, especially in

sector’s contribution to sustainable food security.

Livestock manure represents a valuable resource. Most
of the nutrients in livestock diets are excreted in dung
and urine, and manure contains the undigested fraction
of organic matter in livestock diets, including nitrogen,
phosphorus, potassium and sulphur, which are essential
for plant growth.

FUNDERS CGIAR | Climate and Clear Air Coalition (CCAC)
PARTNERS Food and Agriculture Organization of the United Nations
(FAO) | Global Agenda for Sustainable Livestock (GASL) | Livestock
and Manure Management Component (LMMC) of the Climate
and Clear Air Coalition (CCAC) Agriculture Initiative | Stockholm
Environment Institute (SEI), Thailand | Tropical Agricultural Research
and Higher Education Centre (CATIE) | Wageningen University
CGIAR RESEARCH PROGRAMS Climate Change, Agriculture and Food
Security | Livestock and Fish
CONTACT David Pelster, leader of this work, ILRI Livestock Systems and
Environment program
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The goddess Hathor, in the form of cow, suckling the Pharaoh,
painted relief, Chapel of Hathor, Mortuary Temple of Hatshepsut,
Deir el-Bahari, Theban Necropolis, Egypt, New Kingdom,
Dynasty XVIII, by ILRI/Dave Elsworth (CC BY-NC-SA).
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K E N YA : A f l a t o x i n s i n m i l k

Milk of human unkindness

The first comprehensive studies of toxins along the dairy feed chain

FACT

Mycotoxins such as aflatoxins found in food can cause

and odourless and persist through cooking. Second,

illness and, in high or long-standing doses, death.

although toxins are invisible, they are often found at

These toxins are formed by strains of moulds that infest

higher levels in damaged or mouldy corn which is

susceptible grains such as maize and sorghum (see the

often given to livestock. Third, enforcing regulation

next story about ILRI research on aflatoxins in maize).

is often difficult: Although Kenya like most countries

Dairy cows that eat contaminated maize and other feed

has set aflatoxin limits for human food, enforcing

can yield contaminated milk. Milk is a major food in

regulations, including destruction of contaminated food,

Kenya, which is also one of the world’s hotspots for

in countries where more than half of grain samples

aflatoxin-related deaths. While several studies have been

can be contaminated is problematic. Even worse, trade

conducted on the presence of aflatoxins in staple crops

limitations may cause producers to sell grain with the

and people, no comprehensive studies have yet been

lowest levels of aflatoxins, leading to concentrations of

made on the health risks associated with consumption

contaminated foods in local markets. Fourth, people in

of aflatoxin-contaminated milk. This is a special concern

low-income countries where most food is home grown

because milk is often given preferentially to Kenyan

or purchased in informal markets are at increased risk. In

children. Whereas children are in need of the rich

Kenya, for example, more than 80% of crops and dairy

nutrients provided by milk, children are more susceptible

products are sold locally and consumed rapidly. These

to aflatoxins than adults. An ILRI project is carrying out

markets, though risky, remain essential for poor people.

a series of studies to assess risks, economic impacts

And fifth, worldwide, poor people subsist mainly on one

and disease control technologies along the Kenyan

or two major food groups and lack a diverse diet, as was

dairy feed chain. One such study performed a series

the case just a few generations ago in Europe. In Kenya,

of ’participatory rural appraisals’ in different villages

these staple foods are mainly maize, sorghum, and even

to understand the current knowledge, attitudes and

milk, all of which are prone to aflatoxin contamination.

practices of farmers so as to inform possible solutions.

With results of these studies in hand, Kenya’s food safety

The preliminary results show that tackling the problem of

authorities are in position to develop ways to mitigate

aflatoxins will be difficult. First, the toxins are invisible

contamination of the country’s milk supplies.

People in Kenya consume much more milk than people
in other African countries, with estimates as high as 145
litres per person each year.

FUNDERS CGIAR | Finnish Ministry of Foreign Affairs
PARTNERS East African Community | International Food Policy
Research Institute (IFPRI) | MTT AgriFood Research Finland
CGIAR RESEARCH PROGRAMS Agriculture for Nutrition and Health |
Policies, Institutions and Markets
CONTACT Johanna Lindahl, leader of the My-Dairy project, ILRI Food
Safety and Zoonoses program
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Members of the Cereal Millers Association of Kenya visit the
BecA-ILRI Hub laboratories, by BecA/ILRI (CC BY-NC-SA).
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E A ST AFRICA and BEYOND: Af latoxin s in maize

Troubling toxins

A high-tech shared lab works to reduce contamination of a staple food and feed of Africa

FACT

More than 300 million people depend on maize

field trials in the region; conducted an on-farm survey of

as a staple food across sub-Saharan Africa. Maize

multi-mycotoxin prevalence and pre-, peri- and post-

crops are susceptible to accumulation of toxic fungal

harvest inputs and practices; developed a biophysical

metabolites called mycotoxins. Many cereals, nuts,

model to estimate aflatoxin risk for specific varieties

fruits and other important food crops are susceptible

under different environmental conditions; and identified

to contamination by aflatoxins, a class of mycotoxins

potential drivers and mitigation measures to reduce

produced by species of Aspergillus. Aflatoxins are

aflatoxin risk. Less susceptible maize lines have been

estimated to contaminate 25% of the global food

identified for integration into national breeding programs

supply—with 4.5 billion people potentially exposed to

and sampling and diagnostic testing procedures adapted

high, unmonitored levels—most of them in developing

to be better suited for use in the region. The CAAREA

countries. Highly carcinogenic, aflatoxins are lethal in

project has also contributed to the ongoing development

high doses, with chronic exposure potentially stunting

of policies to address this complex problem. Since the

infant development, blocking nutrient absorption

establishment of the mycotoxin-nutritional analysis

and suppressing the immune system. To address the

laboratory in 2011, almost 100 users have conducted

aflatoxin problem in Africa, the first regional mycotoxin

research on the platform with the support of the project

and nutritional analysis platform has been established

team, including scientists from seven African countries

at the Biosciences eastern and central Africa (BecA)-

and a range of complementary international projects.

ILRI Hub in Nairobi, Kenya. This shared platform

Through engagement with private-sector players such

established through the flagship Australian-funded

as the Kenya Cereal Millers Association—which has

project Capacity and Action for Aflatoxin Reduction

over ten million customers, including the urban poor—

in East Africa (CAAREA) includes a suite of state-of-

the CAAREA team is also advising the private sector’s

the-art technologies well suited to addressing aflatoxin

efforts to enhance food safety. (Read the preceding

contamination in Africa’s food and feed crops, as well

story for ILRI research on aflatoxins in milk.) Improving

as contaminated livestock commodities. In addition to

the varieties and management practices of maize

establishing the platform, the CAAREA project team,

growers in Kenya and Tanzania could benefit many

which includes national partners from Kenya and

millions of farmers, translating into safer food, trade and

Tanzania has conducted the first inoculated aflatoxin

communities across East Africa.

Improving the varieties and management practices of
maize growers in Kenya and Tanzania could benefit
many millions of farmers, translating into safer food,
trade and communities across East Africa.

PARTNERS Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Australia | Cornell University | Kenya
Agricultural and Livestock Research Organisation (KALRO) | Open
University of Tanzania | Partnership for Aflatoxin Control in Africa
(PACA) of the Comprehensive Africa Agriculture Development
Programme (CAADP) | Queensland Department of Agriculture,
Fisheries and Forestry (QDAFF) | Tanzanian Agricultural Research
Institute (ARI)-Uyole | Tanzania Ministry of Agriculture, Food
Security and Cooperatives | University of Minnesota/HarvestChoice |
University of Pretoria | University of Queensland/Queensland Alliance
for Agriculture and Food Innovation (QAAFI)
CONTACT Jagger Harvey, leader of this project, BecA-ILRI Hub

FUNDERS Australian Department of Foreign Affairs and Trade (DFAT) |

CGIAR
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Illustrated map of the world’s livestock populations
by ILRI/Rob O’Meara (CC BY-NC-SA).
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GLOBAL: Livestock Geo-Wiki

Counting your sheep

Participatory mapping for navigating a sea of changes in the global livestock sector

FACT

Global demand for meat, milk and eggs in developing

that China’s population of 450 million pigs is seven

countries is driving livestock sector growth and

times the size of the pig population in the United

transformation. Meeting the rising demand for these

States. Still under development is a comprehensive

products among the world’s growing and urbanizing

global livestock information system, which will be

populations provides many economic opportunities,

complemented by modules on the major benefits and

and promises to provide affordable animal-source

impacts linked to the livestock sector in such important

foods, for many of the world’s undernourished poor.

areas as health and nutrition, poverty and growth, and

But the same growth comes with environmental, social

climate and natural resource use. The maps are an

and public health risks that must be managed carefully.

essential foundation for much important environmental,

To help guide the sustainable growth of the livestock

epidemiological and related work today. They have

sector, a Livestock Geo-Wiki has been developed by

already been central to estimating greenhouse gas

ILRI and a group of international organizations and

emissions from the livestock sector, assessing the risk

universities. This group is revising and updating global

of a new strain of bird flu (H7N9) spreading in East

maps of livestock distributions and production systems.

Asia, and estimating global antimicrobial consumption

The site provides a central viewer, a validation tool

in livestock production. The Livestock Geo-Wiki is a

and a repository for the map data. New global maps

branch of Geo-Wiki, a platform providing citizens with

of livestock production are at the centre of this wiki,

the means to engage in environmental monitoring of

with maps of all the world’s major livestock species—

the earth by providing feedback on existing spatial

cattle, chickens, ducks, pigs, sheep and goats—at a

information overlaid on satellite imagery or by

resolution of one kilometre, showing in great detail

contributing entirely new data. Data can be input via

the distribution and density of these animals. The

the traditional desktop platform or mobile devices, with

maps allow for immediate insights, such as the fact

campaigns and games used to incentivize input.

The total biomass of the world’s livestock now
outweighs that of any other land-based vertebrates, wild
or domestic, including humans.

FUNDERS Bill & Melinda Gates Foundation (BMGF) | CGIAR | Fonds

National de la Recherche Scientifique (FNRS) | Food and Agriculture
Organization of the United Nations (FAO)
PARTNERS Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Australia | Environmental Research Group
Oxford (ERGO) | Food and Agriculture Organization of the United
Nations (FAO) | International Institute for Applied Systems Analysis
(IIASA) | Université Libre de Bruxelles (ULB) | University of Oxford |
Wageningen University and Research Centre
CGIAR RESEARCH PROGRAMS Agriculture for Nutrition and Health |
Climate Change, Agriculture and Food Security | Integrated Systems
for the Humidtropics
CONTACT Tim Robinson, leader of this project, ILRI Livestock Systems
and Environment program

ILRI 2014–2015 Corporate Report

33

B I G

I M P A C T

A ’climate-smart’ crossbred goat from western Kenya
by CCAFS/Cecilia Schubert, via Flickr (CC BY-NC-SA).
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GLOBAL: Livestock and climate change

Where BIG opportunities lie

Many solutions to global warming lie in an unlikely place—the livestock sectors of developing countries

FACT

Changes in climate and climate variability will

and by international, regional and national agencies.

affect livestock production systems in all parts of

The most detailed livestock analysis to date, published

the world, particularly the one billion poor people

by ILRI and partners in a special ’global change’

whose livelihoods depend on livestock. At the same

issue of the Proceedings of the National Academy

time, livestock production is a major contributor

of Sciences (PNAS) at the end of 2013, has catalyed

to greenhouse gas emissions, putting pressure on

change in the broader climate change community,

livestock keepers to mitigate emissions as well as

with several modelling groups in addition to those

to adapt to change. Little is known about the likely

at IIASA seeking to incorporate the new data in their

impacts of climate change on resource-poor livestock

work. The research is cited in the IPCC 5th Assessment

keepers in the developing world. ILRI and partners are

report on mitigation, the most important international

working to provide new information that can inform

document on climate change for policymakers, and

environmental debate and guide decision-making

is also being used in the IPCC’s integrated assessment

at all levels on such matters as judicious research

models, the results of which inform the design

agendas. The good news is that the smallholder

of mitigation targets and evaluation of mitigation

livestock sector may hold the key both to mitigating

options. A new environmental initiative at ILRI, called

greenhouse gas emissions from the livestock sector

the Mazingira Centre, which started operations in

and to making smallholder production much more

2014, is further helping to improve such datasets.

efficient. The latter is a triple win for raising household

Scientists from Mazingira (Swahili for ’environment’)

incomes, reducing greenhouse gas emissions per

are obtaining the first greenhouse gas emissions and

unit of product and coping with variable climates.

related data obtained directly from African smallholder

ILRI’s contributions to the IPCC Assessment reports of

livestock and livestock systems. These data will replace

2007 and 2014 have been used to help set priorities

guesses and estimates based on livestock systems

by donors such as the United Kingdom Department

in industrialized countries, which have until now

for International Development, the World Bank, the

distorted estimates of Africa’s greenhouse gas emissions

United States Agency for International Development

and led to inappropriate recommendations for dealing

and the International Development Research Centre,

with climate change issues on the continent.

Livestock systems cover 2.5 billion hectares of land
globally. Mixed crop-livestock systems produce over
90% of the world’s milk supply and 80% of the meat
from ruminants. Mixed crop-livestock and rangelandbased livestock systems provide most of the staples
consumed by poor people. Demand for milk, meat and
eggs is skyrocketing in many developing countries as
populations and incomes rise.

FUNDERS CGIAR
PARTNERS Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Australia | International Institute for Applied
Systems Analysis (IIASA)
CGIAR RESEARCH PROGRAM Climate Change, Agriculture and Food
Security
CONTACT Philip Thornton, ILRI focal point for the CGIAR Research
Program on Climate change, Agriculture and Food Security and leader
of its Policies and Institutions flagship program, and senior scientist in
ILRI’s Livestock Systems and Environment program
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Cow skull, via Imarcade.com.
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A FR I C A /M I D D L E E A S T: R i f t Va l l e y f e ve r

Stopping a virus from going viral

Help for governments controlling a lethal zoonotic disease that erupts only every decade or so

FACT

Rift Valley fever in sheep, goats, cattle and camels is

risk maps and a framework for helping governments

generally found in eastern and southern Africa but

make decisions about when and where to implement

occurs in most of sub-Saharan Africa. Since 1934,

interventions to control Rift Valley fever. This work is

when the causative virus was first characterized at

designed to enable public and animal health officials

Kenya’s Veterinary Research Laboratory at Kabete,

to replace the current ’all or nothing’ approach to

the virus has caused large disease outbreaks; in

monitoring and controlling this disease with a risk-

some herds, virtually all pregnant livestock abort and

based approach. The tool identifies a sequence of five

many animals die (including 90% of infected lambs),

events (decision points) that point towards the high

leading to substantial direct economic losses as well

probability of an outbreak, such as the onset of heavy

as indirect harm in the form of trade reductions. The

rains and the occurrence of mosquito swarms, and

virus is transmitted among livestock by mosquitoes,

sets out 13 possible interventions, such as targeted

typically after heavy and persistent rainfall that favours

vaccination, that should be implemented at each

their breeding. Outbreaks were confined to livestock

stage. The tool is now part of Kenya’s Rift Valley Fever

in Africa until 2000, when the disease hit Saudi

Contingency Plan as well as regional strategies for

Arabia and Yemen. The virus may also infect people,

managing the disease. In 2014, the framework was

mostly by direct contact with the blood or organs

further refined to incorporate public health measures

of infected animals. Although most human cases

that widen its application for use in One Health

are mild, they can include haemorrhagic fevers and

approaches. (Still needed are establishment of national

encephalitis, and the first Egyptian outbreak (1977)

Rift Valley fever emergency funds and effective

and more recent outbreaks in West Africa (1997)

communications systems.) With high likelihood of

and in the East and Horn of Africa (2006) have led

a severe El Niño event, and thus an outbreak of Rift

to significant numbers of human deaths (600 people

Valley fever, towards the end of 2015, ILRI scientists

died in Egypt alone). Epidemics occur about every ten

are working with members of a Zoonosis Technical

years, making it difficult for governments to develop

Working Group in Kenya and a similar group in

interventions in the face of an outbreak after a period

Tanzania to advise authorities on optimal ways to

of no visible cases. Following the 2006/7 outbreak

control any outbreak of the disease so as to prevent its

in Kenya, ILRI and partner organizations developed

spread and reduce its harm.

An outbreak of Rift Valley fever in Kenya in 1950/51
killed an estimated 100,000 sheep; the last major
outbreak in the country, in 2006–7, sickened 700
people, killing 150 of them, and cost the economy
some USD32 million. Evidence suggests that the
geographical range of the disease is expanding and that
future outbreaks in newly affected areas will have more
devastating impacts than those in areas that have had
multiple exposures.

FUNDERS CGIAR | Ecosystem Services for Poverty Alleviation (ESPA)
PARTNERS African Union–Interafrican Bureau for Animal Resources |
Kenya Department of Veterinary Services | Kenya Ministry of Health |
Kenya Zoonotic Disease Unit
CGIAR RESEARCH PROGRAM Agriculture for Nutrition and Health
CONTACT Bernard Bett, leader of this project, ILRI Food Safety and
Zoonoses program
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Eater (Mangeuse) by Jean Dubuffet, 1944, gift of Mr and Mrs Ralph F Colin,
Museum of Modern Art, used with permission.
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GLOBAL: Food safety

Dying for meat

Ensuring fair as well as safe animal-source foods in developing countries

FACT

Animal products are vital parts of the diets and

income countries risk intensifying malnutrition and

livelihoods of people across sub-Saharan Africa and

poverty—while doing little to improve food safety. Blunt

other developing regions. But consuming meat, fish,

crack-downs on informal milk and meat sellers that

milk and eggs can also pose significant health risks.

are a critical source of food and income for millions of

In developing countries, where incomes are low

people are not the solution. That will just exacerbate

and enforcement of regulations weak, the so-called

hunger and further limit money-earning options for

’informal sector’ is large, accounting for sales of more

the poor. In low-income countries, it’s important to

than 80% of the animal-source foods produced. These

separate potential hazards—such as bacteria, viruses,

traditional, domestic markets lack modern infrastructure

parasites, chemicals and toxins—from the real-world

and escape effective food safety regulation and

risks they are likely to present to consumers. Data

inspection. A central pillar of ILRI’s work is that food for

from sites across East Africa, for example, show that

all people should not only be ’safe’—free from hazards

the unpasteurized milk commonly available from

and improving rather than worsening diets—but also

street vendors may contain many health ’hazards’

’fair’—providing maximum opportunities to the many

but negligible health ’risks’ to consumers due to the

poor people involved in food production and sale and

common practice in this region of boiling milk before

also improving (or at least not worsening) the position

consuming it. Analyzing the flow of food products

of poor women. A book ILRI researchers published in

from producer to consumer can identify opportunities

2014 reviews key issues and 25 case studies of the

for effective interventions. In this instance, training

meat, milk, egg and fish food sectors across countries

informal milk vendors generated lasting benefits

in East, West and southern Africa and makes important

worth USD28 million per year. ILRI’s Safe Food,

new recommendations based on these robust analyses.

Fair Food research project proposes adapting risk-

The researchers involved small-scale producers and

based approaches successfully used for food safety in

consumers in the data collection process. A key finding

developed countries to the domestic informal markets

of the report is that misguided efforts to control the

of developing countries, a methodology ILRI calls

alarming burden of food-related illnesses in low-

’participatory food safety risk assessment’.

More than 2 billion people are sickened each year from
the food they eat. In sub-Saharan Africa, at least one
in ten cases of gastrointestinal or diarrhoeal diseases,
which rank among the top three killers in the region,
are caused by food-borne threats. In most developing
countries, more than 80% of purchases of milk, meat
and eggs occur in informal, largely unregulated, ‘wet’
markets. Importantly, ILRI’s results indicate that the
safety of animal-source foods in such markets is best
improved by approaches that assess the ‘risks’ rather
than ‘hazards’ of consuming these foods.

FUNDERS Australian Center for International Agricultural Research

(ACIAR) | CGIAR | German Federal Ministry for Economic
Cooperation and Development (BMZ)
PARTNERS | Centre Suisse de Recherches Scientifique en Côte d’Ivoire
(CSRS) | Hanoi School of Public Health | University of Nairobi |
CGIAR RESEARCH PROGRAM Agriculture for Nutrition and Health
CONTACT Delia Grace, ILRI focal point for the CGIAR Research
Program on Agriculture for Nutrition and Health and leader of its
Agriculture-Associated Diseases flagship program, and leader of ILRI’s
Food Safety and Zoonoses program
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Chi-wara antelope dance headdress
from the Bamana culture, Mali,
via www.tribal-art-auktion.de.
This ritual object representing an antelope is used by
the Bambara ethnic group in Mali in rituals associated
with agriculture, to teach the young social values as
well as agricultural techniques.
In Bambara, ’chi wara’ means ’labouring wild animal’
and is a representation of Bambara mythos about the
creation of farming. Half antelope, half human born
from the union of the sky goddess Mousso Koroni and
an earth spirit in the shape of a cobra, the Chi Wara
came to earth to teach humans to sow crops, and thus
is honoured at both sowing and harvest festivals.
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EAST and CENTRAL AFRICA: AgInvest Africa

Resourcing resources

Tracking and mapping agricultural investments in Africa

FACT

Launched in early 2014, AgInvest Africa is a web

in the year 2005, the portal provides information on

portal of information about agricultural interventions

who is investing in agriculture and where. It helps

made by development agencies and banks,

to identify investment gaps and to guide decisions

international organizations, governments, non-

about where to direct resources. Its information

governmental organizations, philanthropists and the

facilitates partnerships, helps to align interventions

private sector. AgInvest Africa was developed by the

and contributes to mutual accountability. Searches

Regional Strategic Analysis and Knowledge Support

are downloadable and can be exported to Excel

System for Eastern and Central Africa (ReSAKSS-

spreadsheets. A map page shows all projects in Google

ECA), which is hosted and run by ILRI. ReSAKSS is an

map formats at district levels. Clicking on a specific

Africa-wide network offering high-quality analyses and

district loads all projects by all donors in that district

knowledge products to improve policymaking, track

and provides project and donor names and project

progress, document success and derive lessons for the

start and end years. The AgInvest Africa portal contains

implementation of agricultural and rural development

information for national interventions in Burundi,

policies and programs in Africa. The AgInvest portal

Democratic Republic of Congo, Djibouti, Eritrea,

collates information from many sources and countries

Ethiopia, Kenya, Madagascar, Malawi, Mozambique,

on agricultural programs, projects and initiatives in

Rwanda, South Sudan, Swaziland, Tanzania, Uganda

one database and facilitates continuous updating

and Zambia, with country coverage across Africa

(users can upload information directly onto the

expanding. Agricultural stakeholders are invited to

site). The focus of AgInvest Africa is on development

fill information gaps in the database and partner

rather than research or humanitarian projects, as

with ReSAKSS to sustain the mapping and tracking of

other initiatives are documenting the latter. Starting

investments at regional and national levels.

2014 was the ‘Year of Agriculture in Africa’. Over
the last decade, African countries that increased their
investments in agriculture by meeting or exceeding
their targets as noted in the Comprehensive African
Agricultural Programme managed to reduce their
hunger and poverty levels while increasing their
national productivity.

FUNDERS Bill & Melinda Gates Foundation (BMGF) | CGIAR |

Department for International Development (DFID), UK | Swedish
International Development Cooperation Agency (SIDA) | United States
Agency for International Development (USAID)
PARTNERS African Union Commission (AUC) | Common Market for
Eastern and Southern Africa (COMESA) | International Food Policy
Research Institute (IFPRI) | NEPAD Planning and Coordinating Agency
(NPCA)
CGIAR RESEARCH PROGRAM Policies, Institutions and Markets
CONTACT Joseph Karugia, coordinator of the Regional Strategic
Analysis and Knowledge Support System—East and Central Africa
(ReSAKSS-ECA), ILRI Policies, Trade and Value Chains program
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Entrance to the Svalbard Global Seed Vault, in the Arctic Circle, as seen at dusk,
by Mari Tefre/Global Crop Diversity Trust Art project: Dyveke Sanne (CC BY-NC-SA).
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GLOBAL: Forage genebank

Forages to the fore

Conserving the diversity of plants that feed animals that feed people

FACT

ILRI manages a genebank to preserve the seeds and

can yield 10–30 tonnes of dry matter per hectare per

other genetic materials of plants that feed hungry

year under smallholder conditions, is a major source of

animals on millions of small, rain-fed, family farms

fodder for East Africa’s dairy producers, providing up to

across the developing world. ILRI’s forage genebank,

80% of their forage requirements. Two major diseases,

in Addis Ababa, Ethiopia, houses seeds of 19,000 plant

stunt and smut, can reduce Napier yields severely (e.g.,

populations, representing more than 1,400 forage

smut by 25–46%). Disease-tolerant Napier grass varieties

species, including all-important African grasses, which

held in ILRI’s ’in trust’ forage collection are being

are the mainstay of South American as well as African

distributed and planted to prevent such yield losses, and

ruminants; African highland clovers and other soil-

higher yielding varieties are being devleoped, to protect

enhancing legumes; and fodder trees and shrubs, whose

the incomes and nutrition of many of the three million

regularly pruned leaves supply much-needed protein for

dairy smallholders located where these diseases are

year-round livestock feeding. To date, ILRI’s genebank

spreading. Such fodder collections matter: Some 70%

has distributed more than 35,000 samples of seeds to

of the world’s agricultural area (and 26% of total land

ILRI’s national partners in 111 countries for their own

area) is covered by grasslands. And the global animal

forage research and development. The diversity safely

farm is large and growing, with more than five times as

stored in ILRI’s forage collection (and safely duplicated

many farm animals as people. At any one time, there

in the Svalbard Global Seed Vault, deep in the Arctic

are more than 37 billion animals being raised to feed

Circle) is providing these scientists with the genetic

today’s population of 7 billion people: 4.5 billion cattle,

wealth needed to develop forages for livestock farmers

sheep, goats and other big animals; 1.5 billion pigs;

of the future. These new forages, designed to be not

30.5 billion poultry; and just over 1 billion less common

only high yielding but also disease tolerant and ’climate

livestock species, such as rabbits and hares. The great

smart’, will serve as ground zero in the battle to feed

majority of these animals (some 80%) are being raised

the animal stock that will feed the world’s growing

not in industrialized countries but rather in countries

human populations. For example, smallholders in Kenya

across the developing world. Finding better ways to feed

continue to produce more than 80% of all the milk

the animal stock that feed people will help ensure global

sold in Kenya today. Napier, or ’elephant’, grass, which

and sustainable food security.

Established in 1983, ILRI’s collection of forage grasses,
legumes and fodder trees native to developing countries
is one of the most diverse of its kind in the world.
Most of the world’s cultivated forage grasses originated
in the extensive grasslands and rangelands of subSaharan Africa.

FUNDERS CGIAR | Ministry for Economic and Development (BMZ),

Germany | Global Crop Diversity Trust | National Forestry, Crops and
Livestock Research Institute (INIFAP), Mexico
PARTNERS International Center for Tropical Agriculture (CIAT) |
Ethiopian Institute of Agricultural Research (EIAR) | Kenya Agricultural
and Livestock Research Organisation (KALRO)
CGIAR RESEARCH PROGRAM Managing and Sustaining Crop Collections
CONTACT Jean Hanson, leader of forage diversity research and manager
of the ILRI Forage Genebank, ILRI Feed and Forage Biosciences program
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Boli figure, from the Bamana culture, Mali, for the Kono Society, late 19th-early 20th centuries, clay and organic materials,
Brooklyn Museum, Gift of Georges Rodrigues (CC BY).
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AFRICA: Livestock disease

A more perfect union

Disease-resistant cattle could usher in a new era in African food production

FACT

African animal trypanosomiasis, a variant of what

against trypanosomiasis. Remarkably, this gene codes

is known as ’sleeping sickness’ in people, is among

for a protein that kills all known kinds of trypanosome

the continent’s most devastating livestock diseases,

parasites, human as well as animal, in the bloodstream.

wasting and killing cattle, the most important asset

(A three-year-old gene editing technique, known as

of most poor African households, across a swath of

CRISPR-Cas9, which is likely to transform biology and

Africa as large as continental USA. It’s been argued

medicine, makes it so easy, cheap and efficient to move

that this single disease, spread by the bite of the

genetic sequences around that scientists may be able

tsetse fly, is largely responsible for holding back the

to confer disease resistance in Africa’s cattle simply

agro-industrial revolution in Africa. As part of ILRI’s

by tweaking their genomes.) A final step will be to

comprehensive fight against Africa’s trypanosomiasis

make these disease-resistant cattle available to Africa’s

burden, the institute is in the early stages of a long-

national breeding schemes to provide countries with

term project to develop cattle able genetically to resist

another option in their fight against trypanosomiasis.

this disease, an accomplishment that could save the

This research potentially offers a reliable, self-sustaining

lives of livestock and people both. Thus far, ILRI and

and cost-effective way of protecting tens of millions of

its partners successfully cloned a healthy male calf

African cattle against disease and untimely death, as

from one of East Africa’s most important cattle breeds,

well as dramatically reducing poverty across Africa.

the Boran. The animal, the first clone of an African

By shrinking the animal reservoir of trypanosome

cattle breed, is now fully grown and has sired five

pathogens, such animals could also help save thousands

healthy offspring of his own. A next step is to develop

of human lives each year. As public safety and animal

a Boran clone modified with a gene that naturally

welfare are paramount for ILRI and its partners, ILRI

confers resistance to the disease. This involves using a

researchers are working with the relevant Kenyan and

synthetic copy of a gene sequence originally identified

international regulatory authorities to ensure that the

in a baboon population that should protect cattle

highest biosafety standards are employed.

African animal trypanosomiasis has been estimated to
cost African economies up to USD5 billion each year.

FUNDERS CGIAR | US National Science Foundation
PARTNERS City University of New York | Michigan State University

| Roslin Institute at the University of Edinburgh | Universities of
Liverpool and Manchester
CGIAR RESEARCH PROGRAM Livestock and Fish
CONTACT Steve Kemp, leader of this project and ILRI Animal
Biosciences program
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Portrait of the ancient disease-resistant (trypanotolerant)
humpless N’Dama cattle of West Africa,
by ILRI/Stevie Mann (CC BY-NC-SA).
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WEST AFRICA: Livestock breeds

Back to the future

Strengthening an African solution—ancient African animals—to an African disease problem

FACT

Much of West Africa is infested by tsetse flies that

develop, test and implement models for community-

transmit trypanosome parasites. These cause a wasting

based conservation and management approaches for

disease in livestock known as trypanosomiasis, which

preserving unique genetic traits and habitat complexes

prevents the practice of much animal husbandry

that are of global and regional significance in four

across a vast ’tsetse belt’ that circles Africa, costing

countries: the Gambia, Guinea, Mali and Senegal.

the continent several billions of dollars every year.

Staff of this project have determined the economic

But there are local solutions at hand. Several ruminant

viability and competitiveness of these three breeds.

breeds native to West Africa have developed, over their

They have tested integrated approaches for conserving

long evolution with trypanosome parasites, a natural

and managing the breeds in ways that serve a triple

(genetically controlled) resistance to trypanosomiasis.

bottom line: enhanced productivity, marketing and

These disease-resistant stock include N’Dama cattle,

natural resource use. Results of work completed in

Djallonké sheep and West African dwarf goats. The traits

2014 show that the project has helped communities

developed in these ancient African breeds are important

keeping these animals in all four countries to improve

to the livelihoods of millions of smallholder livestock

their herd productivity, largely through new knowledge

keepers but are under increasing threat of dilution

and adoption of improved practices. In addition, food

from crossbreeding and other changes. Enhancing the

security in PROGEBE’s sites was increased in Mali,

productivity of these breeds provides farmers with an

Guinea and Senegal. And both income from sales

incentive for keeping them as viable and functioning

of these ruminants and the contribution the animals

parts of their smallholder production systems. For

made to household incomes also increased in the three

several years ILRI has been part of a research project

countries. While statutory and regulatory difficulties

aiming to do just that. The project is called PROGEBE (a

remain, positive changes are happening, especially in

French acronym which translates as ’Regional Project

the development of communal and inter-communal

for Sustainable Management of Globally Significant

land-use agreements, and local conventions are

Endemic Ruminant Livestock’). Its objective is to

increasingly seen as mechanisms for better land use.

Judicious policies and legal frameworks—understood
and agreed by all stakeholders—are critical for
the better management and use of Africa’s highly
specialized ruminant breeds. Livestock rearing must be
recognized as a critical economic activity and supported
by enabling environments for smallholders and herders.

FUNDERS African Development Bank | CGIAR | Centre International
de Recherche-Développement sur l’Élevage en Zone Subhumide
(CIRDES) | Food and Agriculture Organization of the United Nations
(FAO) | International Livestock Research Institute | United Nations
Development Programme–Global Environment Facility (UNDP–GEF) |
United Nations Office for Project Services
PARTNERS Governments of the Gambia, Guinea, Mali and Senegal |
Institut de Recherche Agronomique de Guinée | Institut d’Economie
Rurale in Mali | Institut Sénégalais de Recherches Agricoles |
International Trypanotolerance Centre
CGIAR RESEARCH PROGRAM Livestock and Fish
CONTACT Abdou Fall, ILRI regional representative for West Africa
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Bronze sculpture of an acrobat leaping over a bull’s head, Crete, Minoan culture, 1700–1450 BC, British Museum (CC BY-SA).
Bulls were the largest animals on Crete and were of great social significance.
Bull jumping was probably performed during religious ceremonies.
In Greek myth, Crete was the home of the labyrinth and the fearsome Minotaur—half bull and half man.
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director, Institute for International Development Ltd, Adelaide;
coordinator, PhD program, Thaksin University, Thailand

Wondirad Mandefro, Ethiopia
Host country representative
State Minister, Ethiopia’s Ministry of
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Suzanne Petersen, UK
Channel marketing director,
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Independent animal health consultant,
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Fred Segor, Kenya
Host country representative
Principal secretary, Kenya’s State Department of Livestock
in the Ministry of Agriculture, Livestock and Fisheries
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Lindiwe Majele Sibanda, Zimbabwe (chair)
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Host country representative
Former principal secretary, Kenya’s State Department of
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Kenya’s Ministry of Health

Jimmy Smith, Canada

Cheikh Ly, Senegal
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in the regional Africa office of the United Nations
Food and Agriculture Organization, Accra, Ghana
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CEO of the Food, Agriculture and Natural
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Painted terracotta female figure from predynastic Egypt, about 3500–3400, Brooklyn Museum, Charles Edwin Wilbour Fund (CC BY).
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Appendix 2

FUNDING 2014
As a member of the CGIAR Consortium, much of ILRI’s
research is conducted through CGIAR research programs
(CRPs). The institute leads the CGIAR Research Program on
Livestock and Fish and contributes to seven other CRPs.
Funding for the CRPs as well as bilateral projects comes from
public and private organizations, governments and foundations
from the North and South. The institute also receives generous
in-kind support from national partners, particularly Kenya and
Ethiopia, as well as from other countries where ILRI works and
from ILRI’s international collaborators.

ILRI gratefully acknowledges the countries, organizations,
partners and individuals that supported its livestock research
for development in 2014 and 2015. Without this intellectual
and financial support, the institute could not have made the
contributions to better lives through livestock reported on here.
In 2014, ILRI had an operating budget of USD82 million.
The full financial report for 2014 is available at:
https://cgspace.cgiar.org/handle/10568/65378

Funding for ILRI research was provided by the following organizations in 2014
African Union–Interafrican Bureau for African Resources
AgriTT Research Challenge Fund
Association for Strengthening Agricultural Research in Eastern
and Central Africa
Australian Centre for International Agricultural Research
Austrian Development Agency
Bill & Melinda Gates Foundation
Biotechnology and Biological Sciences Research Council
Boehringer Ingelheim Vetmedica (BIV)
Cab International–UK
Canadian International Development Agency
CGIAR Challenge Program on Water and Food
CGIAR Generation Challenge Programme
China
Chinese Academy of Agricultural Sciences
Comité permanent Inter-Etats de Lutte contre la Sécheresse
dans le Sahel
Commission of the European Communities
Commonwealth Scientific and Industrial Research Organisation
Cornell University
Department for International Development–UK
Deutsche Forschungsgemeinschaft
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ)
Emory University
Ford Foundation
Global Alliance for Livestock Veterinary Medicines
Global Crop Diversity Trust
Heifer International
Instituto Nacional de Investigación y Tecnologiía Agraria y
Alimentaria–Spain
Instituto Nacional de Investigaciones Forestales, Agrícolas y
Pecuarias–Mexico
International Center for Tropical Agriculture
International Crops Research Institute for the Semi-Arid Tropics
International Food Policy Research Institute
International Fund for Agricultural Development
International Institute of Tropical Agriculture
International Land Coalition
International Maize and Wheat Improvement Center
International Relief and Development
International Water Management Institute

Irish Aid
J Craig Venter Institute/National Science Foundation
Kenya Agricultural and Livestock Research Organisation
Kyeema Foundation
McKnight Foundation
Ministry of Foreign Affairs of Finland
Natural Environment Research Council–UK
Navajbai Ratan Tata Trust
New York University
Pirbright Institute
Portugal
Rural Development Administration–Korea
SNV Netherland Development Organisation
Sokoine University of Agriculture
Swedish International Development Cooperation Agency
Swedish Ministry of Foreign Affairs
Syngenta Foundation for Sustainable Agriculture
Synergos Institute
Technical Centre for Agricultural and Rural Cooperation
Terra Nuova
Texas A&M University
United Nations Economic Commission for Africa
United Nations Environment Programme/Global Environment
Facility Coordination
United States Agency for International Development
United States Department of Agriculture
University of Edinburgh
University of Exeter
University of Melbourne
University of New England
University of Oxford
University of Sydney
University of Vermont
University of Wisconsin System
Wageningen University
Wellcome Trust
West and Central African Council for Agricultural Research and
Develpment
World Agroforestry Centre
World Bank
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