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Agriculture:

Food, Health, Wealth



A call for Sustainable Agriculture, 
Food Security and Nutrition

Complexity of the food 
production system …



Production and access to food

Food 
people will 

and can 
pay for Food 

people 
want

Food the 
value chain 
can and will 

supply

Food the 
planet can 

sustain

Food 
people 
need



Where is the food coming from? 1. Small scale agriculture 

supports 2.5 billion people 

2. 70% of the world’s food is 

produced by small scale 

farmers

3. 80% of Africa’s food is 

produced by small scale 

farmers 

Adapted from Susan McMillan
ILRI, Kenya



Who are the small scale farmers? 



Who are the small scale farmers? 



Small scale farmers face a myriad of challenges
(livestock play a key role) 

Categorization of small scale 
farmers

• Business orientated

• Transitional

• Subsistence

Diseases
Less-resilient/adapted animals

Unsuitable germplasms/genetics

Untapped biodiversity

Less efficient systems/business models



Livestock and 
the SDGs



Differences in
- Ecologies
- Culture 
- Uses
- Local economies 

Multiple solutions/
options required

The livestock puzzle in sub Saharan Africa



A rich biodiversity

Diverse indigenous cattle germplasms

Kenya Boran – Efficient 
utilizers of low quality forages

Ndama – Trypanotolerant

Ankole Cattle – Meat reputed to 
be low in cholesterol Nguni –best hide for 

leather jackets and shoesKuri – Bulbous horns



Diverse indigenous small ruminant germplasms

Bonga sheep and West African 
Dwarf goat – High prolificacy

Barki sheep and goats: Excellent 
adaptation to hot arid environments

Red Maasai sheep: Resists heavy worm 
burden and are drought tolerantDjallonke: Trypanotolerant

A rich biodiversity



Diverse indigenous chicken germplasms

Best adapted to 

scavenging

A rich biodiversity









Tropical livestock development challenges

Health Feed/Nutrition Genetics Others



Science-based opportunities to support
small scale livestock farming

• What is the model livestock for small scale farmers

• Can a “fit for purpose/environment/” be developed?

• Tropically adapted animals etc …



Highlights of some of past work on small ruminants
(Ethiopia, Cameroon)

• Identification of traits that matter to farmers 

• Community breeding programs to deliver and maintain 

important genetics/germplasms

• +++ Opportunities 



Tigray

Oromiya

Somali

Harari

AGEW

Performance estimates:

Litter size: 3.6

Mature weight (kg): 31.47-40.7±7.5

WOYTO- GUJI

Performance estimates:

Age at 1st kidding (months): 21.97 ±0.41

Kidding interval (months): 6.79 ±0.10

Litter size: 1.33

Birth weight (kg): 2.03 ±0.04

Weaning weight at 90 days (kg):  9.04 ±0.18

LONG EARED SOMALI

Performance estimates:

Age at 1st kidding (months):15.86 ±0.2

Kidding interval (months): 8.42 ±0.18 

Litter size: 1.04

Birth weight (kg): 2.42 ±0.05 

Weaning weight at 3 months (kg): 10.65 

±0.31

ABERGELLE

Performance estimates:

Age at 1st kidding (months): 15.5 ±5.48

Kidding interval (months): 8.3 ±3.37

Litter size: 1.04

Birth weight (kg): 1.91-2.6

Weaning weight at 3 months (kg): 6.0-8.9

NUBIAN

Performance estimates:
Age at 1st kidding (months): 11.98 ±0 .82

Kidding interval (months): 12.33 ±1.0

Litter size: 2.1

Mature weight (kg): 33.88 ±4.71

BARKA

Performance estimates:

Age at 1st kidding (months): 13.11±0.567

Kidding interval (months): 13 ±0

Litter size: 2.7

Mature weight (kg): 32.12 ±4.2

GONDAR

Performance estimates:

Age at 1st kidding (months): 13.58 ± 6.44

Kidding interval (months): 8.58 ±2.02

Frequency of twin and triplet birth: 72.18% 

and 6.38%, respectively

Birth weight (kg): 2.31 ±0.04

Weaning weight at 3months (kg): 10.67 ±0.17

Afar
Amhara

Tigray

Southern 

Nations

Gambela

Oromiya

Benshangul-

Gumaz

Addis Ababa

Somali

Harari

ARSI- BALE

Performance estimates:

Age at 1st kidding (months): 14.7 ±0.14

Kidding interval (months):  6.0-8.07

Litter size: 1.75-2.07

Birth weight (kg): 2.28-2.52

Weaning weight (kg): 8.39-9.56

 

HARARGHE HIGHLAND

Performance estimates:

Age at 1st kidding (months):16.6 ±4.4

Kidding interval (months): 8.1 ±2.07

Litter size: 2.2

AMBO GOAT

Performance estimates:

Age at 1st kidding (months): 13 ±1

Kidding interval (months): 6.6 ±1.37

Litter size: 1.48 

Birth weight(kg): 2.68 ±0.04

Weight at 90 days (kg): 9.42 ±0.19  

SHORT EARED SOMALI

Performance estimates:

Age at 1st kidding (months):19.9 ±7.93

Kidding interval (months): 6.1-8.81

Litter size: 2.4

Birth weight in extensive management (kg): 3.19

Weaning weight (kg): 11.67

Dire Dawa

AFAR

Performance estimates:

Age at 1st kidding (months): 17.1 ±2.3

Kidding interval (months): 8.0 ±0.97

Litter size: 2.9

GUMUZ

Performance estimates:

Age at 1st kidding (months):13 ±1

Kidding interval (months): 8 

Litter size: 3.5

Birth weight (kg): 2.28

Weaning weight (kg): 12

KAFFA

Performance estimates:

Age at 1st kidding (months):12.5

Kidding interval (month): 7.9

Litter size: 1.7

Birth weight (kg): 2.78

Weaning weight at 3months (kg): 9.0

Photo credit and data: Getinet Tarekegn, Bahir Dar University, Ethiopia email: yafetgetinet@gmail.com

This document is licensed for use under a Creative Commons Attribution 4.0 International Licence. November 2016

KEY:
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_______ Regional boundaries

Colours represent goat population distribution

AFRICAN GOAT DIVERSITY ATLAS: ETHIOPIA



AFRICAN GOAT DIVERSITY ATLAS: CAMEROON

Adamaoua

H eight at w ithers  : ≤  6 0cm

Live bo dy w eight: 15 -3 0kg 

It is  m ain ly reared fo r its  m eat. 

Tw in n in g is  predo m in an t.

Djallonke Highland 

(Kouopatmo type)

Extrême-Nord

Littoral 

Nord-Ouest

Centre

Est

Adamaoua 

Nord

Ouest

Sud-Ouest

Red Sokoto 

H eight at w ithers : ≤ 6 5 cm

Live bo dy w eight: 2 5 -45 kg. M ain ly 

rared fo r its  fin e s kin  an d m eat. 

Fem ale gives  birth to  o n e o r tw o  

kids  a year.

Pulfulli  

H eight at w ithers  : ≤  6 0cm

Live bo dy w eight: 15 -40kg

M ain ly reared fo r m eat an d 

s kin s .Tw in n in g is  frequen t in  this  

breed.

Kirdi or Kirdimi 

H eight at w ithers  : ≤  6 0cm

Live bo dy w eight: 2 0-3 5 kg 

C o m m o n ly kept  fo r its  m eat 

an d s kin .

Sud 

Sahelian  

H eight at w ithers : ≤ 6 5 cm

Live bo dy w eight: 2 0-45 kg 

C o m m o n ly kept fo r its  fin e s kin , 

m eat an d m ilk. T he Fem ale gives  

birth to  o n e o r tw o  kids  a year. 

Short Dwarf goat

Height at withers:55cm

Live body weight:15-25kg

Twinning rate at first birth-100%

Triplets and quadruplets are 

very Common. Mainly Kept for 

meat  

KEY: COLOR REPRESENTS ADMINISTRATIVE REGIONS 

Pho to  credit an d data:Félix M eutchieye,U n ivers ity o f D s chan g, C am ero o n  em ail:fm eutchieye@ gm ail.co m   |  T his  do cum en t is  licen s ed fo r us e un der a C reative C o m m o n s  A ttributio n  4.0 In tern atio n al Licen ce. N o vem ber 2 016

    

Extreme Nord :Far North

 Nord: North

Adamaoua 

Ouest : West

Nord Ouest: North West

Sud Ouest: Soth West

Sud :South

 Est :East

Centre

Littoral

.

Djallonke Coastal region 

Height at withers : ≤ 55cm

Live body weight: 15-25kg

 Dwarf goat type, hardy and 

very early in maturity.Twinning  

and triple births are common.

Mainly kept for meat.

Djallonke (Humid region)

Medium to Dwarf type

Height at withers : ≤ 60cm

Live body weight: 15-30kg

It is mainly reared for its meat. 

Twinning is predominant.

Trypanotolerant and worm 

resistant. 

Djallonke East

forest region

True D w arf type o f go at

H eight at w ithers  : ≤  5 5 cm

Live bo dy w eight: 15 -2 5 kg

V ery hardy an d has  early 

m aturity. Tw in n in g  an d triple 

births  are co m m o n . C o m m o n ly 

kept fo r its  m eat.

Normal or Dwarf

Height at withers ≤65cm; Live 

body weight is  between 

15-30kg. Coat color tends to be 

black, with some variability. Kept 

mostly for meat and prolificacy .  

Mostly found in very wet 

environments of high altitude 

(above 2000m above sea level)

Djallonke Highlands 

North West



Community-based breeding programme  (CBBP)

CBBPs attempt to achieve genetic improvement of livestock populations by direct involvement of farmers from the 
design to actual breeding actions

The breeding goal of the goat farmers may be summarised as: 
Profit = Behaviour traits + Fitness traits + Productive traits + Reproductive traits 

USDA: Curt Van Tassell
AUSTRIA: Johann Sölkner

AFRICA:
Ethiopia (Aynale Haile)
Malawi (Timothy Gondwe)
Uganda (Henry Mulindwa) 
Tanzania (Eligy J. Mussa Shirima)
South Africa (Farai Muchadeyi)



tools & resources 

development and application

CTLGH 
operations

(Edinburgh and 
Nairobi nodes)

A research partnership to develop genetic tools 
to address tropical livestock productivity and 

resilience challenges



Possible solutions: 

• Technologies for harness the potential of genetic gains in tropical livestock production systems
• Improve national breeding programs and application of novel technologies to increase genetic gains

Global challenge: Inclusive agricultural (livestock) transformation



On-farm phenotype 
recording

DNA/tissue 
sampling

Data and 
biorepository

Management 
information

Genetic profiling (host 
genome and 
microbiome)

Definition and 
characterization of 
traits

Matching breeds to 
ecology/environment

Breeding/Selection 
(exotic and locally 
adapted animals)

Tools and Algorithms 
(breeding values)

Breeding information 
and decisions

Identification of 
putative QTLs, genes, 
SNPs with effects key 
traits

Fine-mapping, 
identification of 
putative causal alleles 
affecting each trait

Markers for selection

Promotion of 
multiple favorable 
causal alleles  
impacting tropical 
adaptability and 
resilience including 
genome editing

Application and 
utilization of 
markers

Systems for 
selecting and 
introducing 
tropically-adapted 
parent stock back 
into the genetic gain 
and multiplication 
system

Accelerated and 
sustained genetic 
gains

Delivering Genetic Gains for Tropical Livestock Development

Adaptability
• Heat tolerance
• Disease 

tolerance
• Pest repellence

Genetic parameters:

• Heritability and 
genetic variance

• Genetic
correlation with 
other traits

Resilience
• Thrive under 

limited feed and 
water

• Tolerance to 
changing 
climates

Performance
• Milk yield
• Egg production
• Growth rate
• Fertility

• Longevity



Main Goal – Develop and apply 
genomic and advanced reproductive 
technology tools to address tropical 
livestock development challenges:

• Productivity
• Resilience
• Adaptability
• Efficiency
• Capacity in national livestock

development systems

Poultry 
Genetics

Dairy 
Genetics

Genome 
Editing

Health Genetics

Biobanking

Genomic 
Selection

• Milk Yield
• Feed Efficiency
• Heat Stress
• Lactation Persistency

• Growth Rate
• Egg Production
• Feed Efficiency
• Heat Stress

• East Coast Fever
• Trypanosomes
• Ticks and TBD

• Newcastle disease
• Marek’s diseases
• Infectious bursal disease

Current programs



Short term strategy

1. Develop and deliver genomics and metagenomics based technologies to optimize existing potential 
and transform future potential of tropical dairy cattle

2. Develop and deliver genomics and metagenomics based technologies to optimize existing potential 
and transform future potential of tropical poultry

3. Establish CTLGH (tropical livestock R&D programs and partnerships) equipped with Informatics, Data 
and Bioresources capabilities

Informatics & 
Bio-resources

Dairy
Genomics

Poultry
Genomics

Health
Genetics

Reproductive
Technologies

Capacity
Building



Large Ruminants 
Genetics/ Genomics

Small Ruminants 
Genetics/Genomics

Poultry
Genetics/ Genomics

Pigs
Genetics/ Genomics

Functional Genomics and Advanced 
Breeding Tools, Technologies and 

Systems
(Productivity traits)

• Milk production
• Meat 
• Growth

• Milk production
• Meat 
• Growth

• Egg production
• Growth

• Growth

Functional Genomics and Advanced 
Breeding Tools, Technologies 

and Systems
(Resilience traits)

• Diseases (ECF/TBDs, Ticks, Tryps,.. )
• Heat stress
• Protracted nutrition
• Climate change

• Diseases (PPR, gastrointestinal 
worms )

• Heat stress
• Protracted nutrition
• Climate change

• Diseases (NCD, Marek IBD, …)
• Heat stress
• Protracted nutrition
• Climate change

• Diseases (ASF, CSF, …)
• Heat stress
• Protracted nutrition
• Climate change

Tropical Livestock Informatics, 
Data Science & Bioresources

Tropical livestock reference genomes, databases and data systems
Genotypes data

Phenotypes/performance data, GWAS data, 
Metadata (GPS, …)

Computational tools

Capacity building and partnerships

North – South & South – South Collaborations
African NARS (people and institutions)
Technologies, breeding systems, Data

Long term strategy



*

*

*

*

*

A global reach … 

*
*

*



www.ctlgh.org

http://www.ctlgh.org/

