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Livestock is key to a balanced diet for 9 billion 

• Much of the World’s meat, milk and cereals comes 
from developing country livestock based systems 

• Small amounts of livestock products – huge impact on 
cognitive development, immunity and well being 

• 80% of the poor in Africa keep livestock which 
contribute at least one third of the annual income and 
contribute a variety of other benefits.  The role of 
women in raising animals, processing and selling their 
products is essential. 



Nutritional divides among 7 billion people today 

Hungry people

stunted children

insufficient
nutrients

overweight/obese

balanced diets
Healthcare for 

obesity economic 
cost: $2 trillion 

11% of GNP lost 
annually  in Africa 

and Asia from 
poor nutrition 

Less than one 
third well fed and 

nourished 



  



Opportunities and challenges 
in the livestock sector 

 

Provides food and nutritional security  
BUT overconsumption can cause obesity 

Powers economic development 
BUT equitable development can be a challenge 
 

Improves human health 
BUT animal-human/emerging diseases  
and unsafe foods need to be addressed   

 

Enhances the environment 
BUT pollution, land/water degradation, 
GHG emissions and biodiversity losses 
must be greatly reduced 



Genetics Matters ! 

• The yield gap is self evident and huge 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 



Genetics Matters ! 

• The yield gap is self evident and huge 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 



Livestock and Environment 



• With far reaching implications 
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Genetics Matters ! 



• But not everything.  Genetics interacts with other aspects. 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

Why Genetics Matters 
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Breed type and management level 

8.0 fold difference. Cross bred 
cow in 3* management. 



Constraints on Genetic Gains 

 
• Extreme “environmental” heterogeneity with absence of 

infrastructure for the classic breeding pyramid. 
 
• Limited ability to predict performance of different genetics in 

different systems 
 
• Limited  knowledge of mechanisms of adaptation and performance 

which limits the rate at which we can close productivity gap, 
especially in highly heterogeneous systems 

 
• That adds-up to a limited capacity to define improved genetics  
 
• Further constrained by a limited capacity to deliver improved genetics  
 
 
 
 
 



• So we need to match genetics to production system 
• And vice versa 

 
• A simple, but powerful measure of genetics is to determine breed mix 

 
 
 
 
 
 
 
 
 
 
 

  
 

Genetics Matters ! 



• Cross breeding is powerful but hard to sustain 
• We are working to develop tools to make crossbreeding more 

powerful and more sustainable 
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Genetics Matters ! 

Number of SNPs 

A combined chip comprising 400 SNPs for both parentage and breed 
composition testing ready for field testing in from July, 2017. 

Number of SNPs 



 
HOWEVER.  
 
Cross breeding will never be the sustainable game changer 
 
• What traits really matter? 

• Disease resistance/tolerance 
• Resistance to abiotic stress 
• Feed conversion (GHG production) 
• Growth rate 
• Milk production 
 

• How do we identify, understand and exploit these in extremely 
heterogeneous environments ? 
 
 
 
 
 
 
 

 
  
 

Why Genetics Matters 



Targeting 
Gene 

Discovery 
Delivering 

Genetic Gains 

Prioritizing 
geography, 
environment, climate 
and social change, 
traits, species, breed. 

What and where 

Adaptive alleles, 
characterization, 
conservation, 
Genome editing 

Understand 
adaptation  

Digital recording 
platforms. 
Phenotyping and 
farmer feedback. 

Breed performance 
characterization 

Using ‘Biotech’ to close the yield gap 

Define and deliver 



Better adapted livestock 

Sequence 

Bioinformatics 

Test 

Hypothesis 

phenotype 

We need to understand livestock functional genomics 



The LiveGene  approach 
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The LiveGene  approach 



Phenotyping is harder – but essential 

Identify, 
measure, 
understand 
and use 
diversity 



Phenotyping is difficult and expensive ! 



Kind 
Palms 
Ventures 

Olorun 
Osun 
Farms 

         Phenotyping Chickens! 
(ACGG partnerships) 



Evidence for innate 
resistance to ECF 

Possible targets 



African Trypanosomiasis 
• Caused by extracellular protozoan parasites – 

Trypanosoma 
• Transmitted between mammals by Tsetse flies 

(Glossina sp.) 
• Prevalent in 36 countries of sub-Sahara Africa. 

 
In cattle 
• A chronic debilitating and fatal disease. 
• A major constraint on livestock and 

agricultural production in Africa.  
• Costs US$ 1 billion annually. 
 
In human (Human Sleeping Sickness) 
• Fatal 
• 60,000 people die every year 
• Both wild and domestic animals are the major 

reservoir of the parasites for human infection. 
 
 
 

Possible targets 



Bovins

Bovins et Glossines
Glossines

Cattle 
Tsetse 
Cattle and tsetse 

N’Dama 
Boran 

Possible targets 

Innate resistance to 
Trypanosomiasis 





Possible targets 

30 

Transgenic approaches 
to Trypanosomiasis 

resistance 





Next Generation Phenotyping approaches: 

• Remote sensing as proxy for phenotyping 

• Ultra low cost sensors 

• Farmer feedback systems 

• 10K livestock genomes project – catalogues of 
functional diversity 

• Host - pathogen – nutrition  

 interaction 

 

Future approaches 



Big Data! 

• Data exchange, integration, 
analysis, visualization 

• Effective exchange and use 
of diverse data types is 
difficult and limiting 

• Link real world livestock 
data into the models 

• Evidence base 

• Modeling 

• foresight 

 

Future approaches 
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