
Sustainable intensification of temperate and 
tropical livestock production

Partners Activities/Objectives (2015-2017)
• Rothamsted Research – North Wyke (RR-‐NW), UK

• International Centre for Tropical Agriculture (CIAT), Kenia

1. Provide management tools to sustainably intensify livestock production in 
the UK and Kenya.

2. Compare and contrast the current production rates and quality of outputs, 
and environmental impact (air and water pollution, greenhouse gas 
emissions, soil degradation, water availability) of ruminant livestock 
production in UK and Kenya.

3. Modify ruminant nutrition through feed and forage supply management to 
minimise nutrient and water wastage whilst increasing output (live weight, 
and meat and milk quality) and reducing methane emissions.

4. Remove barriers to efficient use of nutrient (N and P) resources (animal 
wastes, inorganic and organic soil stocks) including rhizosphere processes.

5. Manage soil organic matter (including wastes and forage crop residue) for 
soil fertility and resilience to climate change and reduce losses by erosion 
and leaching.

6. Explore options to modify animal, grazing, land and waste management to 
minimise greenhouse gas (CO2, CH4 and N2O) emissions.



Project Objectives

The overarching goal for this new collaboration is to deliver new kinds of management tools that
support farmers in the UK and Africa to sustainably intensify livestock production. This will be
achieved through a synthesis and extension of knowledge from the most innovative farmers and
scientists with experience of contrasting production systems in the UK, Kenya and Rwanda. A baseline
of generic principles will be determined in the first instance, and then novel pathways to sustainable
intensification will be derived from a set of key environmental and socio-economic metrics to be
identified in the project. This will be achieved from the following specific objectives:

• Objective 1. Compare and contrast current productivity rates, quality of outputs, and the
environmental impacts, of ruminant livestock production systems in the UK and Kenya/Rwanda.

• Objective 2. Determine potential modifications to ruminant nutrition through feed and forage
supply management to minimise nutrient and water wastage whilst increasing output (live weight,
and quality of meat and milk) whilst at the same time reducing methane emissions.

• Objective 3. Assess existing and potential nutrient nitrogen and phosphorus (N and P) resources
(animal wastes, inorganic and organic soil stocks) and determine barriers to efficient use, including
belowground (rhizosphere) processes.



Project Objectives

• Objective 4. Investigate soil organic matter (SOM) status and the relationship with soil fertility and
resilience of the productivity of the soil-plant system to climate change effects (drought and/or
flooding).

• Objective 5: Explore options to modify animal, grazing and forage management, land and waste
management to minimise greenhouse gas (GHG; CO2, CH4 and N2O) emissions and increase soil
carbon (C) storage.

In addressing these objectives we will develop the appropriate metrics that will allow comprehensive
life cycle assessments of the environmental effects of the full range of intensive and extensive
livestock production using the new and emerging analytical and modelling technologies available in
this area of science.



Three years' funding are requested to run in parallel with the current ‘Delivering Sustainable Systems’ ISPG and the
first phase of treatments on the ‘North Wyke Farm Platform’ NCG, which are funded from 2012-2017. The
collaboration will focus on an integrated study of forage and fodder management in livestock systems and the
development of soil quality indicators (water storage and runoff, compaction, SOM status, nutrient cycling, nutrient
use efficiency, and GHG emissions) to determine the environmental impact of livestock intensification and
environmental co-benefits of improved forage technologies in grazed and zero grazed (‘cut and carry’) systems.

MAIN ACTIVITIES

A. Workshops

CIAT and RRes-NW scientists (Table 1) will attend the national workshops in their respective country (Y1 and 3), and
there will be opportunities for students and post-docs to participate. Four scientists (from Table 1) will be invited to
represent their institutions at the workshops in Y1 and 3 in either Kenya or the UK, respectively.

Y1: A joint inaugural workshop (5 days) will be held in Nairobi to explore the capabilities of the two groups and
identify gaps in the knowledge in the contrasting livestock systems in Kenya and the UK. The work plan related to the
exchange program and the deliverables, including publications and funding proposals, will be finalised. Scientists
from RRes or CIAT will be assigned to develop the projects of the early-career scientists over the next 3 years.

Action Plan



Y3: A final workshop (5 days) will be held in the UK to report the findings of the project, and to plan for the
continuation of the project and to plan applications for studentships and grants.

B. Exchanges

All exchange research scientists will develop, apply and share skills in experimental design, implementation and 
sampling, analytical techniques, data handling and modelling in a different environment and develop ideas for 
studentships and grant proposals to build the collaboration.  

In Y1 and 2 an early-career researcher from CIAT will work with a research group in the UK for up to 6 months.
In Y2 and 3 an early-career researcher from RRes will work with a research group in Kenya for up to 6 months.
At the beginning of Y2, Dr Jennifer Dungait and Dr Laura Cardenas will visit CIAT for a progress meeting, and to help to 
set up the project with the UK early-career researcher commencing their 6 month exchange.
At the beginning of Y3 Birthe Paul and Dr Rolf Sommer will visit RRes-NW for a progress meeting and will lecture as 
part of the Seminar programme.

Action Plan

VISIT:
https://gtr.ukri.org/projects?ref=BB%2FL026503%2F1
https://ciat.cgiar.org/ciat-projects/sustainable-intensification-of-temperate-and-tropical-livestock-production/

https://gtr.ukri.org/projects?ref=BB/L026503/1
https://ciat.cgiar.org/ciat-projects/sustainable-intensification-of-temperate-and-tropical-livestock-production/

