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70% of agricultural land

30% of the ice-free land surface of planet!

40% of global agricultural GDP

Major contributor to global environmental
problems i should be part of the solution!
Consumption to double 2000-20507
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Especially serious given climate change,

Population growth
Growth in affluence
Human food vs livestock feed

pressure on natural resources

N hemisphere less adversely affected by

climate change?
60-70% agricultural land grass

much unsuitable for other cropping

Increased (blue) or decreased (red):
* \? -cereal crop productivity

sy “ymy -livestock productivity
@ @& -forestry production

Steinfeld et al, 2008PCC, 2007; QMSS Eady; interactive.usask.ca



Outline

A

ALivestock research targets

A



Overall Priority #1

A Sustainable, productive, efficient

livestock systems:

I [economic viability / market; environmental
Impact; social acceptability]
I ecosystem services
A provisioning & public benefits

A GHG, pollution, flooding, water, biodiversity
[farmed & wild]

I resource use
I Interactions & trade offs within systems
& with alternative land uses

A animal health & welfare
A product quality (sensory & human health)




Knowledge / Technologies that

Underpin sustainable systems SAC

A Reducing system/animal
GHG emissions

I reducing system losses (mortality,
disease, reproduction)

I Improving gross efficiency (inc
nutrition, management, breeding)

I reducing emissions by influencing

— High forage, Control Low forage, Control
— High forage, Select —— Low forage, Select
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litres methane/kg milk

4 34 64 94 124 154 184 214 244 274 304
Days in Milk (Lactation 1)

microbial populations

A Host selection, vaccination, other
anti-methanagenic treatment etc.,
plant-rumen-animal interactions

A GHG measurement
techniques!
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Langhill herd i SAC Dairy Research Centre



Knowledge / Technologies that

Underpin sustainable systems

A Reducing system/animal dependence on
resources of direct use in growing food for
people

I Integrated resource management for livestock
production

A optimising use of crop & industry by-products
A lower global ecosystem impact (e.g. soya)
A design of mixed farming systems

A Low C / resilient / resource efficient grazing
systems / forages



Knowledge / Technologies that

Underpin sustainable systems

A Reducing system / animal
losses from disease /
Integrated disease control /
(Inc genetic selection)

A Improved reproductive
performance

A Understanding / assessing /
Improving welfare




Knowledge / Technologies that

Underpin sustainable systems

A Harnessing new knowledge / new
tools from Obi ol
revol utiondo/ geno
selection & beyond)

I focus on traits with most impact
I well recorded resource populations /
national data

A Animal genetic resource use

i controlling 6genet
populations

I better characterisation & matching to
systems




Knowledge / Technologies that

Underpin sustainable systems

A Understanding food supply

chain needs / influencing Marginal Abatement Cost Curve (MAC)

behaviour / uptake for Agriculture (ccc/sac)
A (Cost-benefit) appraisal of s
research opportunities L B s —
I target limited research 122
resources e.g. 50
A Defra-funded study value i ; eae

-50

Probiotics
Avoid NExces:
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Nitrification Inhibitors
Species Intro

animal & plant genetics R&D - oo
public good ROR11-61% (Moran | L L
et al, 2007) Manure
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A More of a complex, two-way rail
network than a pipeline!




Case study: livestock breeding
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SucceSS Story = SC|ence |nt0 praCtICe Consumer spendingdor?nfkood & non-alcoholic
I Esp. poultry, pigs, dairy cattle

35 —
Higher value product/ lower costs _ 30 . Stalistics. gov.uk
E 25 A
I Producers ERL
Cheaper eggs, poultry, pigmeat & milk
I Consumers, retailers ’ | | | | |
Leaner (healthler) meat 1957 1967 1977 1987 1997 2006
I Consumers, retailers, processors,
society
Animal health & welfare [Some recent
schemes]
I Animals, producers, consumers,
society
Lower greenhouse gases per unit
product

I Society Qms



Where did the innovations come ||

from?

A Statistics

A Quantitative genetics
A Computing

A Reproductive biology
A Animal science

A Medical imaging

A Engineering
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Where did the innovations come ||
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A Statistics
A Quantitative geneti
A Computing

A Engineering
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A In some cases basic science =
contribution planned/predictable - in S
many cases It wasnot!

A Need greater emphasis on applied /
strategic / translational research to
maximise impact of basic science
spend / tackle major global
challenges




Discovery Science

after John Oldham
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Translational research

A LINK very good at this!

A Launch of TSB Sustainable Agriculture & Food
Innovation Platform very good news
I Initial funding gap / discontinuity
i 00Out of scoped areas [/ opport
translational research
i I nterface between public & private inter

£millions
A Environment
A Animal welfare

I Role of AHDB (industry leadership / industry cash both
important)

A Food Research & Innovation Strategy very good news

I Key to success:
A Breaking down funder / science community boundaries

A Flexibility
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