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Future priorities all boil down to: [D

ROTHAMSTED
RESEARCH

Amore output (y|eld/product|V|ty)
Afrom less/land

Awith less/ water

Awith less 'energy

N
AWit’] eSS Waste (incl. pests, diseases and weeds)
N

Awith' less GHG emissions

To0 meél thelchallenge, science.ahd techinology
IS essential but will not be sufficient

This will require partnerships and a shared ambition‘/visiqn”_




nuUnl ocking our food produ
t he role of UK agricul tur
Topics that | shall introduce for discussion:

ALand-use and Sustainable Intensification

ADisease control in crops and livestock

ANitrogen use and protein production

AGreenhouse gas emissions - a systems-based approach

APublic-private partnership and the role of AHDB

AThe contribution of British agricultural science to global food security

All-party Parliamentary Group on Science & Technology in Agriculture: 15 November 20



Limiting factors for plant productivity
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Projected changes agricultural
production dueto climatechange- 2080

Projected changes in agricultural productivity 2080 due /
to climate change, incorporating the effects of carbon

0 -i'f%i“m“‘”b 18% 135% No data
Source: Cline 2007,

http://maps.grid.no.go/graphic/projected-agriculture-in-2080-due-to-climate-change



Avallable arable land and population
density are unevenly distributed

Arable Land % Global Population
S&E Asia + 29% 53%
Pacific ><
OECD/Europe/ 46% 22%
Central Asia
Africa 11% 11%
Middle East/
N. Africa 4% 5%
Latin America/
Caribbean 10% 9%




Current global land usage
(Total =13,009M Ha)

Desert/mountain/ice Other crops
7%

32%
Forest &
Savannah
30%
Cereals Ca. 22 %
5% Pasture & Range = ca. 11% NPP

26%

Ca 10 M Ha (= 0.25%) non-agricultural land (mostly forest) cultivated per annum

Ca 17 M Ha (= 1%) of agricultural land lost to erosion (5),
and urbanisation (10) per annum

salinisation (2)



The global significance of crop loss due to diseases, pests and weeds.

Theoretical Potential:
Earth's surface area: 13 bn ha

4.3 bnha
Des
Year 2025 q.:.t'n,
World populatiorn: Mountains
Status Quo 8.0 bn people
Year 2000
World population: 5.9bn ha
6.0 bn people without
A Crop Protection
— = : 3.8bnha
( 40pnha Forest,
without Steppe
Crop Protection
' 34 bnha
1.5bn ha Grassland,
with Prairie
Crop Protection
1.5bnha
Arable land

Source. D.T Avery, US-Hudson Instituts - FAO 1Hectare (ha) = 10000 m*




A few salient statistics 1.
Land (million hectares)

I S 77 7

Cropped 25% 54.4 20%  1553.7 12%
Grassland 11.5 48% 38.8 14%  3378.2 26%

Total agricultural 17.6 (73%) 933 34%  4931.9

Forest(Savannah 2.9 (12%) 103.9 38% 3937.3  ((30%)

Total land 24.2 100% 272.8 100% 13009.1 100%

AThe UK has:
U 0.39% of the global cropped land and 0.34% of the global grassland

U 11% of the N&W European cropped land and 30% of the N&W European grassle
U a high proportion of agricultural land and high ratio of grassland : cropped land (1
Abg2 QdzZNRPLIS KIFa w: 2F 0KS ¢g2NIRQa I INRAO

SourceFAOStaP010






NSustal nabl e I ntensi f
I aframework for the future: 1

AThe primary (but not exclusive) objective of land use for agriculture is
the efficient conversion of solar energy into varied and valued forms of
chemical energy for utilisation by mankind.

ASome land is best used to produce forage or feed for animals as
Intermediates in the energy conversion process.

Arhe energy conversion process involves manipulation and management
of the interaction between genotype (animal and/or plant) and the
environment with the objective of improving efficiency (in terms of both
energy and waste T including emissions)

Arhere are physical and biological constraints on the conversion of solar
energy to utilisable biomass i including competition with other organisms
that want their share as well as the geographical and edaphic factors that
are difficult of impossible to counter (e.g. latitude and altitude).

(



nSustal nabl e I ntensi fi
I aframework for the future: 2

AMaximising efficiency in terms of external resource inputs and on the
smallest necessary land area provides options to use resources and
(non-agricultural) land to achieve other objectives (such as sinks for
carbon, maintenance of biodiversity etc).

Arhese other objectives should not be confounded with the requirement

to produce food and other agricultural products as efficiently as possible

I they may not always be compatible with efficient use of land and
resources for agriculture..wilfiothey
scenario). However, genuine win-wins are rare.

AProducing as efficiently as possible on the smallest footprint of
| and capable of deli vering mar ket 1
and usually the most profitable way to farm



End Uses of UK Wheat
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