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“Agriculture at a crossroads”

International Assessment of Agricultural 

Knowledge, Science and Technology for 

Development

IAASTD 
www.agassessment.org

“Business as usual is not an option”
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Permanence?



4.5 Byrs 3.5 Byrs 0.5 Byrs

500,000 Million years 2.4 Myrs

2.4 Myrs 200,000 yrs

200,000 yrs 50,000 yrs 10,000 yrs

13.7 Billion years 4.5 Byrs

Present

Present

10,000 yrs 100 yrs



The BHU Future Farming Centre
Permanent Agriculture and Horticulture Science and Extension

200,000 yrs BP 50,000 yrs 10,000 yrs

100 yrs
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“The primary task of agriculture is 

good husbandry of the soil, such that 

soil ‘quality’ / ‘health’ is maintained 

or improved at timescales of 

millennia”

The first ethic of agriculture



The earth machine
The Second Law of Thermodynamics: 

In a closed system entropy always increases with time

3.85 x 1024

Joules yr-1

3.85 x 1024

Joules yr-1

‘Heat’

(infrared light) = 

higher entropy

An open system can decrease its entropy by exporting 

it to the wider system

‘White’ light=

lower entropy
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Matter cycles
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Industrial ag / green revolution

Industrial agriculture / the green revolution are 

based on four key technologies

• Fertilisers, especially Haber-Bosch nitrogen 

• Pesticides

• Irrigation

• Genetic changes to crops and stock to 

maximise yields when using the above
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The elements of life
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Nitrogen
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Nitrogenase
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Haber-Bosch nitrogen

Fritz Haber Carl Bosch



The BHU Future Farming Centre
Permanent Agriculture and Horticulture Science and Extension

Thomas Malthus
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Nitrogen - made from thin air?

‘OIL’
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The nitrogen deluge



The lithospheric nutrients
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Fossil fertilisers
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The post-pesticide era

“Please tell the farmers there is no

cavalry coming over the hill.”

Dr Anne Thompson, Head of Development and 

Registration at Dow AgroSciences
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The post-pesticide era

As those of us in research understand, current 

threats mean that we do NOT have all the 

answers. This is particularly the case in Europe 

where we are losing active ingredients and 

demands for the environment require significant 

adjustment in agriculture, perhaps even so far as 

to what I call a post-herbicide era.”

Dr Jon Marshal, Editor of Weed Research, in the editorial of the

celebratory 50 year edition (Weed Research, 2010. 50(1))
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The post-pesticide era

Pesticides are caught in a ‘pincer movement’

• Evolved resistance

• Lack of new chemistry

• Societal / governmental re-evaluation of 

herbicides cost:benefit analysis
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The Integrated Management Framework
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Bio-Protection
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The post industrial agriculture era
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Ethics, science and agriculture

• Ethics  Morals

• Ethics:

– is a major branch of philosophy, encompassing 

right conduct and good life.

• Morality:

– a code of conduct held to be authoritative in 

matters of right and wrong: created and defined 

by, societies, philosophies, religions, and 

individuals.
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Ethics, science and agriculture

It is unscientific not to use slaves 

on farms, their use increases 

yields and profits.
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Francis Bacon 1561 – 1626 
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John D Barrow
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The ethics of pesticides

• REACH is the European Community Regulation 

on chemicals and their safe use. It deals with 

the Registration, Evaluation, Authorisation 

and Restriction of Chemical substances. 

• The law entered into force on 1 June 2007
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"What I find most absurd is the claim that the 

EU proposals are not based on science. Whole 

teams of national and European scientific 

experts are involved. Where a specific 

pesticide is classified as being carcinogenic it's 

because there is substantive scientific 

evidence linking that substance with cancer."

Professor Vyvyan Howard, toxico-pathologist at 

the University of Ulster and a member of the [UK] 

Government's official advisory committee on 

pesticides, 2009.
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Scientism

Organic agriculture prohibits things such as 

xenobiotic pesticides that have been 

developed and proven to be effective using 

science, therefore, organic agriculture is un-

scientific, or anti-science.

Nonsense!
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Ethics consistent with reality
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Agricultural science: Fit for purpose?

• Agricultural science = science for farming and 

agriculture!

• ‘Towards Future Challenges of Agricultural 

Research in Europe’
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Time

Mastitis
Scientific understanding 

of mastitis management

On-farm mastitis 

management



The BHU Future Farming Centre
Permanent Agriculture and Horticulture Science and Extension

Why agricultural science is different

• Farmers as implementers

• Agricultural science is a social science
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Why agricultural science is different

• Expert on both science and farming

• Agricultural science is a political act 
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The Future Farming Centre

• Wear its morals on its sleeve

• Dedicated to science for agriculture and 

farmers

• A strong participatory extension system at the 

heart of research

• Primary science output to farmers
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The Future Farming Centre

• Broad scope: whole of farm system-based 

approach

• Life cycle analysis

• All roads lead to the soil - good husbandry

• Soil management - untangling the ethics and 

science

• Nitrogen management - better integration of 

N fixing and N ‘consuming’ crops
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The Future Farming Centre

• Min-till: Plan B for no-till and reduction of 

‘full-till’

• Not just big ideas - specific farmers problems 

will be addressed as well

• Tomato potato psyllid - insect mesh covers

• Parasite management of stock - TST + 

bioactive forages
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The Future Farming Centre

• Phytophthora on avocados

• Fermenting household organic waste for land 

application

• Non-chemical weed management - from the 

fundamentals of weed biology to big 

engineering ideas 

• Plus urgent need for extension
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The Future Farming Centre

• Need to understand the history and 

philosophy of agriculture

• Independence from business to maintain 

impartiality

• Critic and conscience of agriculture
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Conclusion

Live, like you’ll die tomorrow;

Farm, like you’ll live forever
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Thank you
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