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The first ethic of agriculture

“The primary task of agriculture is
good husbandry of the soil, such that
soil ‘quality’ / ‘health’ is maintained
or improved at timescales of
millennia”
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The earth machine

The Second Law of Thermodynamics:
In a closed system entropy always increases with time

3 85 x 1024 VT 3.85 x 1044
Joules yr- s Joules yr
White' light=  \( ety ‘Heat
lower entropy (infrared light) =
higher entropy

An open system can decrease its entropy by exporting
it to the wider system




Matter cycles
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Industrial ag / green revolution

Industrial agriculture / the green revolution are
nased on four key technologies

e Fertilisers, especially Haber-Bosch nitrogen
e Pesticides

e |rrigation

e Genetic changes to crops and stock to
maximise yields when using the above
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The elements of life

hydrogen helium
1 2
H He
10079 4.0026
lithium berylium boron carban nitrogen oxygen fluorine nean
3 4 5 6 i 8 9 10
Li | Be B|IC|N]|]O]|F |Ne
G.941 0.0122 10811 12011 14007 15000 0, 20,180
sodium magnesium aluminium silicon phosphorus sulfur chlorine argon
1 12 13 14 15 16 17 18
Na | Mg Al |Si| P| S |CI|Ar
It 05 26,982 ZR.085 20,074 32 065 25453 30.048
potassium calcium scandium titanium vanadium chromium | manganese iron cobalt nickel copper Zinc gallium germanium arsenic salenium bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K |Ca Sc| Ti| V|Cr|Mn|Fe|Co|J Ni|Cu|Zn|Ga|Ge|As|Se | Br | Kr
40,075 44,956 47 867 50.942 51.996 54.9358 55845 bR 933 58603 53,546 G5.39 69.723 72.61 74.922 78.96 79.904 83.80
rubidium strontium yttrium Zirconium niobium maolybdenuml technetium ruthenium rhodium palladium silver cadmium indium tin antimony tellurium lodine xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y | Zr [ Nb|Mo| Tc|RUu|Rh|Pd|Ag|{Cd| In |[Snh|Sb|Te| | | Xe
85468 87.62 58.906 91.224 92.906 95.94 [28] 101.07 102.91 106.42 10787 112.41 114.82 118.71 121.76 127.60 126.90 131.29
caesium barium lutetium hafnium tantalum ungsten rhenium osmium riclium platinum gold mercury thallium lead bismuth polonium astatine radon
55 56 57-70 1 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs(Ba| * |LUu|Hf | Ta| W Re|(Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [209] [210] [222]
francium radium
87 88 89-102
Fr | Ra | x %
[223] [226]
lanthanum cerium praseodymiumy neodymium | promethium | samarium europium gadolinium terbium dysprosium holmium erbium thuliurm yiterbium
*Lanthanide series 58 59 60 61 62 63 64 65 67 68 69 70
La|{Ce| Pr|Nd|Pm|{Sm|Eu|Gd| Tb | Dy |Ho| Er | Tm| Yb
128.91 14012 140.91 144.24 [145] 150.36 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04
actinium thorium protactinium uranium neptunium plutonium

92 93

Ac| Th|Pa| U | Np|Pu

[227] 232.04 231.04 238.03 [237] [244]

**Actinide series




Nitrogen
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Nitrogenase
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Haber-Bosch nitrogen

Fritz Haber Carl Bosch
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Thomas Malthus
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Nitrogen - made from thin air?
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The nitrogen deluge

The European
Nitrogen Assessment

Sources, Effecls
and Policy Perspectives
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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 | 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’
e Evolved resistance
e Lack of new chemistry

e Societal / governmental re-evaluation of
herbicides cost:benefit analysis
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The Integrated Management Framework

Integrated

Management

3§ The BHU Future Farming Centre

Permanent Agriculture and Horticulture Science and Extension



Bio-Protection

Bio-Protection

Bioprotection science for New Zealand
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The post industrial agriculture era
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Ethics, science and agriculture

e Fthics & Morals
e Ethics:

— is a major branch of philosophy, encompassing
right conduct and good life.

e 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
vields and profits.
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Francis Bacon 1561 - 1626
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The ethics of pesticides

e REACH is the European Community Regulation
on chemicals and their safe use. It deals with
the Registration, Evaluation, Authorisation
and Restriction of Chemical substances.

e The law entered into force on 1 June 2007

Permanent Agriculture and Horticulture Science and Extension
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"What | 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?

e Agricultural science = science for farming and
agriculture!

e ‘Towards Future Challenges of Agricultural
Research in Europe’
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Mastitis

Scientific understanding
of mastitis management

On-farm mastitis

, Management
Time
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Why agricultural science is different

e Farmers as implementers

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

e Expert on both science and farming
e Agricultural science is a political act
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The Future Farming Centre

e \Wear its morals on its sleeve

e Dedicated to science for agriculture and
farmers

e A strong participatory extension system at the
heart of research

e Primary science output to farmers
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The Future Farming Centre

e Broad scope: whole of farm system-based
approach

e Life cycle analysis
e All roads lead to the soil - good husbandry

e Soil management - untangling the ethics and
science

e 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

e Phytophthora on avocados

e Fermenting household organic waste for land
application

e Non-chemical weed management - from the
fundamentals of weed biology to big
engineering ideas

e Plus urgent need for extension
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The Future Farming Centre

e Need to understand the history and
philosophy of agriculture

e Independence from business to maintain
impartiality

e Critic and conscience of agriculture

% The BHU Future Farming Centre

Permanent Agriculture and Horticulture Science and Extension



Conclusion

Live, like you'll die tomorrow;
Farm, like you'll live forever
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