resource appropritation
is fundamental for production

resource limitation
is a risk for productivity



soil organic matter supports agricultural production
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Effect of the Haber-Bosch process on world population.
Erisman, et al. Nat. Geosci. 2008, 1: 636-630.

120 Mt NH ;per year @ >30Gjoule per t => |% of world enery consumption



regional phosphate flows in net trade
of agricultural commodities (projected to 2020)

(Craswell et al. 2004)



production and reserves of rock phosphate

(Jasinski 2009)



peak phosphorus

(Cordell et al. 2009)



the potential for critical feedbacks

precipitation difference
between simulations for
landcover change
(forest to pasture)
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se - resource depletion







lo inesperado:

en la cuenca del Plata de Argentina
el aumento de lluvias resulta en una mayor demanda de riego






adaptation

needs legal and programmatic frameworks for:

integrated management of water basins
multiple use and recovery of water resources
protection of fragile zones



replacing fossil emission-intensive products
is an opportunity for agriculture:

The U.S. and Europe want to replace 25-30%

of petroleum transportation fuel with biofuels by 2025



"using corn ethanol amounts to burning

the same amount of fuel twice to drive a car once"
(Engineering Dept. U of California)

corn ethanol displaces petroleum

but only 5 to 26% of its energy balance is renewable
the rest is primarily natural gas and coal

soils organic matter loss makes the equation worse

sugar cane is more efficient,
particularly when bagasse is used for fuel



considerations

the high nutrient content of food crops is a
contaminant in energy production

cellulosic alcohol

cost-effective depolymerization of celluloses
in crop residues is a challenge

and removing too much organic matter from
agriculture endangers sustainability




Evaluations of biofuel policy must
- include carbon cost of production / fertilization
- include coproduct credits,

- measure performance relevant to policy goals:
reduce greenhouse gas emissions
reduce petroleum inputs
maintain land quality & ecosystem services
maintain food affordability



Competitive economic potentials for
agricultural and forest mitigation strategies

in the USA
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+ productivity increases




science integration

to resolve complexity of change
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the science of change <=> adaptation
'‘can do' <=> 'how to'



