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= Fertiliser use and the trade-offs between
food security and environmental degradation

= Main environmental stresses from mineral
fertilisers

= Environmental stresses at the extremes of
fertiliser use

= Conclusionsi—no.end. to, thetradeoffs




= Improved food security :> > production

:> > fertiliser

= Improved food security :> > purchasing
power mmm) > fertiliser mmw) > incomes
and/or lower prices

= > fertiliser :> negative impacts on the
environment

global impacts : increased GHGs &
changes in biogeochemical cycles

local & regional impactsiwaterpollutiony
eutrephication, human health
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Clay soils
— Sandy soils

Leaching kg.N/ ha.

Region Nutrients (mill.tonnes) | Average kg/ha (arable)
1997/99 2030 1997/99 2030
S.S.Africa 1.1 2.6 5 9
L.Amer. & C 11.3 16.3 56 67
NE/N. Africa 6.1 9.1 71 99
S.Asia 21.3 28.9
E.Asia 4.2 6.9
Ind.countries 45.2 9610
I~.countries 7.6 10.1

World 138 188




Location N applied | N uptake |Groundwater
Kg/ha Kg/ha |nitrate mg/l
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Least developed World
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Use has grown >2,500 % since 1960
Average rate is about 225kg/ha cropland
Average in 4 Provinces >400kg/ha
In some vegetable areas 1-5,000kg/ha/yr
International critical limit is about 150-225kg/ha
Crop utilisation efficiency only,30-45%

= |Viest lestiteratmosphere’— acid rain & GHGs
role in other problems - red tides and ozone




Input million tons Output million tons
Mineral fertiliser 24.8 Harvest 15.3
Organic manure 4.8 Loss of fertiliser 11.2
Biological fixation 3.5 Loss of manure .6
Rainfall & irrigation 1.5 [Leaching & runoff 2.0
Seeds

Total 35 29
Balance 1987 = 2.4 mill.t. | Balance 1998 = 6.0 mill.t.
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= Continuing damage from overuse & under
use

= Food security impossible without
fertilisers

= Minimising, the trade-offs:

- endingdirectand indirect'subsidies to'N
= Environmental costs of fertiliser use
= \WWider heath and trade dimensions

\egetable NO; mg/kg 1980 |NO; mg/kg 1996

Chinese cabbage 1818 3960
Cole 1094 5673
Spinach 2358 4089
Fennel 510 6528
Green onions 314 2596




