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Fertiliser use and the tradeFertiliser use and the trade--offs between offs between 
food security and environmental degradationfood security and environmental degradation
Main environmental stresses from mineral Main environmental stresses from mineral 
fertilisersfertilisers
Environmental stresses at the extremes of Environmental stresses at the extremes of 
fertiliser usefertiliser use
Conclusions Conclusions –– no end to the tradeoffsno end to the tradeoffs



TradeTrade--offs between food security offs between food security 
& environment& environment II

Improved food security            > production       Improved food security            > production       
>  >  fertiliserfertiliser

Improved food securityImproved food security > purchasing > purchasing 
powerpower > > fertiliserfertiliser > incomes > incomes 
and/or lower pricesand/or lower prices

TradeTrade--offs between food security offs between food security 
& environment II& environment II

> > fertiliserfertiliser negative impacts on the negative impacts on the 
environmentenvironment

global impacts : increased global impacts : increased GHGsGHGs & & 
changes in biogeochemical cycleschanges in biogeochemical cycles
local & regional impacts: water pollution,     local & regional impacts: water pollution,     
eutrophicationeutrophication, human health, human health



Fertiliser’s contributions to GHG and Fertiliser’s contributions to GHG and 
ammonia emissionsammonia emissions
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2222441919% share of total % share of total 
anthropogenicanthropogenic

17172288% share of global % share of global 
emissionsemissions

acidificationacidification
eutrophicationeutrophication

acidificationacidificationclimate climate 
changechange

Main effectMain effect

AmmoniaAmmoniaNitric oxideNitric oxideNitrous Nitrous 
oxideoxide

Change in Anthropogenic N FixationChange in Anthropogenic N Fixation
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N leaching riskN leaching risk
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Recent & projected fertiliser useRecent & projected fertiliser use

9292188188138138WorldWorld
5858494910.110.17.67.6T.countriesT.countries
7171606058.058.045.245.2Ind.countriesInd.countries

1781781131136.96.94.24.2E.AsiaE.Asia
13413410310328.928.921.321.3S.AsiaS.Asia
999971719.19.16.16.1NE/N. AfricaNE/N. Africa
6767565616.316.311.311.3L.AmerL.Amer. & C. & C
99552.62.61.11.1S.S.AfricaS.S.Africa

203020301997/991997/99203020301997/991997/99
Average kg/ha (arable)Average kg/ha (arable)Nutrients (mill.tonnes)Nutrients (mill.tonnes)RegionRegion



Fertiliser use and groundwater Fertiliser use and groundwater 
pollution by nitratespollution by nitrates
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Groundwater Groundwater 
nitrate mg/lnitrate mg/l

N uptakeN uptake
Kg/haKg/ha

N appliedN applied
Kg/haKg/ha

LocationLocation

N inputs to rivers & coastal watersN inputs to rivers & coastal waters

83832237223792921182311823YangtzeYangtze
555512691269818193669366GangesGanges
565618411841818190609060PoPo
99632632181834273427ZaireZaire
66692692171730343034AmazonAmazon
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N exports to seaN exports to seaN inputs to riversN inputs to riversRiverRiver



Land savings Land savings –– the benefits of the benefits of 
fertiliser use (million ha)fertiliser use (million ha)

386386340340CGIAR Climate CGIAR Climate 
GroupGroup

385385339339AveryAvery
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WorldWorldLeast developed Least developed 
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Overuse of mineralOveruse of mineral
nitrogen fertilizers in Chinanitrogen fertilizers in China

Use has grown >2,500 % since 1960Use has grown >2,500 % since 1960
Average rate is about 225kg/ha croplandAverage rate is about 225kg/ha cropland
Average in 4 Provinces >400kg/haAverage in 4 Provinces >400kg/ha
In some vegetable areas 1In some vegetable areas 1--5,000kg/ha/yr5,000kg/ha/yr
International critical limit International critical limit is is about 150about 150--225kg/ha225kg/ha
Crop Crop utilisationutilisation efficiency only 30efficiency only 30--45%45%
Most lMost lostost to atmosphere to atmosphere –– acid rain & acid rain & GHGsGHGs
role in other problems role in other problems -- red tides and ozonered tides and ozone



N balance sheet for N balance sheet for 
Chinese agriculture, 1998Chinese agriculture, 1998

Balance 1998 = 6.0 Balance 1998 = 6.0 mill.tmill.t..Balance 1987 = 2.4 Balance 1987 = 2.4 mill.tmill.t..
2929Total                        35Total                        35

Seeds                        .4Seeds                        .4
Leaching & runoff  2.0Leaching & runoff  2.0Rainfall & irrigation  1.5Rainfall & irrigation  1.5
Loss of manure         .6Loss of manure         .6Biological fixation    3.5Biological fixation    3.5
Loss of Loss of fertiliserfertiliser 11.211.2Organic manure     4.8Organic manure     4.8
Harvest                  15.3Harvest                  15.3Mineral Mineral fertiliserfertiliser 24.824.8
Output million tonsOutput million tonsInput million tonsInput million tons

Nutrient depletion in Latin America & Nutrient depletion in Latin America & 
Caribbean (kg NPK/ha/yr)Caribbean (kg NPK/ha/yr)

--5959--115115--7272--8383S.ConeS.Cone
--4040--3737--7373--7979AndeanAndean
--5454--8686--7777--969619931993--9595
--6767--7070--197197CaribbCaribb..
--3939--1717--8989--198198C.AmerC.Amer..
--5959--6161--6262--11111119831983--8585

All cropsAll cropsMaizeMaizeRiceRiceWheatWheat



Conclusions Conclusions -- no end to food no end to food 
security & environment tradesecurity & environment trade--offsoffs

Continuing damage from overuse & under Continuing damage from overuse & under 
useuse
Food security impossible without Food security impossible without 
fertilisersfertilisers
Minimising the tradeMinimising the trade--offs:offs:
-- ending direct and indirect subsidies to N        ending direct and indirect subsidies to N        
Environmental costs of fertiliser useEnvironmental costs of fertiliser use
Wider heath and trade dimensionsWider heath and trade dimensions

Consumer safety & nitrogenConsumer safety & nitrogen

25962596314314Green onionsGreen onions
65286528510510FennelFennel
4089408923582358SpinachSpinach
5673567310941094ColeCole
3960396018181818Chinese cabbageChinese cabbage

NONO33 mg/kg 1996mg/kg 1996NONO33 mg/kg 1980mg/kg 1980VegetableVegetable


