




























































































































































































Arsenic toxicity: Keratosis



150 million people worldwide exposed As contamination in drinking water,
110 million in Asia (Brammer & Ravenscroft, 2009)



Arsenic contamination in Bangladesh groundwater 
(British Geological Survey: 2022 samples)

 51% of the samples > 10 ppb 
(Current WHO limit) 

 35% > 50 ppb


 25% > 100 ppb



Where does arsenic in shallow 
groundwater come from?

 Total As concentrations in Bengal delta 
sediments are within normal range (2-10 
ppm)

 Anaerobic conditions in the sediment lead to 
arsenate reduction and mobilisation of 
arsenite into water



 90% groundwater is 
used for irrigation of 
paddy rice in the dry 
season

 Irrigation adds >1000 
tonne arsenic to soil in 
Bangladesh each year
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As speciation in response soil flooding 
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Extra China slides



Contributions from different sectors to
total GHG emissions (global)

IPCC 4th Assessment Report (2007)

Forestry – mainly 
CO2 from 
deforestation for 
more agriculture
Agriculture + 
forestry:

30% of 
anthropogenic GHG 
emissions70% of agricultural GHG 

emissions connected 
with N fertilizer 
(manufacture, use):

CO2 & N2O



6.7 billion people

>9 billion by 2050

World population





Rothamsted
Broadbalk Experiment – started 1843

Different rates of N fertilizer applied

Nitrate measured in drains



Some other approaches



Composting manures – producing organic fertilizers



Manufacturing “slow release” N fertilizers


