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Jean-Baptiste Van Helmont 1580-1644 

Start: 
Weight willow      5lb         -> 
Weight soil 200lb 

End: 
Weight willow 169lb 
Weight soil 199lb 14oz 

Add water 
5 years         -> 



Justus von Liebig 1803 - 1873  
 
Plants obtains carbon from the CO2 in the air 
CO2 is <1% of the air, N2 is 80% so… 
 
Law of the minimum 
 
Helped develop ‘Oxo’  and ‘Marmite’ 

Nutrients and Soil 

John Bennet Lawes 1814 - 1900 
 
Disputed atmosphere as source of N 
Set up Broadbalk experiment & others at 
Rothamsted to prove most plants got N from the soil 
 
Made fortune from superphosphate fertiliser 



The Classical Experiments at Rothamsted 
 
Broadbalk Wheat, started 1843 



Park Grass. From 1856 



Hoosfield Spring Barley. From 1852 



Long-term Experiments 
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Broadbalk: Mean yields of wheat grain, cultivars and major changes 

eg Goulding et al 2008 





RothC model 







Energy Density Gasoline 46 MJ/kg 
(Wheat grain 17 MJ/kg) 


