Teacher Notes for 3.5 – ‘The production of ‘greenhouse gases’ from agricultural/horticultural systems
· Order from the National film library the video ‘After the warming’ and the get from the video shop the film ‘The day after tomorrow’ - the science behind it is not too far fetched according to the experts! Al Gore’s film An Inconvenient Truth is also worth viewing.

· These gases are undesirable by-products of various primary production systems we don’t try to produce them!
· Read through all attached resource material and spend time at the identified websites developing background understanding.

· Review the Nitrogen cycle as some basic knowledge of this is required to understand how nitrification inhibitors work. 
· Complete the student Workbook Greenhouse Gases (link!!!) – emphasise the quality of what is being written   (Detail = data/facts, etc), and for the students not to simply concentrate on Quantity
Courses of action (i.e. what can be done) to reduce emissions/reduce gas levels in the atmosphere - the recent MAF publication ‘Sustainable Land Management and Climate Change” goes through a number of potential courses of action at all levels from producer to national government strategies.

Carbon dioxide (CO2) - probably the easiest /most achievable in the short term. Reduce emissions via alternative glasshouse heating options, attempt to limit Ag vehicle emissions and most significantly plant trees – be they commercial plantation or simply riparian plantings, retiring unproductive hill country, etc , to act as ‘Carbon sinks’. Stopping the recent trend of converting Central North Island pine forest to dairy farms is also a good discussion point! 
Nitrous oxide (N2O) - Emissions are based on intensive land-use and the high levels of N fertilisers used/present in the soil lead to increased emissions. Anaerobic soil conditions contribute to the denitrification process. Limiting the farming intensity/Soil N levels/Application rates of N fertilisers and correct timing of those applications will lower the emission levels. Research into the use of Nitrification Inhibitors (Eco-N from Ravensdown, etc) shows these also have a positive effect on emission levels. See attached reference sheet on N2O.
Methane (CH4) - Significant from NZ’s perspective and is difficult to reduce. It is oxidised in the atmosphere by the OH radical into CO and then CO2 but this takes 10 years. Fewer cows/ruminants will result in less methane being produced but there are significant economic and social consequences. Changing the biochemistry of ruminant digestion is at present being researched along with the effects of different feeds on methane emissions but nothing of use to farmers has been identified at present.
