Options Being Researched To Reduce Greenhouse Gas Emissions from NZ Farms

Nitrous oxide and Methane are the two key greenhouse gases produced by pastoral agriculture in New Zealand. Government and industry sources have funded Dr Cecile de Klein’s Ag Research group to develop methods to reduce emission levels from these gases. 

Scientists are investigating two main approaches to reducing greenhouse gas emissions associated with agriculture. 

· One avenue is to directly treat the animal with products that reduce methane or nitrous oxide production. 

· The other is to develop new strategies that can be integrated into day-to-day farming practices. 

REDUCING NITROUS OXIDE EMISSIONS

Nitrous oxide is given off from urine patches and animal faeces. Emissions of nitrous oxide are higher in wet weather or when the ground is saturated. 

Areas that drain poorly and certain soil types create what the scientist’s term ‘hot spots’ for nitrous oxide emissions. One solution is to identify hot spot areas on individual farms and avoid stocking those areas when soil moisture levels are high. This may sound drastic but it could be achieved by utilizing feed pads to stand off stock. 
Developments of nitrification inhibitors delivered in bolus form are a realistic option for reducing nitrous oxide emissions. Boluses could be administered to livestock prior to the wet winter and spring months. The bolus then slowly releases small amounts of a chemical called dicyandiamide (DCD) that mixes with the animal urine. DCD slows the change of the N component in urine into nitrates. 

Work by an Ag Research group led by Dr Stewart Ledgard has found that the bolus system may reduce nitrous oxide leaching by as much as 60%. 

Common farm management practices such as applying lime, working up compacted soil and improving the drainage of wet pastures have been found to have small but significant impacts on nitrous oxide emissions. 

The one downside is that better drained land can cause a rise in the levels of CO2, another greenhouse gas. 

DIET BASED OPTIONS

Manipulation of stock diet by incorporating low protein fodders such as maize silage is another avenue by which emissions could be reduced. However, this is a complex proposition. The financial feasibility needs to be proven compared to a pastoral system and whether there is an impact on productivity needs to be assessed. 

Taking a wider view may also negate the benefits of widely feeding alternative fodder crops. While feeding maize may result in fewer nitrous oxide emissions, growing maize results in higher levels of nitrate leaching. 

Dr de Klein says the nitrous oxide reduction strategies that could be implemented soonest are the targeted use of stand-off pads in wet weather and wider use of commercial nitrification inhibitor products, which are presently available in granular form or in a suspended solution for spreading on pastures. In the future, nitrification inhibiting boluses could provide another workable solution, particularly in situations where urine patches are more densely deposited on pastures, such as dairy units and intensive sheep farming. 
Student task: For the EACH of the strategies mentioned above, identify their strengths and weaknesses and write a ONE paragraph summary outlining whether you think the strategy being researched will ultimately provide a workable solution to reducing Greenhouse Gas emissions from NZ farms.
METHANE REDUCTION STRATEGIES BEING RESEARCHED

· A vaccine being developed in Australia could deliver an answer to methane emissions. The idea is that methane producing bacteria that naturally inhabit the rumen could be modified for the animal’s lifetime by administering a single injection. While this sounds like a neat solution, this area of research is in its infancy. 

· It has been found that feeding pasture species with high levels of condensed tannins cause a slight lowering of methane emissions (up to 5%). However having these species in our pastures may not be an easily achieved or accepted outcome.
· Shifting to a grain or meal feeding system would give a similar effect in lowering methane emissions. However, this style of farming system is high cost and erodes the competitive advantage achieved by New Zealand’s grass fed system. 

· Two types of feed supplement are showing more promise as measures to lower animal methane emissions. 

- Probiotics fed to livestock alter the activity of rumen bacteria - reducing their emissions. However, they need to be ingested daily to have an impact, therefore in practical terms this option is limited to the dairy sector. 

- Ionophores may become a familiar agricultural term in future. These antibiotic type feed supplements can lower methane emissions by as much as 8% and as a bonus they work as a type of nitrification inhibitor as they also reduce the amount of nitrous oxide produced by ruminants. 

It is thought Ionophores could be easily incorporated into New Zealand’s present pastoral farming systems. But while Ionophores could help reduce the problem of methane emissions there is a catch. 

As they are antibiotics the public may take some convincing that the safety of food produced from animals treated with Ionophores is safe. 

As it stands at present, far more research into all the options mentioned is required before they are ready to be used in New Zealand’ farming systems.


