REPORT - IPW4

4th International Phosphorus Workshop

15th - 19th August 2004, Wageningen, The Netherlands.

Previous International Phosphorus Workshops in Wexford, Ireland (1995), in Antrim, Northern Ireland (1998), and in Plymouth, United Kingdom (2001) have greatly contributed to our understanding of the transfers of phosphorus from soil to surface water, and the relationships between agricultural practices and phosphorus losses. 

The 4th International Phosphorus Workshop was held in Wageningen from 15th – 19th August 2004, and provided a forum for evaluating the effectiveness of management options for reducing phosphorus losses from agricultural land, and for reducing the effects of phosphorus in surface waters. The workshop was attended by 81 delegates from 18 different countries. In total 49 oral papers and 26 posters were presented. A selection of the papers will be published in a special issue of the Journal of Environ​mental Quality by the end of 2005. The major findings of the workshop are listed below.

Conclusions and Recommendations

The continuing interest in phosphorus by policy makers, researchers and managers is based on the facts that

(i) phosphorus is an essential element for plant, animal and human growth, while the native supply by soils is too low to sustain economical optimum crop yields and phosphorus contents, especially in developing countries;

(ii) reserves of rock phosphate needed for the production of phosphorus fertilizers are finite;

(iii) increased levels of soil phosphorus levels in heavily manured and fertilized agricultural soils, especially in affluent countries with intensive animal production systems, pose a great risk of leaching phosphorus to surface waters; and 

(iv) phosphorus loading is the crucial factor in the eutrophication of fresh water systems; to circumvent large-scale eutrophication and ecosystem deterioration, phosphorus discharges to surface waters as a result of human activities have to be decreased drastically.

The last two ‘facts’ have been the major drivers for the research presented at IPW4.

A number of success stories about managing options for decreasing phosphorus losses and questions have been identified, as follows:

(1) Reduction of amount of phosphorus needed for animal production
Optimizing the amount of phosphorus in animal feed and using phytase enzyme can lead to a significant reduction of the amount of phosphorus needed in animal feed, notably in the feed of monogastric animals. Less phosphorus in animal feed yields less phosphorus in the animal manure. In the Netherlands, the total excretion of phosphorus by finishing pigs has more than halved during the last 30 years. It was shown that there are still large differences between countries in for example standards for phosphorus requirement per animal, and further improvements on this point seem to be possible. Lowering the phosphorus content in animal feed is a cost-effective and efficient strategy.

(2) Additions of chemical binding materials to manure and soils

Treating litter beds in poultry houses with alum (Al2(SO4)3) has been shown to lower ammonia volatilization, to improve animal health, and to improve the nitrogen use efficiency, and to decrease phosphorus losses via runoff following the application of treated poultry litter to agricultural land. This management technique has been shown to be very cost effective in the United States. However, the effectiveness of alum in poultry systems where the poultry litter is frequently removed, as in some countries elsewhere in the world, remains to be seen. It was also shown that the use of Water Treatment Residuals (WTR) on phosphorus enriched soils can reduce phosphorus loss via surface runoff.

(3) Implementation of Best Management Practices (BMP’s)
Various common BMP’s have been tested on their effects of decreasing the loss of phosphorus from agricultural soils to surface waters. Examples include: no soil tillage in autumn, cover crops in winter time, direct incorporation of fertilizers or manure into the soil following application, phosphorus fertilizer application based on crop need and soil supply (based on soil phosphorus testing), fencing pastures along streams. Many of these common BMP’s seem highly effective, though there are often costs involved for the farmer. Education of farmers and demonstration fields were considered to be essential for promoting these BMP’s.

Human nutrition and environmental effects

Changing human diet was discussed as a strategy to lower the phosphorus burden to the environment. Humans in affluent countries eat amounts of animal products like meat far beyond their requirements. Reducing the consumption of animal products will lower the required number of domesticated animals i.e. in the EU 15 countries of about 68%, and the environmental burden associated with the animal wastes (phosphorus and nitrogen emissions).Evidently, there are many ethical, social, cultural, economical, and ecological (side-)effects involved of such an option (e.g. Smil, 2002. Eating meat: Evolution, patterns, and consequences. Population and Development Review 28: 599-639). 

Risk assessment technologies

Decreasing phosphorus loss from agricultural land to surface waters effectively and efficiently requires thorough understanding of the phosphorus sources and loss pathways in agricultural areas. Various studies showed the many complexities involved with intricate interactions between phosphorus loss and climate, landscape morphology, soil hydrology, land cover, and management. These factors and complexities often are very site specific, and hence, need to be understood in full to be able to design cost-effective management strategies. It was shown that the scale of observation strongly influences the estimated relative contribution of different sources to P loss from agricultural land to surface waters and the estimated overall impact of these sources on water quality within the catchment. It was concluded that risk assessment technologies can significantly contribute to identify hot spots and to explore the optimal set of management measures, as needed for e.g. the EU-Water Framework Directive. GIS-based databases and well-tested models are indispensable for this purpose.

Constructed wetlands

Constructed wetlands have been shown to be able to retain P from water leaving agricultural areas, and are especially effective for trapping particle bound P; the effectiveness for retention of dissolved P has to be further investigated. They can be applied as a supplement to source oriented options on the farm like BMP's, which are often cheaper per unit P retained.
Need for integrated studies

A need was felt for more integrated studies, covering the whole cause-effect chain from management measures taken in agriculture to ecological effects in surface waters. Further cooperation on phosphorus losses from agricultural land to surface waters could be stimulated by starting an EU-COST-action on the topic: “Reducing phosphorus [and nitrogen] loss to surface water on catchment scale”. It is obvious that work within such a new action will be tuned with COST-action 634 "On- and off-site environ​mental impacts of runoff and erosion” and with the SERA-17 group in the USA.

Specific research needs

· more testing of measures on an experimental scale under different conditions;

· validation of models on these data sets, for extrapolation purposes;

· implementation of source and effect oriented measures on catchment scale;

· extrapolation of experiments to larger scales (especially catchment scale);

· integrated approach studies (chain approach, from decision making via management to the effect on aquatic systems);

· an evaluation of cost effectiveness of options under different conditions.

5th International Phosphorus Workshop IPW5 in Silkeborg

It was decided that the following workshop will be organized in 2007 in Silkeborg, Denmark, by Brian Kronvang and Goswin Heckrath.
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