COST 832 

QUANTIFYING THE AGRICULTURAL CONTRIBUTION TO EUTROPHICATION

Minutes of the 5th Management Committee Meeting

in Square de Meeus 8, Brussels, 10 December 2001

Present:

F. Ajmone, Italy

J. Bollmann, COST Secretariat

W. Chardon, Netherlands

J-P. Destain, Belgium

M. Fotyma, Poland

F. Gil-Sotres, Spain

P. Leinweber, Germany

J-A Neyroud, Switzerland

E Otabbong, Sweden

H. Tunney, Ireland

P. Withers, UK (Chairman)

1. Adoption of the agenda

The chairman opened the meeting and the agenda was adopted. 

2. Adoption of the Minutes of the 4th management committee

The Minutes were approved. W. Chardon reported that there was a link between the COST web site and the COST 832 website, and vice-versa. The chairman agreed to circulate a copy of the 2000 annual report among the members of the MC, and make it available via the website. The Chairman reported that the request to extend the COST 832 had been given preliminary approval after repeated support from the COST Secretariat, but that a final decision was not due until mid-December. Dr Bollmann was thanked for his support in seeking this extension.

Action: P Withers

3. Election of chairperson and vice chairperson

Paul Withers (UK) and Wim Chardon (NL) were re-elected as chairman and vice-chairman, respectively.

4. Adoption of new countries/delegates to the Action

No new countries had joined the Action.

5. Co-ordinator reports for working group meetings in 2000/2001

WG1 - J-P Destain reported that a full meeting of WG1 was held in Rostock  in March 2001 to discuss the evaluation of the long-tern trials data, the preliminary results of the soil exchange programme and the cycling of organic phosphorus (P) in soils. Following an introductory paper by R. Meissner on the over-supply of P and eutrophication problems in Germany, a series of papers on long-term field trials data was presented. In general the experimental design and methodologies adopted in the different countries was very different and it was difficult to compare them on a common basis. Overall it was concluded that there was no evidence to support applying more P than the crop took off, that inorganic and organic sources of P differed only in the time over which the total P was released and that high soil P status could sustain crop growth from one to several decades. Differences in the chemical nature of soil P tests made it difficult to investigate the relationships between soil P, fertilizer requirements and quantities of P needed to maintain soil P, other than on a site specific basis.


Much useful data had been gathered in the soil exchange programme but further statistical analysis of this data was required, especially as the programme was not stratified across Europe and the soils used were not necessarily representative of the country. J-A Neyroud reported that Switzerland had agreed to fund a 3-month project to allow further rigorous statistical analysis of the data. A large number of soil P tests had been used, there was some correlation between the amounts extracted and the vigour of the extraction, and they could generally distinguish between P rich and P poor soils. However, many of the methods were not clearly described and it was envisaged that further difficulties would arise when attempting to interpret the results using the different fertilizer recommendation systems across Europe. Standardisation of soil P tests and fertilizer recommendation systems was therefore an unrealistic aim at the present time. However, as with the long-term trials data, it was agreed that together with a literature review, the soil exchange dataset would be suitable for publication with general consensus on the principles upon which decisions on P inputs should be based, highlighting inconsistencies in approach across Europe and comment on the extent to which European soils are over-fertilized with P.


A further series of papers examined the importance and cycling of organic P in soils in relation to crop response and the environment. Phosphatase activity in the rhizosphere was a key quantifiable parameter for understanding release of unavailable organic P for plant uptake, and the factors affecting phosphatase activity were discussed. The amounts and forms of organic P in solution in upland soils were presented and it was clear that methodologies now existed to enable a better understanding of the role of these organic P fractions in the environment. Trials data had confirmed increased biological activity in organic farming systems which was thought to compensate for lower soil test P values in the short-term. In the longer-term, there was concern over the continuing negative balance in organic systems. Current soil test P methods do not measure organic P directly although it is clear that differing amounts of organic P would be extracted. There was general consensus that a clearer understanding the role of organic P in environmentally sustainable farming systems was required, especially as organic P in solution was considered more mobile in soils than inorganic P, and therefore more prone to leaching.

WG2 - W. Chardon reported that WG2 had not met in 2001 due to the priority given to other groups but that there had been a meeting of WG2 in Irdning, Austria in September 2000. Topics discussed at this meeting included a review of hydrological pathways and their significance for loss of the different P fractions in run-off; evaluation of datasets on P loss in surface and sub-surface run-off obtained by questionnaire and review of models for predicting P loss at the field scale. Following an introduction on the phosphorus issue in Austria, the terminology of water flow through the landscape was reviewed and it was concluded that it is crucial to understand the interplay between the patterns of flow along different pathways and the pools of mobile solutes in the soil. By-pass flow through macropores and fissures in cracking and under-drained soils potentially contained higher concentrations than soil matrix flow because of the relative lack of attainment of P in its passage from the topsoil. Similarly infiltration excess flow and saturation excess flow across the land surface would have different P signals. 


Experimental data on the amounts of P transported in surface run-off and sub-surface run-off confirmed the large range in P loss rate values (up to 30 kg P/ha in surface run-off and up to 5 kg P/ha in subsurface flow). Without a conceptual framework for classifying the experimental sites according to their P loss potential and the dominant flow pathway involved, it was unclear how one could use the data to isolate the main causal factors and identify mitigation options. Modelling approaches were either too few (leaching) or not sufficiently advanced to take account of flow-soil P interactions adequately. It was agreed that further WG2 activity be focused on the development of a conceptual model of P losses at the field scale and to prepare guidelines on the appropriateness and parameters required for different modelling approaches to assist in their development and use. 


Wim Chardon reported that the combined papers from the WG2 meeting in Cordoba and the meeting in Irdning would be shortly submitted to COST for publication.

WG3 - In lieu of Brian Kronvang (co-ordinator of WG3), the Chairman reported that a meeting of WG3 had been held in Silkeborg in October 2000 and a joint meeting with WG4 had also been held in Aberdeen in October 2001. The meeting in Silkeborg had focused on three main aspects: terminology and methodologies for measuring concentrations, fractions and loads of P in water,  a review of P export data from small (<100 km2) predominantly agricultural catchments obtained by questionnaire from the COST countries and a review of modelling approaches to diffuse P loss at the catchment scale. Methodologies for flow monitoring, sample collection and analysis procedures varied widely between countries and it was concluded that guidance was required on best practice. Data from the questionnaire suggested average annual P export rates ranging up to 3.5 kg/ha; highest losses were recorded in arable catchments suffering episodic erosion events whilst grassland catchments were more dominated by dissolved P forms, with some indication of a link with stocking density. An initial examination of the data suggested no obvious link between P export rates and the intensity of agricultural activity, catchment size or soil type. More information on catchment characteristics was required to identify major causal factors. In Denmark, bank erosion was identified as a major contributor to P export rates. Empirical and deterministic modelling approaches were discussed; model estimates calibrated solely against the catchment outlet export were generally not satisfactory, and models were best used for comparative purposes rather than providing absolute values. Most models focused on sources rather than sinks.


The joint meeting with WG4 provided the opportunity to discuss the link between sources of agricultural P loss and their impacts in different types of waterbody. The definition and quantification of background P concentrations in different types of waterbody and of background loads from agricultural land were reviewed. It was important to measure background in order to identify how far P concentrations or loads had deviated from the reference state. This together with some understanding of the sensitivity of the waterbody to further P inputs would form the basis for setting targets for the restoration, enhancement and maintenance of ‘good’ water quality as required under the Water Framework Directive. A qualitative ‘weighting’ scheme for assessing sensitivity of lake systems based on the major determining factors was suggested and it was concluded that such a scheme was useful in prioritising mitigation actions both between and within catchments.


Several papers detailing case studies of waterbody classification and/or response to P inputs in different countries were presented and it was clear that a single P target would not be appropriate for all waterbodies. Further papers considering the patterns of P loss from different sources within  the catchment also made it clear that the link between sources and impacts was clearly ‘system’ dependant and it was necessary to define the system before attempting to setting goals for P reduction within the catchment. Evidence was presented for a high component of dissolved P loss from grassland catchments and of sediment retention within arable dominated catchments.  It was agreed that a knowledge of the amounts, timing and forms of P occurring in both baseflow and stormflow was required at the catchment outlet in order to understand potential impacts. It was also agreed that our understanding of P cycling within waterbodies was sufficiently robust to attempt to link sources to impacts in selected waterbodies, even though the biological response to changes in P inputs would not occur for some considerable time depending on the buffering capacity of the particular system.

WG4 - In lieu of S. Orfanidis (WG4 co-ordinator), the Chairman reported that a meeting of WG4 had been held in Helsinki in May 2000.  After an introduction to the contribution of agriculture to eutrophication problems in Finland, current knowledge of P cycling in different types of waterbody was reviewed. Most research had been conducted on lakes, with good relationships between TP concentrations and biotic activity (chlorophyll a), although critical values for eutrophication varied. Internal P fluxes were often of more importance than external P loads, with largely ignored, but significant, amounts stored in fish. Hysteresis effects during lake recovery programmes were important in setting critical limits for achieving good water quality. It was concluded that each waterbody is different and that a classification system was needed to group waterbodies which might behave similarly. The different biological and physical environments of rivers as compared to lakes suggested P concentration may be more important than P load in defining the occurrence of eutrophication. A survey of 1100 river sites in Ireland had established a link between unfiltered dissolved P and quality, with eutrophication occurring at concentrations >30 (g/l and fish population decline >70 (g/l. 


The results of a questionnaire on methods of P analysis in freshwater and marine studies suggested there was large variation in the specific protocols adopted, although most countries were now using 0.45 (m filters to distinguish dissolved and particulate P forms. A detailed examination of methods used to measure bioavailabilty of suspended sediments in lakes and rivers suggested some discrepancies but it was concluded that in general, it was a useful parameter to measure provided it was recognized that the nature of particulate P in rivers differed from those in lakes. Methods for measuring P release from bottom sediments were reviewed and one sequential method was preferred. These discussions formed the basis of a joint meeting with WG3 in Aberdeen in October 2001 (see under WG3).

6. Budgetary plan for the year 2002

Dr Bollmann informed the Action that the budget allocation for COST832 in 2002 would remain the same as for 2000; i.e. 65-70,000 ECU. The budget allocation for 2003 had not been set as COST was funded from the Fifth Framework and this would finish in 2002.

Note: On 17th Dec Dr. Bollmann informed us that "the Committee of Senior Officials has approved the one-year-extension of COST Action 832 on its Meeting on 13th and 14th Dec 2001."

7. Working plan for COST832 in 2002

It was agreed to base future workplans on the assumption that COST 832 would now finish in July 2003. This would give time to organise an international conference to mark the end of the Action. It was agreed that this conference should aim to promote the progress in our understanding of the issue of P and eutrophication within Europe and that it should not be diluted by including work from outside Europe within the programme. Dr Bollmann reported that COST would pay organisational fees (5-6000 ECU) in addition to supporting 2 members per country from each working group to attend. 

Wim Chardon expressed concern that a major European conference in autumn 2003 would compromise the success of the 4th international P workshop in autumn 2004, although the latter was focusing more on solutions to the problem than an understanding of the problem itself. The Chairman agreed to convene a small meeting to progress the organisation of the international conference early in the New Year.

Action: The Chairman

After discussion of the most cost effective way to progress the objectives of the Action, the full working group meetings planned for COST 832 in 2002 are summarised below:

Topics
Organiser
Venue
Date






Joint WG1/WG21




Development of risk assessment methodology for P loss at the field scale and including unification of P balance calculations.
Emmanuel Frossard Switzerland
Zurich
September 2002






Joint WG2/WG31 and COST 632




Mobilization, transport and delivery of sediment and P in surface and sub-surface flow from the field to the watercourse. 
Paul Withers, UK and COST 632


Denmark
November (?) 2002






WG41




Bioindicators of eutrophication in waterbodies
Sotiris Orfanidis

Greece
To be decided
To be decided






1To be composed of selected members of each WG and to ensure adequate representation of COST countries but to a maximum of 20 participants from each group.

Additional small meetings were required to organise each full meeting and Dr Bollmann stressed that these should be requested as early as possible to ensure they went ahead.

8. Promotional

The Chairman tabled a proposal for a book summarising the issue of eutrophication and particularly the significance of agriculture in relation to other sources within EU countries. The book was intended to provide a scientific appraisal across Europe for policy makers as well as providing background information (e.g. Case study material) to research scientists and teachers, and was proposed in response to COST 832 discussion on the diversity of climate, landscapes and farming within Europe and the resulting need to define the eutrophication issue more precisely for determining potential sources and solutions to the problem.

There was general support for the proposal and discussion followed on the format of such a book and how it would combine with the conclusions from the Action presented at the international conference. Dr Bollmann reported that COST could either pay for publication directly or agree to purchase a preset number of copies from a recognised publisher. The time delay for publication might be a problem in relation to the time left in the Action, and it was agreed that papers would need to be prepared in advance of the conference. The proposal to combine the book with the proceedings from the conference would depend on the willingness of authors and the structure of the book (e.g. individual country contributions or grouping of countries with similar issues/problems). The Chairman agreed to convene a small meeting to progress the idea of the book early in the New Year.

Action: P Withers

9. Annual reports

The Chairman agreed to circulate the annual report for 2001 early in the New Year.


Action: P. Withers

10. Short-term scientific missions

The Chairman reported that 6 short-term scientific missions had now been undertaken. An extension would be sought to allow one more mission before the Action was completed. M. Fotyma proposed a young scientist from Poland visit Rostock, Germany to gain experience in soil phosphorus analysis procedures.


Action: 
P Withers

11. Place and date of next meeting

It was decided to hold the next MCM meeting alongside the joint meeting between COST 832 and COST 632 in November 2002.

11. Any other business

There was no other business

Paul J.A. Withers 
Joachim Bollmann

Chairman COST 832 
COST Secretariat 

