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QUESTIONNAIRE

on the

Review of available data on the amount of Phosphorus losses at field scale as a result of subsurface runoff (lysimeter/plot/field)

Introduction     

In July 1997 an EU COST (Co-operation in Science and Technology) action 832 “Methodologies for Estimating the Agricultural Contribution to Eutrophication” started (detailed information see http://www.ab.dlo.nl/eu/cost 832/welcome.html) in which 16 countries have joined. This action will finish in 2002 and is divided into the following  working groups (WG):
WG1: Phosphorus cycling in agriculture

WG2: Phosphorus losses at the field scale

WG3: Phosphorus losses at the catchment scale

WG4: Impacts of diffuse phosphorus on water quality

Background

This questionnaire should be a basis to prepare a workshop about
„Phosphorus losses at the field scale“ (WG 2) which is planned to be held in

Gumpenstein (Austria) from 21 to 23 September 2000. 

WG 2 focused on erosion and surface transport and on also to the subsurface transport (leaching) of Phosphorus (P). This questionnaire deals with subsurface transport.

Until recently it was generally believed that P is bound to soils so strongly that no subsurface runoff of P would occur according the hydrological, meteorological and pedological conditions of Europe. However, recent studies have shown that P may be dissolved from the soil phase and transported down through the soil. Thus, Heckrath et al. (1995) found that concentrations of dissolved P in drainage water increased considerably when the P-status of the topsoil exceeded a certain level (a change point). Similar results were found by Meissner et al. (1997) for soils enriched with P after slurry application. Leinweber et al. (1999) published a paper about the effects of soil use and management on the contents and forms of soil-P and the resulting potential for leaching losses of P . Under the climatic conditions of Germany, it was shown that mineral fertilizer applications and agricultural practises  which conserve soil organic matter and maintain a high biological activity (permanent grass, application of farmyard manure)  resulted in  increased proportions of labile P. This is desirable for nutrition of crops but not to diminish leaching losses. In opposite to this results  Ulén (1999) found that application of manure in Sweden did not lead to any direct change in nutrient  leaching. Other workers (Turner and Haygarth, 1998) also observed transport of dissolved P in percolating water but they did not find the same straight forward relationship to P-status of the soils. Peltovouri (1998) pointed out that P dissolved from the topsoil may be adsorbed again in the subsoil; however during macropore flow this will not happen due to lack of contact between flowing water and the soil matrix. Furthermore, it has been shown that also particulate P may be mobilised and transported through macropores in the soil (Hergert et al., 1981; Skaggs et al.,1994; Ulén, 1995; Grant et al., 1996; Hodgkinson and Withers, 1998). A general overview about historical perspective and current research of P loss in agricultural drainage is given by Sims et al.(1998).

In former discussions of the WG 2 the following most important subsurface pathways of P losses have been selected: 

· transport of dissolved P through soils with reference to soil conditions and water flow

· transport of particulate P through soils with reference to soil conditions and water flow

· transport through back-fill material in connection with field drainage

· transport of accumulated P in soils after rewetting with special attention to fen soils or histosols.   

In former discussions of the WG 2 the following scales and methods for measuring P losses have been selected:

Small scale: soil samples, pore water sampler, lysimeter, monoliths, 

Plot scale: small drainage plots

Field scale: drainage water measurements

The aim of this questionnaire is to get an overview about investigations (experiments) and available data regarding the amount of P losses at field scale as a result of subsurface runoff. During the meeting in Gumpenstein in September 2000 the replies of this survey will be processed and evaluated. It should be used for  

· a review of data about P losses with subsurface runoff

· recommendations for carrying out subsurface P losses measurements at different scales 

· to identify gaps in current knowledge. 

You are asked to carefully go through each question, and, as far as possible, give a short and precise answer. In cases where the questions are inadequate, or in case that important issues are omitted, please add the relevant information beneath each section.

Thank you for your co-operation!

Ralph Meissner

(Responsible in WG 2 for subsurface P losses)

Please submit your reply until April 15, 2000 to:

Ralph Meissner

UFZ Center for Environmental Research Leipzig-Halle

Field Research Station Falkenberg

D-39615 Falkenberg

Germany

Tel.:++49-39386-97113

Fax:++49-39386-97116

e-mail: meissner@soil.lysi.ufz.de
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Please answer the following questions about investigations of P losses by subsurface runoff:

Part A1 (Overview)

1. Institute / Authority:
2. Country:
3. Region:

4. Source approportion (including  the importance of subsurface P runoff in comparison to other factors like erosion?)
(please give a short explanation about the importance of the problem of subsurface P runoff in your country; for example Germany- P input to rivers: point P pollution 50 %; diffuse P pollution 50%, from it 31% from erosion, 12% input from agricultural production (as fertilizer, silage liquids, surface runoff from organic manure, areas without sewers), 3% from drainage water, 2% from groundwater, 2% from atmospheric deposition -precipitation and litter)

5. What are the average amounts of subsurface P-losses  and have you detailed informations about P-losses from different combinations of soil type and  hydrological circumstances (whitin your country/region)? 

(for example in Germany: under arable land and grassland: < 1 kg TP /ha year)

Part A2 (General research experience)

6. What are the most important pathways for subsurface P-loss at field scale?  ; please give a ranking of the following pathways and mark it with numbers (1,2,3...or give an estimation in %)

· vertical flow in the soil profile

· lateral flow in the soil layers

· vertical/lateral flow to field drains

· transport of accumulated P in soils after rewetting (especially fen soils or histosols)

7. What are the most important factors for subsurface P-losses ?

(please describe your experiences and give a ranking/priority list according to the following influence factors -you can add own factors if you wish)  

Input of P


P-surplus


P-fertilzation (inorganic and organic) rate (intensity of land management)


Forms of P input

Soil Conditions


Total P content


Inorganic P content (or P saturation degree)


Organic P content


Pedological conditions

Meteorological conditions


Precipitation rate


Precipitation surplus

Hydrological conditions


High groundwater level


Base flow conditions


Storm flow conditions


Temporary ponding

8. How much of the total P loss is “organic” and how much is “inorganic” (it means have you experiences or results about the origin of P- loss by subsurface runoff or do you know where P in the subsurface runoff comes from?)

(for example: we know that the most important factor for P subsurface runoff is slurry or organic manure application, if slurry application falls in a time with high amount of precipitation the DRP concentration in the suction cup increased significantly)

PART B (Specific information)

(Please answer question 9-14 for each main research programme)

9. What kind of research programmes are running or scheduled (national, international etc.) and what are the most important topics regarding the above mentioned problem?

(for example: national research programme ELBE-Ecology 2000; explanation and quantifying the amount of point and diffuse P sources)

10. What kind of investigation do you carry out? 

(or combination of different types of investigations- please give a short explanation; for example: carry out experiments in the following scales:

Method: Laboratory.....Pot.....Lysimeter.....Plot/Field-Suction cup.....Catchment.....Model......Other

Location: in a representative agricultural used area of the river Elbe)

11.What kind of measuring methodology do you use for this investigations? 

(please describe how you measure subsurface P losses including used measuring techniques, for example: 20 non- weighable lysimeters with a surface area of 1 m² and a depth of 1.25 m with free drainage filled with sand, loamy sand, loess and loam and different forms of land management:   3 levels of P fertilization and used as grassland and arable land in a crop rotation of 50% cereals, 25% fodder plants and 25% sugar beets/potatoes; suction cups on 3 sites- nylon coated in depth of 0.3m, 0.6m, 0.9m and 1.2 m in 3 replications) 

12. What are the essential contents of the measuring programme ?

(for example: P leaching losses by different flow condition as base flow, storm flow or temporary ponding at the surface etc.)

13. Which data (meteorological, hydrological, agricultural, physical, biological, chemical- especially P forms according the following table) are measured and how

often ?
(for example: daily precipitation and temperature, seepage water once per day and registration of flow events- base flow, storm flow, temporary ponding, registration of agricultural soil use, amount of mineral and organic fertilization (P, N), soil density twice per year, worm bore holes once per month, TP, DRP once per week and depending on storm events and furthermore Nitrate, Nitrite, Ammonium...)

 
Unfiltrated sample
Filtered sample (0,45um)
By difference

unfiltrated - filtrated

Molybdate reactive
TRP

Total Reactive P
DRP

Dissolved Reactive P
PRP = TRP - DRP

Particulate Reactive P

Total
TP

Total P
TDP

Total Dissolved P
TPP = TP - TDP

Total Particulate P

By difference
TUP = TP - TRP

Total Unreactive P
DUP = TDP - DPR

Dissolved

Unreactive P   
PUP = TUP - DUP

Particulate UnreactiveP

14. Which data are available for a common data bank ? 

(for example: long time lysimeter data about subsurface P loss -TP, DRP, amount of seepage water- under different forms of agricultural land use and for the soil types sand, loamy sand, loam, loess monthly; precipitation and temperature daily)

Part C (General)

15. Are you interested in co-operation according to the above mentioned topic and on which special fields ?

(for example: joint projects about subsurface P loss, based on lysimeter experiments)

16. What is for you the best methodology to carry out subsurface P losses measurements?

17. What is for you the most important topic for future work on this field ?

18. Further comments and remarks:
