(Question 1,2,3): Participation of countries and institutes for answering the questionnaire on the review of available data on the amount of Phosphorus losses at field scale as a result of subsurface runoff

Nr.
Country
Code
Institute / Authority
Remarks

1
Austria
A
· Federal Research Institute for Agriculture in Alpine Regions – BAL Gumpenstein
focused to alpine part of Austria

2
Switzerland
Ch
· Swiss Federal Research Station for Agroecology and Agriculture

· Swiss Federal Institute of Technology, Zurich (ETH)


3
Germany
D
· UFZ – Centre for Environmental Research Leipzig – Halle 

· Bavarian State Authority of Soil Science and Plant Production, Freising

· Dr. K. Isermann, Consulting office for sustainable agriculture, Hanhofen


4
Denmark
DK
· National Environmental Research Institute of Soil Science


5
Spain
E
· University of Sevilla Institute of Soil Science
focused to Andalucia

6
Finland
FIN
· Agricultural  Research Centre of Finland 

· Helsinki University of Technology, Lab of Water Resources
focused to south – western part of the country

7
United Kingdom
GB
· Agricultural and Environmental Science Division, Department of Agriculture and Rural Development, Belfast
focused to Northern Ireland

8
Ireland
IRL
· TEAGASC, Wexford


9
Netherlands
NL
· Alterra Wageningen


10
Poland
P
· Institute of Soil Science and Plant Cultivation, Pulawy
focused to the region Lubelskie

11
Sweden
S
· Swedish University of Agricultural Sciences, Division of Water Quality Management, Uppsala


(Question 4): Estimation of P sources for different countries in Europe

Code
P from point sources [%]
P from diffuse sources [%]

A
no data
no data

CH 1)
72 (12..72)
28 (28..96)

D
34
66

DK
43
57

E
no data
no data

FIN
35
65

GB 2)
25
75

IRL 3)
50
50

NL
53
47

P
no data
no data

S
27
73

a) Information in () for different catchments

2) L.Neagh drainage area 4450 km², Northern Ireland

3) Estimation, because of limited information

(Question 4):
Origin of P from point, agricultural and other diffuse sources for different countries in Europe

Country
P from point sources [%]
P from diffuse sources [%]



Erosion
Drainage
Agricultural production


(a+b+c)
Other



(a)
(b)
(c)



Austria







Switzerland







a) river Rhine
72
8
3
15
26
21)

b) lake Constanz
12
63
1
13
77
111)

c) Kanton Zurich
65
10
3
11
24
111)

d) Kanton Bern Midland
68
12
2
10
24
81)

e) Kanton Bern Pre-Alps
16
35
3
29
67
171)

f) Kanton Bern Alps
4
85
1
6
92
41)

g) Kanton Bern Jura
45
15
4
18
37
181)

Germany
34
22
9
9
40
262)

Denmark
43



31
26

Spain







Finland
35



60
5

United Kingdom







a) L. Neagh
25



63
123)

Ireland4)
50



50


Netherlands
53

20
27
47


Poland







Sweden
27
205)
45
8
73


1)  ground water + atmospheric deposition – precipitation + direct diffuse input

2)  ground water + atmospheric deposition – precipitation + urban areas

3) Septic tanks

4) Estimation, because of limited information

5) upward seepage

(Question 5):
Average amount of subsurface P-losses and background information about the influence of different circumstances on this process

Code
Average amount of subsurface loss

[kg*ha-1*yr-1]
Specific information about P subsurface loss [kg*ha-1*yr-1]



Animal density
Hydrology
Soil
Arable Land
Grassland

A
TP <0.5 (grassland)




0.3-0.6

CH
TP 0.07-0.21



TP in different basins:

river Rhine: 0.02

lake Constanz: 0.13

Kanton Zurich: 0.19

Kanton Bern Midland: 0.16

Kanton Bern Pre-Alps: 0.14

Kanton Bern Alps: 0.14

Kanton Bern Jura: 0.21
TP in different basins:

river Rhine: 0.18

lake Constanz: 0.15

Kanton Zurich: 0.17

Kanton Bern Midland: 0.09

Kanton Bern Pre-Alps: 0.07

Kanton Bern Alps: 0.07

Kanton Bern Jura: 0.11

D 1)
TP 1.15






DK
DP <0.1

high groundwater table, application of slurry or grazed areas TP 0.5-1.0
high P level or slurry application DP 0.5-2.0



E
TP 0.02-0.2


drained marsh soils in SW Spain TP 0.02-0.2



FIN
TP 0.0-1.42


clay soils drainage water low/moderate P status 

part.P 0.1-1.3 

(DRP)-PO4-P 0.0-0.012

fine soils 

part.P 0.0001-0.02 (DRP)- PO4-P 0.0-0.01





GB




TP 4.9
TP 0.8

IRL
no load information (only for overland flow DRP: 0,5-4)






NL
TP 1->5

(NL divided into 3634 plots; unique combination of land use, soil type, drainage and hydrological conditions, P input, P saturation degree)


TP from

-peat soils: 1.5-4

-marine areas: >1.5

-non calcareous sandy areas with shallow groundwater level: 1-2

-calcareous sandy soils with high nutrient input (bulb flowers): >5



P
no data






S
TP 0.4
zero to few    TP 0.3

maximum      TP 0.6
low discharge, short duration TP 0.3; 

high discharge, low duration TP 0.5
coarse texture TP 0.3; 

fine texture TP 0.4



1) see additional table

(Question 5):
For the hydrological and meteorological conditions of Germany typical P-measurement data in soil solution, drainage water, ground water and springs

(According to 
DRIESCHER, E.; GELBRECHT, J. (1988)



SCHEFFER, F.; SCHACHTSCHABEL, P. (1989))

Medium
Unit
Concentration

Soil solution
optimal plant growth
mg TP*L-1
0.2 ... 0.4


below the root zone
mg TP*L-1
0.003 ... 0.2


seepage water (1m) below arable land with waste water irrigation
mg TP*L-1
< 77

Ground water
not polluted (average)
mg DRP*L-1
0 ... 0.023


not polluted below forested areas
mg TP*L-1
< 0.005




below not agricultural used land 

(ground water depth >5 m)
mg TP*L-1
0.005 ... 0.1


below arable land 

(ground water depth >5 m)
mg TP*L-1
0.02 .. 0.2


below eutrophic peatlands (fen soils)
mg TP*L-1
3 ...8

Drainage water
below intensive used arable land

(former GDR- East Germany)
mg TP*L-1
3.6

Springs
bank filtration of the river RUHR (infiltration length 50 m)
mg TP*L-1
0.03 ... 0.3


meadow spring
mg TP*L-1
0.207


natural forest spring
mg TP*L-1
0.091

(Question 6):
 Ranking of pathways for subsurface P-loss at field scale
Code
Country
Specific conditions
Vertical flow in the profile
Lateral flow in the soil layers
Vertical/lateral flow to field drains
Transport of accumulated P in soils after rewetting 1)

A
Austria 
grassland
1
(earthworm holes)
2



CH
Switzer-land
alluvial soils
2
(accumulated P in soils during precipitation)

1




organic soils
1


2


D
Germany
4

3
1
2

DK
Denmark
1

3
2
not known in detail

E
Spain



1


FIN
Finland
2

3
1


GB
United Kingdom (Northern Ireland) 
one catchment

(4450 km2)
3

2
1


IRL
Ireland
free drainage
1







hill slope hydrology


1



NL
Netherlands
3/4

1
2
4/3

P
Poland
no data




S
Sweden
diss. P (DRP/TRP)
1


2




part.P (TP/TUP)



2
1

1) Especially fen soils or histosols

Ranking factors

1 most important

2 important

3 moderate important

4 less important

(Question 7):
Importance of factors for subsurface P-loss

Factor
A
CH
D
DK
E
FIN


GB (North.Irl.)
IRL
NL
P
S







TP
PO4-P
part.P






Input of P
I
I
I

II






no


· P-surplus


1
1


2


1
1
infor-


· P-fertilisation rate
2

3
2





2
2/3
mation
1

· Forms of P input
1

2
3





2
3/2



Soil conditions
II
II
II

I

III
I






· Total P content


3
3





4
4



· Inorganic P content


2
1


1


1
1

1

· Organic P content


4
3





3
2



· Pedological conditions
3

1
2

1



2
3



Meteorological conditions
III

IV











· Precipitation rate
4

1
1





2
2



· Precipitation surplus


2
2

2



1
1



Hydrological conditions

II
III



III
II






· High groundwater level


1
1






1



· Base flow conditions


4
2






2



· Storm flow conditions


2
3

3



1
3



· Temporary ponding


3
4






4

1

Remarks
Intensity of landmanagement; slurry application


Organic manure

No realisation of BMP

High amount of precipitation connected with increasing groundwater table
Problem of subsurface loss insufficient research results

P fertilisation and intensity of land management

VDLUFA


Cultivation practice as crop cover, tillage drainage system as backfill and filtermate-rial, age



Grazing animals 

-extensive soil poaching




Ranking factors

I-IV 
main groups
1-4
specific factors

I
most important
1
most important 

II
important
2
important

III
moderate important
3
moderate important

IV
less important
4
less important

(Question 8):
Origin of P-loss by subsurface runoff and information about distribution of P fractions

Code
Origin of P-loss
Distribution of P Fraction
Ratio

organic P / inorganic P



inorganic
organic


A
no results




CH
slurry / manure




D
slurry / manure




DK
top soil or slurry / manure application
from TP in drainage water: 50% part.P, 50% DRP
in soil and drainage water generally low


E



0-0.5 independence from the flow rate

FIN
slurry
most P inorganic
autumn applied slurry can cause movement of org. P


GB

DRP: 46.2%

DDP: 18.7%

PP: 35.1 %



IRL

from TP: 80% TDP and DRP

(DRP predominate)



NL

inorganic forms 40-70%, depends on soil type (peat soils versus other) and meteorological conditions, percentage DUP increases with the depth



P
no information




S
from surface
from TP: 40% PO4-P



(Question 9):
Kind of research programs running or scheduled regarding subsurface P-loss

Code
Research Programmes

A
· National research programme with the following topic: N and P losses by leaching under 

· arable land and grassland

· fertilised with cattle slurry, farm yard manure, composed farm yard manure and mineral P fertiliser

CH
· National research programme (no specific information)

D
· National research programme (UBA-Umweltbundesamt) „Nutrient emissions into river basins of Germany“ (finished 1999)

· National research programme: „Causes of P contamination of lakes in agricultural used catchments and measures for improving the situation“ (Bavaria)

· National statement of the VDLUFA: “High P-contents in Soils – Ecological Risks – Solutions for Reduction“ (in preparation 2000)

· International research programme (EC):“PROWATER“; this programme is aimed to develop scientifically based guidelines for the use and restoration of histosols that reduce the diffuse pollution of water with P

DK
· National monitoring programme „Action Plan of the Aquatic environment Nation wide Monitoring Programme: Agricultural catchment areas“; main topic: Quantifying and explain the amount of P losses from agriculture to water

· Research programme: „Loss of dissolved and particulate phosphorus from arable catchment by subsurface drainage“; main topics: Describing and quantifying the contribution of dissolved P, particulate P to P transport in drainage water. Developing strategies for obtaining reliable estimates of P losses

E
· No specific research programme, but some research projects about this topic are involved in the national Plan of R + D

FIN
· Scheduled joint national research programme with following topics:

· P transport via surface and subsurface flow in clay soils- under reduced tillage, quantifying P losses through subsurface runoff and drainage water compared with autumn ploughing

· Role of soil matrix, macropores and back-filled drainage trench in subsurface P transport

· Sources of the suspended solids in the subsurface drainage waters

· Influence of different drainage systems (conventional / controlled drainage on P load)

· National research programme on nutrient losses from organic farming, quantifying P losses through surface runoff and drainage water from fine sandy soil under cereal/grass cultivation

· National research programme on characteristics of eroded soil material (and part. P) compared with the source soil

GB
· National R and D projects:

· Northern Ireland change network – freshwater

· Controlling P losses from agriculture

· Factors controlling the P leaching potential of grassland soils

· Causes of variation in nutrient concentrations in Northern Ireland surface waters (grazed plot experiments)

IRL
· International ERDF-EPA contract study on quantification of P loss from soil (finished 2000)

· Possibility for future work in a National Programme 2000-2006 (no decision at this time)

NL
· National Nutrient programme “Dynamics and management of nutrients on local and regional scale” with the following major general objectives:

· Determine the nutrient losses for different types of farm systems (which N and P surpluses are necessary for good food production, what are the nutrient losses to groundwater and surface water, how big is the cap between ‘agricultural inevitable losses’ and ‘environmental acceptable losses’)

· Which managing approaches can be used to reduce this cap (source-oriented measures, isolation of ‘hot spots’, hydrological measures in a watershed, chemical measures, eg. Adding natural P binding materials)

· Developing simple indicators, which can be used for monitoring purposes

· Advisement

P
· National research programme for monitoring the status of macro- (including P) and microelements in ground water

S
· Parts of FOOD 21 (national programme about sustainability of agriculture)

1) Vereinigung Deutscher Landwirtschaftlicher Untersuchungs- und Forschungsanstalten

2) Programme for the prevention of diffuse pollution with phosphorus from degraded and rewetted peat soils

(Question 10):
Kind of investigations about subsurface P loss

Code
Type of investigation
Labo-ratory
Pot
Lysi-meter
Plot / Field
Catch-ment
Model

A
· Lysimeter and field experiments about P leaching


X
X



CH
· Monitoring of P-concentration on drained grassland and tracer experiments to studdy the fast P-transport into a well established tile drain (1994-1996)



X



D
· Microcosm experiments to explain P mobilisation in soils

· Laboratory, lysimeter, field and catchment investigations on P leaching and modelling of P subsurface transport (MORPHO)

· Irrigation experiments on plots / fields for measuring P leaching

· Water sampling of brooks (quantity and quality) in catchments with different land use intensities
X

X
X
X
X

DK
· Water sampling from suction cups, drained areas, Olsen-P at field level: 6 catchments since 1989 (one catchment from 1993 – 1996 – finished)



X
X


E
· Drainage flow and water composition in marsh soils

· Effect of soil amendments on P losses in marsh soils

· Laboratory experiments to study the effect of the soil solution composition on P release from soils and the effect of reduction processes on P release from marsh soils
X


X



FIN
· Field scale measurements on surface runoff, subsurface drainage flow and P concentration of the waters (1995-1999) in a representative agricultural area in southern Finland (at present time modelling)



X

X

GB
· Catchment studies of P loss, laboratory extraction for relationships between Morgan and Olsen soil P tests, water soluble P and degree of P saturation, grazed plot / field monitoring to examine impact of raising soil P on P loss
X


X
X


IRL
· 4 field sites (TEAGASC) and a number of river catchment studies for measuring P leaching



X
X


NL
· Laboratory (relation between soil P test values and ortho-P concentration, sorption and desorption characteristics of different soil types – in order to get parameters for modelling purposes on local and regional scale

· Pot (P mining experiments which plants and addition natural soil chemical additions)

· Pot (4 fields – 2 sandy, 1 peat, 1 clay; in each field 6 plots with different combinations of N/P inputs

· Field (1 field – clay – investigate the influence of nutrient transport in cracked soils – just started)

· Catchment (validation of modelling P-losses – mostly subsurface – to surface water in a catchment of about 5000 ha sandy area)

· Model (about 10 P-modelling studies have been carried out in different regions of the NL)
X
X

X
X
X

P
· Lysimeter and field investigations; P in ground water at 3500 measuring points


X
X



S
· Lysimeter under free drainage; drained experimental plots and fields for measuring P leaching


X
X
X
X

(Question 11):
Kind of measuring methodology for estimating subsurface P-loss

Code
Measuring Methodology

A
· Different types of lysimeters:

· gravitation lysimeters (1m x 1m x 1m)

· leaching water collectors / seepage water collectors (type UMS in Munich)

· monolithic field lysimeters

· Field trials

CH
· Discharge measurements in tile drains (comparison between organic and mineral soil)

· High resolution sampling with automatic sampling devices

· Dye experiments to study infiltration pattern

· Tracer experiments to study travel time of different solutes

D
· Microcosm experiments for studying P mobilisation in soils under different conditions (as pH changes, redox, temperature etc.)

· 20 non weighable lysimeters with free drainage (1m², 1.25 m depth), filled with sand, loamy sand, loess and loam; different forms of land management

· 6 soil hydrological measuring stations, field investigations equip with TDR probes, tensiometers, suction cups, located in a re-wetting fen soil area (different stages of re-wetting)

· Field and catchment investigations of subsurface P pathways from surrounding fields to ditches (using ground water observation pipes and seepage measuring devices)

· Automatic water sampling devices, combined with outflow measurements in catchments with different land use intensities and artificial rain on drained fields and grassland in order to determine subsurface P loss under several conditions

DK
· Soil water sampling from suction cups (teflon type) each week, drainage water and stream water sampling by discrete sampling technique

· Drainage water and stream water sampling by intensive (continuous) sampling technique

E
· Laboratory experiments to study the effect of soil solution composition on P release from soils and the effect of reduction process on P release from marsh soils

· Drainage flow and water quality (marsh soils)

· Effect of soil amendments on P losses in marsh soils

FIN
· Field investigations (1.8/3.1 ha), drained with tile drains, measuring subsurface drainage flow with a V-notch weir in the main collector pipe, measuring water level using a sensor every 15-30 minutes collecting water samples manually and using an automatic sampler to study detailed variation

GB
· Plots (each 0.2 ha) receiving 0, 10, 20, 40 and 80 kg P ha-1yr-1
· Separate flow measurements for drainage (1 m) and surface runoff

· Daily measurement of all P fractions

IRL
· Subsurface flow measured in one drain and in one field drain where 80 % of water in the drain came from subsurface flow and 20 % from overland flow

NL
· Laboratory, pot, plots, fields, models (compare question 10)

P
· 70 lysimeter with free drainage (1m², 1.4 m depth) filled with sandy, loamy and loess soils and used with different crops and 3 levels of P fertilisation

· Field investigations, water samples from ditches, outlet of drain pipes, wells, piezometers – two times per year (spring and autumn)

S
· Soil monoliths under free drainage (lysimeter)

· Drained experimental plots and fields

(Question 12):
Essential contents of measuring programmes for estimation P subsurface loss

Code


A
· N and P-leaching losses

CH
· P leaching losses in dependence from fertilisation, precipitation, ground water table and drainage runoff

D
· P-leaching losses in dependence from fertilisation practices, P-balance, land use intensity and different stages of re-wetting

· Relations between P stages in soils and P subsurface leaching losses

DK
· General monitoring by weekly discrete sampling

· Seasonal and short time variation  in losses of diffuse P-losses (base flow and storm flow conditions)

E
· Study and modelling at P losses and P movement in drained soils

FIN
· Pathways  and temporal distribution of P and N transport in field scale 

· P leaching losses in surface runoff and drainage water 

GB
· Soil P status, soil and water P fraction, continuous monitoring of P

IRL
· No information

NL
· Make the P balance complete at field scale (or plots within a field) including uptake, fixation (inorganic / organic) and leaching

P
· No information

S
· Different soil P status, different tillage, different manure application, different winter green crops and grasslands

(Question 13):
 Comparision of measuring parameters to estimate subsurface P-loss

Code
Meteorological
Hydrological
Agricultural
Chemical
Pedological

A
precipitation, temperature, transpiration (daily)
seepage water from lysimeter once a week
amount of fertilisation and it‘s P content



CH
precipitation (automatic)
drainage flow and groundwater level (automatic), flow proportional sampling and additional  manual sampling

dissolved P; 

suspended P;

adsorbed P
soil profile

D
precipitation (irrigation), global radiation, air humidity, air temperature, evapotranspiration (automatic and manual, daily)
amount of seepage water from lysimeters (once per month) seepage water from suction cups (3 week cycle), groundwater level (daily and monthly)
registration of agricultural practice (yearly interview)
TP and DTP weekly samples in brooks and drains; 

drain water at irrigation experiments

TP seepage water from lysimeter (every month) 

TP, molybdate reactive P (every 3 weeks)
soil profile

total, sorbed and soluble P (every 3 month)

soil moisture, matrix potential, soil temperature

DK
climatic data (daily)
percolation obtained by modelling drainage water and stream water continuous logging of discharge
registration of agricultural practice (yearly interview)
P fractions in water: TP, DRP, DP (weekly)
Olsen-P in soils (once during study period)

E
precipitation
drainage flow and flow composition
amount of irrigation water   

amount of fertiliser  

amendment loss, 

yield crop production
particulate P, 

dissolved TP, dissolved 

organic P

dissolved inorganic P

dissolved molybdate reactive P
Initial soil properties and soil P forms

FIN
precipitation, temperature, humidity, (automatic measurement daily), further-more

snow and frost depths, snow water content (manual)
surface and subsurface flow, groundwater level (automatic measurement and also manual)

continuous flow measurement (data logger on clay soils, manual recording on the fine sandy soil)
agricultural practice: crop type, fertiliser type and rate (N, P), tillage, crop yield and N content
TP and PO4-P in 1-3 times per week depending on storm events and every 4 hr from automatic sampling

Total N, NO3-N and NH4-N (manual and automatic sampling)

Suspended solids (manual and automatic sampling)

Water analysis about 20 times per year from flow proportional samplers

Remark: TP-DRP = Part P
soil properties: bulk density, porosity, particle size distribution, organic matter content, 

properties of two back filled drainage trenches NO3-N and NH4-N in 0-120 cm soil profiles (30 cm layers)about 3-6 times per year

GB
precipitation and temperature (daily)


P-fractions measured daily: DRP, TRP, TPP


IRL
precipitation, temperature, evapotranspiration and other meteorological data (daily)
depth of water table, flow proportional sampling with automatic flow recorders and samplers

DRP all samples, 

TDP and TP on some samples

TON (total oxidised N) NH4 and K in water samples
soil and site description



NL

inert tension cups (20, 30, 60 and 100 cm below surface, measuring TDP and DRP once per week

TDP, DRP in the soil solution after centrifugation and filtering (0.45 m)

TDP, DRP in the seepage water (tension cups)
measuring the P concentration in the solution (TDP, DRP) 3 times per year (early spring before manure application, 1 or 2 weeks after manure application, autumn) mixed samples from different depth (0-30 cm)

P
no information





S
precipitation and temperature (daily)
continuously flow
agricultural soil use, amounts of mineral and organic fertilisation
TP, DRP and PP depending on flow


(Question 14):
Offering of data for a common data bank

Code
Kind of Data


Laboratory
Lysimeter
Plot / Field
Catchment

A

long time lysimeter data about P loss under grassland fertilized with four different amounts of cattles slurry



CH
No data available at the moment, because project at this time is not finished.

D

long time lysimeter data about TP leaching under different soils and different forms of land use

No data available because projects at this time are not finished

DK
No data available

E


hydrogram from drainage water, climatic and crop data, composition of drainage water


FIN


long term plot / field data on TP and DRP loss from clay and sandy soil, (15-25 measurement / year) under cereal and grass cultivation with different amounts of P fertilisation and different tillage system 


GB


filed plot: 10 years of measurement of drainage P loss (5x0.2ha plots)

field drain: 20 years (not continuous) of measurements of drainage P losses (5 ha of fields)


IRL


4 field sites (results for 1997)


NL
All data available in the near future for model validation, when completed

P

long time lysimeter data about subsurface P loss
long time data about amount of P in ground water under different forms of agricultural land use and soil types 


S

precipitation, temperature, daily flow TP, DRP and PP
precipitation, temperature, daily flow TP, DRP and PP


(Question 15):
Main tasks of interests for co-operation on subsurface P loss

Code


A
· subsurface P loss, measured with lysimeters

CH
· no interest

D
· joint projects about release and subsurface transport of P during re-wetting of fen soils (histosols)

· joint projects about transport of bacteria (microbiology) after slurry application and about colloid chemistry

DK
· interested, but not specified

E
· interested, but not specified

FIN
· joint projects about subsurface P loss via subsurface drainage systems; subsurface drainage techniques e.g. backfill  and filter material and controlled drainage to prevent P losses

· joint projects about subsurface P loss, based on field scale plot experiments (in lysimeters there was no P movement in through flow)

GB
· prediction of conditions which promote short term high P loss

· reasons for high year on year variability (cx5) in P loss under controlled conditions

· build up of soil P fractions under grazed conditions

IRL
· P loss from agriculture to water which special interest in losses from small fields (about 1 ha) and small catchments (20 to 1000 ha) in both surface and subsurface flow

NL
· measuring P losses by leaching at field scale (pasture, maize land)

P
no information

S
· joint projects about the importance of geological origin of the soils for the subsurface P loss (why differ P loss so much from different areas?)

Question 16:
Recommendation of methodologies to carry out subsurface P loss measurements

Code


A
· gravitation lysimeters

CH
· difficult to give recommendations, because variability under natural conditions diverse, but essential for progress are model trials and field trials

D
· combination of investigations in different scales (laboratory – lysimeter – field – catchment)

· measurement in drains or other suction free methods

DK
· intensive drainage water measurements

E
no recommendation

FIN
no recommendation

GB
· drain flow-continuous monitoring – use of remote sensing (via internet) to access flow record to enable intensive sampling of short term storm events

IRL
· measurement in drains and in streams

NL
· measuring during the year the P-pools in soil solution (tensio cups)

· measuring the P-pools in surface water (edge of the field with a ditch starting in the field) in an area without upward seepage

· measuring the P-balance and water balance of the field including the surface water

· modelling the groundwater fluctuation and the water fluxes in different directions

· compare modelled nutrient concentration in the soil solution and nutrient flows to surface water with the measured values

P
no recommendation

S
· experimental fields

Question 17:
Evaluation of most important topics for future work in investigate P loss by subsurface runoff

Code


A
· Intensity of farming and fertilisation

CH
· Problems of P-adsorption and P sorption in connection with Fe-adsorption and Fe-sorption (Fe oxidation) in drainage pipes

D
· Reduction of P losses in dependence from farming practices (P-contents, application techniques, tillage)

· Fate of subsurface P after re-wetting of histosols

· Reliable modelling of subsurface P transport from catchment to water courses

DK
· Establishing a relationship between P losses versus agricultural conditions, soil conditions, climate

· Modelling P losses from soil

E
No answer

FIN
· Impact of soil properties and subsurface drainage system on water flow and nutrient transport in field scale

· Sources of suspended solids in subsurface drainage waters

· Technical measures to prevent P losses and their impact on nitrogen losses

· Soil erodibility studies to understand the origin of particulate P in subsurface flow and thus to prevent the losses

GB
· Relationships between soil P test and P loss – interaction between soil hydrological properties and P loss 

· Contribution of slurry (farm wastes) application to P losses

· What is the relative contribution of surface runoff to P losses?

IRL
· Quantifying P losses to water under different soil and farming conditions and how it can be reduced to acceptable levels (recommended boarder value for sustainable agriculture: P loss < 0.5 kg*ha-1* yr-1)

NL
· Data collecting on P pathways and P forms to surface waters under different circumstances

· Use models during the data collection and / or add more data collection if necessary

P
· No answer

S
· To be able to advice steps (tilling, manure handling etc.) to reduce the P losses

Queation 18:
Further comments and remarks

Code


A
Supporting this action and distribute the questionnaire amongst the 200 national and international members of  the Austrian Lysimeter Study Group.

FIN
Literature (Ph D from EILA TURTOLA) on the research sites and on P losses in subsurface flow in Finland

IRL
„This is a big challenge to the agricultural industry. Good luck!“

NL
With respect to P: unfortunately, the more we measure the less we know!

