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Visit of Rostock University and excursion

Peter Leinweber Welcome and introduction 

The University of Rostock with its faculties was presented. Special attention was given to the Faculty of Agricultural and Environmental Sciences, the Institute of Soil Science and Plant Nutrition the current projects on phosphorus fate in agroecosystems.

The objectives of the COST 832 action and especially those of WG-1 were recalled:

“to uniform decision support systems for phosphorus inputs in different farming systems”

The topics of the first meeting in Antrim in 1998 of WG-1 were summarised. i.e.

1. Soil-P diagnosis

2. P fertiliser recommendations and plant needs

3. Efficiency of fertiliser P (including organic manure P) and feed recommendations

4. Balance of P

This was followed by a summary of the topics of the second meeting of WG-1 in Cordobá in Spain were main attention was given assessment of fertiliser requirement by chemical soil P test and fertiliser recommendation systems, soil test for the assessment of environ​men​tal P loss, long term field experiments, conceptual model of the fate of P inputs, ferti​liser P models, soil plant relationships and P balances and losses. The meeting in Cordoba started the evaluation of long term field experiments on phosphorus within the EU and on the soil sample exchange program. The meeting in Rostock followed the plans conceived during the meetings at Antrim and Cordobá. Three clusters of topics were sche​duled for the meeting in Rostock:

I. Long term field experiments, compilation, finalising of results and final conclusions

II. Methods of soil P tests, soil exchange program

III. A new topic: Organic phosphorus: importance and recycling.

I. Long term field experiments, compilation and final conclusions

Ralph Meissner. P over–supply and eutrophication problems in Germany

The presentation dealt with the estimation of P sources of eutrophication, P balances and main research activities in Germany. 

Germany has serious eutrophication problems in lakes in southern Germany, the Baltic Sea and Schleswig-Holstein. Most of the P is originated from livestock and human sources. Diffuse and point sources are distinguished. In 1995 diffuse sources contributed 50% in total to eutrophication. From these sources 31% was contributed to soil erosion and 12% to agricultural production. Point sources of eutrophication were mainly through municipal waste water plants (30%), industrial waste waters (10%) and storm events (prec. water, 10%). The P loads of the Danube, Rhine and Elbe rivers has declined in the period 1993-1997 compared with the period 1983-1987. 

Ortho-P concentrations peaked in the period 1970-1985 for the Rhine river but declined afterwards. The decreases in ortho-P concentrations of the Rhine river lagged behind those of ammonium nitrogen which is declining from the early seventies.

A decline of 30% in total P for the Elbe river was found for the period 1989-1993 compared to 1985, while a decline of 8% was found for nitrate-nitrogen.

The total P concentrations of the Danube increases from Schmilka to Neu Darchau.

In 1995 the P surplus on the national balance was estimated at 5 kg P per ha per year.

The use of mineral P declined after 1985; the decline was greatest in the former GDR.

After 1995 reconstruction of municipal waste water plants caused a decrease in the contribution to eutrophication while in this period the contribution of surface run off is increasing. 

Six classes for fresh water quality are distinguished ranging from 0.05 mg P per litre for ‘antropogen’ waters (0,05 mg P/l) tot highly polluted water (more than 1.2 mg P per litre).

The position of the UFZ lysimeter stations and experimental catchments in Germany of the river Elbe was given. In Germany 42 sites (with more than 2000 lysimeters) are part of studies to evaluate the impact of land use changes and the leaching behaviour of pesticides on water resources.

P leaching in different soil types ranges from 0.03 – 0.43 kg P per ha per year.

The EC sponsored project PROWATER was presented. Research is focussed to develop scientific based guidelines for the use and restoration of Histosols (peatlands) that prevent the diffuse pollution of water with P. The specific objectives are to identify the chemical forms of P, to measure and assess the actual P pollution in ground and surface waters, to develop models of P mobilisation and transport and to develop a Decision Support System for sustainable re-wetting strategies.

In order to reduce eutrophication in Germany in general one strives for:

1. a further reduction of P sources with emphasis on diffuse P pathways of pollution

2. a reduction of P surpluses in nutrient balances. 

3. development of reliable P boarders (concentration and loads) against eutrophication. of running waters and lakes

4. establishing relations between P soil contents and potential of surface and subsurface leaching.

5. development and implementation of strategies for sustainable rewetting and restoration of Histosols (fen soils)

6. development of models for describing the whole P cycle.
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T. Feldhammer. Evaluation of long-term experiments data

Results of a survey on long term field experiments were presented. The survey focussed on:

· lower limits of P fertilisation

· time periods for reduction of P levels

· effects on crop yields and

· general experiences on long term field experiments

Field experiments were selected from the survey within WG-1 (Jean Pierre Destain) from Finland (18 years), UK Rothamsted (157 years), UK Padstow (28 years), Skierniewice in Poland (77 years), Halle Germany (51 years) and Lauchstaedt (98 years) in Germany. Minimum DL-P values of the plough layer ranged from 9 – 40 mg P per kg. Compensation of crops offtake required 12-21 kg P per ha per year.

A duration of 20 years was too short to find significant differences between maintenance fertilisation and treatments with higher inputs of phosphorus. The experiment in Halle Germany showed only after 30 years significant differences in yield. 

A general feature of these long term field experiments is that data are poorly available. Additional data in the EURO SOMNET database might be helpful in near future but this database is still under construction. The studied on these long term field experiments  showed that a vast number of different methods are widely used across Europe. There are methodological problem associated with these experiments when one tries to condense available information.

· The trial design has been changed over time.

· Tillage of the field experiments might have caused dispersion between the plots (only in the case of small plots)

· Subsoil layers are frequently neglected

Generally it proved difficult to evaluate the P fertiliser effects on published data of long term field experiments and to re-evaluate data based on application of a minimum set of standard methods.

Phillip Ehlert. Evaluation of long-term trials with IMPHOS. Fate of phosphorus in soil

The fate of applied phosphorus (P) to soil has been the topic of a study within the frame work of the IMPHOS West European Network. Results on effect of different fertilisation strategies and in particular maintenance fertilisation, on soil P test data determined by the methods used in Belgium, England, Germany and the Netherlands of the period 1990-1996 were presented. The fertilisation strategies were no fertilisation (Po), maintenance fertilisation (P1), twice the maintenance fertilisation (P2) and three times the maintenance fertilisation (P3). Maintenance fertilisation was defined as the offtake from the field. Water soluble mineral phosphate fertiliser was used (TSP). 

Soil test used in the network were Pw, P-H2O, P-CAL, P-CaCl2, P-EDTA, P-Olsen. These are used on a routine basis in the different countries. The soil-P-tests differ in:

· pre-treatment of the soil sample: incubation or no incubation;

· soil : solution ratios;

· extracting, ion strength, pH;

· shaking time;

· method of extraction: shaking or stirring.

The quantity of P extracted by these reagents varies considera​bly. Extraction with 0.01 M CaCl2 yields the lowest amount of P extracted followed by the extraction with water (Pw, P-H2O), P-EDTA, P-Olsen and P-CAL. In general, soil P test values of plough layer are correlated but correlations for the subsoil layers were much poorer. For subsoil layers without fertiliser P no correlations were found between P-EDTA or P-CaCl2  and other soil P tests.

The field experiment at Broom’s Barn showed no change in soil P status during a period of six years but other sites did. All soil P tests differentiated between the P treatments. A considerable variation was present. 

Large differences in cumulative P balances had relatively small effects on the soil P status.  P-CAL and Pw showed, for all experiments, that with an increasing surplus of P the soil P status increased. For the other soil P tests the relation between P surplus and the change in soil P status was site specific. For the soil at Tinlot, with a high initial soil P status, all soil P tests distinguished between the four treatments . P-Olsen and P-EDTA appeared to be qualified for soil P testing for the calcareous soil of Marknesse and but failed to show differences between treatment during the six years of the experiment at Broom’s Barn and at Braunschweig. P-CaCl2 and P-H2O appeared to be useful soil P tests for following the fate of P balances at Tinlot and Braunschweig.

The quantity of P required to maintain the soil P status at the original soil P level varied not only between experimental sites but with the soil P test used. 

Soil P tests failed to indicate the fate of a P balance in situations where a steady state has been reached, as was shown by the results at the Broom's Barn.  In other experiments the quantity of P needed to maintain the P status of the soil depended on the initial value. A low P status was maintained by balancing the P removal in the crop, high P status require additional P. The quantity needed was site and soil P test specific. On a low P status soil the quantity of P to maintain the soil P status did not differ between soil P tests. On high P status soils different tests yielded different estimates of the quantities for maintaining soil P at the original level.

The results obtained during the period of this research clearly show that for each experiment the method of soil P analysis was adequate. This was usually the method of analysis widely used in each country.  Based on the data using this method of analysis, over the six year period the soil P status was maintained by balanced fertilization, i.e. replacing the P removed in the harvested crop. But six years is a too short period for deriving final conclusions on maintenance fertilisation. 

Reference

The IMPHOS West European Research Network on Phosphate Fertilization: Evaluation Report (in press). The web site will inform you as soon as the publication becomes a fact.
Christian Morel. Dynamic and kinetic of the transfer of phosphate ions between soil and solution in 16 French long term field experiments

Accurate evaluation of soil phosphorus (P) fertility is essential to adequately sound fertiliser use for high and efficient crop production to avoid or limit the risk of P loss from cropped field. There is lack of reliability and accuracy of chemically-extracted P from soils to predict crop response. This is due to the inability of chemical reagents to mobilise and characterise adequately plant-available P. Major sources of phosphorus taken up by plants include phosphate ions in solution and those of soil constituents that replenish solution. The amount (Pr) of P ions released from soil to solution was determined in soils samples collected from 16 French field trials after 5 to more than 30 years of experimentation. Soil properties highly varied between field experiments from sandy soil to calcareous clay soils. The Pr values was obtained applying the isotopic dilution principle to soil suspensions at steady-state. The Pr value depended both on time and phosphate concentration (CP) in solution and were described by the following kinetic Freundlich equation (Figure 1):

Pr =vCPw t p
in which Pr is in mg P kg-1 soil, CP, in mg P L-1 and t in minutes. The v, w and p are fitted parameters. The variability in Pr among field experiments were presented by comparing the v, w and p parameters estimates. The consequence of the different ability of soil P to replenish solution was also analysed on the critical soil solution P, i.e. the CP value corresponding to the optimum crop yield. The greater the P buffering capacity (PBC) was, the lower the critical CP value became and vice versa. For 6 field experiments, critical CP value highly and closely fitted to PBC at 1 minute using a power function. Additional works to establish relationships between v, w and p parameters and soil properties should allow us to correlate crop response to soil properties.
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Figure 1. The amount of P ions released in solution as a function of the soil solution P ([P-PO4] and time for soil samples taken up after 30 years from the field experiment located at the INRA Station of Toulouse (Collaboration with B. COLOMB). P0, no P was applied. In average, 15.4, 30.7 and 58.5 kg P ha-1 yr-1 were respectively applied to P1, P2 and P4. The three superimposed curves corresponds to 1, 10 and 100 minutes of transfer. The kinetic Freundlich equation is:

Pr =12.4CP0.58 t0.26 , r²=0.97 for 48 observations.



Anne Gallet. Effects of variable phosphate inputs on soils. Phosphate availability and plant production under Swiss conditions

Intensive use of P fertilisers in amounts larger than crop offtake has resulted in an increase of P status of the soil. The gross P balance between 1975 and 1995 for Swiss soils is 13 kg P per ha per year. The major part of the soils in West Switzerland has an ample to high exchan​ge​able P status which causes risks for the environment. Seven long term field experiments, six on arable land and one on grassland, were use to investigate whether it is possible to stop P fertilization during a given period without altering yield and crop quality. A pot experiment was designed to examine the contribution of the P-fertilizers added in the past to the P nutrition of present crops. 


Six long term field experiments had a duration of nine years, one experiment 27 years. All experiments started with a high P status based on extraction with soil P test methods (P-CO2, P-NH4Ac-EDTA, P-Olsen) and isotopic exchange kinetics method. After nine years of cultivation the soil P status determined with soil P test methods and isotopic exchange kinetics methods declined. The decline differed per field experiment. For two field experiments the decline led to sub optimal soil P status and this caused for some crops in some years sub optimal yield and P uptake. For four field experiments the decline in soil P status did not lead to significant differences in yields or P uptake compared to fertilized treatments. In case of a sub optimal soil P status, the subsoil and P from organic matter contributed to the P supply of the crop. However, nine years is too short for robust conclusions on effects of skipping fertilization on yield. The field experiments on grassland showed a reduction in yield at a higher exchangeable P level than the field experiments on arable land. Results from the experiment with grassland result from one location only and cannot be generalized.

The contribution of residual P to plant nutrition was investigated in a pot experiment with Lolium perenne Bastion by mean of labeled phosphate fertilizer (P33). Additional fresh P fertilisation had no effect on the dry matter yield production of plants growing on soils with residual P. 26% to 55% (PDFrf%) of the crop phosphorus is derived from residual fertiliser; these values are high compared to in literature cited values. In two soils the P derived from fresh fertilizer (PDFff%) was decreased by a factor 2 for plants growing on a soil with residual P. Lolium perenne used in the pot experiment 14-29% (CUff%) of the fresh applied fertilizers. For two soils the efficiency of fresh fertilizer-P decreases with increasing amounts of residual P. Residual P is better exploited in the presence of fresh fertilizer P.

Peter Csathó. P fertilisation in Hungary and related environmental questions

A general overview of soils in Hungary was presented. Soil P status was linked with P balances in Hungary. Until 1989, the soil P status in Hungary was rated sufficient or higher (good). Phosphorus use in agriculture declined to zero after the fall of the COMECON. Fertilizer subsidies stopped. In the period 1990-1991 only 4% of the fertilizer P was used compared to the early eighties. The soil P status therefore will have declined but data are lacking to confirm this decline. It was suggested that the soil P might resemble those in the period 1977-1981. There is however an increase in soil testing in Hungary. 

Presently, P balances in Hungary are from 1990 onwards negative. The number of livestock is of the same order of magnitude as those just after 1945. Consumption of meet declined with 20-30% due to a lower living standard. In former years about a third of the agricultural production was exported but this has also gone down.

The yields of the crops in Hungary are declining. Main causes are the dry years and the reduced use of nutrients as well as pesticides etc. This reduction of nutrient use renewed the interest in long term field experiment. Main focus is on the depletion of soil P status due to the strong reduced inputs of P. These studies show that even after 16-20 years residual fertiliser P contri​bu​ted to the P uptake and yield. However, these yields obtained from plots with only residual P do not meet economic requirements. 

The decline in P use has triggered off a demand for a new, cost saving and environmental friendly fertilizer recommendation system. A new fertiliser recommendation system has been developed based on published long-term field trial data (Csathó et. al, 1998). A comparison of the soil P supply categories in intensive (MÉM NAK) and environmentally friendly (RISSAC-RIA) were presented. The environmental friendly system adapted the rating and amounts recommended. Lower soil P status was higher valued and recommended rates were lowered.

In 1991 agriculture contributed in 10% of the total P loads to surface waters in Hungary.


Phosphorus loads to surface waters

* 1000 ton P per year
%

Population
8.1
75

Agriculture

· point sources

· diffuse sources
1.1

(-)

(1.1)
10

(-)

(10)

Industry, deposition, background
1.6
(15)





Total
10.8
100

Source: P loads of surface waters in Hungary, derived from different sources (Haskoning Senator Consult RISSAC, 1991. 
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Summarising discussion and conclusions

Little time was left for a general discussion. Valuable information on long term field experi​ments have been given. In general there is no need for P inputs higher than crop offtake. The build-up of P reserves from fertiliser residues in soils or relative high soil P status appear to sustain crop requi​re​ments for one to several decades. Differences in chemical nature of the extractions of the soil P tests gives ambiguous results for rating and quantity of P needed to maintain soil P status. 

II. Methods of soil P tests, soil exchange program

Frauke Godlinski, Comparisons of soil P tests from various countries


A survey was given of the results of comparison of different soil P test. The soil samples for this investigations are from the Lysimeter Station Falkenberg, Centre of environmental research, with more than 100 Lysimeters with different land use, management and texture. The depth is 100 cm, with an A-horizon from 0 – 30 cm and a subsoil from 30 – 100 cm. At the bottom of the Lysimeter the leachate will be continuously collected. The majority of soils are loamy sand (classification: Bodenkundliche Kartieranleitung, 1982), 15 % are other substrates like sand, loam and loess. The soil samples were collected every year in spring time from the A-horizon as a mixed sample.

Since 1991 the extractable P were measured every year with double lactate (DL). Since 1998 the P contents in the top layer were also estimated with extractants based on ammonium acetate lactate acid (AL), sodium acetate after Olsen (Olsen) or Oxalate. 

The following correlation’s were calculated with Excel 97, with the formula for the linear 

regression  y = m * x + b. 


A correlation between these four different methods showed a highly significant correlation. The number of values are between 240 – 380. The best correlation was between the estimation with DL and AL. A division in all lysimeters and only lysimeters with loamy sand gave no better correlation (table 1).

With the linear regression (y = m*x) we got some conversion factors to compare different values. There is no great difference between all Lysimeters and the loamy sand soil.

A comparison from the proposed factors with factors from the literature present great differences. The proposed values are generally lower (table 2).

The next point is to find out the best of the applied methods for a prediction of P-losses. We derived significant correlations between P in the leachate and P-contents in the topsoil. The concentration in the leachate for this comparison was a mean value over the whole year. The best predictor of P-losses was in this case the AL-method, also the DPS and the oxalate extractable P. The subdivision of the data set in different texture groups with only loamy sand improve the correlation in no case (table 3).

The values are for two years with data sets between 150 – 200 values. In this data set the DL-extractable P and the concentration in the leachate gave no significant correlation, but in the second data set from 1991 to 2000 was a highly significant correlation. 

Table 1. Correlation’s between soil P tests

All lysimeters
Only lysimeters with loamy sand


DL-P
Olsen-P
AL-P
Oxalate-P

DL-P
Olsen-P
AL-P
Oxalate-P

DL-P
-



DL-P
-




Olsen-P
0.507

***
-


Olsen-P
0.487

***
-



AL-P
0.689

***
0.577

***
-

AL-P
0.739

***
0.588

***
-


Oxalate-P
0.232

***
0.319

***
0.632

***
-
Oxalate-P
0.246

***
0.346

***
0.648

***
-

Table 2. Comparison of conversion factors with values from literature

Explanatory variable/

Response variable
Sibbesen & Sharpley
Vanderdeelen
Proposal for conversion factors


Loess
Sand
?
?
85% loamy sand, loam, loess
Loamy sand

DL-P/Olsen-P
2.36 (191)1
1.6 (147)

2.11

(?)
1.38 (384)
1.38 (318)

AL-P/Olsen-P
3.34 (191)
2.91 (147)
3.29 (189)
3.20

(?)
2.74 (339)
2,63 (275)

1 In parenthesis number of soils

Sibbesen & Sharpley, 1997: In: Tunney, Carton, Brockes, Johnston: Phosphorus loss from soil to water.

Vanderdeelen, Environmental soil P-test in relation to solubilisation. Meeting COST WG-2

Table 3. Correlation between P concentration in the leachate and soil P method

Soils
Years
DL-P
Olsen-P
AL-P
Oxalate-P
DPS
Total-P

All soils (200)1
98-00
0.124
0.039
0.447***
0.237***
0.465***
0.168*

Loamy sand (160)
98-00
0.01
0.031
0.13
0.054
0.025
0.132

All soils (970)
91-00
0.206***






Loamy sands (820)
91-00
0.019






1 In parenthesis estimated number of soils

Bettina Eichler. The influence of interculture and fertilizing strategies on different P parameters in soil

The major part of European agriculture currently operates on the base of a net P surplus, and the contribution, that agricultural sources of P make towards the nutrient content of surface and ground-waters, is increasing. A practical solution could be the cultivation of intercrops, with the effect of reducing erosion as the main source of P input into water. Moreover, due to interculture, a part of the phosphorus can be fixed, and thus reducing leaching into ground water. 

In contrast to this situation many east European regions have a negative annual P balance, and are looking for possibilities to sustain the P supply in agriculture. 

Two trials were established in the Rostock region, in order to estimate the influence of interculture and fertiliser strategies on P parameters in soil under different P supply conditions.

Material and methods

The field trial for estimating the influence of interculture on P parameters in soil and soil solution under high P supply conditions  was established in Groß Lüsewitz nearby Rostock in spring 1999. Every year nine different inter-crops are cultivated, along with a control without interculture. After interculture a main summer crop is cultivated.
A second field trial for analysing the effect of inter-crops as green manure and different fertiliser strategies under  low P supply was established at the experimental station in Rostock in autumn 1998. The treatments and measured parameters are shown in table 4 and 5. Selected results from trial year 1999 are given in this paper.

Table 4: Data of the field trial in Gross Lüsewitz

soil: sandy loam

        initial P(DL) content:  17 mg P/100 g soil  (= P content class E)

        (spring 1999)

soil sampling: before and after interculture

                        in 3 soil depths (0-30, 30-60, 60-90 cm)

soil solution:   before and after interculture

                        in 2 depths (30 and 90 cm)

                        with ceramic suction cups

treatments
analysis

· without interculture

· Oil radish

· Mustard

· Buckwheat

· Phacelia

· Common Ryegrass

· Serradella

· Pea

· White lupine

· Raphanobrassica

Repetitions: 4


· P uptake of inter-crops 

· P(DL) soil content (Hoffmann, 1991)

· oxalate soluble Al, Fe and P of soil

(Schwertmann, 1964) measurement: ICP- 

spectroscopy

· calculation of P sorption capacity (Schoumans, 1995)

PSC = (Alox + Feox) / 2 [mmol kg-1]

· calculation P saturation degree (DPS)

DPS = Pox / PSC * 100 [%]

· Ptotal content of soil

· Ortho P content in soil solution 

       [mg PO43- l-1]

Table 5: Data of the field trial in Rostock

soil: loamy sand

        initial P(DL) content:  5,2 mg P/100 g soil  (= P content class B)

        (summer 1998)

soil sampling: before and after main crop cultivation and

                        at the end of growing time of the inter-crops (November)

                        (0-30 cm) 

extraction of soil solution by under-inflation

treatments
analysis

A= Organic fertilisation

1. manure

2. mixed manure (compost)

3. without

B= Inorganic fertilisation

1. in autumn

2. in spring

3. without

C= Interculture

1. Buckwheat

2. Serradella

3. Phacelia

4. Oil radish

5. Common ryegrass

6. without

Repetitions: 4


· P uptake of inter-crops 

· P uptake of main crops

· P(DL) soil content (Hoffmann, 1991)

· oxalate soluble Al, Fe and P of soil

(Schwertmann, 1964) measurement: ICP- 

spectroscopy

· calculation of P sorption capacity (Schoumans, 1995)

PSC = (Alox + Feox) / 2 [mmol kg-1]

· calculation of P saturation degree DPS = Pox / PSC * 100 [%]

· Ptotal soil content

· Ortho P content in soil solution 

[mg PO43- l-1]

measured by University of Debrecen (Hungary):

· AL soluble P and K content of soil

· CaCl2 extractable P, K and nitrogen parameters 

· pH (CaCl2)

Results 

A: Gross Lüsewitz (high P supply of soil)

1 P uptakes of inter-crops

Oil radish, Raphanobrassica (crossbreed of cabbage (B. oleracea) and oil radish) and mustard had the highest P uptake (62.2, 48.7, 47.0 kg P/ha). Pea, lupine, ryegrass had the lowest. P uptake depends on yield and P content in the dried plant matter. 

2 Influence of interculture on the P(DL) content

Only in the middle soil  layer there was a significant difference between the interculture and fallow.

But with interculture there were tendencies of decreases in the other layers too. A  reason that especially in the middle layer the greatest decrease took place could be the very dry summer in 1999 forcing plants to acquire their water needs from deeper soil layers.

The influences of the inter-crops were statistically significant, however there was no correlation between the level of P uptake by plants and changes in the P(DL) content. Therefore it seems that other plant specific actives influenced these parameters.

3 Influence of interculture on sorption parameters

For the 3 estimated sorption parameters there did not exist any statistically significant difference between fallow and interculture. In the deeper soil layers there was a tendency of decrease due to interculture, but not in the upper layer. 

The cultivation of buckwheat brought an increase of the oxalate soluble P content in all three layers. The degree of P saturation is much lower in the deepest layer, than in both higher ones, but was nonetheless very high with 40 %.

4 Influence of interculture on PO4-P in soil solution

Data are the mean values derived from eight measurements from end of December 1999 to the beginning of March 2000.

There was a highly significant influence of interculture on P in soil solution in 90 but not in 30 cm depth. In  90 cm in average the cultivation of inter-crops reduced the P content more than 60 % compared to the fallow, in the upper level the reduction was about 35 %.
The highest  value in 90 cm of course had the fallow (0.543 mg PO4-P/l) and than mustard (0.325 mg PO4-P/l).

At the beginning of the measurement (the first 4 sampling dates)  the crops with the highest P uptake (i.e. mustard, oil radish and Raphanobrassica) had the lowest P contents in soil solution. Later the P content in soil solution increased, likely due to the beginning decomposition of organic matter.
The lowest values in 90 cm were measured for pea (0.157 mg PO4-P/l) and lupine (0.148 mg PO4-P/l).

5 Correlation of the PO4 content in soil solution with P parameters in soil and P uptake by plants

The relations between the PO4-P content in soil solution in 2 different depth and the other soil parameters in 2 different soil layers (0 to 30 cm and 60 to 90 cm), and with the P removal by plants were shown. The Ptotal  (Pt) were measured only in one depth.

The PO4 content in soil solution in 30 cm is correlated with the P(DL), DPS and Ptotal parameters in the same layer. The PO4 content in 90 cm showed no linear or exponential correlation with any parameter neither in 30 nor in 90 cm.

There was a strong correlation between the P uptake by plants and the PO4 –P content in soil solution. There was however no correlation between P uptake and all the other P parameters in soil.  Neither with the absolutely values of these parameters nor with the changes of these parameters over time while in interculture.

Table 6:Correlation between PO4-content in the soil solution and other P 

parameters in soil as  well as the P uptake by plants

suction cups
soil layer
P(DL)
Pox
DPS
PSC
Ptotal
P removal

30
0-30 cm
0.67 **
0.16
0.41*
-0.30
0.425 *
0.65 **


60-90 cm
0.131
0.17
0.24
-0.05



90
0-30 cm
0.15
-0.09
0.09
-0.19
0.156
0.52 **


60-90 cm
0.01
0.01
0.05
-0.04



6 Relation of P parameters in different soil layers

In each layer there was a correlation between Pox  and P (DL), furthermore between Pox and the other sorption parameters (DPS and PSC), and also between P(DL) and DPS in all layers. As shown before, only in the upper layer was the PO4 in soil solution correlated with P(DL),  Ptotal content of soil and  with DPS. 

In deeper layers no correlation with any soil P  parameter was found.

B: Rostock (low P supply of soil)

In these field trials the impact of different fertilizer strategies on soil P parameters and yields of the main crop are estimated. A brief summary of some results from the sampling dates (March 1999, September 1999 and March 2000) is given here. 

The influence of the organic fertilisers on the P(DL) content, and also on the PO4 content in soil solution, was significant at all three sampling dates. Their influence on P parameters in soil however decreased. Other than the mineral fertilisation, which is given every year, organic fertilisation was carried out only at the beginning of the trial. 

Table 7: Influence of the proved factors on soil P parameters at 3 different dates 

(Globale variance analysis) 

Parameter/

Factor
P(DL)-content
Pox-content
PO4 content in soil solution


03.99
09.99
03.00
03.99
09.99
03.00
03.99
09.99
03.00

org. fert..
**
**
**
*
-
-
**
*
-

min. fert..
-
**
-
-
-
-
-
-
-

interculture
-
-
-
*
-
-
**
**
**

**high significant ((=0,01)     *significant ((=0,05)        –not significant

Interculture had a high significant influence on the Ortho-P content in soil solution (0-30 cm) at all  dates. On average the highest values could be measured for Phacelia (0,36 mg PO4-P/l) the lowest for Common ryegrass (0,24 mg PO4-P/l). 

An influence of the mineral fertilisation was only to found on the P(DL) content in soil in autumn. 

Compared to the variant without organic fertilisation, for all three dates an increase of the P(DL) contents in the treatments with the organic fertilisation was found, the highest values were found for compost. 

The highest values for Ortho-P in soil solution were also found for the compost variant. 

There were no significant influences of the organic fertilisers on sorption parameters in soil. 

In co-operation with the Debrecen University in Hungary a comparison of different analysis methods was carried out analysing 100 soil samples. 

It becomes apparent, that the lowest relation between the parameters were found for the P sorption parameters.

Jean-Auguste Neyroud Evaluation of soil exchange programme

The soil sample exchange (135 soil samples) yielded 15 different soil P test methods and 23 non P soil parameters (texture, organic matter, pH, other nutrients). As several identical methods were used in several laboratories, the total yield is  33 P-tests and 46 non-P tests for each sample. An analysis of the more than 10,000 data has started but is not finished yet. First results were handed out during the WG-1 meeting. For brevity one is referred to the handouts.

Soil P tests yielded different quantities of P extracted. In general The P quantity extracted was highest with total destruction and lowest with calcium chloride. The quantity decrease with:

P-tot ( Pox ( P-Mehlich ( P-AL ( P-Bray ( P-AAEDTA ( P-DL ( P-CAL ( P-Olsen ( 

P-AAAc ( P-Morgan  ( P-iron impregnated paperstrip ( P-H2O ( P-CO2 ( P-CaCl2
Soil P test values ranged from low to (very) high values. P-AL was determined by five laboratories. Data showed a considerable variation. The yield in phosphorus extracted by AL may differ up to a factor 2. These difference are not well understood. Other same P-tests in different laboratories gave either nearly identical or widely different results. A better understanding of the differences may be obtained by comparing duration and vigour of shaking (applied kinetic energy). The complexity of a partial extraction, at the mg per kg level, and the importance of rigorous chemical procedures were stressed.

Values of extracted P amounts are skewed, median values being lower than average values. This might be caused by the presence of samples from both topsoil as subsoil and long term excessive use of P and long term depletion of soil by skipping P fertili​sa​tion. The history of all soil samples remains a point of interest for coming explorations of the data.

Linear correlation

In general,  there was a better correlation between soil P tests values that had a comparable extraction vigour. Linear correlation coefficients were lower between soil P test of different strength. 

Very few significant correlation coefficients were found between P analytical results and other measured soil properties.

Soil P test values do relate with isotopically exchangeable P after 1 and 100 minutes (E-1 min; E100)

Cluster analyses

Cluster analyses of the AL-P showed that most soil samples could be grouped in similar clusters. One large cluster is distinguished and nine smaller ones. Results from the 5 laboratories show similar responses.

Cluster analyses of different soil P tests showed that the yield of P increased with the soil P status for each method. All methods behaved in a similar way i.e. all soil P test increased proportionally with increase of soil P status.

High values for pH, Feox and Alox separated soil samples from other clusters of samples. Also low values for clay, loss on ignition, P-tot and Pox also led also to separation from samples from other clusters. 

Multiple regression 

By use of progressive inclusion  soil P test values were most often correlated with Feox, followed by Fe, with silt, followed by clay and sand and with loss of ignition, followed by carbon (Corg) and organic matter (OM).

The clay content is negatively correlated with P in 6 out of 13 P soil test methods, the pH-H2O is correlated in 6 out of 13 P tests and OM only in 4 out of 13 P tests. Because of redundancy problems, the multiple regression analysis has to be interpreted with care.

K, Mg, pH, organic matter and texture

The nutrients K and Mg showed a similar variation as was found for the soil P tests. The pH was in general well correlated with other pH provided that the extraction solution (salt, water) was distinguished. 

National interpretation schemes

The rating of 19 soil P test methods yielded rather variable ratings. However, on the whole there seems to be a similar discrimination between soils with a poor soil P status and soils with an ample P status. It is difficult to apply fertiliser recommendation schemes as classes and soil types do vary per country. Soil types may differ so much that one may question whether fertiliser recommendations schema are appropriate.

Interpretation of P enrichment of soils according to different national interpretation schemes

With given reservations soil samples have been classified according to different national interpretation schemes (very poor through very rich). Different soil P test do not lead to the same rating. Even P-AL shows in some cases huge differences (i.e. very poor and rich). It is however not clear whether the national interpretation schemes were properly used. Much work remains to be done in correctly applying these schemes. Recommended rates of fertiliser P have not  been derived yet from these scheme’s. Different rating do not necessarily mean that recommended rates of fertiliser P will differ considerably.

Discussion about results of soil exchange programme and methods comparisons 

The database is not considered to represent all soil of Europe. The number of soils and the number of soil samples is too low for this.

The results of the soil sample exchange and condensation of statistical analyses finds in general broad acceptance. Other statistical tools are discussed but WG-1 does not arrive to one general accepted analyses. The general impression is that a variety of statistical tools (cluster analyses, multiple regression analysis …) are needed to evaluate the data.

A subject of debate are the outliers. From some soil samples the impression is that the outlier has a random cause (i.e. wrong data entry). Other outliers seems to have a systematic cause.

The Mehlich-III extraction is discussed. It is a first experience of the laboratory of Jean-Auguste Neyroud, and the rather disappointing results are not solid enough to reject the method. nevertheless, it is questioned whether it is possible to get reproducible results with this method as the contact of the extractant with soil is limited to only 5 minutes. This is considered impossible to standardise, in order to meet analytical standards. Ireland is presently investigating whether P-Morgan can be replaced by Mehlich-III. Brian Coulter offers to analyse the soil samples of the exchange program on Mehlich-III P. His offer is with pleasure accepted. 

Discussion on the P-AL lead to the conclusion that soil P test methods  are not described clearly enough. For instance, Norway uses 2 hours of shaking time, Belgium four hours (sometimes reduced to 2.5 hours).

Much work remains to be done. The database is far from complete. Data are lacking. Also the history of the soil samples is not always given. An unambiguous discrimination between fertilised soils and non fertilised soils cannot be made. Also it is not always clear whether the soil sample originates from the plough layer or the sub soil layer (however this information is normally available).

A more complete evaluation of the program should lead to most interesting conclusions.

M. Yli Halla Poster Discussion 

A poster on ‘Use and requirement of fertiliser P in Finland’ is made more explicit. Currently 21 kg P per ha is used on a yearly basis in Finnish soil. Mineral fertilisers contribute 12 kg P per ha per year, manure’s 9 kg P per ha per year. Upper limits for P use have been set in Finland. Two systems are used: a system based on soil testing and a system based on balance approach with a fixed basic level for each crop. In the last system soil P status plays no role.

Results were presented of a study on the use of mineral and manure P and the requirement of P calculated from soil test data and the acreage of different crops grown in Finland.

The majority of soils in Finland have a fair or a satisfactory P status. Only 10% of the samples tested in 1995-1998 showed a high of excessive P status. There is a tendency of an increase towards higher P status. 

Compared to the use of mineral and manure P in the eighties, the nineties showed a remarkable decline. In the eighties the P use was above calculated requirements; in the nineties P use balanced the calculated requirements.

These calculation are thought to mask a shortage of P in many fields low in P as the P used is not distributed evenly over the fields. Fields with high P status belong to farm with a intensive domestic animal production. Still P is used according to the mineral balance approach. As the national P use is in balance, this means that poor soils receive less P that is needed according to calculated fertiliser requirements.
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Alex Mentler. Methodological aspects of ultrasonic dispersion of soil aggregates

Methodological aspects of ultrasonic dispersion of soil aggregates were discussed. The method is being developed at the ‘Institut für Bodenforschung’ in Vienna, Austria. The method provides an outlook for studies on dispersion of soil due to rain events and subsequent erosion of soil to water bodies. Aims of the study were the determination of:

· required ultrasonic energy inputs

· relation between aggregate stability and dispersal ultrasonic energy input.

Ultrasonic energy inputs were investigated through mechanical and caloric determination.

The experimental layouts were given. Oscillation amplitude and oscillation velocity were linear functions of power control. Power output was a linear function of oscillation amplitude. The comparison of mechanical en caloric determination is based on:


(Q = P = c . m. (T
(1)


 (t                     (t


(Q = c.m. (T
(2)

with
P:
Power  input
[Watt]


(t:
Vibration time
[sec]


(Q:
Heat
[kJ]


c:
Specific Heat Capacity
[kJ/(K.kg)] 


m:
mass 
[kg]


(T:
Temperature increase 
[K]

Classical determination of sand fractions in soil samples yields different percentages compared the ultrasonic dispersion method. Lower values are found with the classical method. Short duration of ultrasonic dispersion (2-10 sec) yields higher percentages of sand fractions than longer period (60 sec). The relative contribution of coarse sand fractions decreases in this period while the fine fraction increases (Arnoldstein sample). At lower power input the yield of the sand fractions time effects of ultrasonic dispersion are less pronounced. 

Aggregate size has an effect on the sand fraction. Aggregates of 5 mm of soil from Szentgyörgyvölgy yield lower total sand fractions than aggregates of 2 mm. Again ultrasonic dispersion yield higher sand fractions than the classical determination. Prewetting of the soil samples yields higher fraction after 30 sec of vibration compared to 120 sec of vibration. The effect is soil type dependent.

The method is still under development. An operational method can be used for the calculation of dispersion index, characterisation of different soil types, dispersion test and clay distribution and phosphorus content of different aggregates.

Klaus Isermann, Actual discussion on P recommendations in Germany.

An overview has been given on topics, contributions and observations made during the Food 21: Sustainable Food Production. Workshop: Element balances as a sustainability tool of the Swedish University of Agricultural Sciences (SLU) held in March 10-17, 2001 in Uppsala (Sweden) and on a conference contribution of the German and Austrian Soil Science Society.

A plea for a sustainable agriculture was made. Attention was given to the too high soil P status, the overstocking (GVU) of German agricultural land and the environmental problems that are caused by this type of agricultural production. Information on critical concentration is available but information on critical loads is lacking. About 56% of the contribution might be attributed to erosion (40%) and surface runoff (16%), however this 

contribution is not always recognized
More attention should be given to the carbon and nitrogen cycle to understand the P cycle

Current problems with the food chain (BSE, FMD) may trigger of the development of more sustainable agriculture. More attention should be given to soil organic matter (SOM) and it’s key role in sustainable agriculture. National and international guidelines for the entire nutritional sector are needed. Not only the food production has to be sustainable but the food consumption as well. Sustainability is derived from social, ecological en economical needs. The food chain of tomorrow has to be save, sustainable and ethical.
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III. Organic phosphorus: importance and recycling

Hervé Quiquampoix. The role of phosphatases

NMR analyses has shown the occurrence of phosphonates, ortho-P, P mono-esters, P di-esters, pyro-P and poly-P compounds are taken part of the P cycle. Organic phosphorus can be an important pool of soil–P. Phosphatases (P-ase) play a key role in the unlocking of unavailable organic P for plants. P-ase are groups of extra-cellular enzymes that hydrolyses P-ester bonds. P-ase are substrate specific. Plants, fungi and micro-organism exudates P-ase. VAM systems are highly efficient in exploiting soil P by P-ase. Effects of P-ase on soil organic P are found in the immediate surroundings of plant roots (mm). Besides biological factors,  physical and chemical factors modifying the activity of P ase. Results have been presented of the effects of mineral surfaces (clay particles), ionic strength and pH on the activity of P-ase. From these results it is concluded that:

· Fate of P in soil is linked to P-ase. 

· The rhizosphere is the place were P-ase activity takes place. 

· Colonisation of soil by VAM is necessary for efficient use of soil organic P. 

· Minerals change the activity of P-ase, conformational changes are induced.

· Organic matter protects P-ase

· Air water interfaces induces conformational changes

· P-ase are selective sorbed no clay particles.
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Astrid Oberson. Can increased microbial biomass help to sustain P availability? 

Introduction

In a long-term field experiment located at Therwil, near Basel (Switzerland), organic farming had attained higher soil microbial activity than conventionally cultivated systems (Fliessbach and Mäder, 1997). However, only indirect evidence of its implications on phosphorus (P) availability and transformation processes has been gained so far (Oberson et al., 1996). We investigated if higher microbial activity in organically cultivated soils resulted in a higher supply of available P based on biological processes.

Material and methods

We compared soils from field plots of two organic systems receiving well composted (DYN = bio-dynamic) or slightly rotted (ORG = bio-organic) animal manure, and a conventional system receiving only mineral fertilisers (MIN). Isotopic dilution techniques were applied to i) quantify available inorganic P (isotopically exchangeable during 24 h) in batch experiments (Fardeau, 1993); ii) determine soil organic P mineralisation and the percentage of added 33PO4 incorporated into soil microbial P during incubation experiments (Oehl, 1999); iii) separate P taken up by Lolium multiflorum derived from fresh manure (Pdff) and from soil (Pdfs) in pot experiments (Langmeier, in preparation).

Results and discussion

Lower levels of available inorganic P (Pex) were found in both types of organically managed soils than in MIN (Table 1) as a consequence of negative P budgets (Oehl, 1999). In contrast, microbial bound P (Pmic) was higher, and 33PO4 exchange between the soil solution and the micro-organisms occurred more rapidly (Oehl, 1999) and to a higher percentage of applied 33PO4 (Pinc) in DYN and ORG soils than in MIN (Table 1), suggesting higher P cycling through the microbial biomass of DYN and ORG. In addition, the organically managed soils can deliver more available inorganic P from organic P mineralisation than MIN, both in absolute terms (Pmin) and in relation to isotopically exchangeable inorganic P (Pmin/Pex) (Table 1). Higher P uptake on unfertilised soil and a larger amount of Pdfs on manured ORG compared to MIN confirm the higher soil P mineralisation in the ORG soil under conditions where nitrogen was limiting (Figure 1). Additionally, the ORG soil ascertained sufficient plant nutritional P supply over a longer period (Langmeier, in preparation). If the same pot experiment was carried out under non-limited conditions, the ranking of the two soils was inverse, thus suggesting that P and N mineralisation are closely linked.
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Table 1. Phosphorus availability and biologically 

mediated P transformation processes in differently

cultivated soils.


DYN
ORG
MIN

Pex (mg kg-1)
27.6 a
24.8  a
31.8 b

Pmin (mg kg-1 d-1)
2.5 b
1.7  a
1.5 a

Pmin/Pex (%)
9.1 b
7.0 ab
4.9 a

Pmic (mg kg-1)
17.6 c
16.5  b
9.0 a

Pinc (%)
6.5 b
3.8 a
2.7 a

Conclusions

For P, the overall aim of organic farming to increase nutrient supply through increased biological activity has been achieved. Increased biological activity is at least in part compensating for lower available inorganic P in organically managed soils. However, as P budgets of organic plots in the investigated field trial were negative, the risk of P mining cannot be rejected. Continued monitoring is required to answer the question whether or not soil P fertility can be sustained by the current fertilisation regime in organic systems in the long term.
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C. Shand. Organic P in soil solution 

Biotic and abiotic transformations of organic P in soil solutions under grassland soils were discussed on the basis of the literature and work carried out at the Macaulay Land Use Research Institute. Soil solution is the dynamic part of the soil where P is derived by plants and micro-organisms and where biotic and abiotic processes are taking place.

Four issues were discussed;

· How much organic P (OP) is present in soil solution?

· Which factors control the amounts of OP in soil solution?

· Physical and chemical characteristics of OP

· Does OP in soil solution add to plant available P?

Quantity of OP in soil solution

For soil solution different names are in circulation: soil water, pore water, aqueous pore liquid, pore liquid. Soil solution is obtained by several methods including centrifugation/gravity methods, displacement, lysimeters, suction cups, saturation pastes and water extracts (Smethurst, 2000). Each method has an effect on the quantity of OP extracted.

OP is most often determined by the difference between total P and (molybdenum) reactive P (MRP). A second method determines OP by the increase in MRP after photo-oxidation with persulphate. This approach (Ron Vaz et al., 1992) defines an additional residual fraction with polyphosphate character, termed residual or dissolved condensed phosphorus (DCP).

Results of P in soil solution for three Cambisols under grassland showed a considerable variation in time. DOP and residual P were the main components while the contribution of MRP was small and less variable. The concentration of DOP was 33 times higher than MRP (Shand et al., 1994).

Factors

OP in soil solution is controlled by abiotic factors, microbiological activity and fertilisers. MRP increases strongly after the addition of fertiliser P and by increasing the pH. DOP increases with soil pH and by the addition of fertiliser P. MRP concentrations decline with depth in the profile. DOP concentrations are not changed by depth for a fertilised grassland but for unfertilised the concentration is reduced (Ron Vaz et al., 1993).

Physical and chemical characteristics

Sheep urine application to soil was taken as an example of an important input to grassland soils which affects soil solution composition. Sheep urine addition increases soil solution pH and total dissolved phosphorus (TDP). For the addition of synthetic sheep urine, concentrations of TDP of 60 mg P per litre (50% OP) were reported (Shand et al 2000b; Williams et al., 1999). Pre-treatment of soil samples by sieving strongly increases DOP compared to intact cores of grassland soil; storage reduced DOP for both intact and sieved soil samples. Storage effects the distribution of MRP, DOP and residual P (DCP). During storage DOP declines, DCP increases while MRP remains more or less stable (Chapman et al., 1997b).

Most of the OP is retained by a 10-kD filter. Part is thought to be of low molecular weight compounds (Espinosa et al., 1999). Other parts are of high molecular weight (Shand et al., 2000a) and may be part of humic substances (Shand et al., 1999).

Plant availability

OP becomes plant available after hydrolysis by non specific P-ase and phytase. Results from the literature were presented. A range from 7-70% of OP was hydrolysed by phytase (Hayes et al., 2000; Hens and Merckx, 2001; Pant et al., 1994; Shand and Smith, 1997). 

OP was show to be a source for P for Agrostis capillaris (Macklon et al., 1997).

After thawing of frozen soils an increase of MRP, DOP and DCP was found. This increase was much higher for an organic soil than for a mineral soil (Ron Vaz et al., 1994).

Soil solution ratio does affect the MRP much more than DOP. Thus the DOP fraction appears to be controlled by biological production and DOP appears to have little direct link with soil organic P (Chapman et al., 1997a).
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André Schlichting & Peter Leinweber. Phosphorus forms and phosphorus dynamics in organic soils

Organic soils, classified as Histosols (FAO), cover over 3 % (4 million km²) of the land mass of the world. In Middle Europe we have around 5 % of this soil type. Most of Histosols have been drained and intensively used for agriculture. The drainage led to an aeration and degradation of the peat and applied fertiliser, especially phosphorus (P), caused an inactivation and an enrichment of this nutrient in the top soil horizons. Nowadays there are activities for re-wetting and restoration of fenlands. But there is only little knowledge about P-forms and P-transformation processes in Histosols.

The forced activities for re-wetting and restoration of fenlands all over the world demand a critical evaluation of risks of a possible eutrophication of the surrounding freshwater systems by the mobilisation and release P. The sequential P fractionation according to HEDLEY is a suitable method for tackling the problem of P chemistry, turnover and mobilisation. This method has been seldom applied to peat soils.

First results with the P-fractionation were obtained for an area in Saxony-Anhalt with sites of differing historical and present land use and peat degradation. The main idea was to show the influence and the effects of these factors in connection with a re-wetting. In this area, the Droemling nature park, several forms of agricultural land use (intensive grassland, extensive grassland, natural succession and a alder swamp forest) and peat degradation occur. All of the above mentioned sites were Histosols in the past. After a long period of drainage and cultivation only three of them can be classified into this major soil group. The P-fractionation was carried out for six sites with air-dried soil. All sites are characterised by an enrichment of total P in the top soil horizons with a range of amounts from 320 mg P to 949 mg P kg-1 soil and a rapid decrease with soil depth. The proportions of labile P strongly vary from 6 % to 31 % of total P as well as those of the more stable calcium-bound P (1 % to 18 % of total P). The amounts and proportions of (1) organically bound P and (2) non-extractable P (residual-P) were generally higher in peat soils. These results were not significantly correlated with our defined boundary conditions. As an important result it can be stated, that not only long-term effects can influence the proportions of the P-fractions.

Effects of land-use and peat degradation for the top-soils were observed:  

(1) influences are visible for the intensive land-use at GL (intensive grassland) and AR (arable land) against the extensive land-use at GL(AR) (extensive grassland after conversation from arable) - decrease of total P concentrations and the proportions of labile, plant-available P, 

(2) the proportions of the P-fractions at GL and GL(AR) are similar, 

(3) the proportions of all extractable P fractions are generally higher at AR than at GL and GL(AR), 

(4) the degradation of the peat soil at the site AL (alder forest) has a crucial influence on the increase of labile P (especially for NaHCO3-Po).

We have compared the results of the sequential P fractionation from the Histosols in the Droemling nature park (eGL SU, AL), with those of mineral soils reviewed by CROSS & SCHLESINGER. The comparison showed the same results observed for the classes “mineral” and “organic” soils in the Droemling area, mentioned above.

In a following study we tested the effects of commonly used soil pre-treatment and storage techniques on the proportions of the P-fractions. The proportions of the P fractions are visualised in Figure 1. For the first time, it was shown that the residual P fraction in organic soils was not as stable as stated for mineral soils. In contrast to mineral soils it is of organic nature and included in short-term (during storage and pre-treatment) P transformations. 
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Figure 1. Pretreatment effects on sequentially extracted Phosphorus fractions from peat soils. A. Schlichting & P. Leinweber, Comm. Soil Sci. Plant Anal., submitted 

General discussion

Current soil P test do not take organic P into account. Hervé Quiquampoid points out that extractants with mixtures of different P-ase have been developed to deal with organic P but still much uncertainty remains on the choice of specific P-ase. Leaching of P might mainly occur through OP and therefore much uncertainty remains of the value of soil P test in predicting critical soil P concentrations. OP is an essential part in studies on P dynamics and has to be taken into account in management of soil P.  

CALL FOR PAPERS

The presentations of meeting of WG-1 in Rostock provide a sound basis for scientific publications. On behalf of Peter Leinweber a CALL FOR PAPERS for a special edition of the Journal of Plant Nutrition and Soil Science is included in the minutes. Please contact Peter Leinweber as soon as possible on papers for this issue.

Future actions

The main objective of WG1 'Phosphorus inputs of Agriculture' is to uniform decision support systems for phosphorus inputs in different farming systems. The COST Action 832 is scheduled to July 2002. In the next and last year the syntheses should be made.

The surveys have made clear that standardisation of soil P test methods of the fertiliser requirements is currently not yet possible. Much knowledge and mutual understanding has been gained but also much work remains to be done.

A plea is made for a handbook on the soil P tests that are currently used by the members of the COST Action 832. The production of such a handbook is time consuming; a vast number of protocols of routine soil P methods have to be translated. A handbook improves understanding of the data of the soil sample exchange and is most helpful in international discussions. The sera-17 (the counterpart of the COST 832 Action for USA and Canada) has made a handbook (http://www.soil.ncsu.edu/sera17/ courtesy of Wim Chardon). The feasibility for publication of the handbook will be explored in coming months.

The data of soil sample exchange has not fully been analysed. Man power is urgently needed to finalise the analyses of the data. This cannot be done without additional manpower! Switzerland (Jean-Auguste Neyroud & Emmanuel Frossard) will explore the feasibility for the necessary manpower. Discussion on the final analyses of the data of the soil sample exchange leads to the following actions.

1. Brian Coulter will analyse the soil samples on Mehlich-III

2. Outliers in the database will be checked thoroughly to distinguish errors from significant different analytical result.

3. Missing data will be completed as much as possible. Missing data are:

· information on the history of the soil samples: fertilised or non – P – fertilised soil samples, soil layer;

· non P soil analyses (free calcium carbonate, texture etc.)

· fertiliser recommendations for target crops. 

4. Participants on the soil sample exchange will be asked to check and correct were needed own data.

5. Péter Csathó will evaluate the soil P supply, based on P-AL method by taking into account the soil properties CaCO3 content and soil texture as modifying factors. 
6. The database will be finalised based on information on the partners

7. Final database will be sent to participants of WG-1 for deriving fertiliser recommendations schemes for selected crops. Selection of crops will be conducted on the importance of the crop.

8. Information from participants will be brought together with the database in one overall excel file.

9. Data will be analysed with help of different statistical tools and reported. Relevant questions:

· Comparison of methods, do methods differ and if so, what are the differences?

· Do different soil P test lead to different fertiliser recommendations for same crop and same soil type?

· Why are there difference in yield of P between soil P tests based on the same extractant:

· Soil P test are not uniform but do yield different fertilizer recommendation schemes?

9. The data will not allow for conclusions on the decline of P status due to a negative P balance or on the efficiency of OP.

10. Results of the analyses of the data of the soil sample exchange will be published in a peer reviewed scientific journal.

WG-1 is asked to unify concepts and draw conclusions on:

I. A better definition on P fertility and fertiliser requirement

Principles of soil fertility should be unified and methods classified. Answers should be given on:

· Which method is suitable for which soil?

· How fast does a P status increases in time given a positive P balance?

· How fast declines a high P status given a negative P balance?

· Which method is most effective following the fate of a P balance and how can this be quantified?

· A zero P balance is obtained when fertilizer rate compensates the P offtake. How can the P offtake be defined?

· How reliable are the fertiliser recommendations? For which crops do actual calibration of yield response on P status, P fertiliser rate and yield response exist and for which recommendations common knowledge has been used?

II. Improve efficiency of P use

Efficiency of P use should be increased in order to:

· Reduce surpluses of P, which methods are available to realise this reduction

· How efficient is P from organic fertilisers and soil amendments compared to mineral fertilisers? Efficiency of P from organic fertiliser and soil amendments are ranked for low up to 100%.

· Which advises can be given for the rundown of P?

· How can residual P be improved?

III. Link of soil P test to environmental P

Can WG-1 take a unified decision on the applicability of soil P test for assessing the risk of P loss to the environment?

Next meeting
Next year a meeting of WG-1 is scheduled. Pending these minutes, it was not clear whether a joined meeting with WG-2 will be organised. A small meeting of a technical committee of WG-1 is foreseen in the last quarter of this year.

Figure 1. Phosphorus uptake from ORG and MIN soils (Pdfs) without (non-fert) or with fresh manure addition, and P derived from manure (Pdff).
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Diagramm1

		non-fert ORG		non-fert ORG		0.63		0.63		0		0

		non-fert MIN		non-fert MIN		0.44		0.44		0		0
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Tabelle1

		

				P-Entzug		Sd P-Entzug		Pdfs		SD Pdfs		Pdff		SD Pdff

		non-fert ORG		35.9		0.63		35.9		0.63		0		0

		non-fert MIN		31.1		0.44		31.1		0.44		0		0

		manure ORG		43.2		0.75		34.1		0.9		9.1		0.93

		manure MIN		40.2		0.39		30.9		1.51		9.2		1.53

				non-fert ORG		non-fert MIN		manure ORG		manure MIN

		Pdfs		35.9		31.1		34.1		30.9

		Pdff		0		0		9.1		9.2

		SD Pdfs		0.63		0.44		0.9		1.51

		SD Pdff		0		0		0.93		1.53
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