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Agenda

Thursday, 13th May 1999

10.30 - 16.30
Registration

16.30 - 16.45
Welcome and introduction 


(Paul Withers)

16.45 - 17.45
Review of Soil P tests for the assessment of fertiliser requirement 


(Phillip Ehlert)

17.45 - 18.15
Review of fertiliser recommendations systems 


(Jean-Auguste Neyroud)

18.15 - 19.15
Coffee and tea break

19.15 - 20.00
Discussion on both presentations 


(Jean-Auguste Neyroud & Phillip Ehlert)

Friday, 14th May 1999

09.00 - 09.45
Review on soil P tests for the assessment of environmental P loss


(Peter Leinweber)

09.45 - 10.30 
Review on data of long term field experiments 


(Jean-Pierre Destain)

10.30 - 11.00
Coffee and tea break

11.00 - 12.00
Conceptual model of the fate of P inputs 


(Emmanuel Frossard)

12.00 - 13.00
Soil-plant links 


(Axel Mentler)

13.00 - 15.00 
Lunch

15.00 - 15.45
Review of fertiliser models for P 


(Phillip Ehlert)

15.45 - 16.30
P balance and losses 


(Klaus Isermann)

16.30 - 18.00
Discussion on presentation, soil sample exchange and future topics of WG-1

Saturday, 15th May, 1999

08.30 - 09.15
Agricultural Contribution to Eutrophication in Spain (Jose Torrent)

09.15 - 09.45
Summary of presentations within WG-1 followed by discussion


(Jean-Pierre Destain, Phillip Ehlert & Jean-Auguste Neyroud

09.45 - 10.15
Summary of presentations within WG-2 followed by discussion


(Oscar Schoumans)

10.15 - 10.45
Coffee and tea break

10.45 - 12.30
Soil sample exchange and general discussion 

Welcome and introduction (Paul Withers)

A general introduction of the presentations was given. Main attention was given to separate fresh soil P inputs from soil P in their contribution to eutrophication. In order to manage inputs from agriculture to eutrophication understanding is needed on critical levels based on soil P test, why differences occur in recommended P, on the fate of applied P in soil, on the extent of overfertilization. The contribution of farmyard manure's to overfertilization should be acknowledged.

Review of Soil P tests for the assessment of fertiliser requirement 

(Phillip Ehlert)

The state of the art of the survey on soil P tests in use in the EU was presented. Presently, 17 different soil P tests are used in the EU for assessing fertiliser P requirement. Some countries use one method, others up to four methods. The AL method is used most frequently, this  method of Egnér, Riehm and Domingo (1960) is used in 7 EU countries. The different extractants can be grouped in four categories: 

· water and diluted solutions of neutral salts, 

· diluted concentrations of weak acids with or without F- or EDTA, 

· diluted concentrations of strong acids with or without F- and EDTA and 

· buffered alkaline solutions with of without DPTA. 

Not only the nature of the extractact differ but also differences occur due to variation in soil to extractant ration, temperature, shaking time and shaking method. Due to these differences the yield of P of an extract differ. Information on repeatability and reproducibility is scarce but each laboratory conducts inter-laboratory checks. Standardisation of a method within a country and between countries is needed.

All soil P test methods are able to discriminate between fields with different fertiliser histories. The methods are used for all crops; however they can differ between soil types.

The results of the survey will be shown on the COST 832 website.

Review of fertiliser recommendations systems (Jean-Auguste Neyroud)

The soil sampling procedures differ between EU countries. A random, a systematic or a combination of both are used. A general feature is to collect a representative sample of the plot. The number of soil samples taken vary from 9 up to 40 cores. 

The soil sampling depth differs per situation which prevents a clear comparison of recommended fertiliser dose. 

In general, the pre-treatment of the soil samples is conducted on a similar method. All soil samples are dried (with on exemption) at temperatures of 40-50 degrees Celsius and are ground to pass a sieve of 2 mm.

There is a large disparity between fertiliser recommendation systems which makes them difficult to compare.

The purpose of the recommendation differ between countries. All methods are used for predicting the P requirement for the crop. Most methods also predict the requirement of the soil.  Fewer methods are used for environmental risk assessment and  for environmental advisory schemes. Only three methods are used for environmental monitoring.

The result of a P-test and the crop are in most cases insufficient for deriving a fertiliser recommendation. Additional information is needed. The soil type is an important factor and especially the pH and/or free calcium carbonate content. The water table is generally not used as a criteria in the determination of fertiliser requirement. The required additional informa​tion differ per country even when similar extractant is used. 

Soil P tests are often multipurpose extractants for assessing the K requirement of the crop or all macro and micro nutrients. Only in a few cases the soil fertility of the sub soil is taken into account.

The recommended amount of P fertiliser for a given crop differ greatly between countries. It is not always clear why these difference occur. Soil P tests, sampling depths and pedo-clima​to​logical factors are not always different. Therefore the calibration methods are assumed to differ. These calibrations are based on short termed or long termed experiment or a combination of both. The approaches have been very diverse ranging from pragmatic experimental - correlative approaches to conceptual (mechanistical) models.

Fertiliser recommendation systems do differ in recommended fertiliser type, fertilisation method (broadcasting/placement), the use of head fertilisation (rotation fertilisation) and the period of fertilisation.

The tables with the information will be on the website of COST 832 after have been corrected by the members of WG-1.

Discussion on both presentations (Jean-Auguste Neyroud & Phillip Ehlert)

The number of cores of soil samples caused confusion. In general one considered 15 cores a minimum number. On grassland 40 cores are needed to get sufficient soil.

M. Fotyma presented information on the concept of deriving critical soil P level used in Poland. Balance coefficients have been introduced. Balance coefficients are derived from long term field experiments of which changes in available soil P (DL) have been related to changes in P balances. At high availability the balance coefficient is lower than one, at low availability the balance coefficient is higher than one. Further, the soil texture determines the value of the balance coefficient. The fertiliser recommendation is calculated with the balance coefficient and the expected P uptake of the crop. The dose of mineral P is calculated from the expected P uptake minus the P from organic fertilisers.

See:

Fotyma, M., 1998. Soil testing and fertiliser recommendations in respect to phosphorus in Poland. In: Sapek, A. (ed). Phosphorus in agriculture and water quality protection. Institute for Land Reclamation and Grassland Farming. ISBN 83-85735-44-5.

Soil P tests are difficult to change once established as a method for assessing fertiliser requirement. Introduction of precision farming has led to abuse of soil P test which were developed for larger scales and do not allow for greater precision. This abuse of soil P test should be prevented.

Two approaches on soil P test use were distinguished:

1. Assessing the sufficiency or nutrient requirement of a specific crop.

2. Assessing the build up and maintenance of soil P levels.

These approaches led to the conclusion that two types of soil P test are required; a soil P test that determines:

1. the intensity.

2. the capacity.

From the intensity and the capacity the buffering capacity is derived. These three elements are needed for a balanced use of P in agriculture. However intensive livestock farms are confronted with surpluses on their P balances which can not be balanced by simple use of fertiliser recommendation schemes. Overfertilisation is not likely to happen when fertiliser recommendations are used properly.

Review on soil P tests for the assessment of environmental P loss (Peter Leinweber)

On overview has been given on the state of the art on soil P tests which are currently used for assessing the environmental P loss. Fourteen response came on the questionnaire. There are thirteen methods currently in use in the EU for assessing  the risk on losses of P to the environment. Both none destructive as well as destructive methods are used. Non destructive methods are based on water of diluted concentrations of salts extraction's, measurements adsorption / desorption of P in standardised diluted salt concentrations or are based on exchange of P in soil suspension. Destructive methods are based on (weak) acids or alkaline solutions. Methods differ per country even if the extractant used is the same. Also definition of P saturation degree differ between countries. Differences in methods and in concepts hampers the comparison between these tests.

In most cases there is no correlation between soil P test methods used for assessing the fertiliser requirement and a soil P test for assessment of environmental loss. This has been illustrated for DL method used in Germany. 

In the discussion the iron hydroxide impregnated filter paper method (Pi) was presented as a tool for assessing the risk on environmental P loss. This was discussed. Problems were foreseen coming from contamination of Pi. Anion resin has been recommended. However it is not clear how these methods related to classical soil P test methods. For introduction on routine basis a soil P test for assessing environmental P losses should meet the following requirements: the method should be simple and should be used on a great number of soil types.

Review on data of long term field experiments (Jean-Pierre Destain)

Nine countries answered the questionnaire. A long term field experiment has been defined as an experiment with a duration of minimal five years. At present most long term field experiments are conducted on arable land, a few are on grassland. These experiments are found on a great variety of soils. 

Three to five levels of mineral P fertiliser are present; some experiments also contain levels of organic fertiliser (mainly farmyard manure). Rates differ per field experiment. In most cases there is no dominant effect of fertiliser dose on yield. Very few experiments show an effect of fertilisation. The efficiency of P fertiliser was in general less than ten percent.

In general a P dose of 15 - 30 kg P per ha per year compensates the P offtake by the crop. The balance is then roughly zero and should be adequate for maintaining the soil P level. At higher P doses a positive balance is found. The P balance is highly correlated with P offtake. From this it is concluded that luxury consumption is less like to occur.

The fate of fertiliser P is assessed with different soil P test (AAAc, AL, Olsen and water). All extractant discriminate between different fertiliser P histories. However, only 30-40% of the residual fertiliser P is found in an increase of the soil P test of the plough layer. For some experiments critical soil P levels have been given.

These long term experiments have seldom be used for assessing the risk of P losses.

Conceptual model of the fate of P inputs (Emmanuel Frossard)

An integrated approach of the various processes which take place at the field level after P application to the soil surface has been presented. The objective was to predict the concen​tration in Pi  and Po in the soil solution at a given time, in a given horizon.

First processes on P application on soil surface, the transport from the impact point to the  root reaction with soil components, uptake by the crop and potential losses were discussed. 

The application of mineral fertiliser is homogeneous, slurries however cause heterogeneity while hot-spots are created by grazing animals.

The solubility of mineral P fertilisers causes generally no problem, however slurries and manure's differ widely in solubility of P.

The P movement in yearly ploughed soils is through physical mixing, saturated/piston flow and diffusion in meso/micropores. Preferential/macropore flow might also be important  to explain losses. In non-tilled soils or grassland P accumulates in the top layer (0-5 cm). In this situation P  is rapidly transported by convective transport in the first mm of the soil profile,  and then moves  downwards through saturated/piston flow and diffusion in meso/micro​pores, and along macro-pore through preferential flow. Biological  transport of P by earth​worms or endomycorhiza may be also significant. The different pools of P in soil were illus​tra​ted by the scheme of Stewart and McKercher, 1982). Mechanical description of processes of inorganic P (Pi) and organic P (Po) have been given. The adsorption/desorption processes of Pi are relatively well understood. However, on adsorption and more over the desorption of Po little information is available. Also information on mineralisation of organic P is limited. 

The different P pools and flows have been integrated by means of the CENTURY model (Metherell, 1993). To increase our understanding of these different P pools and flows more research is needed. Gaps is knowledge were given for the heterogeneity of P distribution in the field and the characterisation of P forms in organic fertilisers, including the colloidal forms. On transport of P effects of soil texture and structure, macropore or preferential flow, the contribution of organisms to transport and colloidal transport were seen as future topics for research. On Pi reaction with soil components gaps in knowledge were found to be the lack of a saturation degree index for calcareous and/or clayey soils, the quantification of residual value of fertilisation and the significance of redox potential on sorption and desorp​tion of P. The reaction of Po with soil components is less clear. More information is needed on sorption and desorption of Po, on mineralisation and immobilisation, on the size and turnover of microbial bound P and the relation with P losses and the significance and quantification of soil fauna for Po.

Soil-plant links (Axel Mentler)

A review was given plant soil interactions. Rhizosphere processes were given and their effects of soil P. Forms of different organic soil P compounds were given. A detailed schemes for assessing these organic soil P compounds were presented based on sequential extraction schemes according to Williams. Organic compounds were assessed by the scheme of Ivanoff (1998). A large discrepancy was found between the highly detailed fractionation schemes and the relatively simple one way soil P test for fertiliser recommendations.

Long term field experiments in Austria (Heide Spiegel)

Results of three long term field experiments in Austria were presented. These experiments started in 1956 with three different P fertilisers (mono calcium phosphate, basic slag and rock phosphate). The experimental design was changed in 1975 by splitting fertilised plots in two subplots, one still being fertilised while the other subplot received no fertiliser P. The effect of fertilisation was evaluated by means of CAL and DL.. Effects found were related to the pH of the soil.

Review of fertiliser models for P (Phillip Ehlert)

The results of the survey on fertiliser P models has been presented. The survey yielded twelve models used in Belgium, Germany, Italy, Netherlands, New Zealand, Norway, Romania and in the United Kingdom. All models assess fertiliser requirement, only three of them also the environmental impact. Most of the models are quantifying the P transfer on plot size, some models are able to quantify the P transfer on farm level. Two models are based on a mechanistical approach, all others are based on empirical relationships. The models have been regrouped. The empirical models have been presented by use of the general scheme of the VDLUFA. The mechanistical model FUSSIM-P has been presented as a simple model for deriving fertiliser recommendations. OUTLOOKTM P model, based on the CENTURY model, has been given as an example of decision support system based on the mechanistical approach.

Of each group of models an example of required data input is given. The review is a kick off for a next meeting of WG-1 where management controls to prevent P losses from agriculture will be a topic.

P balance and losses (Klaus Isermann)

An overview of the results of national and European nutrient balances was given. The balances differed in scale and method of calculation. The balances of P were presented together with those for N and C..

The European production of foods is in general not sustainable on the long term. The total environmental damages of agriculture has been estimated on more than 50% (N, P and C). From all environmental damages, the contribution of P is estimated at 5% of the total damage.

The P surplus of European agriculture has been assessed by farm balances and field balances. Since 1985 this surplus decreased due to reduced input with mineral fertilisers and imported feed in Western Europe and by an economic collapse of Eastern European systems. The P content of insufficient supplied soils is therefore decreasing more often than the P content of over supplied soils.

The actual P surplus varies from 6 kg P per ha in Austria to 27 kg per ha in the Netherlands causing about one third of the soil being oversupplied with P. Erosion and surface runoff were not reduced.

The main cause for the surplus is the too high animal stocking rate at intensive livestock farms. To control this surplus a life cycle analysis and management of nutrient of the total ecosystem is required. Recycling of P from waste is proposed.

International standards are needed to obtain a sustainable P balance. For this changes in human nutrition and a reduction of animal stocking rate is required. Additionally, an increase of P use by plants and animals is needed and measures are needed to minimise the effects of erosion, surface runoff, drainage and leaching on losses of P to the environment.

A warning has been given that the Agenda 2000 (GATT, WTO) leads to an increase of nutrient surpluses and non-sustainability of the ecosystem.

Soil sample exchange and general discussion 

A soil sample exchange has been proposed. Aims of this soil sample exchange are:

· Comparison of national methods and national fertiliser recommendation for different crops.

· Establishing the effectiveness of different methods in assessing differences in fertiliser P balances.

· Establishing a link between soil P tests for assessing fertiliser requirement and soil P tests for assessing the environmental risk of P.

To meet these aims a soil sample exchange has been proposed. The soil samples are collected from long term field experiments with an negative balance (zero treatment), a zero balance (i.e. inputs with fertiliser P equals output with crop products) and a - highly - positive P balance. A sampling of top soil layer (plough layer) and sub soil horizon was proposed. 

The COST 832 cannot finance this soil sample exchange. In the near future a survey will be conducted amongst the members of WG-1 and WG-2 who are willing to participate in a soil sample exchange.
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