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Isotope dilution analysis is a valuable tool for studying the natural nutrient sources in soil,
which are or may be made available to the plants during their period of growth. The aim of the present
work was to evaluate phosphorus nutrient availability in a series of Swiss agricultural soils. Samples
taken from the surface horizon of 12 soils having different physico-chemical properties and
containing a priori different P forms in various amounts were labeled with carrier free 3 3PO4. L values
were measured in these soils using two model plants {Lolium perenne and Trifolium repens). The L
values measured after 4.5 months of growth in the presence of white clover tended to be higher than
those measured with ray grass. The differences between L values for both plants were correlated to
the P status and the physico-chemical properties of the studied soils.

Introduction:

The applications of phosphate (P) fertilisers in excess of crops needs during the last 40 years
resulted in many industrialised countries in the build up of large amounts of P in the upper horizon of
agricultural soils, leading in some cases to P losses to water and eutrophication. If these losses are to
be minimised, practices of excessive fertilisation have to be stopped. To reach this aim, the amount
and kinetics of soil P that can be released from the solid phase of the soil to its soil solution and which
can be taken up by a crop during a growing season has to be fully taken into account before adding
fertilisers.

Isotope dilution analysis is a valuable tool to quantify the amount of soil phosphate available
to plants. Using this approach it is possible to study the rate of isotopic exchange of P ions between
the solid phase of the soil and its solution in soil-water suspensions at a steady state for P, i.e. to
determine the so-called E(t)-value (Fardeau, 1996). Another procedure for assessing the quantity of
isotopically exchangeable soil phosphate, the L value, is based on the measurement of the isotopic
composition of plants grown on soils labeled with carrier free 3 2PO4 ions (Larsen, 1952). Both isotopic
approaches allow a precise evaluation of the fraction of soil P available to plants during plant growth
(Fardeau, 1996).

The present work was to evaluate P availability in a series of Swiss agricultural soils using
two model plants on 12 samples taken from the surface horizons of agricultural soils having different
physico-chemical properties and containing a priori different P forms in various amounts.

Materials and Methods:

The surface horizons (0-20cm) of 6 agricultural Swiss soils, fertilized continuously or not
with superphosphate since 10 years were taken from long term P fertility trials in Switzerland. The
rate of fertilization was equivalent to amount of P exported by the crop out of the field. The samples
were noted from 1 to 6 according to their origins, and the suffix OP or IP was added to the sample
number for the non fertilized and the fertilized treatments, respectively.

The studied samples presented a wide range in P availability and in chemical and physical
properties (mineralogy, specific surface area, texture, pH, organic matter, carbonates and Fe and Al
oxides content).

Two plants {Lolium perenne and Trifolium repens) were grown for 4.5 months on soil
samples labeled with carrier free 33PO4. Plant tops were harvested after 36d, 54d, 73d, 103d and 135d

*Work performed within the framework of Ph.D. on assessment of phosphorus transfer from soil solid phase to
its solution.
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of growth for ryegrass and after 68d, 93 d, 122d and 145d of growth for white clover. After each cut
the harvested dry matter was weighted, the 3 1P and 3 3P contents in tops were measured and than the L
values were deduced from these data for each plant and each soil sample.

Results:

The L values measured after 4.5 months of plant growth on soil samples which have received
fertilizer P every year (IP) were significantly higher than those measured on the samples which have
not been fertilizer with P since 10 years (OP) (fig. 1). Although the L values measured after 4.5 months
of growth in the presence of white clover tended to be higher than those measured with ray grass,
statistically different results were only observed in the samples LIP, 4.IP and 6.OP. We foresee for
the original paper to relate the L values obtained with both plants to the P status and the physico-
chemical properties of the studied soils.

Fig. 1. L values measured for Lolium perenne and Trifolium repens after 4.5 months of growth.

OP: Soils, which have not received fertilizer P since 10 years.
IP: Soils, which have received fertilizer P every year since 10 years to compensate P output by the
preceding crop.
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