A. What remains

unknown?

Future scientific advances must inte-
grate many different sciences, based on
data from a range of field sites. Priority
areas for future research are:

* The need o assess the impact of
rural roadways, farms tracks, footpaths
and bridleways as pathways for P trans-
fer.

= An assessment of the role of ‘back-
ground’ levels of seil erosion from baoth
arable and grassland landscapes.

* Further studies on the role of organic
P in soils and the role of biological pro-
cesses in release of P from soil to soil
solution, in a range of soil types,

* Development  of  modelling
approaches, but only as a means (o
interpret and complement mechanistic
studies. Modelling will help to bridge
the problems in interpolating between
different scales of P transfer.

+ Revisitation of the long list of publi-
shed information and reinterpretation
of the traditional agronomic concepls,
from a new perspective.

* Further investigations of the role of
artificial drainage in reducing P trans-
fer.
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+ Development of alternative, low P
input, concentrate diets for dairy caitle.

+ Studies on the importance and
mechanisms of leaching

B. What simple measures

can be applied now?

A theoretical illustration of what may
be perceived as “high™ and low risk
farm practices is presented in Table TV,
highlighting potential areas where pre-
ventative action might be readily
applied. Clearly mitigation strategics
are limited by the extent of current
understanding, but there are a number
of common-sense approaches which we
can already adopt:

« Fertiliser application needs to be
reviewed in terms of quantities. There
is little point in farmers continuing to
fertilise soils which are already satura-
ted with P. A consideration of the forms
of fertiliser used and precision place-
ment are o be encouraged.

* Soil testing and farm balancing is to
be encouraged and thus agronomic sys-
tems should be managed in a balanced,
sustainable manner. This should invol-
ve coordinating fertiliser P inputs with

Table iV, Theoretical examples of how form practices may affect risk of phospharus transfer

Long term fertilisation = _ :
without regard for P status —
or farm balance, timed to -

tlcle_asg_l’_ status. Readily mabile

high

coincide with

Contour tillage, no tillage

Drainage

Coordination af fertiliser
and manure inputs

concentrate P imports and subsequent
manure applications to land.

+ Soil conservation strategies, such as
contour tilling, are to be encouraged
(Morgan, 1992),

+ The use of buffer strips and riparian
zones are useful, but should not be vie-
wed as the ultimate solution,

+ Practices which increase the pool
size of PTP, for example surface sprea-
ding of fertiliser and manures, are parti-
cularly sensitive in wvulnerable areas
Farmers should be especially aware of
vulnerable times 1o apply P which are in
the Autumn and especially at any time
prior 1o heavy rainfall, with the aim of
maximising the amount of time bet-
ween surface application and potential
runoff. This should relate to:

- timing of fertilisation.

- timing of manure application.

- timing {and intensity) of grazing.

If these can be adhered to then the
potential transfer of P from soil to water
will be reduced.

C. Conclusion

Phosphorus is accumulating in the sur-
faces of agricultural soils but current
sampling and testing practices may be
seriously underestimating the degree of
enrichment in the most vulnerable
upper layers. In interpreting soil test
data and its implications for P transfer,
we need to consider carefully what we
are measuring, as there are methodolo-
gical limitations both in soil sampling
and P test methods. The use of traditio-
nal P tests, such as the Qlsen P extract,
has questionable value when applied
outside its original agronomic remil.
The issue of P transfer also suffers from
a confusion in terminology and defini-
tions, Despite these uncertainties, it is
clear that there is a surplus of phospho-
rus (P) going onto agricultural land and
somewhat contrary to the traditionally
held agronomic view, P most certainly
can be lost from soil. Agriculiure must
therefore, play a major role in eutrophi-
cation of inland waters, especially in
rural catchments where other sources
are less influential. The problem may
only get worse if rates of accumulation
in some soils continue unchecked: We
may have a “time bomb™ which s wai-
ting to explode once soils exceed their
ability to retain P,
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{see also inset panels for definitions of
forms and pathways):

Bioavailable phosphorus: That P
which can be ahsorbed by plants, usual-
Iy refers 1o the aquatic varety, but may
also be terrestrial.

Dissolved reactive phosphorus (DDEP):
Dissolved reactive P in water, readily
exchangeable, mobile and potentially
easily available 1o algae,

Export coefficient: Empirically derived
flux of P from land w0 water, often in
units of kg per hectare per year.

Eifective depth of interaction (EDI):
The surface layers of soil, where P is
most vulnerable w0 export in runoff
{Ahuja, 1986).
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