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ABSTRACT

Local Resource-Management (LRM) is an innovative concept in which traditional methods
of ficld and laboratory soil science are combined with modern procedures and technigques of
geostatistics, information handling (GIS) and interpretation  together with satellite aided
positioning (GPS). This technology opens challenges for the control and  spatial
manipulation of agricultural inputs such as fertilisers and provides a major tool for a
sustainablc oilsced rape production in which the problems arising from inherent variability
ol soils may be addressed successtully.

INTRODUCTION

Onc of the biggest barricrs for an cfficient usc of  fertilisers and other inputs to soils and
crops is the spatial variability of soil parameters. Within a single ficld this can casily be higher
than the variability of the same parameter within the surrounding landscape (Schnug ct al., 1995).
This has consequences for the effectiveness of all variable inputs which are likely 1o interact with
soil parameters. This particularly concerns fertilisers but also certain chemicals for plant
protection and weed control. In broader terms once can casily argue that the efficiency ol non
chemical inputs like irrigation water or seed rates may also depend on and be influenced by (he
spatial variability of soil fcatures. In the particular casce of fertilisers, the result is the disturbing
proximity side by side of deficiency and surplus. The first with the result of not satisfying the
potential yicld and the diminished cfficiency of other inputs the sccond with strong impacts on
ceosystems and thus on the sustainability of plant production. Pollution of ground and surface
waltcr from agricultural sources, especially with nitrates, is becoming an increasing problem for
water resources (Wendland et al., 1993). - As carlier attempts 1o solve the problem failed (Anon,
1994a), farmers arc now facing increasing political driven restrictions for fertiliser use (Campbell,
1994; Tunncy, 1992). The most recent contribution towards a solution is the recommendation of
the Paris and Oslo Commission (PARCOM) to make balanced fertilisation on a ficld/farm level
operational by applying “Best Environmental Practice™ (BEP) for fertilisation in agriculture
(PARCOM, 1994). In cslablishing BEP for fertilisation it should take account of crop
requirements and sources ol nutrients and their optimal utilisation, regardless of [rom which source
they are derived. At the operational scalce it is agreed that balanced fertitisation is only achicvable
at a ficld level or fower, but the administrative level for cestablishing BEP for fertilisation in
agriculture should be the farm (PARCOM, 1994). As ficlds can be of any size, the sceret for a
suceessful implementation of balanced fertilisation is the term or lower. The maximum size for
the operational scale need to be arcas of homogenous features in terms of nutrient dynamics.
Extensive studies of soil variability reveal that the average size of these arcas  is 500-5000 m?
(Murphy ctal., 1994).

NEW TECHNICAL AIDS FOR AGRICULTURAL PRODUCTION

Knowledge about limiled fertiliser cfficicncy duc to the spatial varjability of soil fertility
parameters is probably as old as fertitisation itsclf. In the past farmers have tricd to address inputs
manually to varying soil Icatures. However, although this mects the basic idca this way has been
very limited. The challenge to deal with this problem by technical means, however, is not only
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related 1o technical solutions on the side of agricultural implements (Buschmeier, 1994), but much
more o the problem of positioning, navigation and data processing (Anon, 1994b; Schnug ct al.,
1994). The real breakthrough did come definitively at the end of the cightics with the availability
of the “Global Positioning System (GPS) to civil uscrs (Hurn, 1989) together with the very rapid
development of spced and storage capacities of personal computing  equipment.  The
GPS/computing systems employed in today's agricultural machinery mostly rely on the so called
‘Differential GPS” served by DOS processors which allow casy positioning with a positioning
accuracy between 3-5 m and storage capacitics for the data of up (o thousand hectares at a cost
level below 10.000 ECU.L

THE CONCEPT OF LOCAL RESOURCE MANAGEMENT (LRM)

Computer Aided Farming (CAF) has been the favourite term for the agricultural implementation of
this new techniques in the late cighties (Schnug, 1994). Like “precision farming™ this term focused
only on a technical aspect but did not acknowledge the idea behind it. Local Resource-
Management (LRM) is a term which is devoted to the idea of improving the cificicney of resources
by managing them locally. LRM is an innovative concept with a modular structure (Schnug ct al.,
1993) in which traditional methods of (ield and laboratory soil science are combined with modern
procedures and techniques of geostatistics, information handling (Schnug and Junge, 1994) and
interpretation (BOLIDES, Schnug ct al., 1994) together with satellite aided positioning (GPS,
Anon, 1994b). The objective of LRM is simply to increasc the cfficiency of fertiliser and other
agricultural inputs by identitying the spatial variability of soil fertility and addressing inputs
according o the spatial variability of soil propertics. An cxample for spatial variable N-
fertilisation to oilsced rape is given in figure 1: compared to common uniform application rate
(hatched box), the consideration of the spatial variability of potential yicld, organic matier and the
terrain model reduced the amount of N by 40%.

N-fertdisation (rel)

FIGURE 1. Application map for N fertilisation to an oilseed rape on a loamy moraine soil in
Northern Germany (hatched box: standard rate of 180 kg/ha N; 3D surface: N rate optimised
according to the spatial variability of potential yield, organic matler and the terrain model)

This concept opens challenges for a control and spatial manipulation of any variable input and
provides the best chance the best chance for a sustainable oilsced rape production in which the
problems arising from inherent variability of soils may be addressed successfully. Meanwhile all
tcchnical parts necessary for LRM, combine harvesters (Hancklaus ct al., 1995, Murphy ct al,,
1994), sampling systems, management software for spatial data and implements such as fertitiser
spreaders, arc commercial available and it is now possiblc to cnier a new age of agricultural land
usc (Schnug and Holst, 1994).

CHALLENGES OF LRM FOR SUSTAINABLE OILSEED RAPE PRODUCTION

LRM and its techniques are ready to be used and in the past two years it has been established on
numcrous European farms. 1t is 1o be expected that its future impact on agricultural practice will
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be as strong as the introduction of mineral fertilisers or farm mechanisation in the past. The
benefits of LRM are the identification and localisation of spatial yield limiting factors resulting in
increased fertiliser efficiency with minimised losses to the environment. Soil protection will be
improved too because information will provide a better base for reliable decision making (Lamp
and Basten, 1994). Last not least, the tools for spatial operation will also guarantee that the
complex knowledge and skills of farm management can reach soils and crops even with untrained
staff. LRM is not devoted to high tech it just uses it to improve and protect soil fertility as one of
the most important resources of man.
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