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Introduction

Coop asageent of ntegraied fcming procsdure f aiaptd 1 the e pocific cnndlrmns
for growth and yield formation of the very crop. In addition the different measures' are
created compatil o the aher measures within the cropping system {0 sure  development
and yield that is most suitable to the expected results of the crop production. Such an
approach is rather complex already for single, uniformly cultivated field. All measures are
planned according the site conditions and linked logically to their specific impacts onto soil
and crop. Those measures that aim directly onto the soil are important additions to the crop
‘management measures, because they prepare physical conditions as important prerequisites
for the crop development and yield formation.

In precision agriculture these principles for soil and crop management are applied for smg|=
sub-units in the heterogeneous fields. According to this, each step in planning and

{he crop is rlated o the site conditons of the sub-unit, s crop management hisory and
linked with the other measures on that very sub-unit. To ensure the proper use of the site data
and deducting feasible activities for cropping measures for each sub-unit in the fields, it is
necessary to support the decision making of the farmer. The joint-rescarch project pre agro
develops such decision support tools as software modules for farmers and extension service.
These modules aggregate the appropriate existing knowledge on crop management. The
knowledge is stored in mathematical algorithms and logical rules. The algorithms and rules
are developed in a general approach and are still site specific. Thus these rules can be applied
on most locations in Germany that are suitable for precision agriculture. The modules are
programmed in standard software

Soil cultivation

A prototype of a soil cultivator was developed in pre agro that is capable of tiling the soil in
different depths. The depth of cultivation can be changed during the soil cultivation according
10 a set of rules. These rules refer to the site conditions of sub-units, especially the soil
acration due to more o less dense and compacted soil as well as water flow in the soil.
Reducing the soil tillage depth can lower the fuel consumption for the tractors up to 60%.

Sowing (module: pre agro-sow)

For sowing winter wheat differentially according the site specific conditions uf sub-units
within field, the prototype of a decision-support module was developed. It was

2 ArcView.cxiension. Sowing winier wheat diffrentially sccordin sit condiions was
done on all pre agro fields in the last three years. The planned plant densities as well as the

2 Repeint from: Wernr, e 2002): Precision Agtielue - Herstodering i lnegratve Fonchung,
KTBL -224

I lmporant cropping measures ae: mn;.um seotbed prepuion,sowing. Nmm.mmmn ), weed
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planned car densities were achieved on the fields in some cases rather well. Duc to bad
weather conditions (drought) the emergence rate was reduced and a much lower plant density
was achieved in autumn of 2000. Thus, due to favorable weather conditions later on during
the relevant growth period, almost similar yields were harvested in many sub-parts of some of
the different fields in the project. On some locations the planned car densities were far to low
compared to the counted results in the fields in the year 2001

N-fertilization (pre agro-N)

A module for N-fertilization in precision agriculture was developed that helps to make
decisions in different nitrogen fertilization strategies. The module was programmed as an
ArcView-extension. On-Line as well as Off-Line approaches (mapping approach) and
combinations (on-line with mapping overlay) were developed. Some of the algorithms were
tested with plot cxperiments as well as with on-fam experiments. The analyzed N-
fertilization strategies resulted in similar yields as the usual N-fertlization strategy of the
farmers.

P-/K-/Mg-fertilization, liming (pre agro-basic fertilization)

Algorithms for site-specific fertilization of P, K, Mg and for site specific liming were
developed. New approaches were designed to calculate the demand and to typify the proper
soil-nutrient level. The algorithms are specific for whole farms and less for single crops.
‘These rules and balancing algorithms were programmed as prototypes.

Weed control

With a prototype of an optical weed detector the local weed density in row crops can be
analyzed. According o the detected weed density the proper amount of herbicide can be
adjusted on the sprayer accordingly. With such an approach the necessary herbicide amount
could be reduced about 12,7 % in comparison to the standard application rate.

Crop protection

With the use of a mechanical biomass sensor (pendulum-meter) the leaf area of sub-units in
heterogencous crop stands can be determined. With this information the necessary amount of
fungicide spray to cover to canopy completely can be adjusted. With this approach the
amount of sprayed fungicides could be reduced about 14 % in comparison to the standard
application rate. The pendulum-approach was compared with other methods, especially those:
from non-destructive LAL well as from remote scnsis
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Figare 2. TMustration of (he integrated management of soll and crop in precision agriculture.





