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Introduction

A plot information system, based on a relational database system, was implemented
at the Institute for Plant Production and Cultural Landscape as an Intranet
application. The input of new information and the correction of old information can
easily be done due to the modular architecture of the system. The inclusion of new
entries is easily possible due to the modular setup of the screens. The user needs no
special knowledge to use the system. Background and motivation for this system is
described in Resch & Graiss (2007).

As stated in the paper of Resch & Graiss (2007), data input works remotely over
MS Access forms and an ODBC connection (Open Database Connectivity) to the
PostgreSQL database server used and is hence implemented as a client-
server/multi-user system. With this central data repository, we have one central
source for all further use cases. A quality management takes care of the correctness
and quality of the stored data.

Description of the system, workflow
As an introduction to the system, some definitions of terms are given:

Site: Collection of several permanent fields. The Research and Education Centre
supervises several sites spread across all over Austria.

Main-field: Fixed rectangular area on a site for the implementation of specific trials.

Sub-field: A defined rectangular area of a main-field for the implementation of
exactly one trial. In the course of time, different trials are hosted on a main-field and
therefore the sub-fields are adapted accordingly to new trials.

Plot: A defined rectangular area within a sub-field. As stated above, in the course of
time, different new trials are conducted on a sub-field and therefore the plots are
adapted according to the treatments of the new trial.

Trial: Experiment to test a hypothesis under real world conditions and occupies one
sub-field

Treatment: Part of a trial to test a specific factor of a trial (different fertilisation,
seed...) and occupies a plot.

The workflow of the main use case presented in this paper provides necessary
information for the daily work in trial management via our Intranet on the basis of web
applications written in PHP (http://www.php.net). The first step is to lay out the trial
plan by entering the basic data (configuration) of the specific trial with its treatments,
including the creation of the necessary sub-field and plots (see below). This is done
via input into the MS Access forms (see Figures 1 and 2).
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Fig. 2: Input form to define the treatments (MS Access).

Location and an internal trial reference are fed into the system. In this way a clear
identification that runs through all the tables (Primary and Foreign Keys) is possible.
For greater additional clarity for the user and backwards compatibility, a textual
designation (trial code) is entered in a column as an abbreviation.
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The positions of a main-field, its sub-fields and its plots are stored in three separate
tables: One for the main-field, the second for the assigned sub-fields, and a third for
the plots, all as bounding box coordinates. Thus, the location of each trial and
treatment is determined by site, main-field, sub-field and plot. Each of these
components is the reference for the following (site references main-fields, a main-
field references its sub-fields and a sub-field references the plots).

The unit is centimetres and thus a very exact localization of every trial or even
treatment on a site is possible. The complete data of the position of the sub-fields is
kept even after the end of the trial. In this way, a history of trials set up on a specific
main-field can be generated. The extension of the main-fields is not changed, only
the sub-fields and plots are kept variable according to the need of the specific trial
and determined during this set up process.

New sites with their main-fields can be added with little effort. An additional entry of
GPS coordinates for the exact position of the respective site makes it possible to
geo-reference the main-fields in a geographical information system (GIS).

Based on the frial reference (see above), the type of trial (for example clone
maintenance, seed reproduction, or poly-cross systems), detailed specifications for
this trial of any kind are generated automatically. For example, the area of each plot,
the seed volume per plot, the number of seeded rows and the distance from the edge
of the plot to the first machine-seeded row can be retrieved. The size of the plot
varies in terms of gross area and the area fertilised or harvested. These numbers are
recorded only once for each trial. The volume of fertiliser, for example, is given in
kilograms per hectare; the specific amount of fertiliser necessary for the plot is
calculated automatically through the defined fertilised area of the respective plot.
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Fig. 3: Part of a plan of a whole site seen in the Intranet application (standard web
browser): One can clearly see different main-fields with their sub-fields — one
important use case for the data.
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The graphical presentation of a plan (either for a whole station or for a specific main-
or sub-field - see Figure 4) takes place automatically via the Intranet. This combi-
nation (data base and graphical presentation) enables flexible use. Based upon the
start and end date of a specific trial, a historical sequence of the trials can be
graphically displayed for each sub-field or whole site. The site designation is entered
in the upper left corner (see Figure 3), the trial reference is entered below (see Figure
3). The output scale can be varied via the pixel number and thus the size of the
letters. Plans are printed in PDF format (see Figure 4),
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Fig. 4: Part of a plan of a main-field seen in the Intranet application (standard web
browser): One can clearly see different sub-fields with the description of the
respective trials retrieved from the data base system — the second important use
case for the field information system.

An overview of all the trials of a specific site can be generated (see Figure 3). The
Intranet application enables access (read-only) of all interested persons to the
current and historical trials and the arrangement of all the fields at the site chosen
(see Figure 4). Current and old plans and trial descriptions can be made available for
interested visitors. With the technique used, it would even be possible to make this
data available to the open public via the World Wide Web.

The field information system is very flexible and can be used in many different ways
(for example trial management, documentation). The clear structure throughout
enables us to extend it according to our needs. All possible trial types can be entered
in this system, and recent and historical plans can also automatically reproduced at
any time, either on screen or as PDF files. Plans are underway to extend and
enhance the system, for example by better integration of different meta-data, by
boosting the usability, and by generating high resolution graphics in different formats.
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