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The IBF-Project ,j..;-* 7

Setting up an Information Network on Biological
Research Data gained in the Field (I-B-F)

¢

Aufbau eines Informationsnetzes fur Biologische
Forschungsdaten von der Erhebung im Feld bis
zur nachhaltigen Sicherung in einem
Primardatenrepositorium (IBF)




The IBF-Project

Establishment of the dataflow from the field to a
data repository (and back):

Project
= | database
l Eee (local)
= { optional
t T _ » Long-term data storage
' Diitale - AR » Linkage to external services
~ fatescollection. . - - Data processing via client, report

function

» User-friendly application

- Adaptable for different devices * Publication



The IBF-Project

» Start of project: February 2009
» Participating institutions:

— IT-Centre SNSB (Munchen)
— Institute of Botany (University of Regensburg)
— Applied Informatics IV (University of Bayreuth)

— DNA-Analytics and Ecoinformatics (University
of Bayreuth)




The IBF-Project

Establishment of the dataflow from the field to a data
repository (and back):

 Data gathering via mobile device

« Special user interface for data entry and for access
taxonomic names, ecological descriptors, and general
scientific term presets

« Transfer of data contents to a data repository
(here: DiversityCollection)

« Redistribution of data to end-users, data exchange
with PDAs, wrappers (ABCD schema) and external
applications for data analysis and presentation




The IBF-Project

Data gathering:

User interface:
Data transfer:

Data exchange:
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The IBF-Project w

Data collection:

User interface:
Data transfer:

Data exchange:

IBF Monitoring,
IBF Ecology
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IBF Ecology

Small-scale distribution of gall-inducing
sawflies (Hymenoptera, Tenthredinidae) on
Salix fragilis

Pontania proxima Phyllocolpa oblita Euura testceipes




IBF Ecology: scientific aims

 Differences in temporal and spatial
distribution of three gall-inducing sawfly
species on the same host plant species

* Relevance of the factors
,shoot length” and ,,shoot
growth” for oviposition
(gall induction)




IBF Ecology: technical aims

- To test and further develop the user
interface by collecting “multidimensional” data
at regular time intervals

Length
Gall 1 Gall 2 Position on leaf

/ Larval stage

Length
Leaf 1 Leaf 2 Leaf 3 Width

Position on shoot

Shoot 1 Shoot 2 Shoot 3 Length

Number of nodes

Height
Plant 1 Plant 2 Plant 3 Start of budflush

Number of shoots




IBF Ecology: approach

Long-term investigation area since 2002 (Ecological-
Botanical Garden, University of Bayreuth):

—> Host plant selectivity of gall-inducing sawflies on 240
individuals derived from 19 clones (S. alba/S. fragilis-
aggregate) 7




IBF Ecology: approach

40 plants (4 male clones)

Regular monitoring of plant growth and
phenology

Regular monitoring of selected shoots on
these plants (growth and gall presence)

Regular monitoring of gall presence and
location on the plants

Manipulation experiment (in 2010)
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Data flow: typical situation

Using Pen &
Paper
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Genotypical and phenotygacal dssncion of Saliv x nubens 175

Table 5 Krskal-Wallis ANOVA: median of phenotypical maits between the four ITS-genetypes

H 3 ITS gemuype
1 2 3 4

Leni length (mm) 6561 <00 7915 .15 T8 s790¢
Leaf widkls (man) w20 <001 1590 st 1200 11000
Lenf lenghfwilia 022 <0l 495t 568 arr 544
Pedale length (mm) 15 <001 a0 77" 7.5 aar
Pubeacence upper keaf sudace 167.18 <01 a0t 274 266" 1508
Pubescence kowes leafl sidace a0 <0l a1z 295 e 2304
Iy weight of leaf (g) 1710 <001 et 0.z [ 0y
Lenf water coment (g) By <001 ns7 na1™ &’ 04T
Specific leaf weight (mgfan’} 63 <00 489" 5.4 649" 4187
Height growiafa (cm) 5.4 <6001 3233° %57 % 4133
Diiametes growiva (mm) 1751 <001 a6 L s are
Growdh form (oo heighty 2147 <0001 ase 196% Lz Losa®
Folation phenclogy 2003 (deys akes Agml lat) 10190 <00 18 2 ity 2r
Foliation phenclogy 204 (days akies Agmil Isi) 1n9.m <001 18 a Ed 28
Foliation ghenclgy 205 (days akes Agmil Isi) 139 <001 " & E 16

H tes amtimics, P agadicance level. Highest value pes varisble are i bald, diffexnt laters indicate signficant. differences

D ata ' + the clones with reliable determined herbarium
oe| material and literature descriptions lad to the affiliation to

. ® ok, thiee txa: 5 alba L. (including danes 6, 9, 10, 17, I8,

oo a o o - f. S fragilis 1. (including clones 1,2, 3,4, 7, 8, 11, 13, 15,

D I Ital I Za.tl O n o g 16), and their hybrid, Salix x rubens Schrank {including

5 ' clonis (5, 12, 14, 19). Boh last mentioned taxa are used in

§ i “'3:":&‘. REeE R the sense of Christensen and Jonsell (2005). The fact, that

5 ® i e : the TTS-sequences of ITS-genotype | and 4 were com-

s % pleely conform with the abeady published sequences

28 of 8 fragitis and 8§ alba from the work of Leskinen

asf, = v and Alstrom-Rapaport (1999), and . that e

- ol AERRERE . ITS-genotypes 2 and 3 revealod additivities on vasiable
Postprocessing of E posiioas b 5. faglo &2d 5 alba, Which woppors

the hybrid origin of these four clones, validated this
affiliation.
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Further Analysis
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Data flow: aspired situation

Field Data

-
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* Mobile
Application

* Temporary
Data Storage

* Local
Windows CE
Database
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Specific Data Sets

K Desktop Applicatioh

* Enables
Communication
between the Central
and Mobile Database

» Stores Metafiles in

Synchronisation
Database

Selection of

Data Repository:
Diversity
Collection DB

Persistent Data

* Multi-User Database
Management System

» Persistent Data
Storage

» Defines ER-Database
Schema

* Provides Client

Permanent Storage of
Field Data



Data flow: aspired situation

-

\_

» Mobile

Application

- Temporary
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Previously recorded data
accessible in the field

Access to external data
sources (e. g. standard list of
taxon names)

Use of GPS functionality

Collection of multimedia data
(images, video, sound)

All entered data will be
transferred to the data
repository (usually via local
project database)



Data flow: aspired situation

» Long-term data storage Data Repository:
Diversity
Collection DB

* Access to data history

Individual observations
become referable (GUIDs)

Publication of (selected) data Mult-User Database
(9 WWW) * Defi g ER-D tyb
Selective data export Schema
(formated by report function) to | |- Provides ciient

the project-sided computer for
statistical processing

 Traditional publication of data




Conclusion:

Benefits of the aspired dataflow

Facilitation by using a mobile device for data
collection

Long-term storage of primary data
(data repository)

Data processing possible at any time:
1. via client on local project-database
2. via client on remote repository-database

Linkage to (external) web services (= completion
with standard data and improvement of data
quality)

Publication of primary data: access for others
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