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\ Direct comparison

BIOLOG

Collections are the biggest
libraries of information for
iIdentification

For most taxonomic
groups the information
quality is very high
Access is slow and
local. Objects are not
replicated (except for
exsiccata)
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\ % Media comparison

BIOLOG

On paper,
CD-ROM, or
Internet

,
swmETT ™

Images are becoming increasingly available
Distribution increasingly simplified
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€ Interactive ldentification tools
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Image based keys
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\ Interactive Identification tools

BIOLOG

£ Identify: Online identification of items !EE
Characters: Categoricalinumerical characters ;| Character states of selected character: ldentification steps so far: 1
CID [Type|! [Chartiame |Best [tems [*|CS [CharStatetiame CID [Concition ¥ | Xx |

2 UM longevity of plants P 1 |linear 7 leaf blades shape: data incomplete:
3 RN mature culms maximum height: data unr i
4 UM culms wwhether woody or herbaceous
=
=

213 = linear-lanceolate OR lanceolste

ovate-lanceolate
ovate

LIk culms wwhether branched above
LIk culm nodes whether hairy or glabrous

leaf hlades shape: data incomplete

g RN leaf blades mid-width: data very incomg
9 UM leaf hlades whether pseudopetiolate
10 | Uk adaxial ligule presence

elliptic
ohovate

-l m h =

E N -
B
]
=

11 | Ok adaxial ligule form [X_] avoid seedlings

12 UM 1| plants wehether monoecious, with bisex \/ | — | Vl, | Close
13 |UM inflorezcence chasmogamous: aversll 1

14 Und inflorescence whether open or contrac Present Absent Evaluate

15 L inflorescence whether comprising & co ltems or taxa remaining: (i _|
16 | Uk zpikelet-bearing axes whether disarticy 3 | Anigopogon B Br.

17 Um zpikelet-bearing axes manner of disarti 9  Festucal.

18 UM spikelets grouping: recorded mainly in s 10 Oryzal.

19 |Um zpikelets whether secund: currently a« 12 Phragmites Adans.

20 |Um zpikelets whether in regular “long-and-: 12 | Phragmites Adans.

21U spikelets detail of “long-and-shart' comk 13 |pPoalL.

22 UM pedicels of the “pedicellate’ spikelets w
23 UM the “shorter' andropogonoid spikelets =
24 UM the “longet' andropogonoid spikelets pe
26 RN female-fertile spikelets approximate len
27 OmM female-fertile spikelets plane of compre
28 |Um female-ferile spikelets location of disar ™

] :

Retrieval moce: Analysizidata retrieseal ;l 1 | | _hl
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a Digital Taxonomy - Software - Microsoft Internet Explorer
Edit  Miew Fawvorites Tools  Help |
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L MS-\Windows software to automate the construction of dichotomous
p 8 :
#£:2) Software and Links

keys. By Jim Bayers

H MEK &
@ DELT: @ Databases @ Ecology @ Morphometrics @ paleont Multiple-Entry Key Algorithin. MS-windows interactive program to
Wi R e T iy P e AR e enable identification of biological specimens. Includes a M5-DOS based

editor (MEKAEdit) to create keys with, By Christopher Meacham
DELTA and Identification Software MONTANUS

A DELTA

DEscrintion Language for TAvononmy. The DELTA format is a

& user friendly M5-DOS clone of the DELTA INTKEY and COMNFOR all
ralled into one. Includes Turbo Pascal source code. By Jason Munn

-
/ : Mavikey
The DELTA system is an integrated set of programs based or Java applet multiple-entry identification key, and interface to viewing
descriptions and conventional taxonomic keys, conversion of DELTA files. Java source code is also available. By Michael Bartley and
identification and infarmation retrieval. By Mike Dallwitz, To Noel Cross
A DELTA-L

@;lmmya
Palmkey
& discussion forum for users of the DELTA System and relate

variety of takonomic software, Software and data that take:

& simple interactive identification key for the PalmPilot. By Cam Webb
Subscribers are often professional taxonomists and others pr

5
packages. Managed by Eric Gouda ;{Q SEMPEY
& suite of key generation and identification MS-DOS programs based on
the DELTA format. &4 demonstration version of the interactive
DELCODE
DELT A& editor for MS-Windows. Experimental version. By M

identification and information retrieval OMLIMNE program is also available.
Bv Richard Pankhurst

=I'Il
8 prokey
Bictured Interactive Computerzed biclogical KEY. An interactive multi-

entry palychotomous key for identification of organisms by intensive
use of images. By Andrei Lobanov and Mikhail Dianow
Deltasccess

DEDIT
DELT A editor for MS-DOS. By Richard Pankhurst

DELT & database engine implemented in MS-Access '05 or 'O7F

Pally's Home PollvClave

Lo ol W ol S RS (R

> p B £

Web-based multiple-entry identification key. ANSI C source code for
CEI program is also available. By Tim Dickinson and co-waorkers,
&1
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BIOLOG

mproving efficiency
Both for direct collection and media comparison
m Digital catalog of objects
® Online access to catalog
®m Online access to digitized objects (books, high resolution
images of specimen, etc.)
Interactive identification tools
m Guided keys (hyperlinked)
m Picture keys
m Multiple access interactive identification

Automatic identification
m Digital image / audio analysis
m Automated molecular analysis
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!':,/OLOG Knowledge management

Aspects: ... Biological Identification:
nformation retrieval Digital catalog & access
nformation application |dentification tools
nformation building Integrated information

system
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BIOLOG

€ Information building

Information building is the true
bottle neck, e.g. describing new
species, not retrieval & application

Improving information retrieval and
application does help in information building

However, integrated information systems can
increase the efficiency of knowledge building
far more!

— Workflow optimization:

Feder‘al Ministry of Education and Research i DLR



Recording observations

(Monograph)

(Interactive
I} identification
— package)
(analyses / (scientist with word _
synthesis) processor) (commercial

publisher)

(Internet)



Recording observations

" NA - ""\ (Monograph)
Analysis, writing & publishing g
% /

(Interactive
identification

(scientist with package)
@ DELTA database (interoperability
o standard Iike\ i
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— - (Internet)

(publishers help) (analyses)



Recording observations Analysis & publishing
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Universitat TUbingen

BIOLOG
Oomycota

Biologische
Bundesanstalt

Uredinales ¥

9
Bioinforr;ﬁtics &IT
Global Information System
for the Biodiversity

of Plant Pathogenic Fungi

- .
-

"lm.m.

Universitat Halle

Botanische

Staatssammlung
Munchen /,
l/ Erysiphales

Erysiphales
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BiologisdTe Universitat TUbingen

Bundeg. ()
= Oomycota

Bioinformatics & IT

Global Information System
for the Biodiversity

Botanische
Staatssammlugg
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€ DiversityWorkbench

BIOLOG

Diversity Identify

Commercial refe-
rence databases,
ference Manager

files, etc.

Diversity Description -
(DeltaAccess, morphology) Diversity
References

Special Indexing
(organism interactions
and geograph. area)

Major collection
nagement syste
Specify, SysTax,
mithsonian, etc.

~

Diversity
Collectio

Diversity Users
(login, permissions)

(URI‘s, Images, other
information resources)

Diversity Tesources

Diversity Taxonomy

(nomenclature, synonymy,
systematics)

»

pecies 2000, IPNI
PC, Euro+Med, et

R bmb+f

Federal Ministry of Education and Research DLR



/2] Erysiphaceae, Erysiphe betae (¥anha) Weltzien - Microsoft Internet Explorer

J File Edit Wiew Favorites Tools Help |J = - omp @ |@ @ [EJ

Erysiphe betae (Vanha) Weltzien — Input Form

Ascospores 4 LIAS

™ 1. 1-2 per ascus
W 2. c.4perascus [ 3. c.8perascus [ 4 12-16 per ascus
[T 5. 16-32 per ascus I &, more than 32 per ascus

i(Select a char. state: I "’I to add this modifier: I 3
iSelect a char. state: I 'I to add this note/comment: I i

526. Ascospores number {cateqgorical)

528. Ascospores shape [ 1. globose [ 2. subglobose

I 3. broadly ellipsoidal W 4. elipsoidal [ 5. oval

[T 6. fusiform-elangate [T 7. bifusifarm = &, filifarm

" 10, cylindrical I 11, oblong-obtuse

™ 13, discoid {in surface view)

[T 15, lenticular {in surface view)
I 17, sigmoid [T 18, renifarm

19, allantoid [~ 20, lunate [T 21, falcate W 22, ovoid

23, obovoid [ 24, pyriform [T 25, chpyriform [T 26, clavate
{Select a char, state: |22 | to add this modifier: ISHQhﬂF )

I 9. acerose
12, oblong-truncate
14. discoid {in side view)

16. lenticular {in side view)

I .

i(Select a char. state: I 'I to add this note/comment: I i

529, Ascospores length {numerical)

Min: Lower range: Mean: Upper range: Mazx: nit:
16 18 | 213 | 26 K
long
530. Ascospores width {numerical)
Min: Lower range: Mean: Upper range: Mazx: nit:
Hrt
| 11 | 137 | 16 i

Erysiphe betae (Vanha) Weltzien — Description

Data maintenance: Data compiled and standard itermn. Data
record authors: Kainz C. (01-07-20). Record not revised (01-
05-28).

Nomendclature: Taxonomic status: accepted name. Taxonomic
level: species. Basionym . Microsphaera betae Vanha. Family:
Erysiphaceas Tul, & C, Tul, Order: Erysiphales, References;
Braun L., Beih. Nova Hedwigia 89: 1-700 [217-218] (1987 ).

Geography and Ecology: Global distribution: Africa, Asia-
Temperate, Europe, Northern America, Southern America, and
Azia-Tropical. Life habit: phytopathogenic,

Ascoma morphology: Ascomata present, cleistothecioid,
gregarious or subgregarious, on thallus, orbicular, (0.0753-0.1-
0.12-(0.135) mm in diam.; external flaments present,
mycelioid, 3.5-9 um in diam., hyaline, numerous, at lower half
of ascomata, wall thin, not ramified, septate,

Aszci: Asci unitunicate, 3-8, at basis rarely not or indistinctly
stipitate, 45-75 pum long, 30-45-(50) pm wide, Ascospores:
Ascospores c. 4 per ascus, elipsoidal or slightly ovoid, (16)-18-
21.3-26 um long, 11-13.7-16 pm wide, aseptate; wall thin and
smooth, hyaline, remaining hyaline,

Conidiomata: Present, hyphomycetous, Conidiophores and
conidia: Conidiophores hyphae ramified, Hyphae foot cells 18-
35-(40) um long, 7-11 pm wide; conidia macroconidial, single,
elipscidal, cylindrical, or ovoid, 30-50 pm long, (11)-1<4-

22.5 pm wide, aseptate, not ramified; fibrosin bodys invisible,

Host taxa: Host plant / phorophyte familv(-ies):
Chenopodiaceas.
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l_ l_ |_gj My Cornpuker

| |
4




a Erysiphaceae - Erysiphe betae (¥anha) Weltzien - Microsoft Internet Explorer

J File Edit Mew Favorites Tools  Help |J dm - mp - @ |@ @ EE'] i

The Species of Erysiphaceae

An interactive key using the Delta Access Perl web interface

Characters

s gscomata presence

o ascomata developrment

s ascomata grouping

e ascomata origin

s ascomata external filaments shape

o ascomata external filaments localisation

s ascomata external filaments wall thickness

s ascomata external filaments ramifications presence
o ascomata external filarments rarmification kind

s ascomata external filaments septation presence
s ascospores humber (categorical)

s ascospores shape

s ascospores poles shape

States for character ascospores shape

globose
cylindrical
ohlong-obtuse

ohlong-truncate
discoid (in suface view)

discoid (in side view)
subglobose

ovoid

ohovoid

clavate

obclavate

broadly ellipsoidal
ellipsoidic-cylindrical

DeltaAccess

s ascospores cells size (relative) +« Ccured

o ascospores wall width, ornamentation (categaorical) e semilunate

s conidiomata presence e narrow ellipsaid

o conidiormata kind e gllipsoidal

Working Criteria List view list reset list

delete ascomata grouping @ scattered ltems

delete ascomata external filaments appearance | mycelioid (1 match)

delete ascomata external filaments localisation ; at Jower half of ascomata Erysiphe convolvili DC.

delete ascospores shape © ellipsoidal

l_l_l,gl My Computer



BIOLOG

=/ Improving efficiency

Both for direct collection and media comparison

m Digital catalog of objects

® Online access to catalog

B Online access to digitized objects (books, high resolution
images of specimen, etc.)

Interactive identification tools

B Guided keys (hyperlinked)

m Picture keys

m Multiple access interactive identification

Automatic identification
m Digital image / audio analysis
m Automated molecular analysis
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L Digital Image Analysis
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\'/ i Load image | | precomp. mode Quit |
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Digital
Image
Analysis

one | > »
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~ . Automated acoustic identification

o 100 200 300 oo o 800 700 800 4 is : i s D G [
Tirme (rma) P P . g -

o 0,005 oo 0018 o2 0025 008 W o N & T 0 0 10 110
Tima [ms] Time window
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&/ Molecular

BIOLOG

identification methods

RO O SO 1

I 5

"""" M~ | Phylogenetic inference
B

Assembly

-

Automated DNA
sequencer

Database comparison
and identification
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B Rhodocyclus (4:0)
FPropionibacter pelophilus
FPropionivibrie dicerboxylicus
Fropionivibrio imicela
Agogrcus sp. B82-3
Azogrcus sp. 603
uncultured bacterinm Sj4-52
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