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Abstract. Electronic botany (E-botany) is a new phenomenon in the history of
botany. It is a new approach, different from previous botanical information processing,
storage and transmission possibilities. E-botany has influence on data management in ta-
xonomy (nomenclature, systematics), plant genetics, phylogenetics and evolution, study
of plant biodiversity, plant genetic resources, conservation, plant physiology, palynology,
paleoclimatology global ecology, agrobotany, history of botany etc.

The paper reviews the main trends in E-botany by case studies focused on three high
ranked journals: one of general international scientific information (Secience), one of de-
aling with specific information in plant taxonomy (7Zazron) and a Hungarian botanical
periodical (Acta Botanica Hungarica), as well as presenting a case used by a graduate
student writing her essay in systematic botany on Lilium.

The journal Science reviewed regularly relevant scientific websites, but was relevant for
E-botany especially from an interdisciplinary point of view.

E-botany presented in the journal Tazon was focused on specific topics and practiced
only by a restricted groups of authors.

In Acta Botanica Hungarica the new trends were reflected by a home page presenting
the content of the journal on the Web.

The high possibilities of the E-botany was illustrated with the case of selected homepages
dealing with Lilium cytology, anatomy, taxonomy, nomenclature, systematics, genetics,

evolution and cultivation.
Introduction

Taxonomy represent the beginnings of biological informatics. But a ta-
xonomical information is not just biological, it also a “legal” one: an official
taxon name is a document of an official act ruled by international codes
of nomenclature. Taxonomic papers may loose their biological content, but
never will lose their formal, “legal” content as such documents. This is one
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of the main differences between a conventional research paper and a taxono-
mical one and the main reason to adopt electronic methods in “taxonomical
bioinformatics” (Gradstein et al. 2001, Minelli 2003, Wilson 2001).

Electronic botany (E-botany) is a new phenomenon in the history of
botany (Szabd 1990, Szabd et Biré 2000, Téthmérész 1999/2001, Townsend
2002). It is not just a new method, but it is a new approach, a new way
of thinking, which is quite different from previous information processing,
storage and transmission possibilities. Influences international research co-
operation (eg. in access to scientific literature cf. Weston 2002), in compu-
terised bryophyte collections, cf. Annon. 2003), plant molecular systema-
tics (Crafword 2000), botanical documentation e.g. the Global Taxonomy
Initiative (Creswell et Bridgwater 2000), omega taxonomy (Winsor 2000),
E-publication (Ceska 1995-, Gewin 2002, Schmid 2003) , data management
(Wolpert 2002), traditional and distance teaching and learning (Wilson et
Manhart 2001).

E-botany has influence on data management in taxonomy (nomencla-
ture, systematics), plant genetics, phylogenetics and evolution (Hey 2001),
study of plant biodiversity (Wilson 2000), plant genetic resources, conser-
vation, plant physiology, palynology

www.geo.arizona.edu/palynology,
paleoclimatology and global ecology (Adams 2001,
www.sciencemag.org/cgu/content/full/),
agrobotany (The Mansfeld Database:
http://mansfeld.ipk-gatersleben.de),
plant phenology (Fitter et Fitter 2002), history of botany (Szabé 2003a,b)
etc.,
wuw.esd.ornl.gov/projects/qen/.

The first prognoses for the advent of E-botany started around 1990, but
the preparatory phase for this developments has been initiated earlier by
starting the periodical BioTar (1988), which developed later on BioTdr El-
ectronic (BTE). E-monitoring of the Web started around 1992 with a prepa-
ratory phase in the GOPHER system. This was continued first in 1995/1996
within BTE edited in Szombathely (http://genetics.bdtf.hu), transfer-
red later to Veszprém (Szabd 1983, 1988, 1996—, 2002-).

The aim of this paper is to review the main trends in of E-botany
in plant taxonomy around the turn of millennium in a case study focused
on three high ranked journals: one of general international scientific infor-
mation, one of dealing with specific information in plant taxonomy and a
Hungarian botanical periodical of great traditions. The traditions of this
periodical is derived from a period of Hungarian science history important
even for world science (Smil 2001). From our point of view is worth to note
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now just the 100" anniversary of the birth of the founder of the modern
computer theory, that of John von Neumann (1903-19657).

Materials and methods

Materials: The following journals have been used for the case study:

1. The NetWatch series of the leading scientific journal Science publis-
hed in Washington D.C., USA by the American Association for the Advan-
cement of science Science, focused on general international scientific infor-
mation (Kaiser 1998-2001, Leslie M. 2002-)

www.sciencemag.org/cgu/content/full/

2. Tazon published in Vienna by the International Association for Plant
Taxonomy focused on to systematic and evolutionary biology with emphasis
on botany (Editor-in-Chief T.F. Stuessy, Associate editors E. Hérandl, V.
Mayer)

http://uww.botanik.univie.ac.at/iapt/taxon/index.htm

3. Acta Botanica Hungarica, a Hungarian botanical periodical of great
traditions, a leading Hungarian botanical periodical (Editor-in-chief A. Bor-
hidi, Managing Editors: L. Lokés, L. Peregovits 1999-2003)

http://www.akkrt.hu/journals/abot.

4. The methodology was that adopted earlier, completed recently du-
ring the editorial work of BioTdar Electronic. Science Net Watch was monito-
red weekly beginning with 1998, Tazon and Acta Botanica Hungarica were
monitored for E-botany quarterly beginning with 2000.

The URL addresses of botanical importance identified in peer reviewed
scientific periodicals have been included in a database, monitored periodi-
cally for accessibility (including constancy and up to date actualisation),
author and web master’s names, as well as scientific character (high science,
scientific training/teaching, popular science etc.) and content reflected by
key words. Some sites have been monitored also during graduate and postg-
raduate teaching process jointly with our students writing their essays on
plant anatomy, morphology and systematics.

Beginning with 2001 botanical E-documentation has been introduced
also for our environmental science students in Veszprém among the require-
ments in the botanical curricula. The result was a steady raise in the level
of botanical essays written by the most talented students (cf.

http://binet-biotar.vein.hu
BioTdr Electronic - BTE, Graduate Students Works, eg. Bartl 2002, Hor-
vath and Szabd 2003, see a sample page of the later reference also in Annexe
3u):
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Students were guided to the most effective Web sites using a kind of
“Internet guided tours” available at the Botanical Department of the Veszp-
rém University, as well as searching for the scientific plant names mostly on
Yahooo (Science — Biology ~— Botany — Images), or Google search
engines (Szabé and Siki 1998-, 2003, Lampinen et al. 2001).

In some cases comparative tables have been compiled from search re-
sults performed in Hungarian and different EU languages (cf. for example
Bart] 2002, in Annexe 2.).

Results

A large number of electronic references and botanical URL addresses
have been identified both in guided botanical Internet tours, as well as
in the examined items of the leading international periodicals in botany
(eg. Taxon, cf. Stuessy et al. 2000-2001), or in leading science journals (eg.
Science, cf. Kaiser 1998-2001). A leading Hungarian botanical journal (Acta
Botanica Hungarica cf. Borhidi et al. 1999-2002) has been also reviewed.

In Tazon URL references have been included mostly by North American
and by some European authors. So for example a new Euro-Mediterranean
initiative in plant systematics has been started

http://www.euromed.org.uk,
an Internet directory for botany has been compiled
http://www.botany.net/IDB
(cf. Wilson 2001), with pitfalls-specimens and databases, intellectual pro-
perty and copyright (in Digitising biological collections: The 2000 meeting
of the Taxonomic Database Working Group, Frankfurt,
http://www.tdwg.org/tdwg2000/ipr.htm,
cf. Owens et Prior 2000). E-courses were made available on the Internet by
Reveal (1996, 2001), Willson et Manhart (2001) (cf. Reveal:
http://www.inform.umd.edu/PBI0/pb450/intr. .html,
Willson et Manhart:
http://www.csdl.tamu.edu/FLORA/tfp/tfphomel .html).
American taxonomists initiated a series of floristic E-projects, eg. The
Flora of North America Association, (2001), The Flora of North America
(http://hua.huh.harvard.edu/FNA/),
Wundelrin et Hansen (2001) The “Atlas of Florida Vascular Plants”
(http://www.plantatlas.usf.edu/,
Watson et Dalwitz 2001), the Flora of Tezas, an Internet homepage with in-
formation on California, another for Florida plants (Wunderlin and Hansen
2001) for education, research and conservation is also available via Internet
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(http://www.texasflora.org, http://www.calflora.org/).
A checklist of the vascular flora of the United States, Puerto Rico, and
the Virgin Islands was published on the Net, too
(http://wuw.csdl.tamu.edu/FLORA/b98/check98.htm).
There is a trend to publish high ranking botanical illustrations on the web,
as well
http://hua.huh.harvard.edu/HuCards/.

Valuable E-monographs have been compiled regarding the families of
vascular and/or flowering plants, representing a real Flowering Plant Gate-
way (cf. eg. Carr 2003, Texas A&M Bioinformatics Working Group, 2000:

http://biodiversity.uno.edu/delta/angio/index.htm,

http://www.botany.hawaii.edu/faculty/carr/pfamilies.htm,

http://www.csdl.tamu.edu/FLORA/b98/check98 .htm,

http://www.csdl.tamu.edu/FLORA/cgi/gateway family?
fam=familyname),

Beside plant systematics (eg. Watson et Dalwitz 2001), plant ecology
and the E-presentation of North American biota is also on move

(http://www.bonap.org/).

The International Working Group on Taxonomic Databases (TDWG)
acting beside the International Union of Biological Sciences (IUBS) also
developed an international forum for biological data projects in order to
promote the use of standards and facilitate international exchange of taxo-
nomic data

(http://wuw.tdug.org,
http://wuw.bgbm.fu-berlin.de/tdwg/2000/Presentations.htm).

The botanical URL addresses and references identified in the journal
Science (Kaiser 3¢ April 1998-2001, Leslie 15 June 2001-) were included
in the Table 1. It is worth to note that the NetWatch edited by Kaiser was
much more balanced toward plant sciences and environmental sciences as
compared to the series edited by M. Leslie but both were quite irrelevant
for botanical taxonomy (Szabé et Siki 2002, 2003c, cf. Annexe 1., Table 1.)

Discussions

There are signs of E-communication penetrating in the botany, but the
degree of acceptance varies greatly in form and content among the journals
and authors examined.

Among the authors of the journal Taxon (Stuessy et al. l.c.) those exa-
mining the changes and the progress of botanical systematics around the
turn of millennium could generally not avoid completely the new pheno-
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menon of E-botany, but only Wilson (2001) focuses strongly on E-botany
(this will be discussed later). Generally E-botany is mentioned just sparsely
by different authors. Stevens (2000) talking about electronic processing of
taxonomic descriptors and about interactive keys cites the works of Dalwitz
et al. (1993—, 2000-). Mishler (2000) in his table summarising the historical
periods in biological systematics beginning with folk classifications (phase
1) up to cladistics (phase 6) considers the numerical phenetics (phase 5) and
the arrival of computers having just a week and superficial effect on plant
systematics. Even The Tree of Life (Maddison 1998—, Sogin and Patterson
1998-) is cited only in a figure, but not in references. Chase et al. (2000)
have no E-references in their paper dealing with the effect of DNA sequence
data on higher level classification of the Angiosperms.

In the first part of the “Jubilee Series” of the journal Taxon (“New
and renewed sources of comparative data from plants”, Editorial Part L
and following papers) practically no URL references are cited. Talking for
example about progress in techniques and methods (Endress et al. 2000)
— computer technique is considered just one of the many possible new
methods for cladistics (and it is not even mentioned as an important tool
for molecular systematics) with no E-references cited among the almost 500
titles referred in the paper. Similarly no E-databases on plant secondary
substances are cited by Harborne (2000) among the 50 references cited in
the subject.

Stace (2000), talking about plant chromosome counts, genome size, ch-
romosome morphology, chromosome staining characteristics, chromosome
and genome disposition in the cell, chromosome behaviour and homology
states that classical and molecular cytogenetics produced an énormous amo-
unt of data which needs to be integrated. But no E-references are cited
regarding the E-possibilities of such an integration.

Plant macromolecular systematics is traditionally focused on secon-
dary compounds (cf. Harborne 2000), more recently on proteins and quite
newly on DNA. Crawford (2000) reviewing the trends between 1950-2000
on the field stated that amino acid sequencing had little lasting impact on
taxonomy and phylogeny (Maddison 1998-, Mishler 2000). Enzyme elect-
rophoresis has been used more in microevolutionary studies with little or
no effect on taxonomy.

Analysis on DNA level affected and will further affect all levels of bo-
tany: the next five decades will witness a melding of the old and new to
continue the “unending synthesis” in plant sciences. There is a marked disc-
repancy between this statement, the E-boom of plant genomics and the
lack of this perspective in the reference lists of the most botanical papers.
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This discrepancy is explained perhaps by a traditional separation of classical
taxonomy from molecular biology. .. even on DNA level.

One of the new E-methods in the study of plant biodiversity is the
Geographic Information System (GIS), the tool used by plant biologists to
collect and process electronically spatial data in order to gain biologically
relevant information. Skov (2000) reviewed the hardware, software and other
tools, but without a reference on the possible use of GIS in a networked
botanical E-(e)nvironment.

However Hagedorn (1997-), Hagedorn and Rambold (2000) in their
account on a method on use of descriptive plant data available via Inter-
net, presented a successful synthesis of traditional (printed) and modern
E-references: in 9 references (out of 18) the URL addresses have been also
included. The following E-contacts are mentioned:

http://pnp.huh.harvard.edu
(The plant names project. Access denied on 26'" May 2003, szta), Cross
(1998, but E-reference no more accessible in 2003!), Dalwitz et Zurcher
(1995-1999), Findling (1998), Green (1997), Hagedorn (1997-2000), Hage-
dorn et Rambold (2000), Jacobs et al. (1996), using direct URL references
even in the text of the paper.

The nomenclature ipso facto is a “conservative” field of botany. Even
so McNeill (2000) in his paper dealing with the new trends in developing
a stable and efficient plant nomenclature refers frequently on E-sources, ci-
ting Benton’s work (in E-preprint ) on rank-free lists and the fate of Linnean
taxonomy, that of Cantino et de Queiroz (2000), de Queiroz (1996) on Phyl-
locode, McNeill (1996), Redhead (2000) on BioCode and/or Raveal (1996),
Greuter et al. (1993, 1998), Withgott (2000) on biological nomenclature and
the (sometimes quite aggressive) controversy regarding the “sunset of the
Linnean nomenclature”.

E-references are completely lacking from the extensive reference list
of Bachman (2001) comprising about 350 titles on “Ewvolution and genetic
analysis of populations: 1950-2000", as well as from the paper of Reiseberg
and Burke (2001) on “The biological reality of species: gene flow, selection,
and collective evolution.” (no E-sources in about 150 references!), that of
Levine (2001) dealing with the literature of the last 50 years of plant speci-
ation (more than 200 references), or from the paper of Arnold et al. (2001)
on “Natural hybridisation and fitness” (no E-titles among 52 references).

Writing about “Discovering the plant world” at the turn of century
and millennium Gh. T. Prance (2001) also avoids to cite E-references. Ho-
wever Heywood (2001) refers on electronic sources when writing about new
electronic keys used for plant identification (PANKEY —

http://www.rbge.org.uk/pankey.html.
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Note: address not found in 26'" May 2003, szta), on CD-Rom keys (CA-
BIKEY), on taxonomic databases (TDWG) and on progress in taxonomy
(Blackmore 2002), on Euro+Med Plant Base Project (cf. Carine et al. 2000),
on Flora of China (cf. Al-Shehbaz n.p., etc.), the ESFEDS database (Hey-
wood et al. 1984, cf. Idem 1998, 2001 ), on Flora of North America (l.c.),
ILDIS (Bisby 1994), Species 2000 (cf. Bisby 2000, 2002), the ALL Species
Project (Smith 2003), the Index of the world herbaria (Holmgren et Holmg-
ren 2001), the use of herbaria (Metsger 1999, Miller 1999), The Virtual
Australian Herbarium (Barker 1998), but the URL addresses of the Phyl-
loCode are referred only through Cantinbo et al. (2000) and others, with a
comment that this Code “[...] would drastically affect the accessibility of
the units of taxonomy to a large number of non-specialist users”.

Among the authors of the “Jubilee Review Series” of the journal Ta-
xon Wilson (2001) received the task to review the role of informatics in the
systematics of the 21°* century. His main statements may be summarised
by the following quotation: “The international community of systematic bo-
tany is in the process of entering a networked, digital environment that, after
initial development [...] will dominate [...] scientific activity in the future.
[-..] The products of systematic botany, previously generated locally as sta-
tic, hardcopy documents, can now be presented as collaborative enterprises
[..] as [...] dynamic data resources [...] made available to a global user
community [...] The emerging Internet standard of “usage equals value”
could place the products of systematic botany in a position to draw public
interest and [...] support. However [...] the digital transition” will be not
realised, if [..] traditional publication and “ownership” are retained /but/
[-..] via interaction and content review by professionals, that information
available to the public is of the highest scientific quality.” It is worth to note
that the “reference list” of this paper cites only URL addresses (websites).

The optimism of Wilson is not really supported by our analysis. It is
true that plant germplasm science is heavily represented on the web, but
genetic resource items are not treated in this paper. Websites in botany are
well represented on the Internet, with many URL address’s with images (eg.

http://www.csdl.tamu.edu/FLORA/,

http://www.helsinki.fi/kmus/botpics.html.

Note: a search on for this site in 26'" May 2003 gave the following
result: The Internet Directory for Botany - Subject Category List and the
Helsinki mirror site of the Internet Directory for Botany — Alphabetical List
have been closed. The main page of the Internet Directory for Botany in
Canada is still accessible), with images on persons, with herbals and herbal
remedies (eg.

http://www.amfoundation.org/herbmed.htm),
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practical conservation and natural heritage (eg.
http://splash.metroke.gov/ulr/pi/salvage.htm.
Note: access denied on 26" May 2003,
http://infoweb.magi.com/&haber/main.html),
dendrology and tree ring studies (eg.
http://www.valdosta.edu/grissino).

Conclusions

1. Our case study demonstrates that scientific botany still avoids E-
publication and E-citation both on truly international and on national/re-
gional level (Stuessey et al. 2001-2001, Borhidi et al. 1999-2000).

2. There is an renewing trend of “new-", “bio-", “phylo-” systematics
trying to shake and weaken the positions of the traditional, Linnean taxo-
nomy, making use of (mostly uncontrolled) E-communication.

3. “Enthusiast” and visionary botanists promote E-communication in
botany, but the main problem in taxonomy is the lack of constancy in E-
publication vs. traditional printed publication.

4. Even so, the global accessibility of E-botany, especially E-images,
E-teaching, new phylogenetic systems and taxon lists find their way toward
students, teachers and research scientists.

5. Popular science, and university seminars are well supported by Eng-
lish E-botany at the turn of millennia. This is not the case with smaller
national languages.

6. Conservative attitude (among professionals) and language barriers
(among non-English students) still represent a narrow gate in E-communi-
cation among botanists.

7. There are promising signs, that botanical knowledge is growing also
by translations, by passing the language barriers in E-botany (Crystal 2001,
Montgomery 2001).

8. The journal Science reviewed regularly relevant scientific websites,
but was relevant for E-botany especially from an interdisciplinary point of
view.

9. E-botany presented in the journal Taxon was focused on specific
topics and practiced only by a restricted groups of authors.

10. In Acta Botanica Hungarica the new trends were reflected by a
home page presenting the content of the journal beginning with 2000.

11. The high possibilities of the E-botany was illustrated with the case
of selected homepages dealing with Lilium cytology, anatomy, taxonomy,
nomenclature, systematics, genetics, evolution and cultivation
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Annexe 1.

Table 1.

Guided Internet Tours in Plant Sciences (1)
using

Science Watching the Net
Scientific Websites presented by NetWatch (Science, Washington DC.)
Recommended for Hungarian students of environmental biology
Vol. I.: 1998-2002, Vol. II: 2002-

Compiled by:
A.T. Szabé (reviewer)
A. Siki (techical assistant)

BioT4ar Electronic
Neumannia
BTN: 1015/2003

URL addresses of botanical relevance reviewed in Science
(Kaiser & April 1998-2001, Leslie 15 June 2001-,
excerpts from Szabd and Siki 2002, 2003c)
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Table 1b:
Excerpts from a Keyword Search Key words used in searching:
titles in bold lines
Botany:
B Gavden of Links: Links 01 03 172 | www.oyedulesshiotany- microdiot- Dr. Jcolt Hlotes
linx Ruggel
Wittanom of The Momnth 2l | 99 (730 M SC o 5 ) TTo access
D305264szts
Plants of Paradise: Resources 13 GT | 3051 huts otenyhacilicis] Bccessisla:
anvinodrreizitebaeamnflomfuvlex h U303NSszta
tra
- ! 8 T =
andbiedrverstvhaawsng (i index
At i
Plant:
Gettmg Hip to Flant 0 05 [ 16, T wenvninl-lsmmones bosreac.uk e | Motes
Hormones ) Bty
| The Sewncs of Sick Flands G208 [1¥ | umaxafzaam. BKeresslole:
hann il ihpp] 0305iezta
Garden of Vanishang Plants: ) 02 | 11 [ 01 | httpo/plants ued ) I3 0] Accossile:
Datebasa 3 m?earb=thyeat himl 6 0305C6szta
Veszélynztetent novény fajok, 03010
USA. termeszetwidelarn Mszta
Diveecting the Call's Power | 02 | 09 | 13, [ bilplbupe.gsl ceproymadesnimiion [ U5010 Aovessinle:
Plant: Databiase 2 heztal D305CHszts
Miohomdnaum, enorga, gén,
tietopsdg, ogér, dlusztd,
urashica, sejt
Gatewuys 1athe Flont Cell: 02 |06 | 14 | hMipdplhnstsdec cdy Bevessile:
Datshase 4 030506szts
Plant Versus Flani: escnrees | 02 | 05 | & | ynaew scwnen aiedupansitie-plants | 02020 | Dan Shawe
4 3 Nickr | U30529szta
#nt
Plamt’s fatnily Tree: 02 |03 (037 | wenwuobot oigMOROT Mesearchid | 02050 Aieasidle:
Pegaurces 1 nﬂwiﬁgm.hgr_rg 2neml 1305055zt
Stressed-Uut Flants: 01 |09 |21 wunw rlamstregs cop Acchssiie:
Rpsources 3 0305D6sa2a
Fesziltedglovezetd nivények:
Fomisok
fesziiltody, terméseldidllitds,
nivény et
Feek-a-Boo Lewves: Traages 03 [0 |14 | warwuonpberkely educalleationaln Fcosssiale:
Clrared leaves, Paleabotany, 5 Iantsiclearediia af him] 030506s2ta
Les€lozerhazat
Plants of Paradise: Resources | 03 | 01 | 31. | hijp.fathbun oz edudotanyhacilicwla Repsated T
5| ndulodiversilyfwsinnflorafindex bl Acgessiol:
m 30 Sx5erta
tn:# aje 21 s ]?
31
Flower:
Watch ihe Grass Grow: Immages | 02 U1 121 | tte Hsunflower bic mdsann edn'-rhangart Accessible:
Flants In motien, ndvényi 030506szta
muzgdsok unww plantsei cara ar vlefTazelo MO VIES B: not found
Zﬁé&é\li himi 020526szta
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Pollen:—
Anglosperm: —
Gymnosperm: -

Biodiversity
Tour the Strenghiolds nf 02 [ 10 |11 | wwwbiodwarsitvhotspets orefniHo | U30108 Accessible:
Bindiveraity: Resources 4 pots zb4 030508szta
Taodiveratds, foné pontok,
természetvédelen,
endemizmuscy,

The Business of Conservation: | 02 | 03 | 15,
Recources 2
Plants of Paradise: Resources [i 01 | 31

Qz0425 Acegesible
03050622ta
Eepeatad |

byl

1i
et feathbun si edwbotnayipacificist
andbiodiver sitvimaravesasfioraiinde

ki,

Chorology: —
Floristics: -

Forest: -
Phylogeny Farcesi: Resourees 02 03 [ 011 | www.trechase.on gtiechasc Accessible:

Fvolution, evoliicis, 03050657ta
torzsteilsdés
Forest Gallery: Tmages 01 09 [ 073
Es8erdd Léptar. Képek

astrom alatt, diigvész, fertSzds,
edzés

invaziv fajok. gyemok sth.
Network {0 Log World Forest | 00 03 {10 www, globulforestwytch, ora Accessible:
T.oss 030506s7tn
Renewnble resources,
termudszall erdlomdsok, erdik,

Iy images.org 2001.06.26 Accessible:
gwaad ore 2001.05.28 030506szta

Dendrolagy: -
Cultivared plants: -
Horticulture: -
Botanical Hlustration: —

Tavonomy

Taxonomists af Play: Fun 03 101 |31 | htig:“Neniec.cunlilink neti-inisn | 030310 | Murk Ismk | Accessible:
Taxonamiai, nevezéktani 1| al nl i 030506azta |
furesagiipok | i
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Lychens: —
Mosses: -
Fungi:
| Mushroom of The Month Club R IR [uww.wise.edu'holmv!@ﬂ volkmye l l_‘No access
- P L[ ot (3052637t
Bacteria: -
Nitrogen fixation: —
Soil: -
Invasion: -
Alga:
Ouil he Trail vl Rogue Algae: | 02 10 030 [ Dr. Accessible:
Edueation 108 | Mauree | 030%06sxta
Toxinok, vdrdsmoszat, alga, szta | n Keller
vizvirhgzis
Alygal Bloom: Resources 02 as | 172 020 | Michael | No access
704 | D. 030526570
Ghiry
Agal Blowm: 0z 5 ] 17.2 | hiiy Mscaweed vey i T aET0s | Michael D. Hia access
Resourses Cuiry 305262t
Plants 1n Glags ilouses | 99 05 | 07 | www PGSU.edufdepanimente! | Repeste Accessible:
bivlowvidgachnday ml d (30506s21a
a8
Garden:
Garden of Vanishing [} 31} 01 3 ( hutp#plants usds povicer birw | 021106 Repeated |
Plants; Databiase topcs. pilenzl=therat hisal (361074
Veszélyestateti navény A
fajok, USA,
lerméssetvédeiem
A Garden of Links: 01 08 | 17.2 { www ou edujcasihotany- Dr. Scott Repeated |
Lanks migiafbet-ling Russe!
Botanical Garden: [i]] 02 | 024 | www.rzun- 010322 Mo access
Resources hamburg defbioloeie/b online | nem! Batalizps26
Botanikuskertsk: leUG/contens him
Adatfrris
Chziine botambka, Pv.
zenghus evolicid,
botanikaleckék S
Bioinformatics:
Prombarrnatic: 91 09 | 204 [ wuew tiontorsaatics ot Accesst Low hotanisal
Woarkshap: Toals ble: relevance
Picinforniaciss 03¢306
muliely: Eczktzsk szt
szabad eszkazik,
viszzaziatolds
Broinformatics [ g |11 htto #genome comeil edwinde Deconmsssioned
cormvcapia on 13 &pril
2902 11
MEDLINE rabot 99 02 | 77 | www.tnoitormalics wermun Access dened
n ac il/ems
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Annexe 2.
Lilfunn on the Internet
according to search results of Bartl (graduate student) and Szahé (tutor)
2002

Tatal number of hits: $9900

Evaluated web sites: first 40 (Note: s0me taxa were searched also separately)

1. Search results for LiZium (Yahoo, Sclence, Botany)

Keywond 1. ol Tis Keyword N1 oflas | Key word Rr. ol Hits
| T marlaZon EAYid L pharum K L yhodapaeitn 78
[ Tongulomim AT L pirralom T L heraachd i
[T elegans | 2260 L Broverdt a3 T Keseehmrganam T7
[T doadi Jer i} L. pudehnum Ga T Eichini 24
T tigrnm 2230 L dsinhom a3 L Tigndun 3
'L canadense 17 T peanyi 33 T YRUEGpTacn b3
| L supeibuia 720 [ panimn 773 T geotgicun 3
T spaciosun 630} L amehil Y L chakedanxcwa | 2
L bulbifcrum | 1320 T daticura 205 L ym 7
L japonicum 310 L hurboldTn 12% L ihunbergyaoma | 1
T el =00 L polyphgihunt TS T Bolandeny [1}
[Teontolox | 1190 T Parcorsi T76 T ~olhven [
[T BrcHolian 120 T tepahss Ted T Tiagesnt u
[ Solumbranum o T oallosum 137 T TeRerenurm [
L. cemuum 959 L. porponium 128 L. heldreickal 0
L suratam 372 L. alevatcdrae 110 L. fomasamita 0
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2. Yahoo results for Lilium (excerpts from the URL addresses of the first 32
hits)

(Bartl and Szabé 2002)

URL address Notes

Gardening association

Pactwes and short descniptinns

13k, aholanizal gatewsy

Te10s1s i the Liburn raicrospare

Cataloge of & garden

rlants-magarine

Detaiad descniphons

Swedish, pudening

A Targe datshase on culinaled Liiun

Virus infsclions i Tulipa and Libum

Detaile] dascriglion of {ive Libin taze.

Good botarical Lrke (Plante [atebuse, Plants

Y o
= : = For & Fubire, Flants Viruses Onling st )
25, | hito fhwwny infosgro copnforesifloreslilium e f;{::fu Frv il By R  epk
%. Shooli - 1301 = LI!IL\m wacto- awd Micmmephology, aalomy
Ditp:fAotit betan. wise edulimagea/| 30iAne wsperm/Liliym/ {pichares)
31 hitp feorw narze orgheesd X pageg 3 tml Pactures of yaarye Lale 1922

Beast sites for Lillinm

. Dttt ges pepir o bivipale il
i 5 o s

" e a e

hitpAfwww bulb combswmsos rewids 98 Ailiumfndes ssv
Wiy s ungarden coinf gospaninkl ivninde 2 himi
hup e prideon.com
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Annexn 2,

A sample page from the essay of E. Horvath (2003) on E-leamning i systematic botany
using the standard Hungarian botarnical texthook edited by G. Turcsanyi (2001)

I1L. PH.: Angiosparmatophyta — Zarvatermik 260
CL.: Dicotyledonopsida - Kéiszikidek 261
SUBCL.: Magnoliidae - Liliomfa-dikatiia 263
ORD.: Magnoliales - Liliomfa-viraguak 263
Fam.: Magnoliaceae — Liliomfafélék 263
Liriodendron tulipifera - amenka lulipsnfa
Cr G.D., 2003, Vasedar Pt Family fccess Puge. LMveesityof Hawai,
hmﬂwwwbo(nymwl Qﬂaggl!»:ﬂhgr_d!h
Fam.; Annonanceae - Annonafélék 263
Annona

mricata - tuskés anndna
Antiona cherimola

Xylopia fajok
A S bovonviauitl e focebvicarriguw Jow (Carr G, 0, 2003)
Fam.: Mynisticaceae - Muskatdié fétélc 263
Mynstica fragans ~ waldth rouslatdis
(Camr G. D, 2003)
ORD.: Aristolochiales — Farkasalma wiragiak 263
Fam.: Anstolochiaceae - Farkasalmafélék 263

Aristolochia clematitis - kozonséges farkasalma
Tovdbbdi fariasalma jajok: A gdleatq A. bracteata,

W, (Garr G. 0., 2003
ORD.: Laurales ~ Babérvirdgiak 254
Fam.: Lauraceae — Babérfélék 264
Laurus nobilis - habé

Cinhamonium aromaticurn — kinai fahéjfa
Cmmmommn canphom ~ kamforfa

Persea ameri - avokada
M&LM_&!(G#G 0, 2003)
ORD.: Piperales — Borsviragiak 264
Fam.: Piperaceae — Borsfélék 254
Piper ot - fekete bors
ammmmaaﬁmm Car G. D, 2000)
ORD.: Nymphaeales - Tundérézsa-nrighak 264
Fam.: Nwnphaeaceae - Tondérizsafélék 2064
Nymphae alba ~ fehér tindéredzsa
Nyraphaea lotug - hévizi tindérdzsa
var. themalis
Victoria amazonica - amazoni tindérdzsa

whos lom {Carr 3. O, 2003)



