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• 90 hand written fieldbooks with 8,776 pages 
scanned 2008/2009.

• digitizing herbarium sheets with type mate-
rial: 1,200 sheets digitized in 2009 (JSTOR 
/ GPI), work in progress.

• creating relational MySQL database: done 
December 2009 until June 2010.

• creating GUI: done April 2010, new version is in preparation.
• storing data to database: Chile 1984 & Madagascar 1994 completely 

stored in March 2010; Peru 1954 & 1956 stored August to December 
2010, going on until ...

• linking entries to today's taxonomy and nomenclature.
• identifying type collections.
• taking images of living plants (~1,000 images stored so far).
• etc.

scriptorium.hip.uni-heidelberg.de

URCI = «Uniform Rauh Collection Identifier»
A concept to work with Rauh’s chaotic numbering of collections

54 001 20083 06 = Rauh K 83f (Peru 1954), FDB 0A
       Tephrocactus sp.
89 820 70890 00 = Rauh 70890 (Honduras 1989), FDB 82
       Tillandsia ionantha var. ionantha
                       Collection Sub-№: a→01, b→02, XVII→17 etc.
            Collection-№; if starting with letter(s) first digit: E→1, K→2, KaI→3 etc.
     FDB-№ two digits for vol-№, one digit for letter: no letter→0, A→1, B→2, etc.
Year only last two digits of year: 1954→54, 1989→89 etc.)

The Database
• Relational Database with MySQL database server, Java GUI 
and PHP scripts for entering and managing data.

• Central tables tb_entry and tb_itinerary for collection 
data and locations from the fieldbooks (FDB).

• Tables tb_taxon and tb_synonym for a clear Taxonomy and 
Nomenclature of Rauh’s collections.

• Search by taxon, location, date and collection No.
• tb_images to connect digital images of Rauh’s plants in the 
living collection of Botanical Garden Heidelberg (and maybe 
later images of specimens of Herbarium HEID as well) to entries 
and locations.

• additional tables: tb_rauh_maps (original maps of Werner 
Rauh), tb_FDD (Werner Rauh’s original field diaries), etc.

Typical Fieldbook Entry
Rauh’s entries usually consist of at least a collection number (very hetero-
geneous) and a plant name (family, genus, for the most part a species or 
infraspecific taxon). Collection date, location, elevation, environment, 
plant society etc. are given more or less regularly. Often they have to be 
found out from the context, like Sherlock Holmes had to find out the mur-
derer...

Example Fieldbookpage HEIDRAUHFDB082_026:
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orpha >> Ceropegia razafindratsirana >> Cleistocactus tenuiserpens >> Corryocactus ayacuchoensis >> Corryocactus brevispinus >> Corryocactus puquiensis >> Cryptanthus colnagoi >> Cryptanthus leopoldo horstii >> Cylindropuntia interm

edia >> Cylindropuntia tephrocactoides >> Cynanchum
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 petignatii  >> Cynanchum
 rossii >> D
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 suzannae >> Erdisia quadrangularis >> Erdisia tenuicula >> Espostoa laticornua >> Espostoa procera >> Euphorbia alfredii >> Euphorbia am
bovom

bensis >> Euphorbia analavelonensis >> Euphorbia ankazobensis >> Euphorbia aureoviridiflora  >> Euphorbia ballyana >> Euphorbia bem
arahaensis >> Euphorbia berorohae >> Euphorbia bongolavensis >> Euphorbia bulbispina >> Euphorbia capm

anam
batoensis >> Euphorbia cap saintem

ariensis >> Euphorbia geroldii >> Euphorbia m
ahabobokensis >> Euphorbia m

angelsdorffi
i >> Euphorbia parvicyathophora >> Euphorbia tulearensis >> Euphorbia w

aringiae >> Fosterella caulescens >> Fosterella heterophylla >> G
uzm
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andreettae >> G

uzm
ania bism

arckii >> G
uzm

ania circinnata  >> G
uzm

ania recurvo bracteata  >> G
uzm

ania thyrsoidea >> G
uzm

ania undulatobracteata >> G
uzm

ania victoriae >> G
ym

nocereus am
stutziae >> H

aageocereus acanthocladus >> H
aageocereus am

biguus >> H
aageocereus crassiareolatus >> H

aageocereus ocona cam
anensis >> H

aageocereus tenuispinus >> H
aageocereus zehnderi >> H

ohenbergia leopoldo horstii >> Islaya brevicylindrica >> Islaya paucispina >> Kalanchoe dinklagei >> Kalanchoe rechingeri >> Lobivia huilcanota >> Lobivia lauram
arca >> Lom

atophyllum
 anivoranoense >> Lom

atophyllum
 propaguliferum

 >> Loxanthocereus aticensis >> Loxanthocereus granditessellatus  
>> Loxanthocereus riom

ajensis >> M
atucana breviflora >> M

atucana variabilis >> M
atucana yanganucensis >> M

elocactus am
stutziae >> M

elocactus trujillensis >> M
ezobrom

elia lym
an sm

ithii >> M
ezobrom

elia trollii >> M
ila ceroides >> M

ila sublanata >> M
onvillea jaenensis >> N

eobingham
ia m

irabilis >> N
eoraim

ondia aticensis >> N
eoregelia aculeatosepala >> N

eoregelia tarapotoensis >> O
roya laxiareolata >> O

roya subocculta >> Peperom
ia asperula >> Peperom

ia graveolens >> Pereskia antoniana >> Pfeiffera m
iyagaw

ae >> Phragm
ipedium

 pearcei >> Pilocereus tuberculosus >> Pilosocereus gironensis >> Pitcairnia villetaensis >> Pitcairnia yaupi bajaensis >> Puya angelensis >> Puya vallo 
grandensis >> Rhipsalis coralloides >> Rhipsalis saxicola >> Selaginella m

oratii >> Senecio m
euselii >> Solanopteris bism

arckii >> Solanopteris tuberosum
 >> Stylites gem

m
ifera >> Tephrocactus bicolor >> Tephrocactus yanganucensis >> Tephrocactus zehnderi >> Tillandsia alvareziae >> Tillandsia dom

ingosm
artinis >> Tillandsia lym

anii >> Tillandsia m
arnieri lapostollei >> Tillandsia pseudom

acbrideana >> Tillandsia rubroviolacea >> Tillandsia schatzlii >> Tillandsia schusteri >> Tillandsia vernardoi >> Trichocereus chalaensis >> Trichocereus tarm
aensis >> U

ncarina roeoesliana >> Vriesea albo rubrobracteata >> Vriesea panam
aensis >> Vriesea tarm

aensis >> Vriesea w
uelfinghoffi

i >> W
eberbauerocereus 

Werauhia div. sp. Opuntia rauhiiCeratostema rauhii Rauhocereus riosaniensisTillandsia rauhii Rauhiella brasiliensis Aloe rauhii Masdevallia rauhii Oeceoclades rauhii Armatocereus rauhii
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Maps indicating the provenance of collections or observations 
can be created from the database. One marker may represent 
more than one collection. Precision of coordinates (stored in 
«km») is represented by a circle. Markers are linked together with 
red lines in chronological order.

The map on the right shows «P-collections» = «plants collected 
in Peru in 1954 excluding Cactaceae». Collected Cacti were 
numbered with «K-Numbers».

P-Collections Peru 1954: «Plants excluding Cactaceae»

• studied Botany, Zoology, Che-
mistry and Geology at Leipzig, 
Innsbruck and Halle (Saale).

• 1956: associate Professor of 
Botany at Heidelberg University.

• 1960: full Professor and Direc-
tor of «Institut für systematische 
Botanik und Pflanzengeographie».

• 1982: Retirement.
• approximately 43,000 collections with 
field numbers.

• mainly Cactaceae (~1,500 accessions), 
Bromeliaceae (~7,000), Euphorbiaceae 
(~1,100), Orchidaceae (~1,600) and 
succulent plants from Madagascar 
(~1.500).

Papua New Guinea
1978
549 collections

Madagascar
1959•1960•1961•1963•1969
1987•1990•1992•1993•1994
7.262 collections

Comoros
1963•1969
166 coll.

La Réunion (FR)
1963
215 coll.

Mauritius
1963
117 coll.

Tanzania
1960
247 coll.

Yemen
1964
395 coll.

Swaziland
1963
40 coll.

South Africa
1961•1963•1979•1982
5.235 collections

Namibia
1979•1982
778 coll.

Canary Islands (ES)
1977
130 coll.

Morocco
1950?•1960•1970?
~100 collections 

France
1958•1963•1967•1980
~800 collections

Austria
1960
~150 coll.

Greece
1942•1943•1964
~500 collections

Cuba
1989
746 coll.

Dom. Republic
1982•1984
134 collections

Venezuela
1984•1988
305 coll.

Brazil
1973•1975•1981
1986•1989
1.914 collections

Argentina
1983•1986
324 coll.

Chile
1976•1984
355 coll.

Bolivia
1976
238 coll.

Peru
1954•1956•1967•1970
1971•1973•1975•1976
1980•1983•1984•1988
8.890 collections

Galapagos (EC)
1973
73 collections

Ecuador
1954•1973•1975•1980•1983
3.353 collections

USA
1971•1977
1979•1982
403 coll.Mexico

1966•1967•1970•1971•1974•1979•1980
3.081 collections

Guatemala
1975•1977•1989
511 collections

Honduras
1977•1989
320 coll.

Panama
1977•1982•1984
776 collections

Costa Rica
1977
211 coll.

Colombia
1975
514 coll.

Kenya
1960•1963•1969
1.203 collections

Croatia
1960•1963
75 coll.

Egypt
1973
56 coll.

Israel
1973
~1000 coll.

Italy
1967
~500 coll.

Slovenia
1960
316 coll.

Switzerland
1963
164 coll.

Germany
1961–1980
~100 coll.

Yugoslavia
1960•1963
~150 coll.

Norway
1962
92 coll.

Sweden
1962
~500 coll.

Luxemburg
1963
~20 coll.

¹ Coordination, database setup & data modellling: niko.schroeder@cos.uni-heidelberg.de
² Project Leader: marcus.koch@cos.uni-heidelberg.de
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INSERT INTO tb_itinerary SET location='Tegucigalpa-
Choluteca',date_y=1989,date_m=11,date_d=25,country_ISO='HN',
country='Honduras',scan1='HEIDRAUHFDB082_026';

tb_entry

Table with all entries 
from the fieldbooks 
(FDB) with collection 
number, collected 
taxon, date, environ-
ment etc.

tb_itinerary

Table with locations 
(=itinerary points), defined 
by geographical names, 
coordinates, elevation etc., 
where Rauh observed or 
collected taxa.

tb_images

Table with images of 
plants collected by 
Werner Rauh, from 
the Heidelberg Bota-
nic Garden's collec-
tion

INSERT INTO tb_entry SET legname='Rauh',legnumber='70890', 
collected_as_name='Till. ionantha/ionantha',

entry_environment='auf Crescentia {on Crescentia}', 
entry_elevation1=600,link_to_fdb='HEIDRAUHFDB082_026',
legdate_y=1989,legdate_m=11,legdate_d=25;

tb_taxon

tb_synoynm

INSERT INTO tb_images SET 
entry_sortindex=898207089000,

Rauh_Nr='70890',
Garten_Nr=104536,
depicted_part='inflorescentia';

Countries visited by 
Werner Rauh
Within the years 1938 to 1994 Rauh 
travelled widely in at least 44 coun-
tries and made more than 61 expedi-
tions, from four days (Mauritius 1963) 
over two weeks (e.g. La Réunion 
1963, Canary Islands 1977) up to five 
months (Madagascar 1959/1960) and 
eight months (Peru 1954). A number 
of countries were visited just once, 
but a lot of countries Rauh travelled 
several times.
The countries most often visited were 
Mexico (7 exp.), Madagascar (10) 
and — top of the list — Peru (12). The 
number of items collected per expedi-
tion varied widely. For example Rauh 
collected «only» 2.440 items during 
eight months in Peru 1954 
(305/month), containing at least 300 
type-collections, 1.790 items during 
five months in Madagascar 1959/60 
(358/month) but only 88 items within 
four weeks in Madagascar 1993!

Werner Rauh (1913–2000)

Project time tableHeidelberg Botanic Gardens and Herbarium (HEID)
Heidelberg Botanic Gardens build up 
living collections with more than 10,000 
taxa in the short space of time between 
Second World War and the 1990s. This is 
mostly down to the tireless efforts of pro-
fessor Dr. Werner Rauh, who was the di-
rector of the garden from 1960 to 1982. 
These living collections are focused on or-
chids and bromeliads, but also numerous 
other succulent plant species primarily 
from Africa/Madagascar and South and 
Central America are cultivated. 

Most of these plants originate from wild origin making them a 
unique resource of scientific purposes. Among them are for examp-

le several hundred species representing the original plant material 
which served as type material.
These living collections are complemented by important collections 
deposited in our herbarium (HEID). Countless vouchers correspond 
directly to material from the living collections.

Starting in 2007 with AFRICAN PLANT INITIATIVE (API) and provi-
ding digital resources for African type material, we continued to 
build up a knowledge database with cross-referenced information 
of all of our collections (type material, living collections, herbarium 
vouchers, collection data, plant images, ...). 
An important start of departure was the digital imaging of the field 
books of Werner Rauh providing endless plant collection informati-
on, environmental and historical data.
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