>> Justicia rauhii >> Lantana rauhii >> Lepanthes rauhii
riosaniensis var. riosaniensis >> Rhipsalis rauhiorum >>

>> Werauhia breedloveana >> Werauhia broadwayi >>
jenii >> Werauhia kathyae >> Werauhia kupperiana >>

—_ Y m©

—=

var. rauhiana >> Eulophidium rauhii >> Euphorbia rauhii >> Guillauminia rauhii >> Guzmania rauhiana >> Haageocereus
s >> Rauhiella ornata >> Rauhiella seehaweri >> Rauhiella silvana >> Rauhocereus >> Rauhocereus riosaniensis >> Rauho

(7]

osioide

hia peruviana >> Rauhia sagasteguiana >> Rauhia staminosa >> Rauhiella >> Rauhiella brasiliens

=

i >> Epidendrum rauhii >> Eryngium rauhianum >> Eucrosia euc

auhii >> Encalypta rauh

=

i >> Conophytum rauhii >> Crassula rauhii >> Crenulluma rauhii >> Cynanchum rauhianum >> Dicliptera rauhii >> Dissanthelium

uhii >> Comparettia rauh

©

rauhii >> Aloe rauhii >> Armatocereus rauhii >> Austrocylindropuntia lagopus f. rauhii >> Bulbophyllum rauhii >> Bulbophyllum rauhii var. rauhii >> Calamagrostis rauhii >> Callipsyche eucrosioides var. rauhiana >> Caralluma rauhii >> Ceratostema r

©

Iv
st

u

©

Acaulim

[

=

>

uhia multiflora >> Rauhia occidentalis >> Ra

©

rgasii var. rauhii >> Platystele rauhii >> Puya rauhii >> Rauhia >> Rauhia decora >> Rauhia megistophylla >> R

©

um X rauhii >> Pereskia horrida subsp. rauhii >> Pereskia v
auhii var. rauhii >> Vriesea rauhii >> Weberbauerocereus r

na >> Werauhia cornus-cervi >> Werauhia cowellii >> Werauhia dalstroemii >> We

a >> Werauhia macran

um rauhii >> Pachypod

>> Opuntia rauhii >> Ornithid

ia rauhii >> Nototriche rauhii >> Oeceoclades rauhi

=

um rauhii >> Masdevallia rauhii >> Maxillaria rauhii >> Mutisia rauhii >> Neokoehle

=

©

>> Malv,
Ruellia r

9]

ta >> Werauhia balanophora >> Weraubhia barii >> Werauhia bicolor >> Werauhia boliviana >> Werauhia bra

©

>> Werauhia attenu

©

>> Werauhia ampla >> Werauhia anitana >> Werauhia apiculat

©

ia >> Werauhia acuminat

©

uhia sect. Jutleya >> Werauhia sect. Werauh

©

s rauhii var. laticornua >> Weberbauerocereus rauhii var. rauhii >> Werauhia >> Wer

>

uhii >> Weberbauerocere
auhia diantha >> Werauhi

©

=

ongispica >> Tillandsia

>> Tillandsia heteromorpha var. rauhii >> Tillandsia rauhii >> Tillandsia rauhii var.

ii >> Scelochilus rauhii >> Senecio rauhii >> Tephrocactus rauhii >> Thibaudia rauhii
unei >> Werauhia burgeri >> Werauhia camptoclada >> Werauhia capitata >> Wera

=
©

The Werner Rauh Heritage

Project

43.000 collections — documentation not revealed ... until now

Christof Nikolaus Schroder®; Peter Sack & Marcus A. Koch?

' Coordination, database setup & data modellling: niko.schroeder@cos.uni-heidelberg.de
2 Project Leader: marcus.koch@cos.uni-heidelberg.de

scriptorium.hip.uni-heidelberg.de

Heidelberg

.

RPN ; \ \_‘. — !{:.. g
B

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-

-

amaensis >> Werauhia paupera >> Werauhia pectinata

o S

p.pa

)

Werner Rauh (1913-2000)

auhia vietoris >> Werauhia viridiflora >> Werauhia viridis >> Werauhia vittata >> Werauhia vulcanicola >> Werauhia werckleana >> Werauhia williamsii >> Werauhia woodso-

orum >> Werauhia haltonii >> Werauhia haplostachya >> Werauhia hygrometrica >> Werauhia insignis >> Werauhi
ia ovandensis >> Werauhia panamensis >> Werauhia paniculata >> Werauhia patzeltii >> Werauhia patzeltii sub

Botanic Gardens and Herbarium (HEID)

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.

 etc.

Austria

1960 Norway Sweden
~150 coll. 1962 1962
Germany 92 coll. ~500 coll.

1961-1980 Yugoslavia

Luxemburg ~100 coll. ST 1960+1963

1963 - Slovenia . ... ~150 coll.

~20 coll. 1960 19601963

France "3 73 A 316 coll_ 75 col.
USA™ 1958+1963+1967+1980 f) -*\ %

5§53 197141977 ~800 collections AN
v <€ é’ A “‘/ l’
£33 1979+1982 Switzerland T
2= 3 Mexico 403 caoll. 1963 Italy | A *'ih
359 1966+1967+1970+1971+1974+1979:1980 164 coll. 1967 AN 1&? Greece
= § = : 3.081 collections M " ~500 coll. ’ 3 SR 1942-1943-1964
28 - Guatemala 1905"(?;‘;;60.1970? ‘ - ~500 collections
£58 197519771989 ' o
s 57 511 collections ~100 collections :
E ? z _ ) Canary Islands (ES)”,
22t *studied Botany, Zoology, Che-  Fonduras ,s%{ o f , )
n2e . . . ‘ coll. :
£23 mistry and Geology at Leipzig,  320coll. C\ 37 <P~ Dom. Republic 2y J A f \
25 osta Rica - 1198241984 N \ 395 coll.
i5: Innsbruck and Halle (Saale). 1977 P\ ! - 134 collections = ‘f” : Kenyaco \¢
3 _ . 211 coll. anama - : ) k\
she «1956: associate Professor of 1977+1982+1984 = Venezuela ’g.atf 'ﬁ‘k , 1960-1963-1965
55 5 : : : Colombia 776 collecti 1984+1988 = 203 collections
222 Botany at Heidelberg University. o5 TR — Israel - 4
Nz 3 . 514 coll ’ 305 coll. 1973 o / Tanzania
535 *1960: full Professor and Direc- con / ~1000 coll. , Y 1960
227 . - . Galapagos (EC) _ Egypt 247 coll.
ErE tor of «Institut fur systematische 1973 Ecuador Bragi 1973 Comoros
=85 . . 73 collections 1954+1973+1975+1980+1983 . . 56 coll. ‘ 4 .
5 Botanik und Pflanzengeographie». 3.353 colloctions 1975901981 19631969
E 'rcrg . . . '
é § % o1 982 Re“rement_ | | Poru 1.914 collections . - \Mauritius
£33 «approximately 43,000 collections with 1954:1956+1967+1970 Namibia ) 1963
Eng . 1971+1973+1975-1976 19791982 ' 117 coll.
o5t field numbers. 1980-1983-1984-1988 » 778 coll, .
Ss8 . : 8.890 collections Bolivia ' & wazi La Reunion (FR)
£53 *mainly Cactaceae (~1,500 accessions), . waziland 1963
= g g ] ) 1976 Argentina 1963 215 coll.
° 7 A Bromeliaceae (~7,000), Euphorbiaceae 238 coll. 19831986 40 coll Madagascar
SEs : 524 coll. 1959+1960+1961+1963+1969
S%s _ _ . [ atri +1960+1961+1963+
5% (~1,100), Orchidaceae (~1,600) ana $9h7"6e-1984 ?35;4962?:979-1982 1987-1990+19921993-1994
235 succulent plants from Madagascar 355 coll. . . 5.235 collections 7.262 collections
=3
27 (~1.500).

rU:‘_,

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-Ne: a—01, b—02, XVII—-17 etc.
| Collection-Ne; if starting with letter(s) first digit: E—1, K—2, Kal—3 etc.
FDB-Ne two digits for vol-Ne, one digit for letter: no letter—0, A—1, B—2, etc.
Year only last two digits of year: 1954—54, 1989—89 etc.)

diffusa >> Werauhia dodsonii >> Werauhia dressleri >> Werauhia gibba >> Werauhi

ollei >> Werauhia millennia >> Werauhia moralesii >> Werauhia nephrolepis >> Werauhia noctiflorens >> Wera

gosa >> Werauhia sanguinolenta >> Werauhia singuliflora >> Werauhia sintenisii >> Werauhia stenophylla >>Werauhia subsecunda >> Werauhia tarmaensis >> Werauhia

© (O

o}

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...

ha >> Werauhia macrochlamys >> Werauhia marnier-lapos

PR ]

iarubra >> Werauhiar

Example Fieldbookpage HE IDRAUHFDB0O82 026:

c < <

ia comata >> Werauhia cooperi

| : g | country="Honduras" ,scanl="HEIDRAUHFDB082_026";
Ji ‘:f%'cti?##»"mw /WL& I\

I |

Pl T farciadste  fenit | (oo,

hia chiapensis >> Werauhia clandestina >> Werauh

>

: < é
Oecedzt exz;;taﬁé. , o0~

%Pfi& /'_?'// /’°kﬂ0/£f/f'd Lau.c/fa collected_as_name="Till.
WM CA% &44&45

gﬂé gc[:'d ‘LMW/“"’

¥«

legdate y=1989, legdate m=11, legdate_d=25;

T + @©

o <
oo 3
£55
£52

A
== A

Ceratostema rauhii

INSERT INTO tb_entry SET legname="Rauh®,legnumber="70890",
ionantha/ionantha”,

entry_environment="auf Crescentia {on Crescentia}",
entry_elevationl1=600, link_to fdb="HEIDRAUHFDB082 026",

Papua New Guinea

RUPRECHT-KARLS-

UNIVERSITAT

HEIDELBERG

1978

549 collections

Project time table

* 90 hand written fieldbooks with 8,776 pages

scanned 2008/2009.

ria

» digitizing herbarium sheets with type mate-

I 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).

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 Reéunion
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
-1 several times.
The countries most often visited were
Mexico (7 exp.), Madagascar (10)
and — top of the list — Peru (12). The
v humber 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!

P-Collections Peru 1954: «Plants excluding Cactaceae»

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
«kmy) 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».

The Database

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

*Central tables tb_entry and tb_i1tinerary 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.

*tbh_1mages 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.

INSERT INTO tb_itinerary SET location="Tegucigalpa-
Choluteca“ ,date _y=1989,date m=11,date_d=25,country ISO="HN",

th_1tinerary

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

tbh _entry

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

ment etc. tion

Tillandsia rauhii Rauhocereus riosaniensis Rauhiella brasiliensis
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Table with images of
plants collected by
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INSERT INTO tb_images SET

entry_sortindex=898207089000,

Rauh_Nr="70890",

Aloe rauhii

Garten_Nr=104536,
depicted_part="inflorescentia”;

© Jorg Ettelt

Masdevallia rauhii Armatocereus rauhii Oeceoclades rauhii

Werauhia div. sp.

Centre for Organismal Studies

COS Heidelberg

Dept. Biodiversity and Plant Systematics

Im Neuenheimer Feld 345 « 69120 Heidelberg « Germany

Opuntia rauhii

Klaus Tschira Stiftung
Gemeinnutzige GmbH
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