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ABSTRACT

The results of a survey of vascular plants illustrated in the 19th-century publication Flora Graeca
Sibthorpiana (FGS) and grown in Diomedes Botanic Garden (DBG) in Athens metropolitan area
in Greece reveal a total number of 274 taxa belonging to 67 families, using the Raunkiaer system
of categorising plants by life form (Raunkiaer, 1934). Therophytes dominate with 36 per cent,
while hemicryptophytes, chamephytes and geophytes follow with 16 per cent, 14 per cent and
14 per cent respectively. In terms of life cycle, 60 per cent are perennials, 36 per cent annuals
and 4 per cent other growth forms adapted to environmental disturbance. Although anthropo-
genic pressures and environmental stresses have caused loss of habitat and resulted in profound
landscape transformation in the eastern Mediterranean, DBG contributes to the maintenance of
approximately one-third of the plants collected in territories of the Levant in 1787. This living
collection constitutes an important testimony to the scientific value, heritage and plant diversity
described in FGS. Statistics are provided comparing the plants collected and illustrated for FGS
and those now growing in DBG.

INTRODUCTION

Flora Graeca Sibthorpiana (Sibthorp and Smith, 1806—1840) is considered by many
to be the most splendid and expensive flora ever produced and was printed in ten folio
volumes between 1806 and 1840 (Stearn, 1967; Lack & Mabberley, 1999; Harris, 2007).

John Sibthorp (1758-1796), third Sherardian Professor of Botany at Oxford,
resolved to collect and identify plants known since the time of classical antiquity
and hundreds of plants mentioned in Dioscorides’ manuscripts, and to confirm their
botanical and medicinal value (Bruce, 1970; Rhizopoulou, 2008). He also believed
that collecting plants from the classical territories of the eastern Mediterranean offered
the greatest opportunities for enhancing the reputation of a botanist (Darlington, 1971;
Harris, 2007). Sibthorp explored parts of the eastern Mediterranean during a journey in
1786 and the following year conceived the idea of a flora which was to contain botanical
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results of the trip and be named Flora Graeca (Lack & Mabberley, 1999; Harris, 2007;
Baytop, 2010). This was at a time when scientists and travellers were accompanied by
professional artists whose work supplemented their discoveries with visual evidence
and when painted illustration was a scientific tool that supported the study of descriptive
botany (Meikle, 1980; Lack, 1998; Nickelsen, 2006). Sibthorp hired the talented artist
Ferdinand Bauer (1760-1828) as the draughtsman to accompany him on his journey
to the eastern Mediterranean (Stearn, 1976; Lack & Mabberley, 1999; Krimbas, 2004;
Rhizopoulou, 2004; Harris, 2007).

Sibthorp’s team explored landscapes known from classical antiquity, islands and
wild mountainous regions, and studied plants in their natural habitats; in doing so they
discovered hundreds of species new to science. They also collected plants referred to in
ancient texts centuries before the establishment of a classification based on the Linnean
binomial system and without generic names (Stearn, 1976; Negbi, 1989; Raven, 2000;
Rhizopoulou, 2004; Pavord, 2005).

Ferdinand Bauer produced 966 botanical watercolour paintings (Figs 1 & 2), which
was to give the FGS its reputation for magnificence and also contributed to its extraor-
dinary cost (Wise, 1989; Harris, 2007); Fig. 3 in particular demonstrates the fine quality
and detail of Bauer’s work. The first edition, which had a print run of only 25 copies
and is generally thought to be among the rarest and most lavish of books (Harris, 2007;
Soutteau, 2010), contained 966 hand-coloured copper engravings, based on the original
watercolours by Bauer. FGS was a publishing phenomenon in its time and constitutes
an early source of information highly relevant to the natural heritage of the eastern
Mediterranean. It was also to influence botanical research, scientific illustrations and
the cultivation of Mediterranean plants in English gardens (Batey, 1986; Steane, 2004;
Harris, 2007). With the publication of FGS between 1806 and 1840 Mediterranean
plants became known to the international scientific community. Forty copies of a second
edition were published in the first half of the 19th century.

The eastern Mediterranean region exhibits a plant diversity that has emerged
by means of natural selection and species evolution which explains the multitude of
endemics (Blondel & Aronson, 1999; Georghiou & Delipetrou, 2010; Tiire & Boriik,
2010). The area is also characterised by the predominance of species displaying adapta-
tions to a dry season, which is the most critical period of the year for plant survival
(Rhizopoulou & Mitrakos, 1990; Rhizopoulou et al., 1997; Salleo et al., 1997; Abril
& Hanano, 1998; Burgess, 2006). Added to this, the extent of environmental stress and
anthropogenic pressure has caused a loss of habitats and profound transformation in
Mediterranean landscapes (Lavergne et al., 2005; Vogiatzakis et al., 2006; Rhizopoulou,
in press). This means that whatever effort can be made to maintain the diversity of the
ecosystems of this region is closely connected to the preservation of plant species of the
monumental FGS.

Botanic gardens protect plant life, they play an essential role as living museums
and with their ex sifu and in situ conservation collections they heighten community
awareness of the need to protect the natural environment and the diversity of plants in
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Fig. 1  Capparis spinosa drawn by Ferdinand Bauer and reproduced with permission of the National Library
of Greece.
B

Fig.2  Nerium oleander drawn by
Ferdinand Bauer and reproduced with
permission of the National Library

of Greece.
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L e
Fig. 3 Flora Graeca Sibthorpiana, based on watercolours by Ferdinand Bauer, reproduced with permission
of the National Library of Greece.
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the wild (Stearn, 1971; Crane et al., 2009). Botanic gardens have an increasingly vital
role to play in the future of plant biodiversity in our changing world (Dixon, 2007;
Heywood, 2009). The preservation of biodiversity and a growing interest in the impor-
tance of native species enhance multidisciplinary research in botanic gardens (Maunder
et al., 2001; Dosmann, 2006; Schulman & Lehvivirta, 2011). The research stimulates
its own scientific investigation and provides a source of information over time (Smith et
al., 2003; Pautasso & Parmentier, 2007; Golding et al., 2010; Volis & Blecher, 2010).

THE JULIA & ALEXANDER N. DIOMEDES BOTANIC GARDEN OF ATHENS

DBG, that is the Julia & Alexander N. Diomedes Botanic Garden,’ usually abbreviated
to Diomedes Botanic Garden, comprises a living collection of approximately 3,000 plant
taxa and is the largest botanic garden in Greece. Alexander N. Diomedes (1875-1950)
was a government minister, Governor of the National Bank of Greece, founder of the
Bank of Greece and member of the Academy of Athens. When he died he left his legacy
specifically for the establishment of a botanic garden. Having experienced something of
the beauty of the botanic gardens of Central Europe, he believed that the development
of the discipline of botany opened the way for new generations to occupy themselves
with useful research and professional activity, and that it would bring human thought and
action into closer harmony with the plant kingdom (Rhizopoulou, 2007).

DBG opened to the public in 1975 and belongs to the University of Athens which
uses it for scientific purposes. The garden covers 460 acres, of which almost 50 have
been dedicated to the cultivation of ornamental plants. Landscape construction based on
the designs of Professor Herta Hammerbacher (1900—1985) of the University of Berlin
(Hottentrager, 1992) converted a large forested area into a garden, paved paths and
plantations in the 1960s. This was under the strict condition that the impact of landscape
shaping on the natural ecosystem should be kept to a minimum. It is worth noting that
the recovery of the natural vegetation of the area of DBG — for many years overgrazed
by goats and sheep and subjected to the consequences of forest fires — started after the
fencing was constructed (Sarlis, 1980). Tree species in the arboretum and other culti-
vated species seem to be perfectly matched with naturally occurring stands of trees, wild
shrubs and herbs (Rhizopoulou, 2007).

The purpose of the study was to document the vascular plants collected in 1787 and
presented in the illustrated edition of FGS (1806-1840) and compare them with those
that grow in DBG today. To the best of our knowledge, the plant diversity shown in FGS
has not hitherto been studied in the protected environment of a botanic garden.

5. The surname of the family was originally Kyriakos; the great-grandfather of Alexander Diomedes was actively involved
in the struggle for independence from Ottoman occupation and contributed his private ship, The Pelican, renamed Diomedes,
to the cause. According to Homer (Iliad, c. 8th century Bc), Diomedes was a great warrior and legendary Greek hero blessed
with wisdom and strength. In the period leading up to the war of independence from the Ottomans, figures drawn from
classical antiquity lent moral support to the Greeks.
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STUDY AREA, DATA AND SOURCES

The study was conducted in DBG, Greece (23°40' E 38°05' N), which is situated 14km
west of downtown Athens; and detailed field observations were made on a monthly basis
between 2007 and 2011. Interestingly, DBG is established in an area known to have
been visited by John Sibthorp in 1787 (Lack & Mabberley, 1999). Identified taxa were
compared with: (1) FGS (Sibthorp & Smith, 1806-1840), 2nd edition, housed in the
National Library of Greece and Gennadius Library of the American School of Classical
Studies at Athens (Greece); (2) Florae Graecae Prodromus (Sibthorp & Smith, 1806,
1813), housed in the Institute of Botany at the Department of Biology (University of
Athens); (3) Digital Flora Graeca (Bodleian Libraries, 2012); (4) a register of plates
sourced from the Lindley Library (Royal Horticultural Society, 2007) accessible online.
Nomenclature follows Tutin et al. (1968-1980, 1993), Greuter et al. (1984-1989), Strid
& Tan (1997, 2002), Greuter & von Raab-Straube (2008) and the online meta-resource
International Plant Names Index (2012).

THE FLORISTIC SURVEY

A total of 274 taxa (266 species and 8 subspecies) that are illustrated in FGS flourish in
DBG (Table 1). These belong to 211 genera in 67 families. When considering currently
accepted scientific plant names we found that the inventory of 274 taxa corresponds to
282 plant engravings in the ten-volume edition of FGS (Table 2). The families with the
largest number of species were Fabaceae (34 taxa), Asteraceae (32 taxa), Lamiaceae
(21 taxa), Poaceae (14 taxa), Apiaceae (11 taxa) and Ranuculaceae (11 taxa) which
contributed 45 per cent of the total (Appendix 1). Appendix 1 provides a list of the
plants in FGS and growing in DBG; the corresponding plates from the printed edition
of FGS, the family, life and growth forms, life cycle and status in Greece are also listed.
Of the 274 taxa, 251 are indigenous, 8 are endemics, 10 are aliens and 5 are cultivated
species in Greece (Sarlis, 1998; Arianoutsou et al., 2010). Herbs are by far the most
frequent growth form (70 per cent), while the proportion of shrubs (16 per cent) and
subshrubs (6 per cent) is substantially lower. As for the life forms of the plants of FGS
that prosper in DBG, 36 per cent are therophytes, 16 per cent hemicryptophytes, 14 per
cent chamaephytes, 14 per cent geophytes, 11 per cent phanerophytes and 2 per cent

Plants Native Endemic Alien Cultivated Total
Families 46 5 9 5 65
Genera 189 8 9 5 211
Species 246 5 10 5 266
Subspecies 5 3 8
Taxa 251 8 10 5 274

Table 1 Summarised data on plants illustrated in FGS and grown in DBG.
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Volume of FGS Vascular plants of FGS in DBG Corresponding plates
1 31 31
I 25 25
111 27 27
v 33 34
\% 19 21
VI 33 33
Vil 29 31
VIII 31 33
X 20 21
X 26 26
Total 274 282

Table 2 Summarised data on vascular plants grown in DBG and the corresponding plates per volume of FGS.

nano-phanerophytes; it is likely that the great proportion of therophytes is the result
of the dry soil they inhabit (Sarlis, 1980). For the same reason perennials are far more
frequent (60 per cent) than annuals (36 per cent).

Five trees illustrated in FGS (that is, Olea europaea L., Platanus orientalis L., the
cultivated Pinus pinaster Aiton and the aliens Elaeagnus angustifolia L. and Punica
granatum L.) form focal points in DBG. Eight more species that are not native to Greece
but are illustrated in FGS were found to grow in DBG. These are Acanthus mollis L.,
Aloe vera (L.) Burm.f., Coriandrum sativum L., Iris germanica L., Iris florentina L.,
Lepidium sativum L., Lobularia maritima (L.) Desv. and Ricinus communis (L.). The
cultivated species include Campanula persicifolia L., Linaria purpurea (L.) Mill.,
Onosma fruticosa Lam. and Teucrium fruticans L. Hence, of the 274 taxa illustrated in
FGS and grown in DBG, approximately 97 per cent are native and 3 per cent non-native
species in Greece. Of the indigenous herbs, eight taxa (five species and three subspecies)
are endemic to southern Greece and the islands of the Aegean archipelagos (Georghiou
& Delipetrou, 2010); these are the annual therophytes Anthemis peregrina subsp.
heracleotica (Boiss. & Heldr.) Georgiou, Campanula drabifolia Sm., Pterocephalus
brevis (L.) Coult. and the widespread Nigella arvensis subsp. aristata (Sm.) Nyman; the
perennial hemicryptophytes Chondrilla ramosissima Sm.; the widespread Centaurea
raphanina subsp. mixta (DC.) Runemark; the rare Ebenus sibthorpii DC.; and the
widespread perennial geophyte Scorzonera crocifolia Sm.

Human influence has been dramatic in the eastern Mediterranean, which is
considered to be one of the world’s biodiversity hotspots (Myers et al., 2000) and has
caused profound transformation in ecosystems, concomitantly reducing the distribution
of indigenous plants and enhancing a widespread concern about the extent of habitat and
species loss (Mayr, 1992; Phitos et al., 2009; Jones-Walters & Civié, 2010; Magurran &
Dornelas, 2010; Mazaris et al., 2010).
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The protected environment of a botanic garden is also an evolving system; in situ
and ex sifu conservation methods employed by a botanic garden provide a proven
method of preserving plant life under ambient conditions in a properly designed area
(Crane, 2004).

CONCLUSION

The occurrence of 274 taxa of FGS in DBG provides a useful resource for research
and education for plant biologists, teachers, excursionists and natural historians.
Among the 274 vascular plants, there are taxa either widely distributed in the eastern
Mediterranean or found by Sibthorp’s mission in 1787 to grow in the most inhospitable
places and neglected landscapes of Greece (Petrova, 2010; Strid & Strid, 2009-2011).
Thus, vascular plants illustrated in FGS (1806—1840) can be seen growing in DBG;
this living collection in the environment of a botanic garden creates new challenges for
researchers in identifying comparative principles governing community species richness
and environmental physiology of taxa collected during Sibthorp’s expedition in the
Levant (1787).
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APPENDIX 1

List of plants in Flora Graeca Sibthorpiana (in alphabetical order) growing in DBG; the
corresponding plate(s) from the printed edition of FGS, family, life form, growth form,
life cycle and status in Greece are provided. Abbreviations: alien_c: casual alien; alien_e:
established alien; C: chamaephyte; H: hemicryptophyte; G: geophyte; P: phanerophyte;
T: therophyte; NP: nano-phanerophyte; and T/H: therophyte/hemicryptophyte.
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