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ABSTRACT: This study was carried out in order to determine the potential of wild plants in an Eastern Mediterranean
province, Hatay (Tzrkiye), as ornamentals. In the light of floristic field studies that the authors have been carrying out in the
region for more than ten years, plants that may have ornamental features were identified. Most of these plants were evaluated as
ornamental plants within the scope of horticulture EXPO-2021 Hatay. Local endemic plants discovered by the authors in recent
years have also been successfully cultivated as ornamental plants and one of them, Scorzonera pacis, was even chosen as the
emblem of the event. The preference for exotic, showy species in landscape design is a common trend that is still prevalent
around the world and that we witness both in Hatay and throughout Tiirkiye. However, due to global climate changes and the
freshwater crisis, it is now necessary to use local species that are compatible with the existing habitat so they can be cultivated
more easily. In addition to the advantage of easy cultivation, choosing local wild plant species for landscape design will
contribute to the diversification of agricultural products and to the local economy, as well as to the conservation of endangered
species and the local ecological balance. Even very rare local endemic plants can be cultivated and successfully used as
ornamentals in foreign habitats, as in the examples of the Turkish endemics Origanum amanum and Tulipa sprengeri. Both
species are extremely rare in nature. The former is currently almost only available in European botanical gardens ex situ. The
second is a very popular and widespread ornamental plant and, after years of extinction in nature, it was replanted in its natural
habitat in Tirkiye where it was discovered. Moreover, the economic and ecological advantages of using native flora species
instead of foreign ones will give parks and gardens unique identities. Hatay was the province that suffered the greatest
destruction in the February 23, 2023 earthquake. We hope that this article, prepared before the earthquake, will guide the
reconstruction of the city by suggesting alternative agricultural and economic products.

Keywords: Flora, ornamentals, cultivation, alternative agriculture, Hatay, EXPO.

Yakin zamanda kegfedilen endemikler de dahil olmak iizere yerel yabani bitkilerin siis bitkisi olarak
degerlendirilmesi: EXPO-2021 Hatay, Tiirkiye ornegi

OZ: Bu ¢alisma, bir Dogu Akdeniz ili olan Hatay'da (Tiirkive) bulunan yabani bitkilerin siis bitkisi olarak potansiyelini
belirlemek amacwla yapilmistir. Yazarlar, on yili askin bir siiredir bélgede yiiriittiikleri floristik alan ¢alismalarmn wsiginda siis
ozelligi tasryabilecek bitkileri belirlemiglerdir. Bu bitkilerin ¢ogu, bahgecilik EXPO-2021 Hatay kapsaminda siis bitkisi olarak
degerlendirilmistir. Yazarlar tarafindan son yillarda kesfedilen yerel endemik bitkiler de siis bitkisi olarak basariyla
yetistirilmistir, bunlardan biri olan Scorzonera pacis, etkinligin amblemi olarak se¢ilmistir. Peyzaj tasariminda egzotik,
gosterisli tiirlerin tercih edilmesi, hem Hatay'da hem de Tiirkiye'de sahit oldugumuz, tiim diinyada halen gegerli olan yaygn bir
egilimdir. Ancak kiiresel iklim degisiklikleri ve tatl su krizi nedeniyle artik daha kolay yetistirilebilmeleri icin mevcut habitatla
uyumlu yerel tirlerin kullaniimasi gerekmektedir. Kolay ekim avantajimin yani swra peyzaj tasarimlarinda yerel yabani bitki
tiirlerinin segilmesi, tarimsal iiriinlerin ¢esitlendirilmesine, yerel ekonomiye, nesli tiikenmekte olan tiirlerin korunmasina ve yerel
ekolojik dengeye katki saglayacaktir. Tiirkiye've endemik Origanum amanum veya Tulipa sprengeri drneklerinde oldugu gibi
¢ok nadir yerel endemik bitkiler bile yabanci habitatlarda yetistirilip siis bitkisi olarak basariyla kullanilabilmektedirler. Her iki
tiir de dogada son derece nadirdir. [lki su anda neredeyse yalmzca ex situ olarak Avrupa botanik bahgelerinde mevcuttur.
Tkincisi ise oldukca popiiler ve yaygin bir siis bitkisidir ve dogada nesli tiikendikten yillar sonra kesfedildigi Tiirkiye'de dogal
ortamna yeniden dikilmistir. Yabanct flora tiirleri yerine yerli flora tiirlerinin kullanilmasinin saglayacagi ekonomik ve ekolojik
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avantajlarin yanm sira bu tercih, park ve bahgelere 6zgiin kimlikler kazandwracaktir. Hatay, 23 Subat 2023 depreminde en biiyiik
yikima ugrayan il olmustur. Deprem éncesinde hazirlanan bu makalenin kentin yeniden insasinda, alternatif tarimsal, ekonomik

tiriinler onermek yoluyla yol gosterici olacagini umuyoruz.

Anahtar Kelimeler: Flora, siis bitkileri, yetistiricilik, alternatif tarim, Hatay, EXPO.

INTRODUCTION

Ornamental plants constitute an important
economic sector on a global scale. The worldwide
production value of ornamental plants is above €34
billion (Anonymous, 2022). In 2020, worldwide
production areas of flowers and ornamental plants
(cut flowers, cut foliage, pot plants, bedding plants,
and perennials) reached 734,000 ha (AIPH, 2021).

According to 2021 data, 27,916,289,000 USD worth
of ornamental plants were exported worldwide. The
Netherlands has the largest share in the world's
ornamental plant exports, with 14,234,277,000 USD
worth of exports. The Netherlands is followed by
Colombia, with 1,756,097,000 USD, and Italy, with
1,357,224,000 USD. Tirkiye is 34th, with
148,890,000 USD export value of ornamental plants
(Anonymous, 2022).

According to 2021 data, 25,135,668,000 USD
worth of ornamental plants were imported.
Germany ranks 1st, with an import value of
3,969,730,000 USD. Germany is followed by the
USA, with 3,562,678,000 USD. Tiirkiye is 59th,
with 53,222,000 USD worth of imports of
ornamental plants (Anonymous, 2022).

Exotic tropical species are preferred as ornamental
plants in many countries around the world due to
their showy appearance. However, these species
bring with them two different problems in habitats
in which they do not belong. The first is the need
for excessive irrigation and maintenance when
species that do not have an invasive character are
planted in parks and gardens in arid regions. The
second is the risk of threatening native vegetation
when competitive, invasive species escaping from
culture and act as invasive weeds in habitats to
which they can adapt easily (Reichard and White,
2001; Hulme, 2011). For example, Ailanthus
altissima (Mill.) Swingle, which originated in
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Southeast Asia, became one of the most common
invasive weeds in the world after its first use as an
ornamental plant (Fotiadis et al., 2011).

The first problem, that is, the need for irrigation and
care of foreign plants, has become especially
important today, as we have started to experience
water scarcity in the Mediterranean basin due to
global climate changes. Climate changes are already
stressing local vegetation and reducing their
competitiveness with invasive species. The use of
local species as ornamental plants instead of exotic
species eliminates these disadvantages. Therefore,
regions with rich species diversity are of important
potential value as sources of species that can be
used in landscaping in Mediterranean countries.

With nearly 12,000 vascular plant species, Tirkiye
is an excellent example. The country is rich in flora
and potentially valuable geographies. In Tirkiye,
the Mediterranean Region, in particular stands, out
due to its species diversity. The Mediterranean
Region of Tirkiye has special value within the
Turkish flora, with species richness and endemism.
There are more than 750 endemic taxa in the
region (Ekim et al., 2000). Hatay (Antakya), the
easternmost province of the Mediterranean Region,
is an important biological diversity region in
Tiirkiye with its sandy coastal, marine, freshwater,
mountain, plain, forest, and maquis habitats. It is
like a compendium of the Flora of the Eastern
Mediterranean as it includes most of the Lebanese,
Israeli, and Western Syrian species. There are
more than 2400 plant taxa, of which 252 are
endemic (Davis et al., 1965-1985; Diizenli et al.,
1996; Tirkmen and Diizenli, 1998; Yolcu, 1998;
Duman and Sagiroglu, 2005; Kayikei, 2006; Eker
and Koyuncu, 2008; Yildiz, 2008; Giizel and
Kayike1, 2014; Kayikei, 2014; Kayiker et al., 2014;
Ocak et al., 2014; Giizel et al., 2018; Eker and
Yildinim, 2021; Giizel, 2021).
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Hatay is also a unigue province because of its being
the type locality of 182 taxa (143 species and 39
subspecies or variety). There are many taxa taking
their names from Antakya or from its mountains
such as from the Amanos (30 taxa) or Cassius
Mountains (20 taxa). There are many very locally
restricted endemic taxa that are found only in Hatay.
There are 157 threatened taxa in Hatay (126 species
and 31 subspecies or variety) (IUCN, 2022). While
89 of them (73 species and 16 subspecies or variety)
are endemic, 68 (53 species and 15 subspecies or
variety) of them are nonendemic. Of the endemic
ones, 5 are in the critically endangered (CR) threat
category, 36 are in the endangered (EN) category,
21 are in the vulnerable (VU) category, and 27 are
in the data deficient (DD) category. All these taxa
need urgent protection.

The Amanos Mountains, which are approximately
175 km in length and pass through the whole of
Hatay, have special importance due to their
endangered species and various endangered
habitats with rich species diversity (Ozhatay et al.,
2003). The Amanos Mountains host 1580 plant
species, of which 251 are endemic. Approximately
160 of these species are in danger of extinction.
Some 4.5 % of the Amanos Mountains flora is
composed of endemic species such as Salvia
tigrina, Centaurea arifolia, Verbascum amanum,
and Ferulago antiochia (Ozhatay et al., 2003).

Despite the abovementioned species richness and
despite having wide agricultural areas and suitable
climatic conditions, Tirkiye’s ranking 34th in
ornamental plant exports shows that the existing
potential of ornamental plant value in this country
has not been adequately assessed. As indicated in
the final report of the 5th National Ornamental
Plants Congress held between 06 and 09 May
2013 by Yalova Atatiirk Central Horticultural
Research Institute and Yalova University, the
main reasons for this problem are as follows
(Erken and Pezikoglu, 2013):

1. The product variety of both outdoor and cut
ornamental plants in Tiirkiye is insufficient.
Encouraging the production of indigenous
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ornamental plant species and conducting
research on breeding should be adopted as a
general policy. New varieties for the domestic
and foreign market should be developed and
brought into production. For the demonstration
of indigenous species to producers and users,
demonstration areas should be established and,
if necessary, sample planting areas should be
established by units of public institutions such
as municipalities.

In general, there is a trend towards the use and
trade of plants of foreign origin in the sector.
However, utilizing Tiirkiye’s rich gene sources
and natural flora, the cultivation of native
plants, and the use of these plants in foreign
trade will provide a significant competitive
advantage.

Priority should be given especially to
cultivation, preparation, and storage techniques
for bulbous plants.

Therefore, we scanned the plant diversity in Hatay
Province in order to suggest alternative
Mediterranean ornamental plants that could be a
solution to the problems caused by the preference for
tropical species as ornamental plants. We think that
the species we evaluated here can be an example for
other Mediterranean countries as well as being useful
for the ornamental plant sector in Tiirkiye.

The International Association of Horticultural
Producers (AIPH) and Flora Culture International
supported horticultural activities, EXPO-2021/
Hatay (https://aiph.org/upcomingexpos/expo-2021-
hatay/), which were planned to be held in Hatay in
2021 and postponed to 2022 due to the COVID-19
pandemic, started on 01 April 2022 and continued
until 29 October 2022. The fair was a laboratory
where we conducted cultivation trials on the plants
we determined to have the potential to be used as
ornamentals. The gardens of the EXPO-2021 fair
remain as parks and gardens after the fair was over.
Therefore, both the plants we are currently growing
and the species we are still cultivating will continue
to be exhibited in this area.
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MATERIALS AND METHODS
Research Area

Hatay Province, which is situated in the south of
Tirkiye (Figure 1) and has a surface area of 5,524
km?, is a region of rich habitat diversity with sand
dunes, plains, valleys, wetlands, and mountains. Of
this area, 46.1% is mountains, 33.5% plains, and
20.4% plateaus. The elevation reaches 2240 m
above sea level at Migir Peak/Amanos Mountains.
The Amanos Mountains, Mount Musa, Mount
Keldag, Mount Ziyaretdagi, and Mount Habib-I
Neccar are the important elevations in the region.
Amik Plain is the largest plain in the province.
However, there are also the Arsuz, Iskenderun,
Dortyol, Erzin, Payas, and Samandag plains. Hatay
has rich habitat diversity. Wetlands (Lake Golbasi,
Milleyha Wetland, the Mediterranean, and River
Asi), coastal sand dunes (Samandag and Burnaz
coastal dunes), maquis areas, red pine forests,
black pine forests, and deciduous forests are
important habitats. In addition, the slopes of the
Amanos Mountains by the side of the Iskenderun
Gulf contain residual forests with plant species
belonging to the Euro-Siberian phytogeographical
region, such as beech, linden, hazelnut, and
dogwood trees.
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Hatay has a characteristic Mediterranean climate
with hot and dry summers and warm and rainy
winters. The average annual temperature is 18.3
°C. The coldest month is January and the hottest
month is August. The average annual rainfall is
1121.6 mm. The rainiest month is January and the
driest month is August.

Method

The botanical and ornamental features of the wild
plants were determined in field studies conducted
in natural habitats in Hatay Province between 2010
and 2021. The field studies were carried out to
cover all four seasons. The plant species were
identified using the Flora of Tiirkiye and other
helpful ~ resources. Tree, shrub, geophyte,
groundcover, climbing, and endemic species;
plants habitats; and flowering periods were
determined. All of the botanical and ornamental
features are given herein in Appendix 1. Moreover,
the cultivation conditions and, if cultivation was
unsuccessful, the reasons for failure are given in
the notes in Appendix 1. Trials of cultivation were
conducted in the parks and gardens of Hatay
Province and in the EXPO-2021 gardens between
2017 and 2022.

X - j '-:. -". a —'.;i\'j; >
Figure 1. Map of Tirkiye and the location of Hatay Province.
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RESULTS AND DISCUSSION

It was decided that the 329 plant taxa belonging to
64 families that are given in Table 1 have the
potential to be used as ornamental plants in terms
of the characteristics specified in the same table,
and that they can be used as ornamental plants in
the parks and gardens of Mediterranean countries
in particular. Cultivation trials of 101 of these
plants were carried out within the scope of EXPO-
2021. So far, 86 have been successfully grown for
display in the garden. The successful and
unsuccessful cultivation trials are specified in
Table 1. Local endemic plants discovered by the
authors in recent years such as Scorzonera pacis
(Gtizel et al., 2013) (Figure 2), Dionysia zeynepiae

HATAY

Figure 2. Discovered by the authors in 2013 and named "pacis=peace" after the atmosphere of peace and tolerance in the
multicultural city Hatay, Scorzonera pacis was grown in the gardens of EXPO-2021 and became the emblem of the event. Some
examples of promotional posters for the event; the achenes of the plant, which are unique to the genus; on the right, the capitulum
embroidered in the emblem.

[ -
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Figure 3. a. Dionysia zeynepiae, which was discovered last yea
that is an ideal ornamental for rock gardens. Cultivation studies on it are continuing. b. Noccaea ali-atahanii, discovered by the

authors in Hatay in 2018, is in bloom at Nezahat Gokyigit Botanic Garden in Istanbul in March 2022.

(Giizel, 2021) (Figure 3a) and Noccaea ali-
atahanii (Giizel et al., 2018) (Figure 3b) have also
been successfully cultivated.

Notably, Scorzonera pacis was chosen as the
emblem of EXPO-2021 Hatay (Figure 2), N. ali-
atahanii has also been successfully cultivated in
the Nezahat Gokyigit Botanic Garden in Istanbul
(Figure 3b). Cultivation studies on the remaining
plants continue. The main difficulty we

encountered in cultivation involved germinating
seeds. All plants that were able to overcome the
germination difficulty and become seedlings, as we
expected, easily grew and were transferred from
the nursery to the garden (Figure 4). They could
even be used in interior arrangements (Figure 5).

1N

r in Hatay by the second author (Yelda Giizel), is a showy species
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Figure 5. Examples of some wild native plants grown as ornamental plants in EXPO-2021 in interior designs. a.
Salvia aramiensis b. Centaurea doddsii c. Phlomis longifolia d. Laurus nobilis.
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CONCLUSIONS

Nature is the origin of all cultivated plants. The use
of native plants for cultivation allows easy farming
because they have already adapted to the climate of
the region. Native plants can be easily grown with
less water, less maintenance, and therefore less
energy input. This is a very important advantage in
today's global climate and energy crises. Another
advantage is that they contribute to the local
economy as an alternative agricultural product.

Even very rare local endemic plants can be
cultivated successfully in foreign habitats. There
are various examples of this. Origanum amanum is
a showy endemic plant of high elevations (1500-
2000 m) in the Adana and Hatay mountains. It is
very unlikely to be encountered in nature because
it is very rare and restricted. However, it can be
easily seen at Kew Gardens in cultivation
(http://t.co/rpltXloNV2). Another  well-known
example is Tulipa sprengeri. This tulip species was
discovered in Amasya in the north of Tirkiye in
1894 and shortly after was excessively collected
from nature by an ornamental plants’ firm. It was
never collected again from the wild and is accepted
as extinct in nature. However, today, it is a well-
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known ornamental that is widely available
commercially. In recent years, this showy tulip
species was replanted in its habitat in Amasya,
which is the type locality, and returned to nature.
Cultivation of species that have ornamental value,
especially the cultivation of rare endemics, such as
Tulipa sprengeri, will reduce the pressure on their
populations in nature. Anthropogenic pressure, as
well as global climatic changes, is causing serious
damage to Mediterranean habitats, especially to
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ecological advantages, choosing and cultivating
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prevention of foreign species’ entering the
ecosystem and to the preservation of the current
ecological balance.
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