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Abstract This paper aims to determine the potential for
using medicinal aromatic plants, which have been con-
sidered living heritage since prehistoric times, in urban
landscapes. The area of study covers Malatya City and
its counties, which are found in Eastern Anatolia, a
region of importance in terms of the endemic species
in Turkey. Malatya is specifically selected as the study
area, as the city’s geomorphological, hydrological and
climatic characteristics favour a high floral diversity.
The methods used in this paper consist of five stages:
floristic field works conducted in Battalgazi county
(Malatya) in the scope of the Scientific and Technolog-
ical Research Council of Turkey (TUBITAK) Project
No. 2170290, the identification of the plants by a tax-
onomist, the determination of the medicinal and aromat-
ic species in other counties of Malatya based on litera-
ture review, the establishment of criteria for the appli-
cation potential of the identified species in landscape
designs and the assessment of the use of the identified
species in landscape architecture according to the pa-
rameters set in the criteria. Aromatic medicinal species
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were analysed to generate planting designs in landscape
projects; the aesthetic properties (flower, leaf and fruit
characteristics), sensory properties (scent and texture),
seasonal change characteristics (flowering period and
colour change) and use areas (flower parterres, solitary
plantings, live fences and site coverings) of the plants
were analysed. As a result of ethnobotanical and floristic
studies carried out within the boundaries of the study
area, a total of 189 medical aromatic species were iden-
tified. A total of 157 of these species were herbaceous
plants. In conclusion, it was determined that 80 aromatic
medicinal species conform to the planting design criteria
and could be used in landscape designs in Malatya City.

Keywords Medicinal aromatic plants - Living heritage -
Planting design - Urban landscape - Malatya

Introduction

The progress of society from the prehistoric period to
modern civilization advanced based on plant use. The
variety and uses of plants play a major role in the lives
and activities of individuals and societies (Dawa et al.
2018). The oldest known historical record related to the
interaction between humans and medicinal plants is
from 5000 to 3000 BC in the Alps. It is known that
Ice Age humans used aromatic medicinal plants during
these years (Inoue and Craker 2014). The use of medic-
inal plants by humans relied on trial and error from 5000
to 3000 BC and in the following years. Data collected
during many archaeological excavations support the
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hypothesis that previous human societies dried medici-
nal plants with increasing frequency and then cultivated
these plants and engaged in production activities. It is
known that marijuana was historically grown in Egypt
(Cannabis 2017; Inoue et al. 2019) and opium poppy
was grown in lower Mesopotamia in 3400 BC (Drug
Enforcement Administration Museum 2018). Hippocra-
tes, who founded medicine in ancient Greece, and his
student Aristotle used medicinal plants to treat diseases.
In ancient Greece, Theophrastus founded the “Herbs
School”, and 600 medicinal plants were cited in the
encyclopaedia titled De Materia Medica, written by
Pedanius Dioscorides in 75-45 BC (Lindberg Madsen
and Bertelsen 1995; Zargari 1992; Jamshidi-Kia et al.
2018).

In modern medicine, medicinal and aromatic plants
are currently used as the basic materials of pharmaceu-
ticals for the prevention of diseases, health maintenance
and the treatment of diseases. The parts of medicinal
plants that may be used include the seeds, roots, leaves,
fruits, skins, flowers or even entire plants. The active
compounds in most parts of medicinal plants have direct
or indirect therapeutic effects and are used as medicinal
agents. In these plants, certain materials, referred to as
active compounds (substances), are produced and
stored; these compounds have physiological effects on
living organisms (Phillipson 2001).

Currently, aromatic medicinal plants have extensive
applications as pharmaceutical raw materials and dietary
supplements or in the cosmetic product industry. In the
past, local societies related aromatic medicinal plants (as
sources of treatments) and the landscapes in which they
occur to the religious rituals of the era by using ap-
proaches such as “sacred groves”, “sacred species” and
“sacred landscape”, which are similar to the ecological
methods used today (Kala 2010). In the ethnobotanical
study of Kala (2010), it was argued that the meaning and
significance of medicinal plants are based on the belief
systems of various cultures. With the start of settled life
and the inclusion of medicinal plants into societies, the
use and growth of these plants in “gardens” were com-
mon in medieval Europe (500-1200 AD). In particular,
these gardens were built in monasteries and consisted of
aromatic herbs (Leszczynski 1997; Arslan 2010;
Doénmez 2016). Warner (1994) reported that much ac-
tivity took place in monastery gardens in medieval
European gardens and that monastery gardens consisted
of natural meadows, flowering plants and medicinal
plants. He added that priests grew both aromatic plants
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and beautiful plants, including roses, lilies, sage and
rosemary.

Today, medicinal and aromatic plants are grown in
collection gardens, therapeutic herb gardens, botanical
gardens, rock gardens, roof and terrace gardens, dry
masonries and flower parterres and along roadsides
due to their aesthetics and functional value. Home gar-
dens, which are the oldest form of plant use and provide
various ecosystem services, are one of the ways in
which aromatic medicinal plants are integrated into
contemporary city landscapes (Calvet-Mir et al. 2012).
Kujawska et al. (2018) studied the effect of medicinal
plants grown by local Paraguayan people in home gar-
dens on landscape structure and pointed out that local
landscape characteristics were reflected in the scale of
home gardens and that landscape variables were influ-
ential on the richness of local plant species. In short,
home gardens were social areas where local plants were
preserved, the plant cultivation process was most feasi-
ble and individuals connected with nature; furthermore,
of the garden types, home gardens contributed the most
to biodiversity.

The use of medicinal and aromatic plants in sustain-
able landscape designs in contemporary city landscapes
has increased due to their superior ability to adapt to
different soils and low water demand. Furthermore,
these plants protect areas against the development of
dense housing due to rapid population increases in
recent years. Effective plant compositions are generated
in landscape designs by prioritizing the morphological
characteristics of the selected plants (flowers, fruits,
leaves) as well as their ecological functions and func-
tional uses (Uprety and Asselin 2012). Medicinal and
aromatic plants have great significance in terms of aes-
thetics and functionality, and they evoke sensations in
people using the areas in which they are found (Arslan
etal. 2018). In addition to their ecological contributions,
medicinal and aromatic plants can contribute to local
economies; for example, the use of natural species in
landscape designs provides savings on water and labour
and decreased maintenance costs and increases drought
tolerance (Demirkan 2019). Kokkinou et al. (2016) re-
ported that they found positive ecological, economic
and aesthetic results in their study on green roof
systems generated by using medicinal and aromatic
plants.

There is great potential for the use of medicinal and
aromatic plants in Turkey due to its geographical
location and climatic properties. In a study by Guner
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etal. (2012) titled “The List of Plants of Turkey”, which
they considered our first national flora list, a total of
11,707 species and subspecies were found (including
foreign plants and cultivated plants), 3694 endemic taxa
were found and 31.82% of the species found were
endemic. The regions rich in endemic species were the
Mediterranean, Eastern Anatolia and Central Anatolia
(Acibuca and Budak 2018). Ethnobotanical studies con-
ducted in Turkey have shown that there are many
species used for medicinal purposes by local people;
however, only a few of these species were cultivated
and grown. In light of this information, it was concluded
that Turkey has great potential in this field (Kevseroglu
et al. 2014). This paper aimed to determine the potential
of Malatya City, which is situated in Eastern Anatolia
and a critical area for endemic species in Turkey, to
grow medicinal and aromatic species and the possible
applications of these plants in the city landscape.

Material and method
Study area

The study region was Malatya City and its counties.
Malatya City is located in Eastern Anatolia (35° 54' to
39° 03" N, 38° 45’ to 39° 08' E), a sub-region of the
upper Euphrates on the southwestern edge of the de-
pression zone covering the provinces of Adiyaman,
Elazig, Bingol, Mus and Van. The province, with a
surface area of 12.313 km?, is surrounded by Elazig
and Diyarbakir to the east, Adiyaman to the south,
Kahramanmaras to the west and Sivas and Erzincan to
the north (Fig. 1) (Atik et al. 2013). The climatic prop-
erties of the Malatya basin differ from the continental
climate characteristics generally found in Eastern Ana-
tolia. The average annual temperature in Malatya is 13.7
°C. The average temperature of January, the coldest
month of the year, is — 1 °C; the average temperature
of July, the hottest month, is 26.8 °C and the minimum
temperature is — 22.2 °C. Daily and annual temperature
differences are also great. Malatya City has four
counties, one of which is the central county. Battalgazi
is the most crowded county and is closest to the city
centre and located in the Malatya lowland. The Euphra-
tes and its tributaries are the major streams found in this
region. Yesilyurt, one of the highly populated counties,
is positioned in the Mahya Mountains and the Malatya
lowland to the south. Its major stream is Derme Creek.

Akcadag County is situated at the base of Nurhak
Mountain, and its major streams are the Sultansuyu
and Ebeler Creek. Arapgir County has historically
hosted many civilizations and is positioned between
Yama Mountain and Gul Mountain. Darende County
is situated between the Hezanli Mountain, the Nurhak
Mountains, the Akcababa Mountains and the Leylek
Mountains and is irrigated by the Tohma Creek and
Balikli Tohma Creek. The Sultan Creek and the Surgu
Creek are found in Dogansehir County, which is
surrounded by the Malatya Mountains. Doganyol Coun-
ty is established at the base of the Malatya Mountain.
The main stream in Hekimhan County, positioned be-
tween the Ayran Mountain, Akcababa Mountain and
Leylek Mountain, is the Kurucay. Kale County is the
closest county to the Karakaya Dam reservoir, which is
built on the Euphrates, and is formed of slightly rolling
plains. Kuluncak County is the least populated county
and is situated in the valley of Tohma Creek. Yazihan
County is located in the Malatya lowland, and its major
stream is the Kurucay. Puturge County is located in the
most eastern area of Malatya City and is surrounded by
the southeastern Taurus Mountains. Its major water
sources are the Buyukcay, Siro and Caybogaz Creeks.
The Malatya city centre and its counties are well known
for their water sources and, particularly, their agricultur-
al production activities. Apricots are the main agricul-
tural product. Malatya provides 82.6% of Turkey’s
dried apricot export volume to the global market
(Ministry of Economy of Turkish Republic 2017). This
article was conducted based on the hypothesis that Ma-
latya has a floristic variety due to its geomorphological
and hydrological structure and climatic characteristics
and has a high potential for the growth of medical
aromatic plants.

Ethnobotanical and floristic studies

From the literature reviews, it was determined that there
were no floristic studies carried out on the subject of
medicinal and aromatic plants specifically in Malatya
City. The doctoral thesis of Karakus (2016), titled “Flora
of Malatya City”, was viewed as the main resource in
the scope of these floristic investigations. Furthermore,
this article used the aromatic medicinal species identi-
fied in the floristic studies conducted in Battalgazi
County in the scope of the scientific research project
carried out in the TUBITAK 3501 Career Program. The
local species collected as a result of floristic studies were

@ Springer



548 Page4 of 16

Environ Monit Assess (2020) 192: 548

Fig. 1 Location of Malatya City
and its counties (this map was
prepared using a paper by Sunkar
etal. (2013))

identified by Karakus, a taxonomist (a co-author of the
present article). Moreover, ethnobotanical studies con-
ducted in Eastern Anatolia were analysed. The follow-
ing ethnobotanical and floristic studies were assessed: a
study by Guler (2004) titled “Ethnobotanical Properties
of Some Medicinal and Aromatic Plants Dispersed Nat-
urally in Erzurum Locality”, a study by Tetik et al.
(2013) titled “Traditional Uses of Some Medicinal
Plants in Malatya (Turkey)”, a study by Kilic and
Bagci (2013) titled “An Ethnobotanical Survey of Some
Medicinal Plants in Keban (Elazig-Turkey)”, a study by
Uzun and Uzun (2014) titled “Methods and Principles to
Be Used in Ethnobotanical Studies”, a study by Akan
and Bakir (2015) titled “Ethnobotanical Study of Kahta
(Adiyaman) Center and Narince Village” and a study by
Sezen et al. (2018) titled “Biodiversity and Urban Gar-
dens: Medicinal and Aromatic Plants that Can Be Used
in Erzurum (Turkey) Urban Gardens”. From these re-
sources, the medicinal and aromatic plant species grow-
ing within the Malatya city limits were determined.

Conformity assessment according to planting design
criteria

The aromatic medicinal species which were identified as
a result of literature review and field studies were
analysed according to the criteria for planting designs
in landscape projects, in terms of their aesthetic proper-
ties (flower, leaf and fruit characteristics), sensory prop-
erties (scent and texture), seasonal change characteris-
tics (flowering period and colour change) and use areas
(flower parterres, solitary plantings, live fences and site
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coverings). The criteria applied to generate planting
designs and the parameters assessed by these criteria
and the scoring types are summarized in Table 1. The
criteria considered in the planting designs were based on
the stipulations found as a result of the literature review
by Sari and Karasah (2018).

Results

A total of 189 medicinal and aromatic plant species
growing naturally in the Malatya city limits were iden-
tified from the ethnobotanical and floristic studies (lit-
erature review and field studies) conducted in the region
and city. A total of 157 of these species were herbaceous
plants. The possible applications of these herbaceous
plants in the Malatya city landscape were analysed in
the scope of their conformity to the planting design
parameters (Table 2). The species conforming to the
parameters listed in Table 1 are labelled with a (+) in
Table 2. The list of local species in Table 2 was created
as a result of literature review and field studies. Follow-
ing the field work (conducted as part of the TUBITAK
project), 39 different species (Achillea arabica, Alliaria
petiolata, Allium kharputense, Aquilegia olympica,
Capsella bursa-pastoris, Capsicum annuum,
Chenopodium album subsp. album var. album,
Coronilla scorpioides, Crocus cancellatus subsp.
damascenus, Eremogone ledebouriana, Fritillaria
imperialis, Fumaria officinalis, Geranium tuberosum,
Gladiolus atroviolaceus, Gundelia tournefortii var.
tournefortii, Hypericum lydium, Hypericum scabrum,
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Table 1 Conformity of the aromatic medicinal plant species found in Malatya City to the planting design criteria

Planting design criteria Assessment criteria Parameter Scoring (according to the
parameters)
Aesthetic properties of the plant Flower characteristics 1-Cluster 1-3 or
species 2-Composite 2-3
3-Colour, texture and form
Fruit characteristics 1-Cluster 1-3 or
2-Composite 2-3
3-Colour, texture, form
Leaf characteristics 1-Deciduous (evergreen) 1-2
2-Colour, texture and form
Sensory properties of the plant Flower, leaf and fruit 1-Scent lor2or3
species characteristics 2-Texture

3-Edibility

Seasonal change properties of the ~ Flower, leaf and fruit
plant species characteristics
Use areas of the plant species Solitary use

1-Period of blooming (3 months or longer) 1-2

2-Colour change

1-Herbaceous plant height (< 20 cm), 1-2-3
tree height (< 5 m)

2-Trunk and branch arrangement type
3-Flower characteristics

Use in flower parterres

1-Plant height (< 10-20 cm) 1-2-3

2-Period of blooming
3-Flower size and colour effect

Use as live fence

1-Plant height (< 50 cm) 1-3 or
2-Resistance to pruning 1-2-3
3-Leaf longevity and blooming period

1-Deciduous (evergreen) 1-2-3

Use as site covering

2-Vegetation period
3-Rate of soil covering

Iris persica, Lotus corniculatus, Malva neglecta,
Melilotus officinalis, Melissa officinalis subsp.
officinalis, Muscari comosum, Papaver dubium subsp.
dubium, Papaver macrostomum, Papaver rhoeas, Po-
tentilla recta, Reseda lutea var. lutea, Rumex scutatus,
Rumex scutatus, Sanguisorba minor subsp. lasiocarpa,
Saponaria officinalis, Satureja hortensis, Sedum album,
Scabiosa argentea, Scorzonera tomentosa, Sophora
alopecuroides, Vicia peregrina, Teucrium polium
subsp. polium, Urtica dioica subsp. dioica) were iden-
tified by Karakus and were transferred to the Inonu
University (INU) Herbarium. The remaining 118 spe-
cies identified through literature review had been listed
in (co-author Karakus’ PhD thesis (2016) and previous-
ly transferred to the Inonu University Herbarium.

The distributions of the plant species in Malatya City
and its counties were assessed using a literature review
and field studies. Based on this assessment, it was
determined that there were 129 aromatic medicinal spe-
cies in Akcadag County, 86 in Darende County, 43 in
Yesilyurt County, 39 in Hekimhan County, 34 in
Arapgir County, 33 in Dogansehir County, 27 in

Arguvan County, 23 in Puturge County, 17 in Battalgazi
County, 13 in Kale County, 9 in Doganyol County, 7 in
Yazihan County and 2 in Kuluncak County. Based on
the results, Akcadag County had the highest number of
medicinal aromatic plant species, and Kuluncak County
had the lowest number of medicinal aromatic plant
species. In this study, there were 80 plant species with
4 or more out of the § parameters.

Twenty-five species out of the 157 herbaceous plant
species analysed were endemic. Of the 25 endemic
species, sixteen had 4 or more of the characteristics:
Onopordum polycephalum Boiss., Scorzonera
tomentosa L., Helianthemum nummularium (L.) Miller
subsp. lycaonicum Coode & Cullen, Geranium
subacutum (Boiss.) Aedo., Marrubium parviflorum
Fisch. & C.A.Mey. subsp. oligodon (Boiss.) Seybold,
Salvia absconditiflora (Montbret & Aucher ex Benth.)
Greuter & Burdet, Scutellaria orientalis L. subsp. alpina
(Boiss.) O. Schwarz var. glandulosissima O. Schwarz,
Scutellaria orientalis L. subsp. bicolour (Hochst.) J.R.
Edm, Scutellaria orientalis L. subsp. macrostegia
(Hausskn ex Bornm.) J.R. Edm, Scutellaria orientalis
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Table 2 Medicinal and aromatic plant species growing in the Malatya City region and their properties relative to the planting

design criteria

Plant Name

Plant Characteristics

Alismatac | Alisma plantago-aquatica L. subsp. coban + R . } R RN N T R I Hydro
eae plantago-aquatica didugu phyte
Amaryllid Allium kharputense Freyn & Sint. Haf put + - - - - + |- - F] - Bulbo
aceae sogani us
) . ) Peren
Apiaceae | Foeniculum vulgare Mill. rezene + + + - - o I I I I I
) o . . Peren
Apiaceae | Grammosciadium daucoides DC. kami + - - - - L B B I N N nial
Pastinaca sativa L. subsp. urens (req. seker Peren
i ex Gren. & Godr.) Celak. R R - R U O I R
Apiaceae ) havucu * nial
Asterace | **Achillea cappadocica Hausskn. & girtkese + . R } R R R I I Peren
ae Bornm. n nial
Asterace . acl Peren
a6 Centaurea virgata Lam. stpirge + - + - - Sl il
Asterace Chfysophthalmum montanum (DC.) tutca + R , ; R R I I I I
ae Boiss
Gundelia tournefortii L. var. tournefortii
Asterace kenger - R R ; R # || -|+|-]|.|Peren
ae nial
Lapsana communis L. subsp.
:‘:terace intermedia (M.Bieb) var. intermedia sebrek + - + I A ;Annua
Tripleurospermum sevanense
Asterace | (Manden.) Pobed. hanim + R R } R # || -|+|-]|.|Peren
ae godesi nial
Boragina . Peren
ceae Anchusa strigosa Banks & Sol. gelezan + - - - - S IR I L I I al
Boragina | Asperugo procumbens L Nevazil | . | _ | o | | .| . 1.|.1+|.].|Annua
ceae otu |
Boragina | Macrotomia densiflora (Ledeb.) koca + B , i B N N I R I Peren
ceae McBride egnik nial
Brassicae Barbal"ea vulgaris R. Br. subsp. nicarotu + R R ; R . P'eren
a vulgaris nial
Brassicac Capsella bursa-pastoris (L.) Medik. Goban + - + - - S R I I
eae cantasl| |
Brassicac Sinapis arvensis L. var. arvensis hardal + - + - - I B R I N N P_e ren
eae nial
Campanu | Asyneuma limonifolium (L.) Janehen tavsan + R R i B N T T R I Peren
laceae subsp. pestalozzae (Boiss.) Damboldt | ekmegi nial
Campanu Campanula rapunculoides L. elmacik + - + - - EI BT R B N P.eren
laceae nial
Caryophy | ** Eremogone ledebouriana (Fenzl) igne + R . . R Sl o). .|+ |Peren
llaceae Ikonn. kumotu nial
Caryophy | ** Minuartia anatolica (Boiss.) Peren
llaceae | Woronow var. lanuginosa McNeil tistisotu |+ B B ) S i
Caryophy . S sabunot Peren
llaceae Saponaria officinalis L. u + + + nial

The shaded lines indicate the plant species with 4 or more out of the 8 parameters.**Denotes endemic plants
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Table 2 (continued)

Plant Name Plant Characteristics
Flower Leaf
characteristic | characteristi
S cs
3
—_
8l |8l
= £ Q|
1] S5 Q
° = o232
kel ) 9 Sl ol O
5] = Slo|2>| g
o < ©| » ; — | = ()
© =| 3|3 5=
o Kt © =|©|» o
= o [0} < Z" 0| n b
5 |« [E |5 |5 |5 |2|s|E|o|ac| =
Local | & 5 IS} o |2 |&£ |[El=E|o|lo|lo| £
Fami ; Ie) o o % | o 3 |2 oo ool S
amily Latin name name | o %) o o o |8 |l &
Caryophy Silene conoidea L. sivanotu + - + - - - I I I
llaceae al
Caryophy S/leng vulgaris (Moench) Garcke var. ecibicil . ) + } ) oL L] L |Annu
llaceae vulgaris al
**Convolvulus assyricus Griseb.
Convolvul Y yastikgik + } + PR I R R N Pgre
aceae nnial
Caprifolia Dipsacus laciniatus L. tesgntara + - + - - - === - - Pe_re
ceae ai nnial
. yazi
Caprifolia Scabiosa argentea L. sUpurges | + - + - - I N I N N Pgre
ceae i nnial
Caprifolia | Scabiosa columbaria L. subsp. sarl , ) + . ) i} I O O A a5
ceae ochroleuca (L.) Célak var. Ochroleuca uyuzotu nnial
Fabacea Lotus corniculatus L. gazal + - + - - - R N R Annu
e boynuzu al
Fabacea Medicago x varia Martyn yaban + - + - - S I I I
e yoncasi al
Fabacea . L Scentlu Annu
+ - + - - + - - - - -
e Melilotus officinalis (L.) Desr. yonca al
Ononis spinosa L. subsp. antiquorum
Fabacea L) Bri kayiskira Pere
(L.) Briq + - + - - P N ;
e n nnial
Fabacea | Ononis spinosa L. subsp. antiquorum demir Pere
o + - + - - CI N N B N h
e (L.) Sirj delen nnial
Fabacea Trifolium arvense L. var. arvense tav$? n + - - - - + |- -] -] -]~ Pgre
e ayagi nnial
Fabacea Trifolium pratense L. var. pratense gayir + - - - - + |- -+ -]~ Pe_re
e aggala nnial
Fabacea - . . Pere
+ - + - - - -] - -] - .
e Vicia peregrina L. kavli nnial
Zabacea Cicer anatolicum Alef. nakacge + - + - - CI B BN B aAInnu
Fabacea | Anthyillis vulneraria L. subsp. boissieri ¢coban + ) . . ) i} N I A I Pere
e Sag Born. gulu nnial
Geraniac Efodlum cicutarium (L.) L'Hér. subsp. ignelik + ) + i} + R I O N R
eae cicutarium
. . . . kirag Bulb
. + - + - - - - -+ -] -
Iridaceae | Gladiolus atroviolaceus Boiss. siiseni ous
Iridaceae | **Crocus ancyrensis (Herb.) Maw gpkara_ + - - - - S e e T B
cigdemi
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Table 2 (continued)

Plant Name Plant Characteristics

Crocus cancellatus Herb. Bulbou
Iridaceae subsp. damascenus pivok + - + - - - o I I B R I
(Herb.) B. Mathew
Iridaceae Gladiolus italicus Mill. kihgotu + - + - - - P O sBuIbou
**Crocus danfordiae ince Bulbou
i Maw subsp. danfordiae - - - - - .
Iridaceae p cigdem + s
. **Salvia hypargeia Fisch. | _. i} B ; i} I R N R
Lamiaceae C.A. Mey. siyahot + +
. L Fatma Perenni
Lamiaceae | Salvia virgata Jacq. anaotu + + + - - - S IR I I B b
. Thymus fallax Fisch. & ) Perenni
Lamiaceae C.A. Mey. catri + + - - - - o A I R R
Lamiaceae Ziziphora clinopodioides | dagd . + B i} i} i} I U I R Perenni
Lam. reyhani al
o . . . dogu Bulbou
Liliaceae Allium orientale Boiss. sogan + + - - - - P s
Liliaceae Fritillaria persica L . kirk lale + - - - - + RN R R B R Eulbou
o . . kedi Bulbou
Liliaceae Muscari coaleste Fomin boncugu + - - - - + o BRI R R
Lythraceae | Lythrum salicaria L. hev + - + - - - S| -] -] -] - |Peremi
hulma al
Malvaceae | Malva neglecta Wallr. (;"obg'n + - + - - + P T e Perenni
coregi al
Orobancha . . . Parasiti
ceae Euphrasia pectinata Ten. | gbézotu + - + - - - o I B B D
Orobancha . dinlendire Parasiti
ceae Orobanche aegyptiaca n + + - - - S BN I IR N B
Papaverac ““Glaucium Perenni
acutidentatum Hausskn. | tavukgéti | + - - - - - e e
eae al
& Bornm.
Papaverac | Papaver dubium L.
eae subsp. Dubium képekyagi * * * * Annual
Papaverac | Papaver macrostomum A ) i} ) ) ) . .
eae Boiss. & A. Huet minimitge | + * Annual
Fumaria officinalis L.
Z:gaverac sahtere + - - - - + = | =+ | =1 = [Annual
Poaceae Hordeum vulgare L. arpa + - - - - - =1 = =1=1 = [Annual
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Table 2 (continued)

Plant Name Plant Characteristics
Flower Leaf
characteristic | characteristi
S CS
)
2l o
8| |g|8|E
® c|S|Q
° = all|3
k] o 9 S|lo| o
= o olo|Q>
b c o|lwn|l3|=2 o
© = 3|3 =
(o)) < @ = © | » o
£ S le |Sl2clalel &
5 = £ 5 5 5 T(=| 0| T =
Local | 5 5 S © |8 [& [5(=|lo|o|o| S
. . ° o Ke) ° Ie) o 2|l o0|lon|ln|ln i)
Family Latin name name | o @ o o |lo |8 |[Llnlololo]l &
Polygona Polygonum arenastrum Boreau bezmece + - + - - L R IR R S P_eren
ceae otu nial
Polygona Polygonum cognatum Meissn. madimak + - + - - L T B R N P.eren
ceae nial
Polygona Rumex acetosella L. kquJ + - + - - - EON T B B P.eren
ceae kulagi nial
Polygona Rumex scutatus L. eksimen + - + - - - E I B B P.eren
ceae nial
Ranuncul (Anemone albana) Pulsatilla violacea | yayla Peren
Rubra. subsp. armena (Boiss.) riizgargul + - - - - LI T N I B
aceae " nial
Luferov a
Ranuncul I . . haseki Annu
aceae Aquilegia olympica Boiss. kiipesi + + - - - I I N
Ranuncul | Ranunculus pinardii (Steven) Boiss. Gaz + Annu
aceae yagiotu ) ) ) ) A R R R B =1
Resedac | Reseda lutea L. var. lutea muhabbet + N Annu
eae gigegi ) ) ) A A R B P
Resedac | Reseda tomentosa (Boiss.) Havli . } + ; ) } I I O I sy 1
eae Chamberlain” gerdanlik al
Rosacea | Agrimonia _eupatorla subsp. asiatica fitikotu . _ + B } B I I P I P_eren
e (Juz.) Skalicky nial
Eublacea Galium verum L. boyalik + - + - - - CO B I B Ei:en
Rubiacea | Galium verum L. subsp. glabrescens | sari , +
- - - - e e
e Ehrend. yogurtotu
grtlcacea Urtica dioica L. subsp. Dioica Isirgan + - - - - LI T N I Eizll-en
. nazli
Valeriana Valerianella locusta (L.) Laterr. kuzu + - - - - - |- |- |Annu
ceae . al
gevregi
Verbenac Verbena officinalis var. officinalis Mme,. + - + - - - - -+ -] - Annu
eae cicegi al
Acanthac | Acanthus hirsutus Boiss. subsp. el Peren
; aylpenges | + - + - - N I S I I
eae Hirsutus i nial
Chenopodium foliosum Asch.
Amarant P clilek + - + . - PO R D T
haceae
Muscari comosum (L.) Mill.
Asparaga (L) GRS + ) . ) i + | .| _.l4+]|_|.|Bubo
ceae us
Qesterace Achillea arabica Kotschy. hanzabel + + + - - I T R I I R Eizrlen
Asterace | Achillea santolinoides Lag. subsp. kardas o ~ o B . U I Y I Peren
ae wilhelmsii (K.Koch.) Greuter kinasi nial
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Table 2 (continued)

Plant Name Plant Characteristics
Leaf
Flower characteristic
characteristics s
(%]
2 o
38 3 |g|E
3 | &|5|¢
° = o (& B
2 ) L 5 |o| o
@ 2 Slol 21514
o = glal 2 =12 )
= S g 2l 8 |o|l® o
. £ |2 |2 |2 |62l c|glg =
Local |3 |% |§ |3 |3 |2 El=Z| 0 |o|o| &
Famil Lati Q o Ke] o] S) s |2|o|l o |olnl 8
y atin name name o %] m O |0 |- w|ln| D |D[D] a
Qsteracea Achillea setacea Waldst. & Kit. ayvabala + + + - - + C T N Ei:en
Asteracea Bellis perennis L. koyun + + + - - + -+ - |+
G - g6zu
Asteracea | Cirsium arvense (L.) Scop. kdy . i . ] i . R Peren
e goglren nial
Asteracea | Eupatorium cannabinum koyun o : o B . - S I P B Peren
e pitragi nial
Asteracea Hel/chrys_um plicatum DC. T o : o o o o ol e | o e P_eren
e subsp. plicatum nial
Asteracea | **Onopordum polycephalum beyaz o : o B ; R I I I
e Boiss. kangal
Asteracea | Pulicaria dysentgr/ca (L.) Bernh. yaraotu o o o B } o I I I I P_eren
e subsp. dysenterica nial
P Scorzonera mollis M. Bieb. P
steracea subsp. szowitzii goftigoda + - + - - | -] -] - |- DEeN
e nial
Asteracea | ,. Peren
A Scorzonera tomentosa L. alabent + - + - - - CI I S N nial
Asteracea | Solidago virgaurea L. subsp. altinbasak o o o B ; : ol e | o e Peren
e Virgaurea cicegi nial
B . Myosotis sylvatica Hoffm. subsp. | keles P
oraginac |y laris unutma + - + + - + o |l f e ffe e
eae pe nial
Boraginac | Alkanna orientalis (L.) Boiss. sari o : o B ; o I I I I Peren
eae var. orientalis sormuk nial
Sg;aglnac Heliotropium europaeum L. akrep otu + - + - - + CI T S N z\lnnu
Brassicac | Alliaria petiolata (M.Bieb.) Sarimsak o : o B } # | .| .| & |.].|Peren
eae Cavara & Grande hardali nial
eyl Agrostemma githago L. bugdayu + - + + - + CI R S N ] AL
aceae karamugu al
Ao Herniaria glabra L. atyaran + - + + - + - - - -]+ P_eren
aceae nial
Amaranth | Chenopodium album L. subsp. S - o : o B ; a I I P P_eren
aceae album var. album nial
- Hell_anthemum nummqlarlum cayir o : o B ; n N I P P_eren
(L.) Miller subsp. lycaonicum glingilu nial
Coode & Cullen
Crassulac | Sedum album L. GCoban + ) + + + + | .|| + | .|+ |Peren
eae kavurgasi nial
. . . Peren
Euphorbia | Euphorbia macroclada Boiss. neblul + - + + - + -, 1 | ial
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Table 2 (continued)

Plant Name Plant Characteristics
Leaf
Flower characteristi
characteristics cs
3
—_
gl |&8|gl
= | o|CT
1] S| 5|2
ol = ol 2
K<} ) g 5| o 3
g 2 RS
= o 5|35| 2 5 e
o < © 2| @ ® Q
C £ | |2 |e [B|2c|glg =
local |3 |E |§ |3 |3 |2 [=2|8]% E
i i 3 |8 |8 [ |3 |3 |2|58|88 =
Family Latin name name | o %) o o lo |8 |ltlon|ololD o
“elgne Coronilla scorpioides (L.) D.J.Koch akrepu + - + - - + o[- -+ -] - PR
ae burgcagdi al
Fabace | Sophora alopecuroides L. + + + ) i . N Perenni
ae acimeyan al
Trifolium repens L. var. repens i
Fabace P! p! ak tiggl o . o B ; R I I I R Perenni
ae al
Gerani Geranium subacutum (Boiss.) hos itir o } o B o PR I I U Perenni
aceae Aedo. al
CEEE Geranium tuberosum L. ¢akmuz + - + - + L RO R B N I FECL
ceae al
Hyperic ] . . Caye Perenni
+ - + - - + [ -] - |+] -] -
-, Hypericum lydium Boiss. sanciyan =
Hyperic e Perenni
yp Hypericum scabrum L. hasangay | + - + - - I R R I I
aceae : al
Hyperic | Hypericum perforatum L. subsp. sari o i o Perenni
. - - - O B I I
aceae veronense (Schrank) H.Linn. kantaron al
IrekrEs Iris persica L. buzala + - + + + + R I I N T NI
e atous
Ié:remac Melissa officinalis L. subsp. officinalis | ogulotu + + + - - L T B R I ;erennl
:;:remac Satureja hortensis L. cibriska + + + - - L T T R O :Ierennl
Lamiac Stachys cretica L. subsp. anatolica yaglikara ~ o o B ; a |l ol o el ol Perenni
eae Rech. f. al
Leti 2@ Prunella vulgaris L. gelincikle + + + - - + ==+ -] - PR
eae al
meotu
lemite **Marrubium parviflorum Fisch. & kiilli Perenni
C.A. Mey. subsp. oligodon (Boiss.) + + + - - L T R B N I
eae s bozotu al
eybold
Lamiac | Mentha longifolia (L.) L. subsp. dere o o o o Perenni
. h . - - P R I I
eae typhoides (Brig.) Harley nanesi al
Lamiac | **Salvia absconditiflora (Montbret & kara o o o B ; PR R I U O Perenni
eae Aucher ex Benth.) Greuter & Burdet | salba al
Lamiac Salwg _t:aqd:d:ss:ma Vahl subsp. galabor o o o B ; R I I I I Perenni
eae candidissima al
Lewlee Salvia frigida Boiss. sagir + + + - - L T R B N I Faianl
eae salba al
i Salvia microstegia Boiss. & Balansa i
Lamiac g yaglamba | + ~ o o - a S I I I Perenni
eae al
Iég;mac Salvia syriaca L. cevlikotu + + + - - + |- -]+ Zerennl
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Table 2 (continued)

Plant Name Plant Characteristics
Flower Leaf
characterist | characteri
ics stics
(2]
2 1o
8| |2|g|E
2 |g|5|¢
o = SN RN IPS
el g % 5lolo
o e 83222 o
o = g 2|8 | o o
= o o |S| “lalao =
5 |« |E|5|5]|5|2|8|E|(c|c| <
Local | o | § S |8 |&|% (55222 §
Family Latin name name |8 |8 |& |3 |8 |8 [El3|333] &
=l Scutellaria orientalis L. <El + - + - - & IR B I R Pe_re
ae kaside nnial
Lamiace | **Scutellaria orientalis L. subsp. alpina (Boiss.) dag o ; " 3 S P R I I I Pere
ae O. Schwarz var. glandulosissima O. Schwarz kasidesi nnial
Lamiace | ** Scutellaria orientalis L. subsp. bicolour alaca o } o ) S P I I O I Pere
ae (Hocsht.) J.R. Edm. kaside nnial
Lamiace | Scutellaria orientalis L. subsp. cretacea (Boiss. kulakli o B . alle o lollalalcls Pere
ae & Hausskn) J.R. Edm. kaside nnial
. **Scutellaria orientalis L. subsp. macrostegia .
Lamiace | (Hausskn ex Bornm.) J.R. Edm takkeli |1l L e ] L e ]| Pee
ae kaside nnial
. **Scutellaria orientalis L. subsp. pectinata
Lamiace | (Montbret & Aucher ex Benth.) J.R. Edm. tarakl L o e ]| RO
ae kaside nnial
. Scutellaria orientalis L. subsp. pinnatifida J.R.
Lamiace | Eqm. kirbag | L owe | o o e o4 |Pere
ae sirmi nnial
Lamiace | **Scutellaria orientalis L. subsp. santolinoides firat o ; " 3 S P R I I I Pere
ae (Hausskn ex Bornm.) J.R. Edm. kasidesi nnial
. **Scutellaria orientalis L. subsp. sintenisii .
Lamiace | (4aysskn ex Bornm.) J.R. Edm. (LU I I U R R O (N I O I
ae kasidesi nnial
) Scutellaria orientalis L. subsp. virens (Boiss. & )
Lamiace | Kotschy) J.R. Edm. vesil b e | o o e o] -] |Pere
ae kaside nnial
Lamiace | **Scutellaria salviifolia Benth. has . ) + i N P Pere
ae kaside nnial
Lamiace | Stachys cretica L. ] Pore
ae el || o * ) ) LR | onial
Lamiace | **Stachys cretica L. subsp. mersinaea (Boiss.) boncuk o ; . . ; PO PO Pere
ae Rech. f. salba nnial
Lamiace | Teucrium polium L. subsp. polium aciyavs | . + i ) O I O O O Pere
ae an nnial
Lamiace | Thymus kotchyanus Boiss. & Hohen. subsp. kekik o n a 3 e ol cllalals Pere
ae Kotchyanus nnial
Lamiace | .. , boz Pere
- Thymus pallasicus Hayek & Velen. kekik + + + - - L T R I B o
Lamiace . - sipil Pere
ae Thymus sipyleus Boiss. kekig + | + + - S nial
Fritillaria imperialis L. g
Lileezze P Agl_ayan o o i . B allo el ol Bulb
gelin ous
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Table 2 (continued)

Plant Name Plant Characteristics
Flower Leaf
characteristics | characteristics
(2]
g o))
8 g| gl £
= | 9| =
%) c| 5| @
o = ol & 2
o <) [0} o Q
= ()] o ) ol O
o c [0} > o
a ] Ol o 2= 28 o
o S gl 2| 2 ©f | o
_ £ - i o 5| 2 2| @ o
5 I £ 5 > ’5 - @ .=| © O©f
Local o s S ] 2 = S| E| o] o o &
. . 3 2 o e} s} s 2| o o »| o ©
Family Latin name name | 5 @ o 1S) (&) 2 I ===
Papaverac | Corydalis solida (L.) Clairv. Rumeli o ; o ; : o |l . |4 .. |Bulbo
eae subsp. solida kazgagasi us
Papaver rhoeas L.
Papaverac P gelincik o ; o ; : n I O P Annua
eae |
Plumbagin Annua
+ o + o - + =[S R
N Plumbago europaea L. karakina |
Rumex patientia L.
Polygonace p il + . + - = + EO T I e Reren
ae nial
+
Polygonace | Rumex tuberosus L. subsp. kéme n ; o ; - o . _ | _ | Peren
ae horizontalis (K. Koch) Rech.f. | tursusu nial
Primulacea Anagal{/s arvensis L. subsp. farekulagi o ; o ; : o I T O Pgren
e Arvensis nial
R, Alchemilla pseudocartalinica | kartal _ n ; o ; : o S O P R P_eren
Juz. pencesi nial
. s Peren
Rosaceae | Fragaria vesca L. dag cilegi + - + - - + [+ - |+ -] - nial
Rosaceae | Potentilla recta L. S [FENELS + + + - - + CRN I R P_eren
otu nial
. Peren
Rosaceae | Potentilla reptans L. resatinotu + + + - - + == - |+ nial
Rosaceae | Sanguisorba minor L. Q?}/ L + - + - - + O R Annua
digmesi |
Sanguisorba minor L. subsp.
lasiocarpa (Boiss. & kara
Rosaceae | {jausskn) Nordborg gondarme | ¥ - * - - R
Sanguisorba minor L. subsp. G
minor Fr + - + - - + O I I (R
Rosaceae diigmesi
Santalacea | Viscum album L. subsp. e n ; a ; n o . .
e Album

L. subsp. pectinata (Montbret & Aucher ex Benth.) J.R.
Edm., Scutellaria orientalis L. subsp. santolinoides
(Hausskn ex Bornm.) J.R. Edm., Scutellaria orientalis
L. subsp. sintenisii (Hausskn ex Bornm.) J.R. Edm.,
Scutellaria salviifolia Benth., Stachys cretica L. subsp.

anatolica Rech. f., Thymus pallasicus (Hayek & Velen.)
and Verbascum asperuloides Hub.-Mor.

All 157 species were flowering plants. Therefore,
certain sub-parameters of these species (flower charac-
teristics: colour, pleasant scent and blooming period;
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leaf characteristics: colour, seasonal colour change and
texture) were analysed. There were 124 plant species
with a blooming period of 3 months or longer. Seventy-
nine percent of the species had flowering period char-
acteristics that would make them useful in planting
designs.

The parameters that received the lowest scores in the
assessment were the fruit characteristic and usage as a
live fence. These two characteristics account for 2% of
the plant species.

Based on all the parameters, 8 species were found to
have maximum positive properties: Bellis perennis L.,
Helcyrsum plicatum DC. subsp. plicatum, Myosotis
sylvatica Hoffm subsp. rivularis Vestergr, Sedum album
L., Scutelleria oriantos L., Scutelleria oriantalis L.
subsp pectiana, Fritillaria imperialis L. and Fragarra
vesca L.

It was determined that of the studied plant species,
103 had leaf properties that would make them useful for
planting designs. In other words, the leaf characteristics
of 66% of the species generated the desired effect.
Flower parterres represented a prominent use of these
species. Only 56 species could not be used in flower
parterres. However, 24 of those 56 species could be used
for site cover. There were 2 remarkable species in terms
of fruit characteristics: Capsicum annuum L. and
Fragaria vesa L.

The results showed that 5% of the 157 species had 5
beneficial characteristics, 46% had 4 beneficial charac-
teristics, 27% had 3 beneficial characteristics, 18% had
2 beneficial characteristics and 4% had 1 beneficial
characteristic.

Conclusion

In this paper, the cultural heritage assets of Malatya City
as well as the local plant species growing naturally
within the city limits and maintaining continuity from
the past to the present as the living heritage of the city
were investigated, and the potential application of these
species in today’s city landscape was scrutinized. The
data obtained in this study reveals that the flora of
Malatya is rich in medicinal and aromatic species.

The studied local species have not been used in
completed or ongoing landscape architectural projects
in Malatya City; instead, exotic plants with foreign
origins were commonly used. The use of exotic species
leads to many problems. For example, they may not

@ Springer

generate the expected visual or functional composition
or provide continuity in landscape designs because of
the high level of care they need, their high purchase and
irrigation costs and their poor adaptation to soil and
climatic conditions. Furthermore, the increased use of
exotic species leads to the disruption of the existing
floral equilibrium. Using local species to restore the
landscape or as a substitute for exotic ornamental plant-
ings can help reversing the trend of species loss. Be-
cause they are adapted to the local region, they tend to
resist damage from freezing, drought, common diseases
and herbivores if planted in the same region (Dorner
2002). According to a report of National Wildlife Fed-
eration, “Native plants have formed symbiotic relation-
ships with native wildlife over thousands of years, and
therefore offer the most sustainable habitat”. The same
report states that exotic plants and artificially created
plant forms do not support wildlife as well as native
plants (National Wildlife Federation n.d). Thanks to the
benefits they provide, natural plant species that are
critical in ensuring the balance of flora and fauna are
key elements for ecological restoration.

The results of this study indicate that based on their
visual characteristics, the majority of the medicinal and
aromatic plants have potential applications in planting
designs; however, only a few of these species were
cultivated and produced. It is critical to cultivate these
species and include them in landscape architectural de-
signs to improve their recognition, to prevent the extinc-
tion of these species and to generate more sustainable
and healthier city landscapes. The effective use of these
plants in planting designs and their cultivation and pro-
duction are crucial. It is envisaged that popularizing the
use of medicinal and aromatic plants in landscape de-
signs would lead to an increase in the production and
economic activities in the region, hence contributing to
local progress.

Apart from their aesthetic and functional properties,
aromatic plants are known to pose biological risks
(Fusco et al. 2015). Biological risks mostly arise due
to inappropriate use of plant drying and storage
methods. Ainiza et al. (2015) state that toxigenic moulds
that contain Aspergillus flavus and Aspergillus
parasiticus show an increased activity when aromatic
plants are not stored under proper temperature and
humidity conditions. On the other hand, some types of
species of aromatic plants are known to cause allergic
reactions. Martinez et al. (2016) state that particularly
certain types of spices lead to allergic asthma. Therefore,
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it is essential to determine whether the plants to be used
in urban public landscapes carry allergic reaction risks
or not. On that account, it is recommended to use
instructive and cautionary elements in planting areas.
“Edible gardens” created for growing food can be in-
cluded in public spaces provided that they are controlled
in terms of food safety. It is also expected that these
areas will contribute to urban ecology as alternative
green spaces.
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