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GUL Herbarium, This study describes some of our observations from field studies conducted
Silene, throughout Tiirkiye over the years regarding the geographic, ecological, and
Gypsophila, ethnobotanical characteristics of the taxa of Caryophyllaceae family, as well as the
Bolanthus, systematic status of some taxa. Ethnobotanical characteristics, systematics, and
Ecology, taxonomy are explained based on herbarium, laboratory studies, literature data, and
Taxonomy. information obtained from local residents. Taxa of the Caryophyllaceae family are
insect-pollinated. They are generally plants of the Irano-Turanian element. They grow
) well in steppe vegetation from vulcanic and limestone. Their populations and taxa
Received 01 10.02.2026 |\, pers increase in the intersection of phytogeographic regions. According to their life
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form, they are generally chamaephytes, rarely therophytes or geophytes (rhizomed).
Accepted on 05.06.2026  According to ecological classification, casmophytes and lithophytes (xerophytes)
predominate, while mesophytes, ephemerals, and ruderals (cosmopolitans) are in the
minority. The most endemic taxa are in the genera Gypsophila, Silene, Bolanthus, and
Dianthus. All Bolanthus taxa in Tiirkiye are endemic. They are generally distributed in
the Lakes Region and its surrounding areas. Its taxa are primarily Mediterranean
elements. The genera of Gypsophila are Eastern Anatolia, while the genera of
Ankyropetalum are Southeastern Anatolia (Tirkiye). Gypsophila originates from the
Irano-Turanian phytogeographic region. Silene is the largest genus in the family in
Tturkiye. It is a very taxonomically challenging genus. Therefore, taxonomic problems
remain unresolved. A revision of the genus into sections is recommended. It is
distributed throughout Tiirkiye. The most important region for all taxa in the family,
but especially for Silene, is the area between Erzincan, Tunceli, and Erzurum provinces.
The area between Cemisgezek and Arapgir districts is the most important area to
study.Tum Taxa of the family can be seen from sea level to 3500 (-4000) meters, in
almost all seasons. Numerous systematic and taxonomic studies have been conducted
on the taxa of the family. However, its systematic status has not yet been established on
a solid scientific basis. This can be explained by the family's systematic difficulties, the
availability of herbaria, and the experience of researchers. The massive work titled
"Tustrated Flora of Turkey" cannot adequately introduce the family. Some genera and
species are well-defined, but others have been further complicated. Some genera and
species are well-defined, but others have been further complicated. The taxa used as
synonyms in this book should be reviewed. These genera are better known
systematically than others. Silene is a large and systematically problematic genus. It
contains numerous species complexes (S. caryophylloides, S. odontopetala, S. araratica, S.
caramanica, S. sipylea, S. armena etc.)). Revisions made without clarifying these
problematic species, creating an updated section key, and dividing the genus into
smaller groups cannot adequately serve systematics.
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INTRODUCTION

The Caryophyllaceae is one of the largest family
in taxon number in Tiirkiye. They are generally
annual or perennial herbaceous plants. This
article outlines the status of the Caryophyllaceae
family in the country.

The first work written on the plants of Tiirkiye is
"Flora Orientalis" (Boissier, 1865-1888). Later, the
book titled "Flora of Turkey and the East Aegean
Islands" consisting of 9 volumes was written
under the editorship of Davis (1965-1985).
Supplementary volumes 10 (Davis et al. 1988)
and 11 (Giiner et al., 2000), which included new
taxa and status changes added to the Flora of
Turkiye, were published. Finally, the List of
Plants of Tiirkiye (Vascular Plants) (Giiner et al.,
2012), prepared by Turkish botanists, aimed to
present the plant diversity of the country. This
book includes a list of Turkish plants and their
distribution within the country. According to
this book; The Flora of Tiirkiye comprises a total
of 11,707 plant taxa, including 9,996 species and
subspecies taxa, within 167 families and 1,320
genera (Gliner et al., 2012). Since this work, new
taxa have been added to the country's flora, and
they continue to be so. On average, a plant taxon
is added to the Turkish flora in every 20 days.
Numerous new taxa have been added to the
Turkish flora since 1988. It is very difficult to
explain the decrease in the number of family in
the "Plants of Turkey" book (Giiner et al., 2012).
Why has the 175 families decreased to 1677
However, the richness of Tiirkiye's biodiversity
compared to the floras of neighboring countries
is readily apparent.

Tiirkiye is one of the world's leading countries
in biodiversity due to its geography, soil
structure, geological, geomorphological,
topographical, climatic characteristics, and
historical factors. These geographical features
are based on the country's location at the
intersection of three distinct plant geographies
(Mediterranean, Irano-Turanian, and Euro-
Siberian) and the presence of the Anatolian
Diagonal, a mountain range that begins in the
south with the Nur Mountains (Amanos
Mountains) and is surrounded by the Eastern
Black Sea Mountains in the northeast.
Approximately one-third of the plants growing

in the country are relict or endemic plants that
formed before the emergence of today's climatic
conditions (Cigek et al., 2017).

The genera Dianthus, Silene, Agrostemma, and
Gypsophila are important ornamental plants in
the family, while Stellaria, Cerastium, and
Arenaria are important for landscaping. Some of
the genera Minuartia, Arenaria, Cerastium, Silene,
and Dianthus are cultivated as landscape and
indoor plants. Some taxa in the genera Saponaria,
Ankyropetalum, and Gypsophila are rich in
saponin and are of industrial importance.
Saponin is an important chemical substance
sought after in the chemical industry. The
family's economic importance also stems
primarily from saponin-rich taxa. Some species
of the genera Ankyropetalum and Gypsophila are
also important for food (Ozgelik and Yildirim,
2011). All taxa in the family are more or less
toxic; therefore, they also have medicinal
importance. They are mostly native plants
(Korkmaz and Ozcelik, 2012).

The genera Silene, Arenaria, Minuartia, Bolanthus
and Gypsophila, especially Silene oligotricha, S.
leptoclada, S. odontopetala, S. caryophylloides etc.,
are taxonomically problematic. There were
many systematically problematic taxa within the
genus Gypsophila, such as G. sphaerocephala, G.
bitlisensis, G. elegans, and G. heteropoda. Revision
studies were made on these species, and the
problem was solved (Fidan and Ozgokge, 2016;
Korkmaz and Ozcelik, 2011; Muca, 2017; Ozcelik
and C)Zgékge, 1995; 1999; 2023; 2024). There is
still no reliable species identification key for the
genus Bolanthus. In particular, B. minuartioides
and B. spergulifolius cannot be easily identified.
Bolanthus,  Gypsophila, — Ankyropetalum, and
Acanthophyllum, which were once one genus,
were later split into different genera. The
systematic characters of these genera are
intertwined, and the key to genus identification
is unclear. It would have been expected that
such systematic problems would also be
resolved in the Illustrated Flora of Turkey
(Yildiz, 2025)!

Despite being a small genus, Bolanthus is a very
taxonomically challenging one. Long-term
studies are required on each genus. For larger
genera such as Silene and Gypsophila, revisions
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should be made not on a genus basis, but on a
section basis. The genus Gypsophila (Armagan et
al., 2017; Korkmaz and Ozcelik, 2012; Ozcelik
and Korkmaz, 2011; Muca, 2017; Ozcelik and
Ozgékge, 1995; 1999; 2023; 2024) and two
sections of Silene (Auriculatae Boiss. and
Brachypodeae Boiss.) have been revised by us
(Ozgelik and Kilig, 2007). Section Hagenia has
also been revised (Fidan and Ozgokge, 2016).
Performing family-based revisions without
section keys for large genera like Silene and
Gypsophila is technically flawed. Therefore, the
existing species and genus identification keys
are not very effective. The section key for genus
Gypsophila was prepared by us (Ozgelik and
Ozgékge, 2024). Furthermore, new studies are
constantly underway to provide a more detailed
description of Turkish plants. This article aims
to draw attention to this issue and provide some
information.

MATERIALS AND METHODS

All of Tirkiye was explored for scientific
purposes as part of various research projects,
and observations were made over an extended
period. Opinions have been expressed about the
ecological factors that cause taxa to grow
there.The ethnobotanical information and the
process of assigning local names to plants
described in this article were obtained from
interviews with local people and observations of
their economic uses. Literature is also used in
the naming of local names (Baytop, 1984).

The GUL Herbarium is a regional herbarium
and is very rich in taxa of the Caryophyllaceae
family. Its specimens have been collected from
across the country for years. Based on these
samples, systematic studies have been
conducted on the genera Bolanthus (Ozgelik,
2024), Ankyropetalum (Ozgelik and Muca, 2010),
Silene (Ozgelik and Kilig, 2007), Gypsophila
(Ataslar and Ocak, 2005; Armagan, 2016;
Ozcelik, 2023; 2024; Arslan and Giilerytiz, 2002),
Bufonia (Serdaroglu, 2001), and Petrorhagia
(Aktas et al., 2010). Similarly, ecological studies
(Korkmaz and Ozcelik, 2013) have been
conducted. In addition to these, some of the
observations made in the field and in the
herbarium are described in this article. The

coordinates and altitudes of some important
localities are given. Attention is drawn to the
mountains or localities that are centers of
genotypic  differentiation of the plants.
Photographs of habitats and plants have been
included to facilitate the identification and
comparison of some rare species. The majority of
the findings are based on field observations.
General rules have been applied in presenting
systematic information. The article includes
findings from some lesser-known taxa or those
with questionable systematic status. Most of the
laboratory work was conducted in 2025 at the
GUL Herbarium.

FINDINGS AND DISCUSSION

General characteristics of Caryophyllaceae
family taxa obtained from field observations are
described below:

Ecology:

Taxa of the Caryophyllaceae family grow in a
wide variety of habitats in Tiirkiye. Due to the
high number of taxa, each taxon may have
different ecological requirements. Therefore, the
family can spread across a wide variety of
habitats. The taxa generally grow in volcanic-
rock steppe vegetation. Volcanic-rock areas in
Tirkiye are generally found within the Irano-
Turanian phytogeographic region (Eastern
Anatolia, Central Anatolia, and Southeastern
Anatolia); the Euro-Siberian phytogeographic
region (the entire Black Sea region and Northern
Marmara region); and partly within the
Mediterranean phytogeographic region, namely
the Lakes Region. It is clear that members of the
family grow more abundantly in these areas
than in other regions. The ecology and
geographic distribution of the family's taxa
depend on understanding the characteristics of
these areas and related taxa in the field.

The rock types of the Mediterranean
phytogeographic region are predominantly
limestone, andesite, and marble. Conglomerate,
volcanic (pumice), and serpentine (Mugla,
Burdur provinces) also occur. Rocks rich in Fe
(iron), Zn (zinc) and Cu(copper) and soils
formed from these rocks are preferred for most
taxa. The largest number of taxa in the family
grows at the intersections of these
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phytogeographic re gions. The districts of
Beysehir and Seydisehir districts (in the Irano-
Turanian phytogeographic region), Akseki,
ibrads, Guindogmus, Yalvag, and Aksehir
districts (in the Mediterranean phytogeographic
region); Malatya, Kars, Erzurum, Ardahan,
Erzincan, Van, Bitlis, Tunceli provinces (in the
Irano-Turanian  phytogeographic region);
Kahramanmaras province (in the
Mediterranean); Tokat and  Glimiishane
provinces, especially the Zigana Pass; Artvin,
Rize, Giresun provinces (in the European-
Siberian phytogeographic region) and Kop Dagt
in Bayburt (in the Irano-Turanian
phytogeographic region) are very rich areas. The
Iran-Turan region has a continental climate type;
the Mediterranean and Euro-Siberian regions
have a maritime climate. The Mediterranean
climate has hot and dry summers and mild and
rainy winters; the Euro-Siberian region has cool
and rainy summers and cold and rainy winters.
The continental climate has cold and dry winters
and cool and dry summers. It is closer to a
desert climate. It has the least annual
precipitation. Most of the precipitation comes in
the form of snowfall, and plants begin to emerge
with the melting of the snow. They grow,
develop, and die within a short time. The life
cycle is short.

Members of the family are generally plants of
steppe vegetation. The steppe is the dominant
vegetation type in the Irano-Turanian region.
Because steppe vegetation in Tiirkiye is mostly
secondary, it exhibits degeneration in natural
habitats. Species diversity is high in the steppe,
with forest trees and other woody plants found
in small amounts. The flora is generally
composed of herbaceous plants. Approximately

three of Tiirkiye's seven political regions are
located in the Irano-Turanian phytogeographic
region. Therefore, they are less common in the
Black Sea region (Europe-Siberian region), as
this region is largely covered with forests and is
extremely humid. Steppe areas in the Black Sea
and Mediterranean regions are secondary,
anthropogenic, and are open spaces formed by
the destruction of forests.

Taxa of the genus Gypsophila are generally
distributed in gypsum-bearing rocks, steppes,
and partially in debris fields (road and field
edges). Populations are strong in the Iran-Turan
region (Sivas, Eskisehir, Malatya, Erzincan,
Ankara, Kayseri, Konya, Sanlurfa, Mardin,
Gaziantep provinces); they are weak in the
Mediterranean region; only the Kiitahya region
and the Phrygian Valley are relatively rich in
gypsum-bearing rocks. Due to these rocks, taxa
of the genus Gypsophila are distributed in
populations in these provinces. Another rock
type preferred by members of the genus is
volcanic. Volcanic lands are abundant in the
Lakes Region (Isparta, Burdur, Antalya) and
Eastern Anatolia (Erzincan, Erzurum, Van, Bitlis
provinces). Gypsophila taxa grow abundantly in
these areas in Eastern Anatolia. Casmophyte
plants grow abundantly in rock cracks (such as
Gypsophila olympica, G. lepidioides, G. tenuifolia, G.
pulvinaris, G. simonii). They are generally xeric
steppe plants. Taxa growing in grassland areas
such as G. curvifolia and G. heteropoda are rare.
Sometimes weeds such as G. pilosa, G. elegans, G.
muralis can also be seen.

The rhizosphere region of Silene species, in
particular, serves as a nest for the reproduction
of insects in nature. Fig. 1.
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Casmophyte that grow n the

olympicu“(L.

Bursa, Uludag). Fig. 1c. Silene brevicaulis (Regional endemic: from Erkenek, Malatya).

Bufonia species are mostly ruderal. Populations
are strong in the areas where they grow. There
are several species in Tiirkiye. The genera
Agrostemma and Vaccaria have the fewest taxa.
Silene is the largest genus in the family in
Tirkiye. There are approximately 960 species
worldwide and 170 in Tiurkiye. The large
number of taxa reflects the extensive habitat and
geographical distribution. Its taxa generally
prefer volcanic terrain. Therefore, more species
are found in the Irano-Turanian region (Eastern
Anatolia, Central Anatolia, and Southeastern
Anatolia regions). Rock-bound species such as
Silene odontopetala, S. brevicaulis, S. azirensis, S.
akmaniana, S. araratica, S. leptoclada, S. lycaonica,

S. phrygia, and S. saxatilis are numerous. The
areas where taxa from the family
Caryophyllaceae grow abundantly in Turkiye
are described below.

The Lakes Region: Numerous taxa of the family
grow in this region. The genera Bolanthus,
Ankyropetalum, Acanthophyllum, and Silene are
generally plants of volcanic terrain. The species
of the Bolanthus genus are located in the Region.
Considering the population size and species
diversity, most of the taxa originate from the
Lakes Region (i.e. Mediterranean). The Sultan
Mountains (Konya-Isparta-Afyonkarahisar), in
particular, are the center of differentiation for
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the genus. This area extends towards Mersin via
the districts of Hadim, Taskent, and Ermenek.
Bolanthus  taxa  exhibit a  geographical
distribution more dependent on rock structures
than other genera. Climate is not the primary
factor in the genus' distribution. The primary
ecological factors are rock and soil. B. thymifolia
is concentrated around Lake Salda (Burdur) and
Serinhisar district (Denizli province, especially
around Kopekbeli); B. cherlerioides in the Sultan
Mountains (Konya-Isparta); B. spergulifolius in
the Alma Mountains (Usak province) and
Tavsanli district(Kiitahya province) areas.
Davras Mountain, approximately 15 km from
Isparta city center, is also an important area for
the genera Silene, Cerastium, and Saponaria.
Endemic taxa are abundant in its alpine steppe.

Lake Van Basin: Mount Pelli is located on the
Gevas (Van) to Tatvan (Bitlis) highway. Silene
erimicana grows abundantly on this mountain
(N: 38 23 995, E: 0 42 46 637, 2600-2775 m). The
rock structure of this area is rich in iron (Fe). The
plant forms attractive cushion-like clumps with
yellow petals. Its vertical spread begins at 2400
m and continues up to 3000 m. The population is
dominant at 2600-2700 m. Flowering decreases
above 2700 m. Animals enjoy eating the tops.
The plant has sticky stems.

Van-Agr1 provinces: On the Caldiran district
(Van)-Dogubeyazit district (Agr1) highway, 30-
40 km from Dogubeyazit, the area around
Soguksu village is covered with volcanic tuff.
Silene araratica grows abundantly in this area.
Differentiated populations of S. araratica are
found in the steppe at approximately 2000 m, in
Van, Gurpinar, Giizeldere Pass, and Kirklar
Tepesi (Isikpinar and Hamurkesen villages).
Between Kemah district(Erzincan province) and
Pulimir district(Tunceli province) (N: 3820270
E: 04337202 2115-2250 m), S. araratica plants
form dense cushion-like clumps. Changes in the
species' characteristics are observed depending
on the rock and the changing region. Plant
clumps can vary in size. It is a casmophytic
species on rocks and in open areas. Petals
initially yellow, later turning whitish and rarely
pinkish, and plants are variable in size. These
characteristics indicate that the species is
polymorphic and strongly influenced by its
ecological conditions.

Erzurum, Erzincan and Tunceli provinces: The
Dumlu Mountains are located on the Tortum
highway. 35 km from Erzurum (N: 40 08 930, EO
41 26 141, 2035 m). This locality is a derbent (a
gorge). This is the area where S. armena exhibits
the greatest variation. Approximately 10 Silene
species grow in this area. Their populations are
also large. These species also occur in the hills
along the Erzurum-Van highway. Palandcken
mountain (Tekman district) is alpinic steppe.
Taxa of Silene grow abundantly here. In
particularly, S. pungens is widespread.
Gypsophila vanensis is also abundant in the area.
And its populations show differenties. It is
endemic to the region. Most of the eastern
endemics are distributed in this center, namely
the Erzurum-Erzincan-Tunceli triangle. From
here, there is a passage to Dogubeyazit and Van.

Sivas province: The Sariz and Binboga
Mountains, and the upper reaches of Ziyaret
Tepe (Sancakagil, Tavla, and Cagsak villages)
are covered with steppe vegetation at elevations
of 2100-2400 m. Tavla village and Ziyarettepe
(the spring water area) in Sancakagil village are
limestone rock areas. The bedrock changes
locally in the area. The diversity and distribution
of species also change depending on this change.
Generally, the upper levels are limestone, while
the lower levels are conglomerate, serpentine,
and sandstone. The soils are mostly clay. Steppe
is an important vegetation type for the Silene
genus. Detailed ecological investigation of this
area is recommended.

Kayseri province (Pinarbasi district: Kavak
village vicinity): This is an area under excessive
grazing pressure. Because of the abundance of
gypsum-bearing land around the town of
Pmarbasi and Kaynar, species of Gysophila with
capitulate inflorescences (Group B), such as G.
sphaerocephala, are widely distributed. From
Kaynar town, 5 km before Kavak village, one
passes into Sarkisla (Sivas). Hybridization of
Silene taxa is observed in this area. Hybrid
populations similar to S. akmaniana, S.
odontopetals, and even an unidentified S.
akmaniana are noteworthy. Narrow-leaved and
broad-leaved species of the genus grow
abundantly in the area. Populations of other
genera in the family are also present.
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Hatay-Kahramanmaras provinces: Silene and
perennial Dianthus species grow abundantly in
the vicinity of the Atattirk Viaduct (N: 37 10 896,
E: 036 42 527). The area is also known as
Nurdag: or Nurhak Dag1. Dianthus species add a
natural appearance to the area with their diverse
flowers. An ecological study of this area is also
recommended.

Geographic Distribution:

The gene center of the genus Gypsophila is the
Eastern Anatolia region of Turkiye, which lies
within the Irano-Turanian phytogeographic
region. This region borders Iran. The genus is
monophyletic. In Tiirkiye, Eastern Anatolia,
Central Anatolia, and Southeastern Anatolia
belong to the Irano-Turanian phytogeographic
region. Members of the genus Gypsophila are
distributed within these three political regions in
Tirkiye. In the Mediterranean and Euro-
Siberian phytogeographic regions, not many
taxa grow. Population diversity and population
size increase from west to east. Members of the
genus Ankyropetalum are prominent as one
moves south. This genus is thought to be of
Saharo-Arabian origin. In Tiirkiye, it occurs in
Southeastern Anatolia and, to a lesser extent, in
Hatay Province.

Taxa of the family are generally steppe
vegetation plants. Because they prefer volcanic
and limestone rocks, most of the taxa are
elements of the Irano-Turanian region, in
proportion to the distribution of these rocks in
Turkiye. Elements of the Mediterranean
phytogeographic region come second. Field
weeds and other ruderal plants are abundant in
the genera Bufonia, Arenaria, Minuartia, Silene,
Agrostemma, Vaccaria, and Gypsophila. Therefore,
cosmopolitan plants also occupy a significant
place in the family. The most cosmopolitan taxa
are in the genera Silene, Spergularia, Holosteum,
Stellaria, ~ Minuartin,  Arenaria,  Gypsophila,
Saponaria,  Telephium,  Vaccaria,  Petrorhagia
Bufonia, Polycarpon and, Moehringia respectively.
There are no cosmopolitan taxa in the genera
Bolanthus, ~ Thurya, Phryana,  Acantophyllum,
Allochrusa,  Lychnis,  Cucubalus,  Loeflingia,
Lepyrodiclis, and Velezia. While endemic and
narrowly distributed taxa are known in Tiirkiye,
cosmopolitan taxa are less well-known. S.

spergulifolia, S. vulgaris, S. fabaria, S. dichotoma, S.
conoidea, and S. colorata are cosmopolitan plants.
They are abundant in fields, roadsides, and
along walls. Annual taxa are more cosmopolitan
than perennial. There are a few biennial species,
such as Gypsohila silenoides. Myosoton, Sagina
Moenchia, and Cerastium taxa grow more
dependent on humidity than others.

S. armena, S. araratica, S. acaulis, S. oligotricha, S.
ruscifolia, S. brevicaulis, S. tunicoides are steppe
plants that are distributed depending on the
geographical region. Fig. 1, 2.

Similarly, although Silene leptoclada grows
abundantly in the marble and limestone cliffs of
Antalya and Isparta provinces, it has not been
observed elsewhere. It is a rare and endemic
species.

Silene ruscifolia: A strong population is only
found in an eroded area in Bahtiyar village,
Yalvag district(Isparta province). Very weak
populations have been observed in some
localities in Van province. The Tecer Mountains
(Sivas province) is its type locality, but it has not
been observed there. It is a rare species. Fig. 2.
The family still contains numerous taxa whose
geographic range, i.e., their phytogeographical
region, is unknown. More fieldwork and
geographic information are needed. Endemic
taxa in genera such as Bolanthus, Gypsophila,
Silene, Dianthus, Cerastium, Arenaria, Velezia, and
Petrorhagia are important. For example, Dianthus
zonatus, Bolanthus sertavulus, B. cherlerioides,
Gypsophila heteropoda, G. lepidioides, etc., can be
used as indicators for determining geographic
boundaries.

Silene oligotricha: This rare and endemic
species has only been recorded from Puliimiir
district (Tunceli province). We found it under
bushes in a military area at the summit of
Pultimir. It has not been seen elsewhere. This
finding confirms the species' presence in Turkey,
demonstrating that its habitat is steppe and
protected among thorny shrubs.

Silene azirensis: This species grows on the
extremely steep and eroded slopes of Kesis
Mountain in Erzincan province. It is only found
in this locality, between 2700 and 3000 meters. In
this area, the rocky and debris-covered areas are
mobile in alpinic steppe vegatation. Its red
flowers are easily recognized in July. Its leaves
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are glandular hairy; the flowers are solitary or in
dicasias of 3-5. Its flowering and seed setting
occur in the 7th-8th months. It produces few
seeds. For all these reasons, the taxon is quite
poorly distributed throughout its range. Grazing
pressure also threatens the species' extinction.

S. azirensis is a local endemic. Goats and sheep
consume this species extensively, literally
picking them off one by one. The urine of the
animals that eat it is oily and sticks to the
animal. Fig. 3.

Fig. 2. Silene leptoclada (Regional endemics: from Akseki, Erenyaka village), S. ruscifolia (from Yalvag,
Bahtiyar village). Fig. 3. Silene azirensis (Local endemic: from Kesis mount, Erzincan).

Silene pungens: With its spiny leaves and clump-
forming forms, it is very common in the alpinic
steppe. This species is an important plant of the
alpine steppe vegetation on Palandoken
Mountain near Tekman district, Erzurum
province, as well as on Kesis Mountain in
Erzincan province and around the Giizeldere
Pass in Van province. It is a characteristic plant

of the Irano-Turanian region. It grows
abundantly on volcanic rock and gravelly slopes
between 2600 and 3000 m. Morphologically, it
resembles S. erimicana and Silene oligotricha. The
main distribution center of these three related
species is the Erzurum-Erzincan-Tunceli
triangle, and also, to a lesser extent, Van. Fig. 4.

Fig. 4. Silene pungens: It is an Irano-Turanian element. Its populations are strong in Kesis Mountain (left

side) and Palandéken Mountain (right side).

Economic Importance:
Most genera in the family are not economically
important. The most economically valuable are

Dianthus and Gypsophila. Five species of the
Gypsophila genus are economically important (G.
arrostii var. nebulosa, G. bicolor, G. paniculata, G.
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ruscifola, G. sphaerocephala, etc.). Root extracts of
these species are used in halva, as a fire
extinguisher, and as a polish for precious metals.
G. paniculata is valued by florists. Larger
inflorescences of G. sphaerocephala are also
important in floriculture. Saponin content in
Gypsophila ranges from 13% to 28%. The lowest
saponin is found in G. ruscifolia and G. arrostii,
and the highest in G. bicolor roots. G. bicolor
populations are very strong in Iran and
Azerbaijan because it is not used economically
in these countries and is not collected. Saponin is
a raw material for the soap industry. It is also
used for medicinal purposes and to flavor foods.
Its extract is used as a fire extinguisher and to
clean precious metals such as gold.

In our study, a very fine powder was obtained
by boiling soapwort roots and removing the
water with a spray dryer. Approximately 1000
kg of water was evaporated to obtain 1 kg of
powder. High saponin levels were expected in
this powder. This powder was used in the
manufacture of soap, surfactants, etc. However,
its foaming and surface cleaning properties were
found to be weak. In other words, the
evaporated water also reduced the saponin
content. Therefore, in recent years, efforts have
been made to obtain pure saponin using
chemical solvents (Herold & Henry, 2001). Due
to its economic importance, cultivation and mass
production efforts are ongoing (Gribble, 1999).
G. sphaerocephala is being cultivated in Konya
province for the reclamation of degraded and
unproductive agricultural lands; the land can be
made productive within a few years (Babaoglu
et al., 2004). Only A. gypsophiloides (Helva kokii)
of the genus Ankyropetalum is known to be used
economically and as a food additive. Most
species in the family are poisonous. Although
Silene wvulgaris is used as a food additive
(flavoring), domestic mammals grazing Silene
azirensis experience kidney damage, and blood
appears in the animal's urine. This indicates that
the plant is causing kidney damage. Generally,

Silene taxa are not used widely by the public or
industrially. They are of minor importance in
floriculture. Mammals do not graze much.

Genera of Dianthus and Cerastium are attractive
plants in the genus. Therefore, D. caryophyllus
(Turkish Yabani Karanfil) and D. barbatus
(Turkish Hisntiyusuf) are important in
horticulture and as indoor plants. The most
important species in floriculture is Gypsophila
paniculata. Gypsophila 'Perfecta' is cultivated in
Turkiye (Karagtizel, 2003). Landscapes such as
Cerastium tomentosum (Turkish Farekulagi) are
important in landscaping. The flowers of the
genus Saponaria are very showy. Therefore, S.
officinalis is used for ornamental purposes in
landscaping and home gardens. Its extract has
medicinal value and can be used in cleaning
products. All members of the genus in Turkiye
are showy. Because they can grow in a wide
variety of environments and often prefer
degraded areas, they can be preferred for
rehabilitating degenerated land. They produce
abundant seeds, have a high germination rate,
and are particularly good groundcovers. After
planting soapwort seeds in fields, the roots can
be harvested three years later. If not desired,
they can be harvested after 8-10 years. They
significantly accumulate heavy metals in fields,
decompose rocks, and deepen the soil layer.
Those growing on eroded slopes (such as G.
simulatrix) prevent landslides. Casmophytes or
lithophytes of the genera Arenaria, Minuartia,
Gypsophila,  Silene, and Cerastium can be
important in establishing rock gardens.
Although not widely known, an experimental
trial of diabetes mellitus has been conducted on
Bolanthus spergulifolius, (Derici et al., 2021), B.
turcicus (Ozdas et al, 2024) with significant
success. This success is believed to be due to the
essential oil in the hairs of the substance ethene.
It has been revealed that some species in the
family can be used in cancer treatment
(Houshdar Tehrani et al, 2021). Fig. 5.
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The ornamental plants of the family: Fig. 5a. Saponaria officinalis, Agrostemma gracilis and S. kotschyi. Fig.
5b. Gypsophila bicolor is rich in saponin. Gypsophila species with globular inflorescences are important in

floriculture.
Local and Turkish Names:

Gypsophila taxa are known locally as ‘Coven,
Cogen, Cavan and Cevgen' (Baytop, 1984;
Oztiirk and Ozgelik, 1991; Ozgelik, 2016). A.
gypsophiloides,  belonging to the genus
Ankyropetalum, is known as ‘Helva koki” or
‘Coven’ in the Siirt region. A. reuteri and A.
arsusianum have no local names or usage.
Scientists have named A. arsusianum ‘Arsuz
coveni’, for A. gypsophiloides ‘Az¢oven’ and for
A. reuteri Ahir¢oveni’ (Giiner et al., 2012).

Silene vulgaris is well known to the public and is
called "Givigkanotu" (Baytop, 1984). The local
name and use of other Silene species are
unknown. In recent years, scientists have named
them ‘Nakil” (Giiner et al., 2012). Members of the
Bolanthus genus have no local use or name. In
recent years, scientists have named them
‘Havaotu’. Some species of the Dianthus genus
have been cultivated. Those produced as
ornamental flowers are called ‘Hiisnti Yusuf’.
Wild species and those with less fragrance are
called ‘Karanfil’.

Taxonomy and Classification

The first work on the flora of Tiirkiye was Flora
Orientalis by E. Boissier (Boissier, 1865-1888).
This work was in Latin. The most important
work since then was Flora of Turkey and the
Aegean Islands (Davis, 1965-1985; Davis et al.,
19888). In the early 2000s, Turkish botanists
wanted to publish in Turkish the plants of
Turkiye. Vascular plants is an encyclopedic
work prepared by numerous authors (Giiner et
al.,, 2012). “The Illustrated Flora of Turkey’ began

publication in 2018. Although planned for 35
volumes, it is estimated to be around 60. The
Caryophyllaceae family has been published in
17 volumes (Yildiz, 2025). This book published
some genera of the Caryophyllaceae family
(Gypsophila, ~ Silene, Ankyropetalum, Bolanthus,
etc.). However, this work contradicted some
classical taxonomic approaches, bringing
previous taxonomies and their work into
question. Such contradictions were rare in
previous publications. However, this
contradiction does not apply to all genera; it
encompasses some genera. Silene is one such
genus.

The genus Gypsophila L. is closely related to the
genera Ankyropetalum Fenzl and Bolanthus (Ser.)
Rchb. Gypsophila and Ankyropetalum originate
from the Irano-Turanian region, while the genus
Bolanthus originates from the Mediterranean
phytogeographic region. An identification key is
insufficient. Experience is required to identify
the genera.

Species in Group A of the Flora of Turkey
(Davis, 1967), such as Silene caryophylloides, S.
odontopetala, S. rhyncocarpa, S. fenzlii, S.
caramanica and S. sipylea, are highly problematic.
We have revised this group. However, the
subspecies of S. caramanica remain controversial.
S. caryopylloides is also a highly problematic
species. Population-level biosystematic studies
should be conducted for S. fenzlii, S. leptoclada, S.
muradica, S. armena, and S. odontopetala, and their
systematic characteristics should be clarified.
Superficial studies only pollute the literature.
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S. odontopetala: Dedegil Mountain (N:
3741175, E: 03117881, 2200 m), limestone cliffs,
valleys, and the upper reaches of Cukkapinari,
along stream beds, from the foot of the
mountain to its summit. Populations are large
and diverse: polymorphic, with yellowish petals,
yellow calyx, indistinct veins, and short calyx in

Group 1; and long calyx, pink with purple veins,
and purple petals. Even within the same
mountain, population differences are observed.
This variation is seen in Isparta, Davras
Mountain (N: 3746111, E: 03045034; vertical
distribution up to 2060-2300 m). Morphological
differences are also noteworthy. Fig. 6.

Fig. 6a. Silene odontopetala shows morphological differences depending on the habitat in which it grows.
Fig. 6b. Silene araratica (Regional endemic: from Cigekpinar village, Giirpinar/Van).

Silene argaea: Caespitos, perennial, ascending,
herbaceous. Plant height 1.5-5.4 cm; crispate-
pubescent; pubescence increases towards the
top. Nodes are few; internodes 3-12 mm, 1 (-2)
flowered. Calyx slightly swollen in fruit, not
suffocated around the anthophore. Petals
auriculate. It is an endemic that grows in rocky

Local endemics:
Fig. 7a. Silene argaea (from Erciyes Mountain). Fig. 8b. Silene fenzlii (from Pinarbas: district, Kayseri).

Silene lucida subsp. lucida:

Perennial, suffused (cushion-forming),
herbaceous plants with erect stems, 10-20 cm
tall. Inflorescence a single flower or a 2-flowered
dichasm. Calyx 11-15 mm; 13.73 + 0.87,
puberulent, rarely glandular, venation reticulate,

places and rock fragments between 2700-3000 m
(-32000) m in the area between Kayseri and
Yozgat provinces. To better understand this
species, Mount Erciyes (Kayseri) and its
surroundings should be examined thoroughly.
Fig. 7.

more or less unsuppressed around the
anthophore. Petals auriculate, 9-12 mm. Capsule
oblong-ovoid, within the calyx; teeth triangular.
Anthophore sparsely puberulous. It is endemic
to the Irano-Turanian and Mediterranean
phytogeographic regions, growing in rocky
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areas at an altitude of 1500-3000 (-4000) m,
flowering in the 7th-8th months.

S. L subsp. glandulosa is an endemic species
that grows shorter, blooms earlier, and grows on
the rocky outcrops of Davras Mountain (Isparta
province) at an altitude of 2000-2300 m.
According to field observations, S. lucida subsp.
glandulosa should be a separate species. Based on
morphological characteristics, it is closer to S.
rhynchocarpa than to S. lucida. In this case, this
taxon should be called S. glandulosa. Davras
Mountain is within the distribution area of S.
lucida and does not meet the conditions for
subspecies formation. S. lucida subsp. glandulosa,
included in the 11th volume of the Flora of

Turkey (Gtiner et al., 2000), was considered a
subspecies of S. lucida. This taxonomic problem
has not been solved in the work titled Illustrated
Flora of Turkey (Yildiz, 2025).

Silene caryophylloides: Its spiny, cushion-
forming form attracts attention in rocky areas.
Numerous taxa with varying flower colors,
calyx length, anthophore length, and leaf size
and shape are grouped under this species name.
It is abundantly found in rocky areas
throughout Turkey. In our opinion, the taxa here
are not the same species. Biosystematic and
DNA studies will further clarify the differences.
Fig. 8.

Fig. 8. Silene caryophylloides (from different localities of Tiirkiye).

The genus Bolanthus is represented by 13 species
in Tiurkiye. All taxa are endemic. It is a
taxonomically  challenging  genus. Some
researchers have attempted to create a species
identification key (Ozgelik, 2023). However,
none are suitable. B. minuartioides and B.
spergulifolius, in particular, are closely related
species. The inadequacy of the keys produced is
due to the intertwining of morphological
characters and the lack of clear boundaries.
Therefore, other characteristics, not just
morphological ones, must be used.

CONCLUSIONS AND
RECOMMENDATIONS

The Aegean and Mediterranean regions in
Turkiye have received the most floristic
research. The Eastern Anatolia, Southeastern
Anatolia, and Central Anatolia regions are less

well-known from a floristic perspective. Because
most taxa of the Caryophyllaceae family grow in
regions of Tiirkiye that are less well-known from
a floristic perspective, much research remains to
be done on their geographical characteristics.
This situation leads to constant changes in the
conservation categories in the Red Book of
Turkish Plants (Anonymous, 2001; Ekim et al.,
2000). Specimens found in herbaria generally
consist of plants collected during floristic and, in
part, vegetation studies. The number of
specimens collected for revision or systematic
studies is smaller. Therefore, specimens
collected for flora or vegetation purposes may
be insufficient for systematic and taxonomic
studies. This is because either the specimens are
few in number or, due to not being collected in a
timely manner, may be missing taxonomically
important organs.
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Taxonomical and geographical distributional
data are unsatisfactory for Tiirkiye (Donmez et
al., 2013). For floristic studies, few collections (of
which some are new species or records for
Tiirkiye) have been madefrom some mountains
(Kog, 2013; Armagan, 2016; Armagan et all.,
2017; Budak, 2012; Muca, 2017). General
literatures (Rechinger, 1988; Kandemir and
Tiurkmen, 2008; Ozcelik and Yildirim, 2011)
which are still available arethose primarily
meant general systematic and taxonomy. For
most of the plants described appears to us as
invalid. In view of this, we have started
investigation on the genus based on personal
observations and wider collections on
population basis.

Numerous taxonomic studies have been
conducted on the genera and species of this
family. However, the systematic basis remains
weak in Tirkiye. This can be explained by
attempts to make decisions based on a small
number of herbarium specimens without
sufficient field examination of relevant taxa.
Arenaria kotschyana subsp. stenophylla, Gypsophila
graminifolia, and Minuartia asiyeae are considered
extinct taxa (Ekim et al, 2001). We have
specimens of G. graminifola collected recently in
Bagkale/Van province (Ozgelik and Ozgokee,
2023). There are taxonomic issues, but there is no
doubt that the species continues. We have no
information on the other two taxa.

Protecting biodiversity and passing it on to
future generations is as important as identifying
it. To this end, ‘Species Action Plans” are being
prepared for taxa requiring protection, and they
are supported and implemented by the relevant
ministry. An example of this species is the
‘Species Action Plan” prepared for the protection
of the Denizli Transplant (Silene denizliensis
Aytag). This implementation is expected to be
implemented for other species in the family
classified as CR. Another example was prepared
for Saponaria karapinarensis (Durukan Ogalan et
al., 2020-2024).

A species action plan is also necessary for rare
endemic species such as Silene oligotricha, S.
guerbuezii, S. eminentis, S. azirensis, S. brevicaulis,
S. leptoclada, and S. ruscifolia. These action plans
not only serve to protect the species but also to

raise public awareness and provide a better
understanding of the species' taxonomic and
ecological aspects.

According to the literature on Silene oligotricha
(Davis, 1967), It was known to be inadequate
from a collection and taxonomic perspective. Its
mature capsule, anthophore length, and
structure were unknown. In an artificial
classification of this species (Davis, 1967), this
taxon was included in Group A even though the
characteristics of the mature capsule and
anthophore were unknown. It is inevitable that
such a classification is incorrect and that a new
key needs to be made. This creates many
problems. In other words, a new section key
needs to be made for the genus Silene in Tiirkiye.
When preparing a section key for the genus
Silene, the auriculate petal structure of taxa is a
primarily considered character. Although there
are numerous studies on the genus, there is no
revision study that produces a section key. This
situation causes taxonomic confusion in the
genus Silene and its taxa. The studies of Greuter
and Barkoudah provide important and reliable
information on this subject (Greuter, 1995;
Barkoudah, 1967; Huber-Morath et al., 1967).

In recent years, studies supporting systematic
studies under the name DNA fingerprinting and
DNA sequence analysis have been conducted.
Previously, anatomical, palynological,
ecological, and even serological characteristics
were utilized in addition to morphological
features. Gene sequence analysis has recently
been considered a scientific tool supporting
taxonomy. However, these analyses can yield
findings that differ from those in other research
fields. According to classical taxonomy, species
distantly related to each other can be considered
closely related, while species considered closely
related can be considered distinct or distantly
related. This discrepancy stems from the
necessity of a scientist to know several fields and
their inability to be proficient in each.
Multidisciplinary studies involving experts in
each field will yield more reliable results. If
someone conducting revisions using classical
taxonomy also conducts DNA, pollen, and
anatomy studies, this undermines the reliability
of the results. Taking numerous DNA samples
and submitting them to experts, and errors in
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recording or identification, can also lead to
inaccurate results. Classical taxonomy and DNA
analyses must be mutually consistent.

Silene caryophylloides, S. araratica, S. armena, S.
lucida, Gypsophila sphaerocephala, and Bolanthus
minuartioides are complex species. Biosystematic
studies should be conducted on these species.
For S. armena and S. araratica, the Van province,
Giizeldere Pass, Tunceli province, and Kemah
district, as well as Erzurum, the Dumlu
Mountains, Tortum district, and Uzundere,
should be thoroughly studied from Yusufeli
district (Artvin province). For S. armena, the
Sivas, Sarkisla and Sariz districts, as well as the
Dumlu Mountains(in Erzurum province) should
be thoroughly studied, and population
transitions should be noted in the field. The
most important area for the Silene genus is the
Erzincan, Erzurum, and Tunceli provinces. The
Pilimir, Kemaliye, Cemisgezek, Uztimlii, and
Arapgir districts should be thoroughly studied.
This area may be the genetic center of the Silene
genus. Some taxa of the family are of economic
importance. Saponin levels are particularly high
in five species of the Gypsophila genus. However,
for this saponin to be commercially available, it
must be isolated (Cevrimli et al., 2007; Koyuncu
et al., 2008). This article is written to describe the
general status of this family in Tiirkiye. Our
research on this topic is ongoing.

ACKNOWLEDGEMENTS

The examined materials in this study were
collected by us within the scope of the following
projects: TUBITAK, TBAG 107T147 numbered
Project; TUBITAK-DPT, TBAG. C. Sek. No:4; in
2006-2008 years, by TOVAG, titled Cut Flower
Variety Development Project-Creating Gene
Pools (Phase I); Siileyman Demirel Univ.
Rectorate Research Fune Project 44. Produced
from the project TUBITAK TBAG 104T016
numbered and titled ‘Revision of Sections
Auriculatae Boiss. and Brachypodeae Boiss. of
the Silene (Caryophyllaceae) Genus Growing in
Ttirkiye’.

We thank to the relevant institutions and work
teams. Also, we would like to thank the
researchers and herbarium officers whose
examples have been reviewed in the article.

REFERENCES

Aktas, K., Ozdemir, C., Altan, Y., Baran, P., &
Ozkan, M., (2010). Some ecological
properties  Petrorhagia  (Ser.) Link
(Caryophyllaceae) taxa distributed in
Turkey, Ttibav Bilim Dergisi, 3(1), 79-93.

Anonymous (2001). IUCN, Red List Categories:
Version 3.1. Prepared By The IUCN
Species Survival Commission, IUCN,
Gland, Switzerland and Cambridge, 1-23.

Armagan, M. (2016). Gypsophila
munzurensis(Caryophyllaceae) a new
species from Tunceli (Tiirkiye). Phytotaxa,
275(2), 175-180.

Armagan, M., Ozgokce, F. & Celik,A. (2017).
Notes on the genus Gypsophila
(Caryophyllaceae) in Turkey, with a
description of G. guvengorkii sp. Nov.
Phytotaxa, 295(3), 271-279.

Arslan, H. & Giilerytiz, G. (2002). Some endemic
species to Uludag (Bursa, Turkey):
Carduus olympicus Boiss., Festuca
punctoria SM., Galium olympicum Boiss.,
Gypsophila olympica Boiss., Rumex
olympicus Boiss. The Karaca Arboretum
Magazine, 6(4), 155-159.

Ataglar, E. & Ocak, A. (2005). Gypsophila
osmangaziensis  (Caryophyllaceae), a
new species from Central Anatolia,
Turkey. Ann. Bot. Fennici, 42, 52-60.

Babaoglu, M., Gezgin, S., Topal, A., Sade, B. &
Dural, H. (2004). Gypsophila
sphaerocephala Fenzl ex Tchihat.: A
boron hyperaccumulator plant species
that may phytoremediate soils with Toxic
B Levels. Turk | Bot, 28, 273-278.

Barkoudah, Y.I. (1962). A revision of Gypsophila,
Bolanthus, Ankyropetalum and

Phryna. Wentia, 9, 1-203.

Baytop, T. (1984). Tiirkiye'de bitkiler ile tedavi
(Treatment with plants in Tiirkiye). Istanbul
Univ. Yay. No: 3225; Eczacilik Fakiiltesi
Yay. No: 40, 520 pp.

Boissier, P.E. (1865-1888). Flora orientalis.
(Supplement by Buser, R.). Vol. 1-5,
Geneve.

Budak, U. (2012). Gypsophila
yusufeliensis(Caryophyllaceae), A new
species from

Turkey. Ann. Bot. Fenn., 49(5-6), 425-427.

14 Bulletin of Pure and Applied Sciences- Botany / Vol.45B, No.1 /January-June 2026



General Overview of the Caryophyllaceae Family in Tiirkiye

Cevrimli, BS., Kariptas, E., & Yucekutlu, AN.
(2007). Isolation of saponin from dried
rootsof Gypsophila simonii Hub.-Mor.
Pakistan Journal of Biological Sciences,10,
1944-1946.

Cicek, M., Ozcelik, H., Baskale, E. & Seker, E.
(2017). Denizli Nakili (Silene denizliensis
Aytag) Testiotu (Amphoricarpos Praedictus
Ayashgil & Grierson) Tir Eylem
Plan1/Species action plan. T.C. Orman ve
Su Isleri Bakanligi Doga Koruma ve Milli
Parklar Genel Mudiirliigii, Ankara.

Davis, P.H. (1965-1985). Flora of Turkey and East
Aegean Islands, Vol. I-IX, Edinburgh Univ.
Press.

Davis, P.H., Mill, RR. & Tan,K. (1988). Flora of
Turkey and East Aegean Islands, Vol. X,
Edinburgh Univ. Press.

Derici, G.E., Oztas, S., Canatar, I & Kog, M.
(2021). Antidiabetic activities of Bolanthus
spergulifolius (Caryophyllaceae) extracts
on insulin-resistant 3T3-L1 adipocytes.
NIH (National Library of Medicine),
16(6), 1-25.

Donmez, A.A., Tuncay Agar, O., Ugurlu, Z,
Mutlu, B. & Horasan, O. (2013).
Taxonomic and biogeographic
contributions to some genera of
Caryophyllaceae family in Turkey.
Hacettepe ]. Biol. & Chem., 41 (2), 103-113.

Durukan Ocalan, O., Savran, A., Keskin, A.,
Germeg, E., Durukan, E. (2020-2024).
Karatismen (Saponaria karapinarensis
Vural & Adigiizel) Tir Eylem Plani/
Species action plan, Final report. T.C.
Tarim ve Orman Bakanlig1, Doga Koruma
ve Milli Parklar Genel Mudtrlugi, VIIL
Bolge  Mudurltigii, Konya  Sube
Miidiirliigi, Ankara.

Ekim. T., Koyuncu, M., Vural, M., Duman, H,,
Aytag, Z. & Adigiizel, N. (2000), Tiirkiye
Bitkileri Kirmizi Kitabr (Egrelti ve Tohumlu
Bitkiler)/Red data book of
Tiirkiye(Pteridophyta and spermatophyta).
Tiirkiye Tabiati1 Koruma Dernegi & Van
Ytiztinctiyil Universitesi, Ankara, Van.

Fidan, M., Ozgﬁkge, F. (2016). Revision of
Hagenia A. Braun. Section belonging to
genus Gypsophila L. (Caryophyllaceae) in
Turkey. Turkish J.of Life Sciences, 1(2), 76-
85.

Greuter, W. (1995). Silene L. (Caryophyllaceae)
in Greece: a subgeneric and sectional
classification. Taxon, 44, 543-581.

Giiner, A., Ekim, T., Ozhatay, N. & Baser, K.H.C.
(2000). Flora of Turkey and East Aegean
Islands, Vol. XI. Edinburgh Univ. Press.

Giiner, A., Aslan, S., Ekim, T., Vural, M. &
Babag, M.T. (eds.) (2012). List of Turkish
plants (Vascular plants). Nezahat Gokyigit
Botanik Bahgesi ve Flora Arastirmalari
Dernegi Yayim, Istanbul.

Houshdar Tehrani, MH., Gholibeikian, M.,
Bamoniri, A. & Mirjalili, BBF. (2021).
Cancer treatment by Caryophyllaceae-
Type Cyclopeptides. Front Endocrinol
(Lausanne). 14(11), 600856.

Huber-Morath, A., McNeill, J. & Reeve, H.
(1967). Materials for flora of Turkey. XIV:
Caryophyllaceae. Notes RBG Edinb. 27(1),
17-23.

Kandemir, A. & Tiirkmen, Z. (2008). The flora of
Uztimlii-Sakaltutan (Erzincan-
Gumdtishane). Turkish Journal of Botany,
32(4), 265-304.

Karagtizel, O. (2003). Farkli sera kosullarinin
Gypsophila  paniculata  ‘Perfecta’da
biiytime ve ciceklenme 6zelliklerine etkisi
(Growth of Gypsophila paniculata
'Perfecta’ under different greenhouse
conditions and its effect on flowering
characteristics). Akdeniz ~ Univ. Ziraat
Fakiiltesi Dergisi, 16(1), 51-60.

Kog, M. (2013). Gypsophila torulensis
(Caryophyllaceae), a new species from
Turkey. Amnnales Botanici Fennici, 50(3),
149-150.

Korkmaz, M. & Ozgelik, H. (2011). Systematical
and morphological characteristics of
annual Gypsophila L. (Caryophyllaceae)
taxa of Turkey. Biological Diversity and
Conservation (Biodicon), 4(1), 79-98.

Korkmaz, M. & Ogzgelik, H. (2012). Habitat
properties of annual Gypsophila L.
(Caryophyllaceae) taxa of Turkey.
Biological  Diversity —and  Conservation
(Biodicon), 5, 11-22.

Korkmaz, M.,  Ozcelik, H., ilhan, V.
(2012). Habitat  properties of some
Gypsophila L.

(Caryophyllaceae) taxa of Turkey. Biyoloji
Bilimleri Arastirma Derg.(BIBAD), 5(2),
111-125.

Bulletin of Pure and Applied Sciences- Botany / Vol.45B, No.1 /January-June 2026 15



Hasan OZCELIK

Korkmaz, M. & Ozgelik, H.(2013). Soil-plant
relations in the annual Gypsophila
(Caryopyhllaceae) taxa of Turkey. Turkish
Journal of Botany, 37(1), 85-98.

Koyuncu, M., Kilig, C.S. & Giiveng, A. (2008).
Soaproot yielding plants of East Anatolia
and their potantial in natiire. Turkish
Journal of Botany, 32(6), 489-494.

Muca, B. (2017). Tirkiye Gypsophila L.
(Caryophyllaceae) cinsine ait
Capituliformes Williams seksiyonunun
revizyonu (Revision of Capituliformes
Williams section belonging to Genus
Gypsophila L. (Caryophyllaceae). S.
Demirel University, Institute of Science
and Technology (Doctoral thesis), Isparta,
362 pp.

Ozgelik, H. & Kilig, S. (2007). Revision of sections
Auriculatae Boiss. and Brachypodeae Boiss. of
the Silene (Caryophyllaceae) genus growing
in Tiirkivee. TUBITAK TBAG 104T016
numbered Project, Ankara.

Ozgelik, H. & Ozgokece, F. (1995). Taxonomic
contributions to genus Gyopsophila L.
(Caryophyllaceae) from East Anatolia
(Turkey). IVth Plant Life of South West Asia
Symposium, Ege Univ., 1zmir/ Turkey, 44.

Ozgelik, H. & Ozgokge, F. (1999). Morphological,
taxonomical and ecological researches on
Gypsophila bitlisensis Bark. and
Gypsophila  elegans ~ M.Bieb.  1st
International ~ Symposium on Protection of
Natural Enviroment and Ehrami Karacam.
23-25th September 1999,
Kiitahya/Turkey, 295-313

Ozcelik, H. & Muca, B. (2010). Ankyropetalum
Fenzl (Caryophyllaceae) Cinsine Ait
Tiirlerin Tiirkiye’deki Yayilis1 ve Habitat
Ogzellikleri  (Distribution and habitat
characteristics of species of the genus
Ankyropetalum Fenzl (Caryophyllaceae)
in Turkiye). Biyoloji Bilimleri Arastirma
Dergisi(BIBAD), 3(2), 47-56.

Ozcelik, H. & Yildirim, B. (2011). Economic
importance, usage possibilities and
thoughts on conservation of Turkish
soapworts (Gypsophila L. and
Ankyropetalum Fenzl. spp.). SDU.
Faculty of Forestry Journal, (2), 57-61.

Ozcelik, H. (2016).  Burdur ili  bitki
Envanteri(Ekonomik, Nadir ve endemik
bitkileri). Sistem Ofset ve Matb., Ankara.

Ozgcelik, H. & Ozgokce, F. (2023). New
Collections and  observations  on
Gypsophila L. taxa in Tiirkiye. Bulletin of
Pure and Applied Sciences-Botany, 42B, (2),
73-94.

Ozgelik, H., 2024. A new species from Tiirkiye:
Bolanthus sertavulus (Caryophyllaceae).
Anadolu Botanik Dergisi, 8(1), 16-20.

Ozgelik, H. & Ozgokee, F. (2024). Systematic
and taxonomic contributions to Genus
Gypsophila L. in Ttirkiye. Bulletin of Pure
and Applied Sciences Section-B-Botany, 43B,
1, 43-71.

(")zdag, S., Canatar, 1., Derici, GE. & Kog, M.
(2024). Bolanthus turcicus: a promising
antidiabetic with in-vitro antioxidant,
enzyme inhibitory and antiadipogenic
activities. ] Mol Histol., 56(1), 59.

Oztiirk, M. & Ozgelik, H. (1991). Useful plants of
East Anatolia. SISKAV Publication, Semih
ofset ve Matb., Ankara.

Rechinger, KH. (1988). Flora
Iranica(Caryophyllales). Vol.: 163.
Teheran.

Serdaroglu, H. (2001). Bufonia L. (Caryophyllaceae)
Cinsine Taksonomik Katkilar. Stileyman
Demirel Universitesi, Fen Bilimleri
Enstitiisti, Biyoloji Anabilim Dali, Tiirkiye
(Ytiksek Lisans tezi).

Yildiz, K. (Edit.: Giiner, A.), (2025). Illustrated
Flora of Turkey. ANG. Vakfi Yaylari,
Vol.:17, Istanbul.

16 Bulletin of Pure and Applied Sciences- Botany / Vol.45B, No.1 /January-June 2026



