ISSN 1308-5301 Print
ISSN 1308-8084 Online

Biological Diversity and Conservation

CILT /VOLUME 13 SAYI/ISSUE 1 NISAN / APRIL 2020

Biyolojik Cesitlilik ve Koruma Uzerine Yaymn Yapan Hakemli Uluslararas1 Bir Dergidir
An International Journal is About Biological Diversity and Conservation With Refree




BioDiCon
Biyolojik Cesitlilik ve Koruma
Biological Diversity and Conservation

Biyolojik Cesitlilik ve Koruma Uzerine Yaymn Yapan Hakemli Uluslararas1 Bir Dergidir
An International Journal is About Biological Diversity and Conservation With Refree
Cilt / Volume 13, Say1 / Issue 1, Nisan / April 2020

Editor / Editor-in-Chief: Ersin YUCEL

ISSN 1308-5301 Print; ISSN 1308-8084 Online

Aciklama
"Biyolojik Cesitlilik ve Koruma" dergisi, bagimsiz, tarafsiz ve ¢ift-kor akran degerlendirme ilkelerine uygun olarak yayin
yapan uluslararasi, bilimsel, ¢evrimi¢i ve basili bir dergidir. Bu dergi biyolojik ¢esitlilik ve koruma iizerine yayin yapan
hakemli uluslararas1 bir dergidir. “Biyolojik Cesitlilik ve Koruma” dergisinde biyolojik ¢esitliligin tim yonleriyle ilgili
deneysel caligmalar, orijinal makaleler, mevcut konular hakkinda inceleme, vaka raporlari, editér yorumlar: ve etik
kurallara uygun olarak hazirlanan editdre mektuplar yaymlamaktadir. Bu dergi biyolojik ¢esitlilik, biyoteknoloji, botanik,
¢evre bilimleri, organizmalar, ekoloji, etnobotanik, farmakoloji, genetik, gida, koruma, mikroorganizmalar, ormancilik,
tarim, tehlike altindaki habitatlar, tehlike altindaki tiirler, tibbi bitkiler, tip, zooloji tizerine yapilmis aragtirmalar1 kabul
eder. Agiklayici aragtirma sorulari sunan betimsel veya deneysel galigmalar kabul edilir. Derginin yaymn dili Ingilizce ve
Tiirkge’dir. Yaymlanma yeri Tiirkiye’dir. Bu dergi yilda {i¢ say1 yaymlanir.
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Abstract

This article presents the anuran species in urbanized areas, diet overlaps between native and invasive alien anuran
species, and its implications on conservation and ecological health in urban environment. Visual encounter technique
following the road as a transect was done to determine the diversity of anurans, and stomach content extraction was
employed to analyze its diet composition. Results revealed a very low anuran diversity (Shannon-Weiner; 1.165), which
is dominated by invasive alien anuran species. Jackknife 1 species richness estimator indicated that 77-100% of the anuran
species in the area were already detected which includes three invasive; Rhinella marina (Linnaeus, 1758), Kaloula
pulchra Gray, 1831, Hoplobatrachus rugulosus (Wiegmann, 1834), and two natives; Polypedates leucomystax
(Gravenhorst, 1829), Limnonectes leytensis (Boettger, 1893). Additionally, assessing the diet of 33 randomly selected
anuran samples revealed that Formicidae dominated their food item. Invasive anurans also showed more diverse diet
composition compared to native frogs, in which diet overlaps were observed. In conclusion, the study supports the idea
that urbanization decreases anuran diversity and supports the dominance of invasive anurans which compete for food with
their native and endemic counterparts. Additionally, it is important to manage invasive anurans that dominates urban
ecosystem which might affect the native and endemic species in the area and possibly in nearby pristine environment.

Key words: diet composition, diversity, frogs, invasive alien species, roadkills, urban environments
1. Introduction

The landscape shifts from rural to urban setting leads to habitat loss as well as change in the local and regional
climate affecting most fauna in the area [1]. Since amphibians are sensitive to environmental and ecological changes [1],
the negative impact of the changes in the environment caused by urbanization, is more effective compared to other
vertebrate groups [2]. However, generalist’s anurans, such as invasive alien species, can still thrive in urban areas [3]
especially with the presence of suitable habitats, yet little is known about their life histories in urban cities.

As a byproduct of urbanization, the establishment of roads also poses tremendous threats to wildlife species [4].
According to Andrews et al. [5], anurans are one of the most negatively affected taxa due to urbanization. Roads can
affect anuran populations in many ways: act as barrier to the individual’s movement [4, 6], cause habitat fragmentation
leading to division of the extant population [4], contaminate habitats due to application of road salt [7], alter the gene pool
of a population [8], cause direct mortality due to vehicular collision [9] and increase habitat loss due to physical changes
in the environment [10,11].
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Currently, there are 112 known amphibian species in the Philippines, which includes the six known invasive
alien anurans, namely Rhinela marina (Linnaeus, 1758), Hoplobatrachus rugulosus (Wiegmann, 1834),
Eleutherodactylus planirostris (Cope, 1862), Hylarana erythraea (Schlegel 1837), Kaloula pulchra Gray, 1831, and
Lithobates catesheianus (Shaw, 1802) [12]. With the persisting rapid growth of urbanization in the Philippines, combined
with the global decline of amphibian population, identifying the community structure of amphibians, even in the most
disturbed areas, is crucial to mitigate threats for endemic and native species. Moreover, determining their ecology, such
as their dietary composition is equally important to understand the life history and the impacts of habitat modifications to
anurans in highly urbanized environments. This information can provide implication in the ecological condition of the
habitat in terms of the consumer-resource system, and determine sensitiveness of the species towards habitat changes.
However, research studies of these types are very limited in the Philippines, especially in the island of Mindanao which
is considered as a significant center of amphibian diversity and endemism [13].

Thus, in this study, the roadside community structure of anurans and their diet composition in urbanized areas
were evaluated. Moreover, the threats of roads to anurans and the possible ecological competition in terms of diet overlaps
between endemic and invasive alien species from the same area were also documented.

2. Materials and methods
2.1 Sampling Site

The study was conducted in two urbanized areas in Davao City, Philippines, namely Mintal (7.0854° N,
125.4864° E) and Tacunan (7.1141° N, 125.5193° E). These areas are located north of Davao city proper and is at the
edge of the expanding Davao City Metropolis. The sampling sites were also selected to represent an urbanized area with
differing levels of urbanization based on the population size, type of anthropogenic activities present, abundance of
infrastructures, and traffic intensity [14]. The classification of the barangays as urbanized areas was based on the definition
given by the Philippine Statistics Office [15], and the urban type based on the paper of Marzluff et al. [16]. Mintal has
higher population size [17] and with higher number of commercial buildings compared to Tacunan. Meanwhile, the latter
is surrounded by wide residential subdivisions (Table 1).

Table 1. Urban type, human population size and building characteristics of the sampling areas
Study Sites Type Population Size Buildings

Mintal Urban 13,227 residential houses, university,
commercial spaces, highways

Tacunan Sub-urban 12,773 residential houses

2.2 Collection of Samples

Before the study was conducted, Prior Informed Consents from the Local Government Units of Mintal and
Tacunan were acquired. Moreover, gratuitous permit (Permit No.: XI-2018-45), to collect representative specimen was
given by the Philippine Department of Environment and Natural Resources Region XI (DENR-XI)

The sampling was conducted between November 2018 and January 2019. For each visit, a total of ten 100m road
transects coupled with visual encounter method was done in both sides of the road (approximately 2-meter-wide each).
Each sampling area was visited four times from 19:00H to 23:00H by four to five people, totaling to 140 man-hours spent
and more than 32,000 meters of cemented road traversed for the whole duration of the study.

General information for each specimen were obtained such as the date, place, time, IUCN conservation status,
and the description of its microhabitat. Identification of species was aided by the amphibian field guide by Alcala and
Brown [18]. The head width, snout-vent length (SVL), tibia length, thigh length, and forearm length were measured using
adigital caliper. Afterwards, the animals were released back to their habitats after morphometric analysis, except for those
individuals used for diet analysis and some representative voucher specimens.

2.3 Stomach Content Analysis

A maximum number of ten (10) individuals from each non-threatened species, as instructed in the gratuitous
permit (GP), were used. Specimens were euthanized using the double-pithing method which is considered as an acceptable
process of euthanasia for amphibians. The collected stomachs were placed in vials containing 95% ethyl alcohol for
preservation of the stomach contents. The contents of the stomach were observed under a dissecting microscope and
identified to the lowest possible taxon.
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2.4 Data Analysis

2.4.1 Species Richness, Abundance, and Diversity

Jackknifel was used to estimate the species richness for each sampling area using EstimateS Software Version
9.1.0[17]. The difference in anuran abundance between Mintal and Tacunan were computed using the Mann-Whitney U-
test. In addition, the species diversity was calculated using Shannon-Weiner Diversity Index, Evenness, and Dominance
using PAST software Version 1.68 [20].

2.4.2 Stomach Content Analysis
Dietary composition was quantified using the frequency of occurrence (FOO) and the degree of food preference
(DFP) indexes used in the study of Santos et al. [21]. The frequency of different food items to occur in stomachs of each

species was calculated as:

Number of stomachs an item appeared
Frequency of Occurrence = - x 100
Total number of stomachs with content

A particular food item is considered constant if the frequency of occurrence value is more than 50% for each species,
secondary if it is within the range of 25-50%, and accidental if it is observed in less than 25%.

The degree of food preference index was used to infer species consumption of a particular food group [21]. Food
items were ranked in each stomach. A maximum value of four (4) was given if it was the only food item present in the
stomach. However, for stomachs that contained more than one group of food item, the most abundant was given a value
of three (3) while the next most common was given two (2). The least abundant food item was given a value of one (1).
The degree of food preference was calculated using the formula:

DFP = S(i)/N

where S(i) indicates the sum of the values of the i or the food group present in the stomach. Meanwhile, N is the number
of stomach analyzed per species. After the DFP values were obtained, it was then classified into four categories: highly
preferential (3 <DFP < 4), preferential (2 < DFP < 3), secondary (1 < DFP < 2) or occasional (0 < DFP < 1).

3. Results
3.1 Species Richness, Abundance, and Diversity

Low taxonomic representation of anurans is evident in this study, with only five species collected namely:
Hoplobatrachus rugulosus (Wiegmann, 1834), Kaloula pulchra Gray, 1831, Limnonectes leytensis (Boettger, 1893),
Polypedates leucomystax (Gravenhorst, 1829), and Rhinella marina (Linnaeus, 1758) (Figure 1). Jackknife 1 species
richness estimator indicated that 100% of the anuran species were already detected in Tacunan (4 species), while only
77% frog species were detected in Mintal (5 species), suggesting that it is possible that some species were missed during
the sampling. The low species richness of anurans from the study areas are due to environmental modification of the
habitat because of urbanization, which does not favor the existence of other species, except those with greater tolerance
and adaptability to disturbed environments, such as the introduced anurans observed in this study.

A total of 238 individuals were documented in this study, dominated by R. marina (44.96%) and K. pulchra
(40.34%). Despite the ability of the endemic L. leytensis and other native anurans such as P. leucomystax to appear in
urbanized areas and withstand urbanization, its occurrence is relatively lower compared to the number of invasive species
present in the area. Thus, this study showed that invasive anuran species are more common than the native in urban
environments.

Despite the minor differences in the areas’ ecological landscapes, results showed that Tacunan has higher number
of recorded individuals (63.03%). When tested statistically, results showed that there were no significant differences
between the abundance of each species between sites, except for K. pulchra (p-value = 0.02) (Figure 2).

With the very low species richness, coupled with the presence of dominant invasive anuran species, the entire
Mintal-Tacunan area showed low diversity (Shannon-Weiner;1.165). Mintal area (Shannon-Weiner; 1.183), which is
relatively more urbanized, showed higher diversity compared to Tacunan (Shannon-Weiner; 1.038). This is most likely
due to the higher species richness and lesser dominance value observed in Mintal (Dominance; 0.3706) compared to
Tacunan (Dominance; 0.3988).
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Sl S = .
Figure 1. Representative specimens of collected species in Mintal-Tacunan area, Davao City (a) H. rugulosus, (b) R.

marina, (c) K. pulchra, (d) L. leytensis, (e) P. leucomystax
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Figure 2. Number of individuals observed per species in Mintal-Tacunan Area. Legend: RM — R. marina; HR — H.
rugulosus; LL — L. leytensis; KP — K. pulchra; PL — P. leucomystax

3.2 Roadkill Documentation

A total of 28 casualties were recorded for the entire Mintal-Tacunan area. These individuals belong to three
invasive anuran species namely; H. rugulosus, K. pulchra, and R. marina which were documented as mortality from
vehicular collisions in roads (observed to have flattened body). K. pulchra and R. marina that constitutes 40.3% and

44.96%, respectively of the population, ranked the highest roadkills. It can also be inferred from Table 2 that 71.43% of
the documented roadkills were from Tacunan.
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Table 2. Anuran Species documented as roadkills collected in Mintal and Tacunan in Davao City, Davao del Sur, Philippines

Number of Roadkills

Species Mintal Tacunan Total
Rhinella marina 6 9 15
Hoplobatrachus rugulosus 1 0 1
Kaloula pulchra 1 11 12
TOTAL (%) 8 (28.57) 20 (71.43) 28

3.3 Diet Composition

Out of the 238 individuals documented in this study, only 33 stomachs were analyzed. K. pulchra and R. marina
were the only species that reached the maximum number of ten individuals. Less than ten stomachs were analyzed for the
remaining three species due to problems of capturing mature individuals. Three out of the 33 analyzed stomachs were

empty (Table 3).

A total of 21 food items were observed, which was further grouped into four general categories; invertebrates,
plant material, non-living matter, and unidentified. Inclusive to these categories are 18 taxa of invertebrates, leaves and
stalks of unspecified plants, grain of rice, scraps of plastics, and fragmented rocks. The unidentified category includes

food items that consists of digested parts of invertebrates based on its visual attributes and texture.

Table 3. Frequency of Occurrence of food items and Degree of Food Preference of anuran species in Mintal-Tacunan

area, Davao City, Philippines

Hr (2) Kp (10) LI (5) PI (6)

Rm (10)

Food Items FOO DFP FOO DFP FOO DFP FOO DFP

(%) (%) (%) (%)

FOO
(*0)

DFP

Invertebrates
Phylum Arthropoda
Class Insecta
Order Hymenoptera

Family Formicidae 100% 158 70¢0 1.98 75¢0 1.8% 100¢° 3.2M

Order Blattodea
Family Kalotermitidae 508 1.78
Family Blattidae
Periplaneta americana 10 0.1°
Order Coleoptera
Family Curculionidae 207 0.7°
Family Scarabaeidae * *
Family Erotylidae 104 0.1° 107 0.2
Unidentified Coleoptera * *
Order Hemiptera
Family Reduviidae
Melanolestes sp. 107 0.4° 10 0.25°
Family Pentatomidae * *
Order Dermaptera 104 0.2°
Order Orthoptera
Family Gryllotalpidae
Family Acrididae 107 0.1°
Order Diptera
maggots 10 0.4°
Class Chilopoda 10 0.1°
Class Diplopoda
Order Spirobolida
Family Trigoniulidae
Trigoniulus sp. 104 0.1°
Order Polydesmida
Family Paradoxosomatidae
Class Arachnida
Order Araneae
Phylum Annelida
Class Oligochaeta
Plant Matter 100% 10 70¢0 10 25% 0.4° 20~ 0.3°
Inorganic Material 40% 0.7°
Unidentified 100%  0.5° 40% 0.25°
No. of Empty Stomach 1 1 1

40%
204

104

104

104

104
104
104
104

6000
40%

1.28
0.7°

0.3°

0.2°

0.2°

0.1°
0.1°
0.1°
0.4°

1.18
0.8°

Legend: FOO — Frequency of Occurrence; Co — Constant, So — Secondary occurrence, A — Accidental; DFP — Degree of Food
Preference; S — Secondary, O — Occasional, HP — Highly Preferential; *- not able to compute; Hr — Hoplobatrachus
rugulosus; Kp — Kaloula pulchra; LI — Limnonectes leytensis; Pl — Polypedates leucomystax; Rm — Rhinella marina
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4. Conclusions and discussion

The minimal amount of species in this study could support the ideas that species richness and diversity is affected
by urbanization [22, 23, 24]. Moreover, the difference in the total abundance of anurans in between sites could be
attributed to the difference of their ecological structures, presence/absence of some habitat requirements [24], and the
weather conditions when the sampling was conducted. In addition to being less urbanized, light rain was observed in three
out of the four sampling visits in Tacunan, which was never observed in Mintal during the study.

Land structure, disturbance level, climatic factors, and the presence of breeding grounds are some of the factors
considered in the habitats of anuran population [24]. The presence of these requirements and the characteristics of the
urban area affects the occurrence of species [24, 25]. Although anuran diversity in an urbanized area can be sustained by
maintaining suitable habitats [24, 26], survival in urban environments is entirely species-specific based on their ecological
requirements and the capability of the habitat to provide for these requirements [24]. Despite the differences in the effect
of habitat fragmentation to every species, it is necessary to remember that most species exhibit negative correlation with
urbanization [25]. Result suggests that all the species documented to inhabit Mintal-Tacunan area could be habitat
generalist which have adaptive mechanisms to tolerate habitat alterations [27], which includes an endemic species L.
leytensis. This data coincides with the report of Delima et al. [28] that L. leytensis is highly adapted to disturbed
environments, despite the difference in ecological structure from its natural environment. In addition to L. leytensis, other
native frog P. leucomystax can also thrive in urban roadside environment, where both species observed to commonly
thrive in vegetated areas along the road. This suggests the need to maintain the existence of green spaces in urban cities.

In addition to habitat disturbance, road collision with vehicles is also one of the threat to the amphibians in
urbanized environments. Overall, amphibians have the highest mortality rates from vehicles due to its limited behavioral
response and dual habitat requirement [6]. However, each species has differential documented death caused by roadkills
due to intrinsic features such as abundance of the species within an area [29]. As what was observed from the study of
Matos in 2012 [29], the number of roadkills for each species is in positive correlation with its local abundance. K. pulchra
and R. marina were also the ones with high range of microhabitats and frequently found beside the road which increases
its probability to be involved in road accidents. In addition, species that are more active and must disperse through urban
landscape to complete its life cycle, such as K. pulchra and R. marina, have higher chance in road-induced accidents [30].

Invertebrates— mostly arthropods— are the most common food group ingested, owing to the fact that most of
the Philippine anurans are invertebrate feeders [18]. Crawling and fossorial insects were the most commonly consumed
prey since most of the collected anuran species were ground foragers. K. pulchra and R. marina showed the most diverse
invertebrate prey consumption. The wide variety of food items observed in these invasive species indicates that these are
generalist and opportunistic feeders [31, 32].

Although the analysis was limited using small sample sizes, the results showed that only ants were considered
as Constant food items in the diet of most anurans. In terms of the Degree of Food Preference, only ants in the diet of P.
leucomystax were considered as Highly Preferential, and ranked as Secondary food preference for the remaining four
species. The dominance of ants in the diet of frogs was already observed in previous studies [14, 31, 32]. The considerable
high amount of this arthropod group in the tropics and the sit-and-wait foraging strategy contributes to the reason why
this prey dominates the diet of the anuran species in the urban area [14]. According to Toft [33], tropical anurans have
two main diet patterns: “ant specialists and “non-ant specialists”. Ant specialist anurans ingest chitinous, slow-moving
arthropods, while the non-ant specialists devour larger, less-chitinous, and mobile arthropods [31]. Generally, the results
suggest that the anuran species collected in Mintal-Tacunan area are ant-specialists due to the frequency of occurrence,
degree of food preference, and limited prey diversity regularly observed in the stomach of the individuals of the collected
species. However, the limited number of stomachs subjected to dietary analysis must be considered as it could greatly
interfere with the Frequency of Occurrence (FOO) and Degree of Food Preference (DFP) computations.

Moreover, plant matters, either ranked as constant or secondary, were also a frequent consumed food items of
anurans, which were also reported in previous studies in the Philippines [32, 34]. The occurrence of plant materials in the
diet of anurans could be incidental due to the close association of the habitat of its prey to patches of vegetation leading
to accidental ingestion of plant matters. However, according to Santos et al. [21], the presence of plant materials provides
valuable information on the feeding behavior of anurans. Studies also showed that the presence of plant in the diet possibly
aids in the elimination of parasites, provides nutrients, and an additional source of water to anurans [32, 35].

Results on the diet analysis showed an overlapping of prey items between the native and the introduced invasive
species in highly urbanized areas. This indicates possible competition towards food resources that might potentially harm
the presence and abundance of endemic (e.g. L. leytensis) and/or the native species (e.g. P. leucomystax) which could
contribute to their decreasing population trends. Though some studies have shown that dietary overlaps between invasive
and native anuran species could not reduce the abundance of the latter [36, 37], this study suggests that in a highly
urbanized area, the anuran community is dominated by more adaptable invasive species with relatively higher range of
diet composition. This could possibly affect endemic anurans and also other local organisms within the urban ecosystem.
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4.1. Conservation and Ecosystem Health Implications

With some suitable habitats remaining, anurans can still thrive in disturbed habitats even in a highly urbanized
environment. In the case reported in this study, native and endemic frogs are still present in urban areas in Davao City
which were frequently observed in vegetated areas (e.g. gardens) alongside the road. With the increasing urbanization
throughout the Philippines, urban planning should consider conserving suitable habitats and even increase habitat
complexity.

With the dominance of invasive anurans in urban habitats and their diet competition with their native
counterparts, proper management should be done to avoid further dispersal of these alien species. Aside from diet
competition, the high abundance of these invasive species may result in parasite transfer to other native species in the
area. Moreover, one of the dominant invasive species R. marina observed in this study, produces bufotoxin which can
kill native predators and domesticated animals [38] which do not have any natural defense against the potent toxin.

Furthermore, this study finds no proof that R. marina preys on mosquito or their larvae in urban cities. The
practice of intentional release of this species in a city in the Philippines to eradicate dengue mosquito [39] might give
more problems in urban ecosystems and in nearby pristine environments. Identifying the threats to amphibians (in this
case the dominance of invasive alien species) even in the most disturbed environments is one way to produce conservation
initiatives and mitigate the rapid extinction of amphibians worldwide.
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Abstract

Since historical buildings are living mirrors of the past, it is very important to preserve and transfer them to future
generations. In this study, plants growing on the walls of Alanya Castle were identified and the damages that these plants
gave to the historical construction and the precautions to be taken to prevent these damages were emphasized. A total of
94 plant taxa, including five pteridophytes, one gymnosperm and 88 angiosperms, belonging to 35 families were identified
on the walls of Alanya Castle. Conyza canadensis, Inula heterolepis, Phagnalon graecum, Arabis verna, Mercurialis
annua, Fumaria parviflora, Cymbalaria microcalyx, Galium canum subsp. antalyense, Parietaria judaica, Hyoscyamus
aureus, Poa bulbosa were the dominant plant species of Alanya Castle walls. Possible seed dispersion of these plants on
the castle walls and the methods for controlling them are discussed in detail. We conclude that the most effective method
of combating plants that grow naturally on historical buildings and give damage to these buildings is mechanical
excavation.

Key words: Alanya, biodiversity, mechanical excavation, urban ecosystems, wall flora

*

Alanya Kalesi duvarlarimin vaskiiler bitki cesitliligi ve ekolojik etkileri

Ozet

Tarihi yapilar gegmisin yasayan aynalari olduklarindan, onlari korumak ve gelecek nesillere aktarmak ¢ok
onemlidir. Bu c¢aligmada 2015-2017 tarihleri arasinda Alanya Kalesi duvarlar ilizerinde yayilis gosteren bitkiler
belirlenerek, bu bitkilerin tarihi yapilara verdikleri zararlar ve bu zararlart dnlemek icin alinmasi gereken tedbirler
iizerinde durulmustur. Alanya Kalesi duvarlarinda 35 familyaya ait 5 egrelti, bir agik tohumlu ve 88 kapali tohumlu olmak
iizere toplam 94 bitki taksonu belirlenmistir. Conyza canadensis, Inula heterolepis, Phagnalon graecum, Arabis verna,
Mercurialis annua, Fumaria parviflora, Cymbalaria microcalyx, Galium canum subsp. antalyense, Parietaria judaica,
Hyoscyamus aureus, Poa bulbosa Alanya Kalesi duvarlarinin dominant bitki tiirlerdir. Bu bitkilerin kale duvarlar1 tizerine
taginim yollar1 ve bitkilerle miicadele yontemleri detayl sekilde tartisilmistir. Tarihi yapilarda dogal olarak yetisen ve bu
yapilara zarar veren bitkilerle miicadelede en etkili yontemin mekanik miicadele oldugu anlagilmistir.

Anahtar kelimeler: Alanya, biyogesitlilik, duvar florasi, kentsel ekosistemler, mekanik miicadele.
1. Introduction

Alanya town is one of the oldest settlements in Antalya. Although the exact establishment date of the town is not
known, the oldest known name of the city is Calanoros which meant “Giizel dag’’ in the Byzantium Period (A.D. 395-
1453) [1]. Its name was later changed to Alaiye after the city was conquered by the Anatolian Seljuk Emperor 1. Allaaddin
Keykubat. In 1935, the name of the city was finally changed to Alanya by Mustafa Kemal Atatiirk [2]. Since Alanya
hosted many civilisations and different cultures, the city has many cultural assets such as; Red Tower, Castle Walls,
Seljuk Shipyard, Seljuk Armoury, Alanya Lantern, Hidirellez Dede and Adem Atacagi [3].

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +905543822143; Fax.: +905543822143; E-mail: jale_celik38@hotmail.com
© Copyright 2020 by Biological Diversity and Conservation Received: 24.01.2018;  Published: 15.04.2020 BioDiCon. 725-0118


http://www.biodicon.com/

10 Biological Diversity and Conservation — 13/ 1 (2020)

Although ferns, algae and flowering plants on historic buildings are considered to be additional ornamental plants
and contribute to the completion of the architectural and historical perception of the buildings, many of the historical
artefacts today are worn for various reasons [4]. Although the most important factors causing these damages are known
to be climatic conditions and neglected maintenance, the negative effects of plants on historical structures cannot be
ignored in long-term either [5]. The edaphic requirements of the plants are related to the amount of seeds produced and
their dispersion patterns. Usable substrate volume, substrate type, moisture requirements for germination and reproduction
play an important role among the edaphic preferences; seed lightness, seed morphology (pappus and wing), and seed
dispersal types (e.g. anemopbhilic and zoophilic) are the main factors affecting the formation of wall flora [6].

Studies on the wall flora constitute a significant part of the urban ecosystems. In this sense, the first study on
wall flora was conducted by Brishbeth (1948) in the USA. Later, similar floristic and ecological studies were carried out
on plants growing on historical monuments in India, Greece, Italy, Brazil, China, and England [6-13]. With regard to
Turkey, (on a regional scale), various studies were carried out in Istanbul [14-16] and Edirne [17] in the Marmara Region;
Izmir [18] and Mugla [19] in the Aegean Region; Kayseri [20] and Nigde [21] in the Central Anatolia Region; Van [22]
in the Eastern Anatolia Region; Gaziantep [23] and Sanliurfa [24] in the Southeastern Anatolia Region, and Hatay [25,
26], Isparta [27] and Antalya [5,28,29,30] in the Mediterranean Region. According to the literature, so far more than 350
vascular plant species have been identified on walls of historical buildings from Turkey [31].

Based on the literature search, there is a published study on the flora of Alanya Castle and its surroundings [28].
Although 322 plant species were reported in this study, there is no information about the effects of plants on historical
structures. Therefore, in this study, we focused on vascular plants of the walls of Alanya Castle, the abundance of the
detected species and their location on the wall, as well as their negative effects on the walls and possible measures to
minimize these effects.

2. Materials and methods

Alanya is a city located east of Antalya (Turkey) between 36.54 latitude and 32.00 longitude and is situated at
an elevation of approximately 225 meters above sea level (Figure 1). The plant specimens were collected from the walls
of Alanya Castle between March 2015 and November 2017 (Figure 2).

Collected specimens were thoroughly evaluated using the relevant literature for species identification. “Flora of
Turkey and the East Aegean Islands” and its appendices were used for identification of the taxa assessed in the floristic
analysis [32-34]. The life forms of plants were determined according to Raunkiaer’s system [35]. The threat categories
of endemic plants were determined using the Red Book of Turkish Plants and IUCN 2017 [36,37]. Turkish plant names
were written using The Plant List of Turkey (Vascular Plants) given by Giiner et al. (2012) and also the relative abundance
of each plant species was determined by using Braun-Blanquet [38,39]. Further, the position of the plants on the walls
was noted during the field study.

W inalys

Alanya Castle™ v;

Figure 1. Location of the study area
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Figure 2. General views of Alanya Castle

3. Results

The floristic list of plant species found on the walls of Alanya Castle is given in Table 1.

Table 1. Floristic list of the Alanya Castle Walls (G: Geophyte, Th: Therophyte, H: Hemicryptophyte, Ch: Chamephyte,
Ph: Phanerophyte), their relative abundance (1: Rare, 2: Occasional, 3: Frequent, 4: Codominant, 5: Dominant),
and their position on the castle walls (V: Vertical, H: Horizontal).

Z:gog :rm:(i:egategones Species Turkish Name English Name :;(')frem REENE (P\c/)/sg;on
PTERIDOPHYTA Egreltiler Ferns
Aspleniaceae
Asplenium ceterach L. Dalakotu Rustyback G. \
Polypodiaceae
Polypodium vulgare L. var. Benli egrelti Southern polypody G. \%
cambricum (L.) Willd.
Pteridaceae
Adiantum capillus-veneris L. Baldirikara Maidenhair fern H. \
Cheilanthes pteridioides (Reich.) Kivrik egrelti Hay-scented lip H. \%
C.Chr. fern
Pteris vittata L. Uzun egrelti Chinese ladder H. \Y
brake
AGACLAR TREES
MAGNOLIOPHYTA Tohumlu Bitkiler ~ Spermatophyta
MAGNOLIOPHYTINA Kapali Tohumlu Angiospermae
Dicotyledonae Cift Cenekliler Dicots
Moraceae
Ficus carica L. subsp. carica Incir Common fig Ph. V,H
CALILAR SHRUBS
PINOPHYTINA Acik Tohumlu Gymnospermae
Ephedraceae
Ephedra foeminea Forssk. Borotu Leafless ephedra Ph. V,H
MAGNOLIOPHYTINA Kapali Tohumlu Angiospermae
Dicotyledonae Cift Cenekliler Dicots
Capparaceae
Capparis orientalis Veill. Kabakarin Caper- bush Ph. \
Vitaceae
Vitis sylvestris C.C.Gmel Deli asma Euroean wild grape Ph. V
OTSULAR HERBS
Dicotyledonae Cift Cenekliler Dicots
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Taxonomic categories ; : : Life Relative Position
and Families ’ SJpeee Ve AT ErpEn Form Abundance  (V/H)
Apiaceae
Eryngium glomeratum Lam Top bogadikeni Eryngo H. 3 V,H
Ferula tingitana L. Kaditeresi The giant tangier H. 4 H
fennel
Araliaceae
Hedera helix L. Duvar sarmagig1 English Ivy Ph. 4 \Y
Asteraceae
Centaurea scopulorum Boiss. & Makberinagk1 - H. 2 V
Heldr var. scopulorum
Conyza bonariensis (L.) Cronquist Cakalotu Argentine fleabane Th. 4 V,H
Conyza canadensis (L.) Cronquist Selvi otu Canadian Th. 5 V,H
horseweed
Crepis sancta (L.) Bornm. Yaban kiskis1 Hawksbeard Th. 4 V,H
Geropogon hybridus (L.) Sch. Melez yemlik Slender salsify Th. 2 H
Bip.
Inula heterolepis Boiss. Ak andizotu Snow samphire H. 5 \Y
Lactuca serriola L. Esekhelvasi Prickly lettuce H. 3 H
Phagnalon graecum Boiss. & Bozgal Eastern phagnalon Ch. 5 V,H
Heldr
Senecio vernalis Waldst. & Kit.  Kanarya otu Eastern groundsel Th. 4 V,H
Sonchus oleraceus L. Kuzugevregi Common H. 4 V,H
sowthistle
Boraginaceae
*Alkanna macrosiphon Boiss. & Kalkan havacivast - H. 3 \Y
Heldr.
Cynoglossum creticum Mill. Pisiktetigi Hound's-tongue H. 3 H
Onosma frutescens Lam. Sar1 emcek Bushy golden-drop H. 4 V,H
Brassicaceae
Arabis verna (L.) R.Br. Mor Kkazteresi Spring rockcress Th. 5 V,H
Biscutella didyma L. Citeitotu Mediterranean Th. 2 V,H
Biscutella
Cardamine hirsuta L. Killi kodim Hairy bittercress Th. 2 \Y
*Conringia grandiflora Boiss. & Iritelkari - Th. 3 V,H
Heldr.
Lepidium draba L. Dignik Hoary cress H. 3 H
Malcolmia chia (L.) DC. Ekinteresi Chian stock Th. 3 V,H
Ricotia carnosula Boiss.& Heldr. Digli cavlak - Th. 3 V,H
Campanulaceae
Campanula drabifolia Sibth. & Disli ¢angicegi Bellflower Th. 3 \%
Sm
Campanula erinus L. Catal ¢angicegi Elatine bellflower Th. 2 V,H
Campanula propinqua Fisch. & Kum ¢ami1 Bellflower Th. 2 V,H
C.A.Mey
Caprifoliaceae
Valeriana dioscoridis Sm. Cobanzurnasi Italian valerian H. 2 H
Caryophyllaceae
*Arenaria pamphylica Boiss. & Kiy1 kumotu - H. 3 \Y
Heldr. subsp. pamphylica var.
pamphylica
Arenaria serpyllifolia L. subsp. Tarla kumotu Thymeleaf H. 5 \Y
serpyllifolia sandwort
Cerastium glomeratum Thuill. Boynuzotu Sticky chickweed Th. 4 V,H
Cerastium semidecandrum L. Cengel boynuzotu  Little mouse-ear Th. 3 V,H
Dianthus elegans d Urv. var. Deli karanfil Elegant pink Ch. 3 \Y
cous (Boiss.) Reeve
Dianthus strictus Banks & Sol. Dimisok Wild carnation Ch. 2 V,H
var. strictus
Minuartia globulosa (Labill.) Top tistis - Th. 3 V,H
Schinz & Thell
Minuartia hybrida (Vill.) Cayir tistist Fine-leaved Th. 4 V,H
Schischk.subsp. hybrida Sandwort
Minuartia picta (Sibth. & Sm.) Ergen tistis Sandwort Th. 4 V,H
Bornm
Polycarpon tetraphyllum (L.) L. Kirkinciotu Four-leaved allseed Th. 2 V,H
Silene dichotoma Ehrh. subsp. Catal nakil Forked catchfly H. 3 H
dichotoma
Silene gigantea L. subsp. Koca nakil - H. 3 H
gigantea
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Taxonomic categories n n - Life Relative Position
and Families ’ SJpeee Ve AT ErpEn Form Abundance  (V/H)
Silene sedoides Poir. Yatik nakil Hairy catchfly Th. 3 V
*Velezia pseudorigida Hub.- Has tigotu - Th. 3 V,H
Mor.
Crassulaceae
Rosularia globulariifolia (Fenzl) Top kayakorugu - Ch 3 \Y
A.Berger
Sedum caespitosum (Cav.) DC.  Bodur damkorugu  Broad-leaved Th. 4 \%
stonecrop
Sedum sediforme (Jacg.) Pau Yali korugu Pale stonecrop Ch. 4 V,H
Umbilicus horizontalis DC. Kalaba Horizontal Ch. 3 V,H
navelwort
Euphorbiaceae
Mercurialis annua L. Parsen Annual mercury Th. 5 H
Fabaceae
Lathyrus setifolius L. Biillii baklasi Red pea Th. 2 H
Medicago polymorpha L. var. Kirkyonca Bur clover Th. 3 \Y
polymorpha
Geraniaceae
Erodium malacoides (L.) L Her. Déonbaba Mediterranean Th. 3 V,H
stork’s hill
Geranium lucidum L. Dakkaotu Shining cranesbill Th. 3 \Y
Geranium pusillum Burm.f. Incegelingarsafi Small-flowered Th. 3 \%
Crane's-bill
Hypericaceae
Hypericum perfoliatum L. Binbirdelik otu Saint John's wort H. 3 H
Hypericum triquetrifolium Turra  Pirpirotu Wavy-leaf St John's H. 3 H
wort
Lamiaceae
*Ajuga bombycina Boiss. Geyik mayasili - 3 \%
Clinopodium insulare Ada feslegeni - 3 V,H
(Candargy) Govaerts
Lamium amplexicaule L. var. Baltutan Henbit deadnettle Th. 3 \Y
amplexicaule
Micromeria myrtifolia Boiss. & Bogumlugay Cyprus wild savory Ch. 4 H
Hohen.
Teucrium polium L. subsp. Aciyavsan Felty germander Ch. 4 V,H
polium
Linaceae
Linum strictum L. var. strictum  Tok keten Upright flax Th. 4 H
Oxalidaceae
Oxalis pes-caprae L. Koca eksiyonca Bermuda buttercup G. 4 V,H
Papaveraceae
Fumaria parviflora Lam. Tarla sahteresi Fineleaf fumitory Th. 5 H
Glaucium flavum Crantz Giindiirmelalesi Yellow horned Ch. 3 H
poppy
Papaver rhoeas L. Gelincik Common poppy Th. 3 H
Plantaginaceae
Cymbalaria microcalyx (Boiss.) Hos nakkasotu lvy leaved toad-flax H. 5 \Y
Wettst.
Veronica cymbalaria Bodard Veniiscicegi Pale speedwell Th. 4 \Y
Veronica syriaca Roem. & Arap mavisi Syrian speedwell Th. 3 \Y
Schult.
Ranunculaceae
Clematis cirrhosa L. Bahar sarmasig1 Virgin's bower Ph. 3 \
Delphinium peregrinum L. Tel hezaren Violet larkspur Th. 2 V
Rosaceae
Sanguisorba verrucosa (G.Don) Sincanotu Mediterranean H. 3 \Y
Ces. salad burnet
Rubiaceae
*Galium canum Req. ex DC. Antalya yogurtotu - Ch. 5 \%
subsp. antalyense Ehrend
Valantia hispida L. Killi 6renotu Hairy valantia Th. 5 V, H
Saxifragaceae
Saxifraga hederacea L. Ciliz tagkiran - Th. 4 V
Scrophulariaceae
Scrophularia pinardii Boiss. Cali siracasi - Ch. 4 V
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Taxonomic categories n n - Life Relative Position
and Families ’ SJpeee Ve AT ETEIED s Form Abundance  (V/H)
Verbascum  levanticum LK. Arap sigirkuyrugu  Broad leaf mullein H. 3 V,H
Ferguson
Solanaceae
Hyoscyamus aureus L. Sari banotu Golden henbane H. 5 \
Urticaceae
Parietaria cretica L. Sircaotu Cretan pellitory Th. 5 \Y
Parietaria judaica L. Duvar feslegeni Spreading pellitory Th. 5 \
Monocotyledonae Tek Cenekliler Monocots
Amaryllidaceae
Allium neapolitanum Cyr. Sarimsak ¢icegi Neapolitan garlic G. 3 V,H
Liliaceae
Gagea fibrosa (Desf.) Schult. & Tellisari Yellow star-of- G. 3 H
Schult.f. bethlehem
Poaceae
Aegilops biuncialis Vis. Ikikilgik Mediterranean Th. 4 H
aegilops
Aegilops umbellulata Zhuk. Hanim bugdayi Goatgrass Th. 4 H
Briza maxima L. Kusyiiregi Big quaking grass Th. 3 H
Bromus rigidus Roth. Sert brom Ripgut brome Th. 4 H
Bromus sterilis L. Sagir ilcan Barren brome Th. 4 H
Poa bulbosa L. Yumrulu salkim Bulbous bluegrass H. 5 H

* Endemic species

A total of 94 plant taxa, including five pteridophytes, one gymnosperm and 88 angiosperms, belonging to 35

families were identified on the walls of Alanya Castle (Table 1-2).

Table 2. Total numbers of families and taxa

Taxonomic Units Total numbers of  Total numbers of Numbers of endemic

families taxa taxa
Pteridophyta 3 5 -
Gymnospermae 1 1 -
Angiospermae
Dicotyledonae 28 80 6
Monocotyledonae 3 8
Total 35 94 6

In the investigated area, Caryophyllaceae (14 species) was the richest family with 14 species (%14,9 of all
detected species) followed by Asteraceae (10 species, %10,6), Brassicaceae (7 species, %7,4), Poaceae (6 species, %6,4),

Lamiaceae (5 species, %5,3) and others (52 species, %53,23) (Figure 3).

Caryophyllaceae
W Asteraceae
m Brassicaceae
m Poaceae

m Lamiaceae

m Others

Figure 3. Percentage of plant species by families (%)
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4, Discussion and conclusions

Conyza canadensis, Inula heterolepis, Phagnalon graecum, Arabis verna, Mercurialis annua, Fumaria
parviflora, Cymbalaria microcalyx, Galium canum subsp. antalyense, Parietaria judaica, Hyoscyamus aureus, Poa
bulbosa were the dominant plant species of Alanya Castle walls (Figure 4). These findings are similar to other studies
conducted in the Mediterranean region [5,26,28,29]. The life forms of the plants were determined to be 47.8% therophytes,
28.7% hemicryptophytes, 11.7% chamephytes, 6.4% phanerophytes and 5.4% geophytes. Among them, six endemic taxa
were found. Four of these endemics are considered to be of global conservation concern. Arenaria pamphylica subsp.
pamphylica and Velezia pseudorigida are listed as Vulnerable (VU), and Ajuga bombycina and Galium canum subsp.
antalyense are Near Threatened (NT) on the IUCN Red List Categories [36]. On the other hand, Alkanna macrosiphon
and Conringia grandiflora are listed as Least Concern (LC) (Table 1).

Scrophularia pinardii Verbascum levanticum

7
¥

Peva v % LA N

Sedum sediforme

Ficus carica subsp. carica

g - iy SRR

Polyvpodium vulgare var. cambricum Phagnalon graecum Bromus tectorum

Figure 4. Some plant species that were found on the walls of Alanya Castle

It is possible to see one or more of the stages of succession in terrestrial ecosystems on historic structures. Many
cyanobacteria, lichen and fungi species, especially on the exterior surfaces of buildings, are dark coloured. They often
lead to aesthetic deterioration because they cause color loss of the surfaces during their growth phase. Moreover, some
lichen species can cause active erosion on rocks of historic structures due to secreted (usnic acid) substances [40].

As the walls are located in urban and rural landscapes, they are highly influenced by the ornamental and natural
vegetation types surrounding the composition of the wall flora [4]. For this reason, members of the cosmopolitan family
of Asteraceae are frequently encountered on historical structures [14-16, 28]. The plant species such as Conyza
canadensis, Crepis sancta, Inula heterolepis, Sonchus oleraceus were the most common on Alanya Castle walls. The
most important reason of this frequent occurrence is that in this family seeds, which have, pappus and wing-like structures
are distributed by wind [5, 6].

Vascular plant diversity of the Alanya Castle walls and their ecological effects
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The castle walls form microhabitats with substrate located in spaces and cracks and thus shape the growth
conditions of the plants [6]. Indeed, annual plants develop in these small spaces along the vertical surfaces of the walls.
The most common annual plants on the vertical surface at the walls of Alanya Castle were Arabis verna, Campanula
drabifolia, Arenaria serpyllifolia, Cerastium glomeratum, Geranium lucidum, Sonchus oleraceus and Cymbalaria
microcalyx. At the same time, these micro-habitats also host endemic Alkanna macrosiphon, Galium canum subsp.
antalyense, Arenaria pamphylica subsp. pamphylica (Table 1).

The accumulation of sediments in the cracks of the roofs and walls of the buildings allow the diaspores to settle
and germinate. For this reason, it is possible to see the invasive species more in these parts of the castle. The most common
species on the roofs of Alanya Castle were Allium neapolitanum and Ferula tingitana. Birds and ants play an important
role in the transport of seeds over long distances [41, 42]. One of the main factor in seeing Poaceae members like Aegilops
umbellulata, Poa bulbosa, and Briza maxima on the roofs of historical buildings may include these animals.

We detected plants that were bushes with tap root systems such as Capparis spinosa, Ficus carica, and Hedera
helix on bottom and top parts of the historical walls. These species move the rocks forming the castle walls due to their
root system and cause the destruction of the historical structure. Also, if no precautions are taken, parts of the Alanya
Castle walls may potentially fall over people causing serious damage.

Studies on controlling growth and occurrence of plants that destroy historical buildings are limited. Physical
(flame), chemical (glyphosate active herbicide), and mechanical (cutting and dismounting) control methods could be used
to control these plants. No information has been encountered regarding the use of the flaming method against plants
growing on historical buildings, neither in the world nor in our country. Although this method would be easily applicable
and is estimated to be successful in plant control, it should not be preferred due to the bad appearance of burn marks it
would leave on the wall surface. While herbicide applications make it possible to get fast results in the short term, the
chemicals they contain can cause abrasions on the wall surface. In addition, herbicide applications bear some difficulties
such as the problem of using different (and the right) dosages for each plant species, being costly and requiring specialists
for application. With regard to the limitations of the above mentioned methods, a mechanical approach (for example
digging, cutting, excavation) seems to be more preferable. It would not leave any visible marks to the walls and would
not require the use of chemicals. However, it may not give good results in removing plants with tap root systems because
during their removal the filling materials between the wall stones might be damaged and cause the stones to move.
Therefore, applying mechanical control method in the early development phase of plants will cause less damage to
historical buildings [29].

As described above, we believe that the most effective method in the light of this data is still the mechanical
controlling method. Although it might not be possible to deal with the plants on the historical buildings entirely, the
occurrence and growth of plants could be diminished and the damage they cause could be significantly reduced. With this
method, the Alanya Castle which is one of our historical heritage could be preserved and ensured that its presence
continues for many years.
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Abstract

Vincetoxicum cardiostephanum (Rech. F.) Rech. f. is a sub-endemic narrow species to Pakistan. The
conservation status has been assessed according to International Union for Conservation of Nature Red List Categories
and Criteria 2001. The genus Vincetoxicum is comprised of 20 species. Pakistan hosting 6 species including
Vincetoxicum which is uniregional endemic to Upper Kurram, Pakistan. Earlier it was reported from Khaiwas by
Aitchison (1881), Upper Kurram. This investigation was based on field trips conducted all over the Koh-e-Safaid ranges
of Kurram valley, during April, 2015 to 2017. Based on the data collection, population size of the species was 43
individuals, Extent of occurrence (3.1 km?), Area of occupancy (0.9 km?). The taxon is under severe biotic stress due to
uprooting & overgrazing. Vincetoxicum cardiostephanum has been classified as Critical Endangered following TUCN
Criteria 2001.

Key words: Vincetoxicum cardiostephanum, Sub-Endemic, Critical Endangered, Koh-e-Safaid, Pakistan

*
Vincetoxicum cardiostephanum Pakistan, Koh-e-Safaid Range'de Dar Endemik Bir Tiir Tehdit Ediyor

Ozet

Vincetoxicum cardiostephanum (Rech. F.) Rech. f. Pakistan'a gore dar bir endemik tiirdiir. Koruma durumu
Uluslararasi Dogay1 Koruma Birligi Kirmizi Liste Kategorileri ve Kriterler 2001'e gére degerlendirilmistir. Vincetoxicum
cinsi 20 tiirden olugmaktadir. Pakistan, Yukar1 Kurram, Pakistan i¢in endemik olmayan Vincetoxicum da dahil olmak
iizere 6 tiire ev sahipligi yapiyor. Daha dnce Aitchison (1881), Yukar: Kurram tarafindan Khaiwas'dan bildirilmistir. Bu
aragtirma, Nisan 2015 ile 2017 yillar1 arasinda Kurram vadisinin Koh-e-Safaid araliklarinin tamaminda gerceklestirilen
saha gezilerine dayantyordu. , Doluluk alani (0.9 km2). Takson kokiinden sokiilme ve otlatma nedeniyle ciddi biyotik
stres altindadir. Vincetoxicum cardiostephanum, IUCN Criteria 2001'den sonra Kritik Tehlike Altinda olarak
siiflandirilmstir.

Anahtar kelimeler: Vincetoxicum cardiostephanum, Sub-Endemik, Kritik Tehlike Altinda, Koh-e-Safaid, Pakistan
1. Introduction

Vincetoxicum cardiostephanum belongs to Family Asclepiadaceae, comprises 180 genera and 22,00 species
distributed mainly in Tropical and Sub-tropical areas of the world; reported in Pakistan, 23 genera and 41 taxa (Figure 1).
The genus Vincetoxicum has 10-20 species distributed in Asia, Europe, and Afghanistan. Pakistan represents 6 species
i.e. Vincetoxicum arnottianum (wight)wight from Hazara, Vincetoxicum cardiostephanum from Kurram Agency,
Vincetoxicum canesecens Wind Dcne From Kashmir., Vincetoxicum hirundinaria Medik from Waziristan, Vincetoxicum
sakesarense Ali & S, Khatoon from Sargodha, and Vincetoxicum stocksiii Ali & Khatoon from Baluchistan. Of these one
taxon is Sub-endemic to Kurram and Afghanistan Pakistan [1].
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© Copyright 2020 by Biological Diversity and Conservation Received: 23.06.2019  Published: 15.04.2020 BioDiCon. 838-0619


http://www.biodicon.com/
http://orcid.org/0000-0002-5730-4123

20 Biological Diversity and Conservation — 13/ 1 (2020)

y ] Sa *“ ‘ “ S
Figurel. Vincetoxicum cardiostephanum (Rech.f) Rech.f, A. Habit and Habitat; B. Plant in flowering; C. Mature plant

Nowadays extinction of plants has become headlines of the print and electronic media and they are taking interest
of the future of these threatened species. International Union for Conservation of Nature is making incredible efforts to
protect hundreds of species [2]. Different attributes effect the endemism includes uneven habitats and different climatic
conditions and edaphic parameters within short space in highlands areas, and some of the anthropogenic activities such
as unsustainable use of plants (uprooting), deforestation, grazing, and mining as results isolation of small species
populations [3, 4, 6, 7, 8]. According to the recent studies about endemism have been emphasized, the role of pollination,
life form and eco-physiological type effect the endemism at species and community level [9, 10, 11]. Pakistan has great
diverse list of plants as a result of distinct geographical and topographic location. Above six thousand different vascular
plants have been recorded, about 400 species are endemic [12]. As reported by IUCN Red List Criteria 2001, conservation
of fifty-two species have been assessed, of these twenty-one species are Critically Endangered, ten species Endangered,
two Vulnerable, eight possibly extinct [13-18]. This number rarely corresponds to around 0.8 % of Pakistan’s Flora.
Therefore, the assessments of the status of conservation of the flora of Pakistan should focus in particular on endemic
species of Pakistan. [12]. The objective of the present study was to assess the conservation status of Vincetoxicum
cardiostephanum through to IUCN Red List Criteria [19].

2. Materials and methods
2.1 Location

Kurram is a newly-formed Tribal District of Khyber Pakhtunkhwa, Pakistan [20]. The global geographic position
of Kurram is between 33°20" to 34° 10" North latitudes and 69°50 to 70° 50" East longitudes (Figure 4). It has total areca

of 3380 (square kilometer) and highest peak is Sikaram with 4,728 meters. It makes a natural boundary with Tora Bora
Mountains of Afghanistan, and is snowcapped round the year [21, 22].
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Figure 4. Location Map of Studay area: 1. Khaiwas 2. Gandaw

2.2 Experimental design

The objective of the current study was to assess the conservation status of Vincetoxicum cardiostephanum
through to International Union for Conservation of Nature Red List Criteria [19]. For the data collection field trips were
made through the whole Koh-e-Sufaid ranges of district Kurram, during March 2015 to August 2017.The geographic
distribution, Size of population, Habit, Phenology, habitat features, types of propagation, life form, leaf size & folk
knowledge uses were recorded in the study area of the concerned taxa. Plants samples were collected preserved and
voucher specimens were allotted. During the survey notebook, pencil, tags, polythene bags, newspaper and camera were
used. In each trip specimens of complete plants were collected from two different localities. Plants specimen were tagged
on the spot and identified with help of standard literature method [23, 24, 25]. The voucher specimen (W.
Hussain,Voucher No. Bot. Huss. 055 (PUP) was placed in Herbarium; University of Peshawar for the further
investigation. For the size of population, matured number of plants was calculated by totaling number of plants per unit
area. Nature of habitation was calculated by observing grazing effect, anthropogenic impacts and approachability to an
area, soil erosion, and ecological attributes. Ethnobotanical data was collected through; trips of the study area by
interviewing 30 inhabitants. Conservation assessment of the species was done through International Union for
Conservation of Nature Red List Criteria [19].

3. Results
3.1 Habit and Taxonomy

Vincetoxicum cardiostephanum is 350-400 millimeter tall glabrous perennial herb with many branches. Leaves
c. 20-50 millimeter x 7-10 millimeter, ovate lanceolate, Flowers clustered in axillary cymes. Pedicels 1-6 millimeter long,

Calyx 2.6 millimeter long, Corolla c. 4.5 millimeter long, pale-green, lobes glabrous, and Corona lobes cordate-truncate.
Fruit 53-67 millimeter in length follicle (Fig.1)
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3.2 Habitat and Community Structure

This species grows between the transition zone of subtropical and temperate zone (2000-2250 meter). Most
individuals of the species were growing on the moist gentle North and South facing slopes in sparsely dense forest of
Quercus baloot Griffith. About 31 taxon were present as linked with this species. The leading taxon viz., Quercus baloot
Griffith, Leptorhabdos parviflora (Benth.) Benth, Thymus linearis Benth., Sophora mollis (Royle) Baker., Rabdosia
rugosa (Wall ex.Benth.) , Scutellaria orientalis L. and Themeda anathera (Nees ex Steud) Hack in DC were observed.
These 31 species were from 16 families and 30 genera as shown in Table 1.

Table 1. Recorded associates of Vincetoxicum cardiostephanum with their ecological characteristics

S.No  Family Name Habit Life form

1 Asclepiadaceae Vincetoxicum cardiostephanum(Rech.f) Rech.f  Herb Geophyte

2 Anacardiaceae Cotinus coggyria Scop. Shrub Nanophanerophytes

3 Asteraceae Artemisia biennis Willd. Herb Chamaephyte

4 Asteraceae Circium falconeri (Hook. F) Petrak Herb Therophyte

5 Asteraceae Heteropappus altaicus Willd Herb Therophyte

6 Asteraceae Hertia intermedia (Boiss) O. Ktze Shrub Nanophanerophytes

7 Asteraceae Launea sps Herb Geophyte

8 Asteraceae Tagates minuta L. Herb Therophyte

9 Berberidaceae Berberis lycium Royle Shrub Nanophanerophytes

10 Boraginaceae Cynoglossum glochiadum Wall.ex Benth. Herb Hemicryptophyte

11 Dipsacaceae Scabiosa columbavia L. Herb Hemicryptophyte

12 Fagaceae Quercus baloot Griff. Tree Phnerophyte

13 Lamiaceae Thymus linearis Benth. Herb Hemicryptophyte

14 Lamiaceae Perovskia atriplicifolia Benth herb Nanophanerophytes

15 Lamiaceae Rabdosia rugosa (Wall ex. Benth) Shrub Nanophanerophytes

16 Lamiaceae Salvia reflexa Hormn Herb Therophyte

17 Lamiaceae Scutellaria orientalis Herb Hemicryptophyte

18 Scrophulariaceae Leptorhabdos parviflora(Benth).Benth Herb Therophyte

19 Solanaceae Solanum villosum L. Herb Therophyte

20 Papilionaceae Indigofera heterantha Well.ex Brandis Shrub Phanerophyte

21 Papilionaceae Sophora mollis (Royle) Baker Shrub Chamaephyte

22 Papilionaceae Caragana brevispina var. brevispina Royle ex. ~ Shrub Chamaephyte
Benth

23 Poaceae Aristida cyanantha Nees ex Steud Herb Hemicryptophytes

24 Poaceae Themeda anathera (Nees ex Steud.) Herb Hemicryptophytes
Hack

25 Polygalaceae Polygala abysinica R.Br.Ex.fresen Herb Therophyte

26 Primulaceae Androsace rotundifolia Herb Geophyte

27 Rosaceae Cotoneaster microphyllus var. thymifolius. Shrub Phanerophyte

28 Rosaceae Cotoneaster macrocrophyllus (Lindl.) Shrub Phanerophyte
Schneider.

29 Rosaceae Spiraea corymbosa Raf. Shrub Phanerophyte

30 Rosaceae Rosa Webbenia Wall ex. Royle Shrub Nanophanerophytes

31 Thymelaeaceae Daphne oleoides Schreb. Shrub Nanophanerophytes

3.3 Distribution

Generally, this species is restricted to Village Shalozan Wazir Takhat Kaiwas and Nawoo Ghar Gandaw of Koh-
e-Safaid mountain range. During the survey it has been observed that some fragmented areas in the study area (Table 3).
Presence of taxon was frequently restricted to north & south facing slopes in rocky area but mean while some plants of
the specie were also present in sparsely dense forest of Quercus baloot, Leptorhabdos parviflora, Thymus linearis,
Sophora mollis, Rabdosia rugosa, Scutellaria orientalis and Themeda anathera. This species is severely endemic to the
study area. All the total locations collectively cover an area of approximately 3.1 Km? as the extent of occurrence. The
estimated collective occupation area was 0.9 km?(Table 2).
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Table 2. Vincetoxicum cardiostephanum (Rech.f) Rech. f .: Summary of geographic range

viz. Extent of occurrence & area of occupancy in in Km?
Extent of occurrence in Km? Area of occupancy Area in Km?

3.1 0.9

3.4 Population Size

Population size of Vincetoxicum cardiostephanum was recorded from village Khaiwas from two different areas

(Table 3). Maximum number of individuals (population size) was reported from Wazir Takhat Khaiwas (24) individual
plants and less number of individual plants (19) from Nawoo Ghar Gandaw (Figure 4).

Table 3. Population size detail of Vincetoxicum cardiostephanum from two reported spots

S.No Locality Altitude (m) Coordinates Population Percentage
Size
1 Wazir Takhat Khaiwas 2198 m 33°57.73.1N 24 55.81
069 °59831E
2 Nawoo Ghar Gandaw 2231m 33°57.62.6N 19 44.18
069 °59604E

3.5 Mode of reproduction

During the study period two kind of reproduction were reported vs. Sexual & Asexual.

3.6 Sexual Reproduction

It is the most common method of reproduction. Vincetoxicum cardiostephanum starts flowers from the mid of

April to the end of July. The population peak flowering period was recorded after 25th May to 5" July. The average
number of fruits per individual was recorded 2-3 (Table 4; Figure 3).

Table 4. Vincetoxicum cardiostephanum numerical analysis of the habits of the plants in relation to the habitat.

S. No Habit Observed species Percentage in the Total
1 Herb 18 58
2 Shrub 12 38.70
3 Tree 01 3.2

i Vs

Figure 3. Reproduc't‘ion of Vincetoxicm cardiostephanum I, Asexual (buds); J, Sexual (Seeds)
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3.7 Asexual reproduction
Asexually Vincetoxicum cardiostephanum is reproduce through vegetative method. The reproductive tissues like
rhizome are sprout during favorable conditions and giving rise to new individual (Figure2)

i
>,

+

: & f b v N / v,
Figure2. Anthropogenic & natural threats to Vincetoxicum cardiostephanum: D & E, Erosion, F, Roads construction, G,
Uprooting, H, Grazing

4. Conclusions and discussion

This specie was reported previously from Khaiwas Koh-e-Safaid range Upper Kuram by Aitchison. During the
current survey, this taxon was recorded from the two areas of the village Khaiwas. In these two areas, the occurrence of
the species is limited to mountains slopes of Sub-Tropical Zone. During the field observation this taxon was found to be
in isolated micro habitats. Current results showed that the nature of taxon is limited and isolated.

According to Rabinowitz [27], rarity of a taxon is due to small size population, pint distribution area, specific
habitation or a grouping of all these units. In the case of Vincetoxicum cardiostephanum, an average presence of 24
individuals plants in locality 01 and 19 individuals in locality 02 and their restriction in particular habitat from 2165-2250
meters and presence ¢ 0.9 Kilometer squares the area of occupancy show that this is an actual rare species (Table. 3).
According to International Union for Conservation of Nature Red List Criteria 2001 [20] when a matured plants > 250
(i.e. 43) and habitation is constantly degraded as result of sever grazing and facing many anthropogenic threats,
Vincetoxicum cardiostephanum belongs to criterion “C” of critically endangered group. Moreover, 90% population of
the concerned species is limited in Wazir Takhat Khaiwas, this numeral falls under sub-criterion 2 (ii) of “ C” of Critically
Endangered Category. The extent of occurrence is nearly 3.1 Kilometer square that is below 100 Kilometer square and
area of occupancy is 0.9 Kilometer square that is below 10 Kilometer square. Moreover, this taxon is greatly fragmented
into 2 areas and habitation is also degraded. On the bases of current findings this taxa is placed under B; & B of critically
endangered group. For example, if the matured plants are recorded below fifty plants and taxon is classified under the
criterion “D”. Short geographical zones, very small population size, overgrazing and fragmented habitation strongly
suggest that Vincetoxicum cardiostephanum should be consider as critically endangered. By following the hierarchical
alphanumeric numbering system of the criteria [20], assessment of the conservation status of Vincetoxicum
cardiostephanum summarized in this way:

CRB1ab (iii) +2ab (iii); C2 (ii)

Where CR, Critically Endangered species; B, Geographic ranges; 1, a Extent of occurrence; 2 (B), Area of
occupancy; a, Severely disjointed; b, continuing decline, observed, predicted; iii, Quality of habitat; C, Estimated
populace size; 2 (C), A continuously decreasing no. of matured plants; ii, As a minimum 88% matured plants are in one
sub-population (Table. 5).
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Table 5. Summary of known Localities, Population Size, Geographical Range and Various Anthropogenic and Natural
Threats Observed in the Study Area

Plant Speices Knownloc Population Geographical range Anthropogenic and natural
alities threats

Size
EOKmM? A.OKm? Uu v W X Y Z

Vincetoxicum cardiostephanum 02 43 3.1 0.9 + 4+ + + O+ -

Key: E.O; Extent of occurrence, A.O; Area of occupancy, U, Medicinal uses, V, uprooting, W, Grazing X, Road
Construction, Y, Soil Erosion, Z, Deforestation (* Present, -Absent)

4.1 Anthropogenic impacts
Over grazing and unwise medicinal uses were recorded as the main threats to concern species.
4.2 Grazing

Vincetoxicum cardiostephanum is palatable plant during pre-reproductive stage. The local population grazed
their livestock in the study areas, which seriously affected the habitats of concern specie. In each season, these individual
plants were grazed during pre-reproductive stage before the formation of fruits as result the concern specie is in threaten
position (Tab. Figure 2).

4.3 Unsustainable Medicinal uses

Vincetoxicum cardiostephanum is highly medicinal plant and local people, who are living in the foothill of koh-
e-Safaid range, uproots the whole plants. The fresh leaves were shade dried crushed fine powder were used for the
treatment of chest problems, hepatitis C and rhizome are used for the blood purification and urinary infections as reported
by the local inhabitants. Due to uprooting the concern specie become threatens (Figure 2)

4.4 Road construction

Due to road construction to locality Khaiwas, the road passes through the habitat rich area of the specie which
added a serious threat (Figure 2).

4.5 Recommendations

i) Vincetoxicum cardiostephanum had better to include in the Red list category of taxa of Pakistan.

ii) The cultivation of Vincetoxicum cardiostephanum in botanical gardens should be encouraged to protect them from
extinction.

iii) Grazing in research area is should be banned through local Bandar system to protect the concern specie.

iv) To educate the local inhabitants through awareness program to avoid the unsustainable use.
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Abstract

In this study, bryophyte flora of the Akyazi, Arifiye, Geyve, Karapiirgek districts in Sakarya Province of Turkey
was found out. A total of 1037 bryophyte specimens were collected from the research area in the different vegetation
periods between 2016 and 2017. As a results of this study; 193 taxa (1 hornwort, 34 liverworts, 158 mosses) belonging
to 113 genera and 55 families were determined. Among them, Sphagnum contortum Schultz is recorded for the second
time from Turkey and also 11 taxa are new for the A2 grid-square according to the Turkish grid square system adopted
by Henderson (1961). In addition, in the floristic list all taxa, with their Turkey distributions, which are determined by
reviewing the related all literatures, and IUCN categories in European countries, moreover life forms of bryophytes and
some ecological features such as; (humidity, light, acidity) are given.

Key words: bryophyte, flora, Akyazi, Arifiye, Geyve, Karapiirgek

*

) Akyaz, Arifiye, Geyve, Karapiircek ilceleri (Sakarya, Turkey) briyofit florasi
Ozet

Bu calismada, Tiirkiye’nin Sakarya iline bagl Akyazi, Arifiye, Geyve, Karapiirgek ilgelerinin briyofit florasi
ortaya ¢ikartilmigtir. 2016 ve 2017 yillart arasinda vejetasyonun farkli periyotlarinda arastirma boélgesinden toplamda
1037 briyofit 6rnegi toplandi. Bu ¢alismanin sonucunda; 113 cins ve 55 familyaya ait olan 193 takson (1 boynuzotu, 34
cigerotu, 158 karayosunu) belirlendi. Bunlar arasindan, Sphagnum contortum Schultz Tiirkiye’den ikinci kez kayit edildi
ve ayrica 11 takson da Henderson (1961) tarafindan adapte edilen Tiirkiye kareleme sistemine gore A2 karesi i¢in yenidir.
Bununla birlikte, floristic listedeki tiim taksonlar onlarin ilgili biitiin literatiirlerin gézden gegirilmesi sonucu belirlenen,
Tirkiye dagilimlar1 ve Avrupa iilkelerindeki ITUCN kategorileri, ayrica briyofitlerin yasam formlart ve bazi ekolojik
ozellikleri (nemlilik, 151k, asidite) ile birlikte verildi.

Anahtar kelimeler: briyofit, flora, Akyazi, Arifiye, Geyve, Karapiirgek
1. Introduction

Plant scientists accept two kinds of land plants, respectively; bryophytes, and tracheophytes. Because of this,
bryophytes are the second largest group of terrestrial plants and they are classified under Bryobiotina subkingdom in
Plantae consist of mosses, hornworts and liverworts. At the same time, molecular phylogenetic studies concluded that
bryophytes are oldest ancestors of existing land plants. [1]. So they give an idea about the migration of plants from aquatic
environments to land. That’s why a number of physical features link bryophytes to both land plants and aquatic plants.
These different adaptations observed in Bryophytes also have allowed plants to colonize the terrestrial environments of
the Earth. Because of this, they grow at various temperatures (cold poles and hot deserts), altitudes (from sea level to
alpine) and humidity (from dry desserts to wet rainforests). At the same time, when habitat diversity increases, various
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plant taxa, including bryophytes, are possible to emerge. This situation is seen more apparent in the geography of Turkey,
due to Turkey's taking place at the junction of three phytogeographical regions (Euro-Siberian, Mediterranean and Irano-
Turanian) and their transition zones. Moreover, this habitat diversity causes both plentiful plant diversity and a high
endemism rate of Turkey. Despite that there are many researches about Turkey’s vascular flora, bryofloristic studies in
Turkey have been unregarded for a long time. However, the important scientific gap under this topic have being filled
with a series of accomplished field excursions and many new data. In addition, new bryophyte records were continuously
added with each new study [2, 3, 4]. Apparently, bryophytes flora of Turkey still needs to work on more detailed
researches. Therefore, we think that should be chosen as priority areas for bryophytes flora studies of natural forest areas
in Turkey. That’s why, in this study, Akyazi, Arifiye, Geyve, Karapiircek districts of Sakarya Province in Turkey were
selected as the study area. These areas are situated to south and southeast of Sakarya Province represents a very special
region for Turkey's ecology and has rich vegetation (Fig. 1). Unfortunately, there are only three published studies carried
out in nearby the study area [5, 6, 7]. Because of this gap in the literature, this study will contribute to the study of the
bryophytes flora and Turkey. And also we hope so it would be useful for future studies.

1.1. Study area

Akyazi, Arifiye, Geyve, Karapiirgek districts of Sakarya province are located in Marmara region of Turkey and
are surrounded with the districts Hendek in the northeast, Adapazari in, west, Sapanca in the northwest, Pamukova in the
southwest, Tarakli in the south, Goyniik, Mudurnu and Tagkesti districts of Bolu province in the southeast — east. Besides,
the study area is located in A2 square, according to Henderson’s grid system of Turkey [8], (Figure 1).
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Figure 1. Grid system of Turkey adopted by Henderson (1961) and the study areas.

The climate of this area is similar to Marmara and the Black Sea climate. The air is humid in Sakarya and winters
are usually rainy and mild while summers are hot. According to the amount of precipitation, the driest month is 41 mm
in August and maximum rainfall month is 103 mm in December. In addition, the average annual precipitation is 754 mm
and the yearly average temperature is 13.9 °C the lowest recorded temperature is -14.5 °C and the highest recorded
temperature is 41.8 °C. As a result of these climatic synthesis; the study area generally has a semi-arid and sometimes
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humid Mediterranean climate. [9, 10]. Moreover, this region is within the euxine province of the Euro-Siberian
phytogeographic region [11]. In accordance with the region's climate the study area is primarily covered with pure and
mixed deciduous forest (e.g. Fagus orientalis Lipsky, Carpinus betulus L., Tilia tomentosa Moench, Castanea sativa
Mill., Alnus glutinosa (L.) Gaertn., Populus tremula L., Acer campestre L., Fraxinus ornus L., Platanus orientalis L. and
Rhododendron ponticum L.,) in the northern slopes and stream beds and also conifers and maquis vegetation (e.g. Abies
nordmanniana (Steven) Spach ssp. equi-trojani (Asch. & Sint. ex Boiss.) Coode & Cullen, Pinus sylvestris L., Pinus
nigra Arn. subsp. pallasiana (Lamb) Hulmboe, Pinus brutia Ten., Quercus infectoria Oliver, Q. petraea (Matt.) Liebl.,
Laurus nobilis L., Erica arborea L., Corylus avellana L., Juniperus oxycedrus L.) in the western and southern slopes and
also higher parts of the area [12].

2. Material and methods
The study was performed between the years 2016-2017. Bryophyte samples were collected from 54 locations,
representing different habitats in the investigated region (Table 1), and also they were diagnosed by macroscopic

morphology and microscopic characters using relevant literatures [13-25].

Table 1. Detailed informations about sampling points (LN: Locality number)

L.N. Districts Locations Alguﬁe) m GPS Date

il Karapiirgek Karapiir¢ek 542 40°36"25"N 30°27'41"E 28.10.2016
2 Karapiir¢ek Karapiircek 730 40°36'38"N 30°26'S0"E 28.10.2016
3 Karapiir¢ek Karapiircek 862 40°36'26"N 30°26'11"E 28.10.2016
4 Karapiir¢ek Upper parts of Kanlicay 321 40°37'56"N 30°29'39"E 28.10.2016
5 Karapiir¢ek Karapiir¢ek 298 40°37'57"N 30°31'19"E 28.10.2016
6 Karapiircek Around of Mecidiye 386 40°37'05"N 30°32723"E 28.10.2016
7 Akyazi Bigkidere 336 40°36'36"N 30°34'49"E 28.10.2016
e Akyazi b bOrdlega‘r’ig’?}l‘ﬁié:f“idogan’ 1116  40°3524"N 30°34'47"E 29.10.2016
9 Akyaz1 Between Karag6l plateau and Karagdl 1236 40°30'54"N 30°33'S6"E 29.10.2016
10 Akyazi Acelle plateau 1140  40°30'54"N 30°37'02"E 29.10.2016
Ll Akyazi Around of Hasanbey 475 40°39'51"N 30°40'04"E  20.05.2017
12 Akyazi Around of Giizlek village 765 40°39'11"N 30°42'30"E 20.05.2017
13 Akyazi Keremali plateau 1200  40°38'44"N 30°45'15"E 20.05.2017
= Akyazi Mausoleum of Keremali 1520  40°39'04"N 30°45'18"E 20.05.2017
15 Akyazi Around of Camlica Lake 1168 40°40'06"N 30°46'16"E 20.05.2017
16 Akyazi Between Camlica and Goélyayla 1080 40°40'32"N 30°45'S51"E 20.05.2017
i/ Akyazi Between Dedeler and Madenler 477 40°3521"N 30°49'28"E  21.05.2017
18 Akyazi Turnali plateau route 1152 40°36'46"N 30°48'30"E 21.05.2017
19 Akyazi Turnal1 plateau 1375 40°37'44"N 30°4928"E 21.05.2017
20 Akyazi Turnali plateau 1410  40°37'54"N 30°49'S1"E 21.05.2017
2l Akyazi Around of Yeniyayla 1471 40°38'40"N 30°50'S7"E 21.05.2017
22 Akyazi Yeniyayla plateau 1535 40°39'13"N  30°51'25"E 21.05.2017
23 Akyazi Sultanpmari plateau 1135  40°32'16"N 30°40'56"E 22.05.2017
b A Betw‘fgjl‘élﬁr;ft’é‘aljrl G 1283 40°3049'N 30°3947"E 22.05.2017
25 Akyazi Acelle plateau, near Lake 1215  40°3022"N 30°40'15"E 22.05.2017
2 Al i ﬁgﬁ;{':tgl'(atea“ e 1306 40°2926"N 30°41'l0"E 22.05.2017
27 Akyazi The way of Boztepe 1355 40°29'25"N 30°44'18"E 22.05.2017
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Table 1. Continued

28 Akyazi Around of Yoriikyeri 1285  40°31'05"N 30°46'16"E 22.05.2017
29 Akyazi Between Yoriikyeri and Haydarlar 761 40°33'15"N 30°46'S1"E 22.05.2017
= Akyazi Betﬁ:i:;;jﬁ’gyand 232 40°39'20"N 30°39'42"E 24.05.2017
31 Akyazi Around of Merkezyenikoy 371 40°38'58"N  30°38'55"E  24.05.2017
32 Akyazi Around of Kuzuluk 195 40°3823"N  30°38'52"E 24.05.2017
33 Akyazi Between Serefiye and Resadiye 455 40°36'45"N 30°41'49"E 24.05.2017
34 Akyazi Around of Serefiye 630 40°36'54"N  30°43'30"E  24.05.2017
35 Akyaz1 Upper parts of Ballikaya 915 40°34'51"N 30°38'11"E 24.05.2017
36 Akyazi Around of Hanyatak 1140  40°3321"N 30°36'05"E 24.05.2017
37 Akyazi Around of Hanyatak 1108  40°32'12"N 30°34'06"E 24.05.2017
&9 Akyazi Bet"fsgll':%rgfggsa“d 1288 40°3125"N 30°3348"E 24.05.2017
39 Akyazi Acelle plateau 1159  40°30'42"N 30°3727"E 24.05.2017
40 Kemaliye The way of Kemaliye 350 40°38'36"N  30°24'28"E 22.08.2017
41 Arifiye Between Kemaliye and Maksudiye 450 40°3821"N 30°24'17"E 22.08.2017
42 Avrifiye Between Kemaliye and Maksudiye 500 40°37'37"N 30°23'46"E 22.08.2017
43 Geyve Between Maksudiye and Dogangay 200 40°37'34"N 30°22'02"E 22.08.2017
44 Geyve Between Celaller and Setce 1157  40°33'32"N 30°28'44"E 23.08.2017
45 Geyve Between Celaller and Setce 1095  40°34'08"N 30°28'15"E 23.08.2017
46 Geyve Around of Celaller 1065  40°33'26"N 30°27'37"E 23.08.2017
[ Geyve Around of Celaller 1155 40°33'32"N 30°26'33"E 23.08.2017
48 Geyve Around of Setce 679 40°32'25"N 30°27'11"E 23.08.2017
49 Geyve Between Kulfallar and Kamuslt 1168  40°33'03"N 30°23'44"E 23.08.2017
50 Geyve Around of Kulfallar 850 40°33'38"N 30°22'25"E 23.08.2017
B Karapiirgek Une vy o Golgpeaiig 835  40°3536'N 30°3236'E 24.08.2017
timber storage area
52 Karapiirgek ~ Goktepediizii timber storage area 1005  40°35'45"N 30°32'37"E 24.08.2017
B Korapircek arotind of Gibkicpediia 1121 40°34'12'N 30°3227"E 24.08.2017
timber storage area
94 Karapiirgek Around of Ahmediye 750 40°35'10"N 30°33'11"E 24.08.2017

The status of the taxa in Turkey were detected by reviewing the latest literatures and checklists [26-31].

In the bryofloristic list, only one herbarium number (e.g., ZNG 6030) for each taxon was given to avoid repetition. The
voucher specimens were deposited in the bryophyte herbarium (ZNG) at Biology Department, Faculty of Science and
Arts, Zonguldak Biilent Ecevit University. The nomenclature and arrangement of taxa was followed by the system
proposed by the relevant literatures. [32, 33, 34]. In addition, the new records for A2 grid-square and Turkey were
determined by looking through to the correlated literatures [5-7, 30, 35, 36]. The life forms and preferred ecological
features of the bryophytes in the study area such as; moisture conditions, light requirements and the pH of the substrates
were estimated by using related studies and our field observations [37, 38, 39] and they are also given in the floristic list
for each taxon. At the same time, the new records for the A2 grid square with (*), taxa recorded from Turkey for the
second time with (**) in the bryofloristic list have been marked.

2. Results
In this study, a total of 193 taxa belonging to Bryophyta (32 families, 86 genera, 158 taxa), Marchantiophyta (22

families, 27 genera, 34 taxa), and Anthocerotophyta (1 family, 1 genus, 1 species) were identified. The bryofloristic list
is given as below.
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ANTHOCEROTOPHYTA

Anthocerotaceae Dumort.

“Anthoceros caucasicus Steph. - Loc: 41; roadside slope on soil, ZNG 6027; Distribution in Turkey: Al, A4;
CR (Italy, Spain). Ecological features: Acidophyte, hygrophyte, photophyte; Mat thalloid

MARCHANTIOPHYTA Stotler & Crand.-Stotl.

Anastrophyllaceae L.Soderstr.

Barbilophozia barbata (Schreb.) Loeske - Loc: 25; on rocks, ZNG 6028; Distribution in Turkey: A2, A4, B6;
CR (Ireland), EN (Netherlands), VU (Germany), NT (lItaly). Ecological features: Subneutrophyte, hygrophyte, sciophyte;
Mat smooth.

*Isopaches bicrenatus (Schmidel ex Hoffm.) H.Buch (Syn: Lophozia bicrenata (Schmidel) Dumort.,
Jungermannia bicrenata Schmidel ex Hoffm.) - Loc: 20; on wet soil, ZNG 6029; Distribution in Turkey: Al, A4; EN
(Netherlands, Slovakia), VU (Canary Islands, Germany, Switzerland), NT (Italy, Czech Republic, Hungary). Ecological
features: Acidophyte, mesophyte, photophyte; Mat smooth.

Cephaloziaceae Mig.

Fuscocephaloziopsis lunulifolia (Dumort.) Vana et L.Séderstr. - Loc: 22; on decaying log, ZNG 6030;
Distribution in Turkey: A2; NT (ltaly). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Cephaloziellaceae Douin

Cephaloziella divaricata (Sm.) Schiffn. - Loc: 19, 31, 52; on soil, road slope and decaying logs, ZNG 6031;
Distribution in Turkey: A2; NT (ltaly). Ecological features: Acidophyte, mesophyte, photophyte; Mat smooth.

Lophoziaceae Cavers

Lophozia ventricosa (Dicks.) Dumort. - Loc: 22; on decaying log, ZNG 6032; Distribution in Turkey: Al, A2,
A4, C11; NT (Italy, Hungary), VU (Netherlands). Ecological features: Acidophyte, hygrophyte, photophyte; Mat smooth.

Calypogeiaceae Arnell

Calypogeia fissa (L.) Raddi - Loc: 46, 50; on soil, ZNG 6033; Distribution in Turkey: Al, A2, A3, A4, B6,
C12; EN (Slovakia, Bulgaria, Serbia, Latvia), NT (Finland, Italy, Sardinia, Czech Republic, Hungary). Ecological
features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Lophocoleaceae Vanden Berghen

Chiloscyphus polyanthos (L.) Corda - Loc: 20; on soil near water resources, ZNG 6034; Distribution in
Turkey: Al, A2, A4, A5, B6, B8, C11; VU (San Marino), NT (ltaly, Sardinia). Ecological features: Acidophyte,
hygrophyte, sciophyte; Mat smooth.

Lophocolea bidentata (L.) Dumort. - Loc: 46, 50; on soil, ZNG 6035; Distribution in Turkey: Al, A2, A3, A4,
A5, B6, B7, C11, C12; VU (Finland), NT (ltaly). Ecological features: Acidophyte, hygrophyte, sciophyte; Weft.

Lophocolea heterophylla (Schrad.) Dumort. - Loc: 9, 19, 23, 36; on decaying wood and soil, ZNG 6036;
Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7; NT (lItaly). Ecological features: Acidophyte, hygrophyte, sciophyte;
Mat smooth.

Lophocolea minor Nees - Loc: 17, 48; on soils, ZNG 6037; Distribution in Turkey: A1, A2, A3, A4, C13; CR
(Netherlands), R (Latvia), NT (Italy, Germany). Ecological features: Subneutrophyte, mesophyte, sciophyte; Mat smooth.

Plagiochilaceae Miill.Frib

Plagiochila asplenioides (L.) Dumort. - Loc: 16; on rocks near stream, ZNG 6038; Distribution in Turkey: Al,
A2, A3, A4, B6; EN (Netherlands), NT (Italy, Hungary), VU (Germany). Ecological features: Acidophyte, hygrophyte,
sciophyte; Turf.

Plagiochila porelloides (Torrey ex Nees) Lindenb. - Loc: 14, 21, 36, 39, 41; on rocks and soil, ZNG 6039;
Distribution in Turkey: Al, A2, A3, A4, B6, B7, C11, C12; CR (Netherlands), EN (Canary Islands), NT (Madeira).
Ecological features: Subneutrophyte, mesophyte, sciophyte; Turf.

Scapaniaceae Mig.

Diplophyllum albicans (L.) Dumort. - Loc: 20, 52; on soil, ZNG 6040; Distribution in Turkey: A2, A4, A5;
CR (Sardinia), EN (Hungary), VU (Netherlands), NT (Canary Islands, Italy). Ecological features: Acidophyte,
hygrophyte, sciophyte; Mat smooth.

Scapania nemorea (L.) Grolle - Loc: 52; on soil, ZNG 6041; Distribution in Turkey: A2, A3, A4; EN
(Netherlands), VU (Hungary, Estonia), NT (Finland, Italy, Germany). Ecological features: Acidophyte, hygrophyte,
sciophyte; Weft.

Solenostomataceae Stotler et Crand.-Stotl.

Solenostoma gracillimum (Sm.) R.M.Schust. (Syn: Jungermannia gracillima Sm.) - Loc: 28, 50, 52, 54; forest
road slope on soil, ZNG 6042; Distribution in Turkey: A2, A4, B6, C11. Ecological features: Subneutrophyte, hygrophyte,
sciophyte; Mat smooth.

Frullaniaceae Lorch

Frullania dilatata (L.) Dumort. - Loc: 11, 12, 13, 14, 15, 16, 17, 21, 23, 24, 26, 31, 33, 35, 44, 45, 51, 53,
common, ZNG 6043; Distribution in Turkey: Al, A2, A3, A4, A5, B6, C11, C12, C13; VU (Germany), NT (ltaly).
Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.
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Frullania tamarisci (L.) Dumort. - Loc: 15, 39; on tree trunks, ZNG 6044; Distribution in Turkey: Al, A2,
A3, A4, B6, C12, C13; EN (Netherlands, Poland), VU (Austria, Germany, Estonia, Latvia), NT (ltaly, Czech Republic,
Switzerland, Hungary). Ecological features: Acidophyte, mesophyte, sciophyte; Mat smooth.

Lejeuneaceae Cavers

Cololejeunea rossettiana (C. Massal.) Schiffn. - Loc: 9, 14; on rocks, ZNG 6045; Distribution in Turkey: Al,
A2, A4; CR (Luxembourg, Sardinia), EN (Austria), VU (Czech Republic, Slovakia, Switzerland, Serbia), R (Germany,
Poland, Ukrania), NT (Italy, Hungary). Ecological features: Basiphyte, hygrophyte, sciophyte; Mat rough.

Lejeunea cavifolia (Ehrh.) Lindb. - Loc: 4, 34; on soil, ZNG 6046; Distribution in Turkey: Al, A2, A3, A4,
B6, B7, C11; RE (Netherlands), VU (Latvia), NT (ltaly, Germany, Hungary). Ecological features: Acidophyte,
hygrophyte, sciophyte; Mat smooth.

Porellaceae Cavers

Porella platyphylla (L.) Pfeiff. - Loc: 7,9, 11, 12, 13, 15, 16, 17, 21, 23, 24, 27, 29, 32, 35, 39, 44, 45, 48, 53;
on soil, rocks and tree trunks, ZNG 6047; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, C11, C12, C13; EN
(Poland), NT (Finland, Italy, Estonia). Ecological features: Acidophyte, mesophyte, sciophyte; Fan.

Radulaceae Miill.Frib.

Radula complanata (L.) Dumort. - Loc: 11, 13, 14, 15, 16, 17, 20, 21, 23, 24, 26, 27, 29, 32, 33, 35, 39, 40,
53; on soil and tree trunks, ZNG 6048; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, C11, C12, C13; VU
(Germany), NT (lItaly). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Radula lindenbergiana Gottsche ex C.Hartm. - Loc: 14, 15, 51; on tree trunks, ZNG 6049; Distribution in
Turkey: Al, A2, A3, A4, B6, C11; VU (Finland, Czech Republic, Bulgaria), NT (Italy). Ecological features: Acidophyte,
hygrophyte, sciophyte; Mat smooth.

METZGERIALES Chalaud

Aneuraceae H.Klinggr.

Aneura pinguis (L.) Dumort. - Loc: 48, 54; on wet soil in water resources, ZNG 6050; Distribution in Turkey:
Al, A2, A4, C11, C12, C13; VU (Czech Republic), NT (Italy, Germany, Hungary). Ecological features: Subneutrophyte,
hygrophyte, sciophyte; Mat thalloid.

Riccardia palmata (Hedw.) Carruth. - Loc: 51; on wet tree trunks near stream, ZNG 6051; Distribution in
Turkey: A2, Ad; NT (Finland, Hungary, Italy), RE (Sicily). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat
thalloid.

Metzgeriaceae H.Klinggr.

Metzgeria conjugata Lindb. - Loc: 17, 43, 51; on rocks and soil, ZNG 6052; Distribution in Turkey: Al, A2,
A3, A4, A5, B6, B7, C11, C12, C13; RE (Netherlands), CR (Estonia), VU (Canary Islands, Poland), NT (Sweden, Italy,
Hungary). Ecological features: Subneutrophyte, hygrophyte, sciophyte; Mat thalloid.

Metzgeria furcata (L.) Dumort - Loc: 11, 13, 14, 18, 26, 36, 37, 40, 50, 51; on tree trunks, ZNG 6053;
Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, C11, C12, C13; VU (Latvia), NT (Italy, Germany). Ecological
features: Acidophyte, mesophyte, sciophyte; Mat thalloid.

FOSSOMBRONIALES Schljakov

Fossombroniaceae Hazsl.

Fossombronia angulosa (Dicks.) Raddi - Loc: 4, 40; on soil, ZNG 6054; Distribution in Turkey: A1, A2, A4,
B6, C11, C12; RE (Czech Republic), EN (Bulgaria), VU (Switzerland), NT (ltaly). Ecological features: Acidophyte,
hygrophyte, sciophyte; Mat smooth.

PELLIALES He-Nygren, Juslen, Ahonen, Glenny & Piippo

Pelliaceae H.Klinggr.

Pellia endiviifolia (Dicks.) Dumort - Loc: 2, 20, 41, 54; on wet rocks and soil in water resources, ZNG 6055;
Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B9, C11, C12; NT (Finland, Italy, San Marino). Ecological features:
Subneutrophyte, hygrophyte, sciophyte; Mat thalloid.

MARCHANTIOPSIDA Gonquist, Takht & W. Zimm.

BLASIALES Stotler et Crand.-Stotl.

Blasiaceae H.Klinggr.

Blasia pusilla L. - Loc: 41, 54; forest road slope on wet sandy soil and rocks, ZNG 6056; Distribution in
Turkey: Al, A2, A3, A4; EN (Luxembourg, Hungary), VU (Portugal, Spain, Netherlands, Switzerland), NT (Italy,
Germany). Ecological features: Basiphyte, hygrophyte, photophyte; Mat thalloid.

LUNULARIALES H.Klinggr.

Lunulariaceae H.Klinggr.

Lunularia cruciata (L.) Lindb - Loc: 4, 41; road slope on soil, ZNG 6057; Distribution in Turkey: Al, A2, A3,
A4, A5, B6, B7, B9, C11, C12, C13; CR (Romania, Slovenia), NT (Italy, San Marino, Luxembourg). Ecological features:
Subneutrophyte, mesophyte, sciophyte; Mat thalloid.

MARCHANTIALES Limpr

Conocephalaceae Miill.Frib. ex Grolle
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Conocephalum conicum (L.) Dumort. - Loc: 16, 30, 41, 51, 54; on wet rocks and soil near stream bed, ZNG
6058; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B8, C11, C12, C13; EN (Finland, Canary Islands), VU
(Netherlands), NT (Italy, San Marino). Ecological features: Basiphyte, hygrophyte, sciophyte; Mat thalloid.

Marchantiaceae Lindl.

*Marchantia polymorpha subsp. montivagans Bischl. & Boisselier - Loc: 20; on soil in water resources, ZNG
6059; Distribution in Turkey: Al, B6, B9, C13; EN (Ireland). Ecological features: Acidophyte, hygrophyte, sciophyte;
Mat thalloid.

Marchantia polymorpha Bischl.& Boisselier subsp. polymorpha - Loc: 2, 20, 41, 51; on soil in water
resources, ZNG 6060; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B9, C11, C12, C13, C15; VU (Slovenia).
Ecological features: Acidophyte, hygrophyte, sciophyte; Mat thalloid.

Ricciaceae Rchb.

*Riccia sorocarpa Bisch. - Loc: 21, 44; on soil, ZNG 6061; Distribution in Turkey: Al, A5, B6, B8, C11, C12;
NT (Italy, Spain). Ecological features: Acidophyte, mesophyte, photophyte; Solitary thalloid.

BRYOPHYTA Schimp.

Sphagnaceae Dumort.

**Sphagnum contortum Schultz - Loc: 20; peatlands on soil, ZNG 6062; Distribution in Turkey: A4; NT
(Finland, Czech Republic), VU (Spain, Slovakia, Hungary, Montenegro, Serbia). Ecological features: Acidophyte,
hygrophyte, photophyte; Turf.

Polytrichaceae Schwigr.

Atrichum angustatum (Brid.) Bruch & Schimp. - Loc: 35; on soil, ZNG 6063; Distribution in Turkey: Al, A2,
A4; RE (Ireland, Northern Ireland, Belgium), CR (Sweden, Great Britain), EN (Czech Republic), VU (Germany, Estonia,
Lithuania). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Pogonatum aloides (Hedw.) P. Beauv. - Loc: 42; on soil, ZNG 6064; Distribution in Turkey: A1, A2, A3, A4,
B6; EN (Estonia), R (Lithuania). Ecological features: Acidophyte, mesophyte, sciophyte; Protonemal turf.

Pogonatum urnigerum (Hedw.) P. Beauv. - Loc: 2; on soil, ZNG 6065; Distribution in Turkey: Al, A2, A3,
A4, B6, C11; VU (Netherlands). Ecological features: Acidophyte, mesophyte, photophyte; Turf.

Polytrichum commune Hedw. - Loc: 20; peatlands on soil, ZNG 6066; Distribution in Turkey: Al, A2, A3,
A4, B6; VU (Canary Islands, Hungary), NT (Sicily). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Polytrichum formosum Hedw. - Loc: 39, 49; on soil, ZNG 6067; Distribution in Turkey: Al, A2, A3, A4, A5;
VU (Canary Islands). Ecological features: Acidophyte, mesophyte, sciophyte; Turf.

Polytrichum juniperinum Hedw. - Loc: 20, 21; on soil, ZNG 6068; Distribution in Turkey: Al, A2, A3, A4,
A5, B6, B7, B8, B10, C11, C13. Ecological features: Acidophyte, kserofit, photophyte; Turf.

Polytrichum piliferum Hedw. - Loc: 44; on soil, ZNG 6069; Distribution in Turkey: Al, A2, A4, B6, B7, B8,
C11; NT (Sicily). Ecological features: Acidophyte, kserofit, photophyte; Turf.

Tetraphidaceae Schimp.

Tetraphis pellucida Hedw. - Loc: 22, 53; on decaying logs and stumps, ZNG 6070; Distribution in Turkey:
Al, A2, A4; VU (Montenegro, Serbia). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Diphysciaceae M.Fleisch.

Diphyscium foliosum (Hedw.) D. Mohr - Loc: 44, 52; on soil, ZNG 6071; Distribution in Turkey: A2, A4; EN
(Netherlands), VU (Estonia), NT (Finland, Germany, Hungary). Ecological features: Acidophyte, hygrophyte, sciophyte;
Turf.

Encalyptaceae Schimp.

Encalypta streptocarpa Hedw. - Loc: 14, 23, 28, 43; on rocks crevices, ZNG 6072; Distribution in Turkey:
Al, A2, A3, A4, B5, B6, B7, C11, C12, C13; VU (Canary Islands), NT (Sicily). Ecological features: Subneutrophyte,
hygrophyte, photophyte; Tuft

FUNARIALES M.Fleisch.

Funariaceae Schwigr.

*Entosthodon pulchellus (H. Philib.) Brugués - Loc: 10; on soil, ZNG 6073; Distribution in Turkey: B6, B9,
B10, C11, C12, C13; CR (Switzerland), NT (Great Britain, Hungary), EN (Ireland, Czech Republic). Ecological features:
Acidophyte, hygrophyte, photophyte; Turf.

Funaria hygrometrica Hedw. - Loc: 36, 42; on soil, ZNG 6074; Distribution in Turkey: Al, A2, A3, A4, A5,
B6, B7, B8, B10, C11, C12, C13, C14, C15. Ecological features: Subneutrophyte, hygrophyte, photophyte; Tuft.

Grimmiaceae Arn.

*Grimmia nutans Bruch - Loc: 14; on moist rocks, ZNG 6075; Distribution in Turkey: A4, B6, B8, C11, C13;
VU (Canary Islands). Ecological features: Acidophyte, kserofit, photophyte; Cushion.

Grimmia pulvinata (Hedw.) Sm. - Loc: 8; on moist rocks, ZNG 6076; Distribution in Turkey: Al, A2, A3, A4,
A5, B6, B7, B8, B9, B10, C11, C12, C13, C14. Ecological features: Acidophyte, kserofit, photophyte; Cushion.
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Racomitrium affine (F. Weber & D. Mohr) Lindb. - Loc: 14; on soil, ZNG 6077; Distribution in Turkey: Al,
A2, A4; VU (Luxembourg, Bulgaria), NT (Slovakia). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Racomitrium canescens (Hedw.) Brid. - Loc: 26; on soil, ZNG 6078; Distribution in Turkey: Al, A2, A3, A4;
VU (Luxembourg, Bulgaria), NT (Slovakia). Ecological features: Acidophyte, mesophyte, photophyte; Turf.

Racomitrium elongatum Ehrh. ex Frisvoll - Loc: 20; on soil, ZNG 6079; Distribution in Turkey: Al, A2, A4,
VU (Ireland, Northern Ireland, Netherlands). Ecological features: Acidophyte, mesophyte, photophyte; Turf.

Schistidium apocarpum (Hedw.) Bruch & Schimp. - Loc: 23; on rocks, ZNG 6080; Distribution in Turkey:
Al, A2, A3, A4, B5, B6, B7, B8, B9, C11, C12, C13, C14; VU (Canary lIslands). Ecological features: Acidophyte,
hygrophyte, photophyte; Tuft

Schistidium crassipilum H.H. Blom - Loc: 23; on rocks, ZNG 6081; Distribution in Turkey: Al, A2, A4, B6,
C13; NT (Finland). Ecological features: Basiphyte, mesophyte, photophyte; Turf.

*Schistidium papillosum Culm. - Loc: 13; on rocks, ZNG 6082; Distribution in Turkey: A4; NT (Great
Britain), EN (Hungary). Ecological features: Subneutrophyte, kserofit, photophyte; Cushion.

*Schistidium robustum (Nees & Hornsch.) H.H. Blom - Loc: 13; on moist rocks, ZNG 6083; Distribution in
Turkey: Al; VU (Ireland), CR (Romania, Luxemburg), NT (Hungary). Ecological features: Subneutrophyte, kserofit,
photophyte; Cushion.

Fissidentaceae Schimp.

Fissidens dubius P. Beauv. - Loc: 43; on shaded rocks, ZNG 6084; Distribution in Turkey: Al, A2, A4, B6,
C11, C12, C13. Ecological features: Subneutrophyte, mesophyte, sciophyte; Turf.

Fissidens gracilifolius Brugg.-Nann. & Nyholm - Loc: 53; on soil, ZNG 6085; Distribution in Turkey: A2,
A4; RE (Finland), VU (Norway, Bulgaria, Romania). Ecological features: Subneutrophyte, mesophyte, sciophyte; Turf.

Fissidens rivularis (Spruce) Schimp. - Loc: 54; on wet rocks in stream bed, ZNG 6086; Distribution in Turkey:
Al, A2, B6, C13; CR (Romania), VU (Ireland, Switzerland, Bulgaria), R (Germany). Ecological features: Acidophyte,
rheophyte, sciophyte; Turf.

Fissidens taxifolius Hedw. - Loc: 1, 11, 15, 16, 29, 30, 32, 40, 45; on soil, ZNG 6087; Distribution in Turkey:
Al, A2, A3, A4, B6, C11, C12, C13. Subneutrophyte, mesophyte, sciophyte; Turf.

Ditrichaceae Limpr.

Ceratodon purpureus (Hedw.) Brid. - Loc: 8, 18, 20, 35, 40, 44, 47; on soil and stump, ZNG 6088; Distribution
in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B10, C11, C13, C14. Ecological features: Acidophyte, mesophyte,
photophyte; Turf.

Ditrichum heteromallum (Hedw.) E.Britton - Loc: 41, 45; forest roadside slopes on soil, ZNG 6089;
Distribution in Turkey: Al, A2, A3, A4, B6, B7. VU (Netherlands), NT (Germany, Luxembourg, Hungary). Ecological
features: Acidophyte, mesophyte, sciophyte; Tuft.

Ditrichum pallidum (Hedw.) Hampe - Loc: 34; on soil, ZNG 6090; Distribution in Turkey: Al, A2, A3, A4;
RE (Sweden), EN (Switzerland, Bulgaria), VU (Czech Republic, Germany, Estonia), NT (Romania). Ecological features:
Acidophyte, mesophyte, sciophyte; Tuft.

Rhabdoweisiaceae Limpr

Dichodontium pellucidum (Hedw.) Schimp. - Loc: 15, 54; forest roadside slopes on wet soil and rocks, ZNG
6091; Distribution in Turkey: Al, A2, A3, A4, B6; NT (Hungary, Estonia). Ecological features: Acidophyte, hygrophyte,
photophyte; Cushion.

Dicranaceae Schimp.

Dicranella heteromalla (Hedw.) Schimp. - Loc: 20; on soil, ZNG 6092; Distribution in Turkey: Al, A2, A3,
A4, A5, C11, C13. Ecological features: Subneutrophyte, mesophyte, sciophyte; Turf.

Dicranella howei Ren. & Card. - Loc: 33; on soil, ZNG 6093; Distribution in Turkey: Al, A2, A3, A4, C11,
C12, C13; VU (Switzerland), NT (Hungary). Ecological features: Basiphyte, kserofit, photophyte; Turf.

Dicranella rufescens (With.) Schimp. - Loc: 54; on soil, ZNG 6094; Distribution in Turkey: Al, A2, A4; RE
(Estonia), VU (Netherlands, Switzerland, Bulgaria, Romania), NT (Slovakia, Hungary). Ecological features: Acidophyte,
hygrophyte, photophyte; Turf.

Dicranella varia (Hedw.) Schimp. - Loc: 33, 36, 47; on soil, ZNG 6095; Distribution in Turkey: Al, A2, A3,
A4, B6, B7, C11, C12, C13. Ecological features: Basiphyte, hygrophyte, photophyte; Turf.

Dicranum scoparium Hedw. - Loc: 9, 19, 20, 27, 37; on soil and decaying log, ZNG 6096; Distribution in
Turkey: Al, A2, A3, A4, A5, B6, B7, B8, C11; VU (Canary lIslands), NT (Sicily). Ecological features: Acidophyte,
hygrophyte, sciophyte; Tuft.

Dicranum tauricum Sapjegin - Loc: 18, 35; on decaying log and stump, ZNG 6097; Distribution in Turkey:
Al, A2, A3, A4, B6, B7; VU (Romania), NT (Finland). Ecological features: Acidophyte, mesophyte, sciophyte; Tuft.

Pottiaceae Schimp.

Barbula convoluta Hedw. - Loc: 35, 39; on soil, ZNG 6098; Distribution in Turkey: A1, A2, A3, A4, B6, B7,
C11, C12, C13. Ecological features: Subneutrophyte, mesophyte, photophyte; Turf.

Barbula unguiculata Hedw. - Loc: 3, 53; on soil, ZNG 6099; Distribution in Turkey: Al, A2, A3, A4, B6, B7,
B8, B10, C11, C12, C13. Ecological features: Acidophyte, hygrophyte, photophyte; Turf.
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Didymodon luridus Hornsch. - Loc: 33; on soil, ZNG 6100; Distribution in Turkey: Al, A2, A4, B6, C11, C12,
C13, C15; RE (Sweden), EN (Austria), NT (Czech Republic). Ecological features: Basiphyte, kserofit, photophyte; Turf.

Didymodon rigidulus Hedw. - Loc: 23; on soil covered rocks, ZNG 6101; Distribution in Turkey: Al, A2, A4,
B6, B8, C11, C13. Ecological features: Subneutrophyte, kserofit, sciophyte; Tuft.

Didymodon vinealis (Brid.) R.H. Zander - Loc: 7, 43; on soil, ZNG 6102; Distribution in Turkey: Al, A2, A3,
A4, B6, B7, B8, B9, B10, C11, C12, C13, C14; CR (Switzerland), EN (Austria, Czech Republic), VU (Sweden, Estonia),
NT (Germany). Ecological features: Subneutrophyte, kserofit, photophyte; Tuft.

*Ephemerum crassinervium subsp. sessile (Bruch) Holyoak - Loc: 2; on soil, ZNG 6103; Distribution in
Turkey: Al, C11, C12; EN (Germany). Ecological features: Subneutrophyte, kserofit, photophyte; Protonemal turf.

Leptobarbula berica (De Not.) Schimp. - Loc: 28; on rocks, ZNG 6104; Distribution in Turkey: Al, A2, B6,
C11; VU (Luxembourg). Ecological features: Subneutrophyte, kserofit, sciophyte; Turf.

Syntrichia calcicola J.J. Amann - Loc: 52; on soil, ZNG 6105; Distribution in Turkey: Al, A2, B6, B8, B9,
C11, C13; EN (Slovakia), NT (Sicily). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Syntrichia papillosa (Wilson) Jur. - Loc: 11; on tree trunk, ZNG 6106; Distribution in Turkey: Al, A2, A4;
EN (Bulgaria), VU (Slovakia), R (Poland). Ecological features: Subneutrophyte, mesophyte, sciophyte; Tuft.

Syntrichia princeps (De Not.) Mitt. - Loc: 26, 27, 44; on tree trunk, ZNG 6107; Distribution in Turkey: Al,
A2, A4, B6, B7, B8, B10, C11, C12, C13, C14, C15; NT (Sweden, Great Britain), RE (Ireland, Northern Ireland), R
(Germany), EN (Luxembourg), VU (Bulgaria), CR (Romania). Ecological features: Subneutrophyte, mesophyte,
sciophyte; Turf.

Syntrichia ruralis (Hedw.) F. Weber & D. Mohr var. ruralis - Loc: 10, 14, 15, 26, 29, 38, 39; on rocks and
tree trunk, ZNG 6108; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13, C14, C15.
Ecological features: Subneutrophyte, kserofit, photophyte; Turf.

Syntrichia ruralis (Hedw.) F. Weber & D. Mohr var. ruraliformis (Besch.) Delogne - Loc: 21; on rocks and
soil, ZNG 6109; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13, C14, C15; EN
(Austria), VU (Romania). Ecological features: Subneutrophyte, kserofit, photophyte; Turf.

Syntrichia virescens (De Not.) Ochyra - Loc: 53; on tree trunk, ZNG 6110; Distribution in Turkey: Al, A2,
A4, A5, B6, B10, C11, C13; VU (Norway, Bulgaria), R (Poland). Ecological features: Subneutrophyte, mesofit,
sciophyte; Turf.

Tortella squarrosa (Brid.) Limpr. (Syn: Pleurochaete squarrosa (Brid.) Lindb.) - Loc: 11; on soil, ZNG 6111;
Distribution in Turkey: Al, A2, A3, A4, B6, C11, C12, C13; RE (Sweden), EN (Austria), VU (Germany, Switzerland),
R (Poland), NT (Ireland, Czech Republic, Slovakia, Romania). Ecological features: Basiphyte, kserofit, photophyte; Turf.

Tortella tortuosa (Hedw.) Limpr. - Loc: 3, 8, 13, 23; on soil and rock crevices, ZNG 6112; Distribution in
Turkey: Al, A2, A3, A4, A5, B6, B7, B8, C11, C12, C13. Ecological features: Basiphyte, mesophyte, sciophyte; Tuft.

Tortula muralis Hedw. - Loc: 13; on rock, ZNG 6113; Distribution in Turkey: Al, A2, A3, A4,B5, B6, B7,
B8, B9, B10, C11, C12, C13, C14, C15. Ecological features: Subneutrophyte, mesophyte, sciophyte; Turf.

Tortula schimperi M.J. Cano, O. Werner & J. Guerra - Loc: 16, 36; on soil, ZNG 6114; Distribution in Turkey:
Al, A2, A4, B6, B7, B8, C11; NT (Romania). Ecological features: Subneutrophyte, mesophyte, sciophyte; Tuft.

Weissia controversa Hedw. - Loc: 4, 32, 33, 52; on soil, ZNG 6115; Distribution in Turkey: Al, A2, A3, A4,
B6, B7, B8, C11, C12, C13; VU (Netherlands). Ecological features: Acidophyte, kserofit, photophyte; Turf.

Bryaceae Schwigr.

Bryum argenteum Hedw. - Loc: 3; on soil, ZNG 6116; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7,
B8, B9, B10, C11, C12, C13, C14. Ecological features: Subneutrophyte, mesophyte, photophyte; Turf.

Bryum dichotomum Hedw. - Loc: 2; on soil, ZNG 6117; Distribution in Turkey: Al, A2, A4, B6, B8, B10,
C11, C12, C13; VU (Estonia), NT (Romania). Ecological features: Subneutrophyte, kserofit, photophyte; Turf.

Bryum turbinatum (Hedw.) Turn. - Loc: 24; waterside on wet soil, ZNG 6118; Distribution in Turkey: Al,
A2, A4,B6,B7,B8, C11, C13,C15. NT (Finland, Romania), VU (Norway, Sweden, Slovakia), RE (Great Britain, Ireland,
Belgium, Netherlands), EN (Czech Republic). Ecological features: Acidophyte, mesophyte, sciophyte; Turf.

Imbribryum alpinum (Huds. ex With.) N. Pedersen (Syn: (Syn: Bryum alpinum Huds. ex With.) - Loc: 20, 25;
wetland area on soil, ZNG 6119; Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8, B9, C11, C12, C13, C15; VU
(Germany, Luxembourg), NT (Czech Republic, Switzerland). Ecological features: Acidophyte, hygrophyte, photophyte;
Turf,

Ptychostomum capillare (Hedw.) Holyoak & N. Pedersen (Syn: Bryum capillare Hedw.) - Loc: 14, 49; on
rocks and soil, ZNG 6120; Distribution in Turkey: A1, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13. Ecological
features: Subneutrophyte, mesophyte, sciophyte; Turf.

Ptychostomum imbricatulum (Miiller Hal.) D. T. Holyoak & N. Pedersen (Syn: Bryum caespiticium Hedw.) -
Loc: 13; on rock crevices, ZNG 6121; Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8, B9, B10, C11, C12, C13,
C14, C15; VU (lIreland, Northern Ireland). Ecological features: Subneutrophyte, mesophyte, photophyte; Turf.

Ptychostomum moravicum (Podp.) Ros & Mazimpaka (Syn: Bryum moravicum Podp., B. flaccidum auct. non
Brid., B. laevifilum Syed, B. subelegans auct. non Kindb.) - Loc: 15, 17, 19, 21, 23, 26, 29, 39, 43; on soil, tree trunks
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and decaying logs, ZNG 6122; Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8, C13. Ecological features: Acidophyte,
hygrophyte, sciophyte; Turf.

Ptychostomum pallens (Sw.) J.R.Spence (Syn: Bryum pallens (Brid.) Sw.) - Loc: 2, 47; waterside on wet soil,
ZNG 6123; Distribution in Turkey: Al, A2, A3, A4, B6, B10, C11, C12, C13; EN (Canary Islands), VU (Hungary).
Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Ptychostomum pseudotriquetrum (Hedw.) J.R. Spence & H.P. Ramsay (Syn: Bryum pseudotriquetrum
(Hedw.) P.Gaertn. et al.) - Loc: 8, 20; waterside on soil, ZNG 6124; Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8,
B9, B10, C11, C12, C13; VU (Canary Islands). Ecological features: Subneutrophyte, hygrophyte, sciophyte; Turf.

Mniaceae Schwagr.

Epipterygium tozeri (Grev.) Lindb. - Loc: 2, 7, 30, 41; on soil, ZNG 6125; Distribution in Turkey: Al, A2, A4,
B6, C11, C13; VU (Switzerland). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf scattered.

Mnium marginatum (Dicks.) P. Beauv. - Loc: 14, 23; on rock crevices soil, ZNG 6126; Distribution in Turkey:
Al, A2, A3, A4, C13; VU (Netherlands), NT (Germany). Ecological features: Subneutrophyte, mesophyte, sciophyte;
Turf.

Mnium spinulosum Bruch & Schimp. - Loc: 19; on soil, ZNG 6127; Distribution in Turkey: A2; NT (Spain).
Ecological features: Acidophyte, mesophyte, sciophyte; Turf.

Mnium stellare Hedw. - Loc: 16; on soil, ZNG 6128; Distribution in Turkey: Al, A2, A3, A4, B6, B7; VU
(Netherlands). Ecological features: Subneutrophyte, hygrophyte, sciophyte; Turf.

Plagiomnium affine (Blandow ex Funck) T.J. Kop. - Loc: 9, 11, 31; on soil, ZNG 6129; Distribution in Turkey:
Al, A2, A3, A4, B6, B8. Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Plagiomnium cuspidatum (Hedw.) T.J. Kop. - Loc: 23; on soil, ZNG 6130; Distribution in Turkey: Al, A2,
A3, A4, B6; NT (Ireland, Northern Ireland). Ecological features: Subneutrophyte, hygrophyte, sciophyte; Mat smooth.

Plagiomnium undulatum (Hedw.) T.J. Kop. - Loc: 15; on rocks, ZNG 6131; Distribution in Turkey: Al, A2,
A3, A4, B6, B7, C11, C13. Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Pohlia cruda (Hedw.) Lindb. - Loc: 37; on soil, ZNG 6132; Distribution in Turkey: Al, A2, A3, A4, A5, B6,
B7, B8, C11, C13; VU (Canary Islands). Ecological features: Acidophyte, mesophyte, sciophyte; Tuft.

Pohlia melanodon (Brid.) A.J. Shaw - Loc: 30, 54; on soil, ZNG 6133; Distribution in Turkey: Al, A2, A4,
B6, B7, C10, C11, C13; VU (Czech Republic, Slovakia), NT (Finland, Switzerland). Ecological features: Subneutrophyte,
hygrophyte, sciophyte; Turf.

Pohlia wahlenbergii (F. Weber & D. Mohr) A.L. Andrews - Loc: 47; on soil, ZNG 6134; Distribution in
Turkey: Al, A2, A3, A4, B6, B8, B10, C11, C12; VU (Canary lIslands). Ecological features: Acidophyte, hygrophyte,
photophyte; Turf.

Rhizomnium punctatum (Hedw.) T.J. Kop. - Loc: 14; on wet soil, ZNG 6135; Distribution in Turkey: Al, A2,
A3, A4, B6, B7, B8; NT (Sicily). Ecological features: Acidophyte, hygrophyte, sciophyte; Turf.

Bartramiaceae Schwigr.

Bartramia pomiformis Hedw. - Loc: 30; on soil, ZNG 6136; Distribution in Turkey: Al, A2, A4, B6, C11; EN
(Netherlands), VU (Estonia, Latvia), NT (Canary Islands, Germany). Ecological features: Acidophyte, hygrophyte,
sciophyte; Tuft.

Philonotis arnelli Husn. - Loc: 2, 12; on wet soil, ZNG 6137; Distribution in Turkey: Al, A2, A4. Ecological
features: Acidophyte, hygrophyte, sciophyte; Turf.

Philonotis caespitosa Jur. - Loc: 20, 24, 48; water resources on wet soil, ZNG 6138; Distribution in Turkey:
Al, A2, A4, B6, B8, C11, C13; EN (Slovakia, Hungary), VU (Luxembourg, Switzerland, Bulgaria, Slovenia), R (Poland,
Lithuania), NT (Ireland, Northern Ireland, Germany, Estonia). Ecological features: Acidophyte, hygrophyte, photophyte;
Turf.

Philonotis calcarea (Bruch & Schimp.) Schimp. - Loc: 24; water resources on wet soil, ZNG 6139; Distribution
in Turkey: Al, A2, A3, A4, A5, B6, B7, B9, B10, C11, C12, C13; CR (Luxembourg), EN (Finland, Canary Islands), VU
(Germany), NT (Sweden, Sicily). Ecological features: Basiphyte, hygrophyte, photophyte; Turf.

Philonotis capillaris Lindb. - Loc: 20; water resources on wet soil, ZNG 6140; Distribution in Turkey: Al, A2,
A4, C11, C13; RE (Netherlands), EN (Ireland, Northern Ireland, Austria, Czech Republic, Romania), VU (Germany,
Poland, Switzerland, Bulgaria), NT (Finland, Sicily, Luxembourg, Hungary, Slovenia). Ecological features: Acidophyte,
hygrophyte, sciophyte; Turf.

Philonotis fontana (Hedw.) Brid. - Loc: 2, 20, 25; water resources on wet soil, ZNG 6141; Distribution in
Turkey: Al, A2, A3, A4, B6, B7, B8, B9, B10, C13; VU (Canary Islands, Hungary), NT (Germany). Ecological features:
Acidophyte, hygrophyte, sciophyte; Turf.

Orthotrichaceae Arn.

Lewinskya affinis (Schrad. ex Brid.) F.Lara, Garilleti & Goffinet (Syn: Orthotrichum affine Schrad. ex Brid.)
- Loc: 5, 11, 14, 17, 24, 27, 29, 39, 44; on tree trunk, ZNG 6142; Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8,
B10, C11, C13. Ecological features: Acidophyte, kserofit, sciophyte; Cushion.
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Lewinskya speciosa (Nees) F.Lara, Garilleti & Goffinet (Syn. Orthotrichum speciosum Nees) - Loc: 10, 11,
13, 14, 23, 45; on tree trunk, ZNG 6143; Distribution in Turkey: Al, A2, B6, B7, B8, C11, C13; VU (Ireland), NT (Great
Britain, Sicily, Slovakia). Ecological features: Subneutrophyte, mesophyte, sciophyte; Cushion.

Lewinskya striata (Hedw.) F.Lara, Garilleti & Goffinet (Syn: Orthotrichum striatum Hedw.) - Loc: 11, 13, 14,
15, 17, 21, 26, 29, 32, 45; on tree trunk, ZNG 6144; Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8, C11, C13; EN
(Finland), VU (Slovakia), R (Latvia, Lithuania), NT (Germany). Ecological features: Basiphyte, mesophyte, photophyte;
Cushion.

Orthotrichum anomalum Hedw. - Loc: 21, 38; on rock, ZNG 6145; Distribution in Turkey: Al, A2, A3, A4,
B6, B7, B8, B10, C11, C12, C13, C14. Ecological features: Acidophyte, kserofit, photophyte; Cushion.

Orthotrichum cupulatum Hoffm. ex Brid. - Loc: 14, 25; on rock, ZNG 6146; Distribution in Turkey: Al, A2,
A5, B6, B7, B8, B9, B10, C11, C12, C13, C14, C15; NT (Germany). Ecological features: Subneutrophyte, hygrophyte,
sciophyte; Cushion.

Orthotrichum diaphanum Brid. - Loc: 32, 43, 44; on tree trunk, ZNG 6147; Distribution in Turkey: Al, A2,
A3, A4, B6, B7, B8, C11, C12, C13. Ecological features: Subneutrophyte, kserofit, photophyte; Cushion.

Orthotrichum pallens Bruch ex Brid. - Loc: 14, 15, 17, 23, 32, 35, 44; on tree trunk, ZNG 6148; Distribution
in Turkey: Al, A2, A3, B6, B7, B8, C11, C12, C13; EN (Great Britain, Ireland), NT (Sweden, Luxembourg, Slovakia).
Ecological features: Subneutrophyte, hygrophyte, sciophyte; Cushion.

Orthotrichum pumilum Sw. ex anon. - Loc: 11, 12, 17, 18, 21, 23, 24, 39; on tree trunk, ZNG 6149;
Distribution in Turkey: Al, A2, A3, A4, B6, B7, B8, C12, C13; EN (Great Britain), VU (Canary Islands), NT (Bulgary,
Hungary). Ecological features: Subneutrophyte, kserofit, photophyte; Cushion.

Orthotrichum stramineum Hornsch. ex Brid. - Loc: 26, 35, 39, 45; on tree trunk, ZNG 6150; Distribution in
Turkey: A1,A2, A4, B6, B7, C11, C13; VU (Finland, Ireland, Northern Ireland, Austria, Poland, Estonia), NT (Sicily).
Ecological features: Subneutrophyte, hygrophyte, sciophyte; Cushion.

Pulvigera lyellii (Hook. & Taylor) Plasek, Sawicki & Ochyra - Loc: 5, 11, 12, 13, 15, 17, 23, 24, 26, 33, 44,
45; on tree trunk, ZNG 6150; Distribution in Turkey: A1, A2, A4, B6, B7, B8, C11, C12, C13; CR (Finland, Lithuania),
EN (Belarus), VU (Estonia, Latvia), R (Poland), NT (Slovakia). Ecological features: Acidophyte, hygrophyte,
photophyte; Tuft.

Ulota crispa (Hedw.) Brid - Loc: 15, 44, 51; on tree trunk, ZNG 6151; Distribution in Turkey: Al, A2, A3,
A4, B6. Ecological features: Acidophyte, hygrophyte, photophyte; Cushion.

Zygodon rupestris Schimp. ex Lorentz - Loc: 29, 32; on tree trunk, ZNG 6152; Distribution in Turkey: Al,
A2, B6, B9, C11, C12, C13; EN (Austria, Poland), VU (Switzerland, Hunhary, Lithuania), R (Latvia), NT (Czech
Republic). Ecological features: Basiphyte, kserofit, sciophyte; Turf.

Aulacomniaceae Schimp.

Aulacomnium palustre (Hedw.) Schwigr. - Loc: 20; wetland on soil, ZNG 6153; Distribution in Turkey: Al,
A2, B6, B7, B8; VU (Luxembourg), NT (Germany). Ecological features: Acidophyte, hygrophyte, photophyte; Tuft.

Climaciaceae Kindb.

Climacium dendroides (Hedw.) F. Weber & D. Mohr - Loc: 10, 20, 39; on soil, ZNG 6154; Distribution in
Turkey: Al, A2, A4, B6; VU (Netherlands). Ecological features: Acidophyte, hygrophyte, sciophyte; Dendroid.

Amblystegiaceae G. Roth.

Campyliadelphus chrysophyllus (Brid.) R.S. Chopra - Loc: 43; on soil covered rock, ZNG 6155; Distribution
in Turkey: Al, A2, A4, B6, C11, C13; VU (Netherlands), NT (Germany). Ecological features: Subneutrophyte,
mesophyte, sciophyte; Weft.

Campylium protensum (Brid.) Kindb. - Loc: 13, 28, 43; on rock and soil, ZNG 6190; Distribution in Turkey:
Al, A2, A4; VU (Bulgaria), EN (Romania). Ecological features: Acidophyte, mesophyte, sciophyte; Mat rough.

Cratoneuron filicinum (Hedw.) Spruce - Loc: 5, 8, 48; on wet calcacreus soil and rock, ZNG 6156; Distribution
in Turkey: A1, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13, C15. Ecological features: Basiphyte, hygrophyte,
photophyte; Weft.

Hygrohypnum luridum (Hedw.) Jenn. - Loc: 8, 16; stream bed on rocks, ZNG 6156; Distribution in Turkey:
Al, A2, A4, B6; NT (Slovakia). Ecological features: Basiphyte, rheophyte, photophyte; Mat rough.

Palustriella commutata (Brid.) Ochyra - Loc: 5, 8, 48; on wet soil, ZNG 6157; Distribution in Turkey: Al,
A2, A3, A4, B7, B9, B10, C11, C12, C13, C15; EN (Netherlands, Hungary), VU (Finland), NT (Sicily, Germany,
Luxembourg). Ecological features: Basiphyte, hygrophyte, photophyte, Weft.

Pseudoamblystegium subtile (Hedw.) Vanderp. & Hedenis (Syn: Amblystegium subtile (Hedw.) Schimp.,
Platydictya subtilis (Hedw.) H.A.Crum) - Loc: 45; on tree trunk, ZNG 6158; Distribution in Turkey: Al, A2, A4; R
(Poland), NT (Finland, Germany). Ecological features: Acidophyte, hygrophyte, sciophyte, Mat rough.

Serpoleskea confervoides (Brid.) Loeske (Syn: Amblystegiella confervoides (Brid.) Loeske, Amblystegium
confervoides (Brid.) Schimp., Platydictya confervoides (Brid.) H.A. Crum) - Loc: 14, 28; on rock and tree trunk, ZNG
6159; Distribution in Turkey: A1, A2; NT (Ireland, Northern Ireland, Spain), VU (Hungary, Estonia). Ecological features:
Acidophyte, hygrophyte, sciophyte; Mat rough.

Calliergonaceae Vanderpoorten, Hedenés, C.J. ox & A.J.Shaw.
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Calliergon cordifolium (Hedw.) Kindb - Loc: 20; on wet soil, ZNG 6160; Distribution in Turkey: Al, A2, A4,
C13; EN (Austria), VU (Spain, Switzerland), NT (Hungary). Ecological features: Acidophyte, hygrophyte, sciophyte;
Turf.

Sarmentypnum exannulatum (Schimper) Hedenas - Loc: 20; on wet soil, ZNG 6161; Distribution in Turkey:
Al, A2, A4; CR (Luxembourg, Hungary), KW (Netherlands), VU (Slovenia). Ecological features: Acidophyte,
rheophyte, photophyte; Turf.

Pseudoleskeaceae Schimp.

Lescuraea incurvata (Hedw.) E. Lawton - Loc: 14, 37, 38; on rock, ZNG 6162; Distribution in Turkey: Al,
A2, A3, A4,B10, C11, C12, C13; CR (Hungary), VU (Great Britain), NT (Finland, Sicily, Germany). Ecological features:
Acidophyte, kserofit, photophyte; Mat smooth.

Leskeaceae Schimp.

Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb. - Loc: 9; on rock, ZNG 6163; Distribution in Turkey:
Al, A2, A3, A4, C13; CR (Luxembourg), NT (Estonia). Ecological features: Basiphyte, kserofit, photophyte, Mat rough.

Pseudoleskeella nervosa (Brid.) Nyholm - Loc: 14, 23; on tree trunk, ZNG 6164; Distribution in Turkey: Al,
A2, A4, B6, B8, C13; CR (Great Britain). Ecological features: Acidophyte, mesophyte, photophyte; Mat rough.

Thuidiaceae Schimp.

Abietinella abietina (Hedw.) M. Fleisch. - Loc: 8, 25, 26; on soil, ZNG 6165; Distribution in Turkey: Al, A2,
A3, A4, B6, B9; EN (Ireland, Northern Ireland), V (Germany). Ecological features: Subneutrophyte, kserofit, photophyte;
Weft.

Thuidium assimile (Mitt.) A. Jaeger - Loc: 11; on rock, ZNG 6166; Distribution in Turkey: A2, A3, A4.
Ecological features: Subneutrophyte, hygrophyte, sciophyte; Weft

Brachytheciaceae G.Roth.

Brachytheciastrum velutinum (Hedw.) Ignatov & Huttunen var. salicinum (Schimp.) Ochyra & Zarnowiec -
Loc: 9, 14, 17, 48; on tree trunk ad soil, ZNG 6167; Distribution in Turkey: Al, A2, B6, C11, C12, C14. Ecological
features: Acidophyte, mesophyte, sciophyte; Mat rough.

Brachytheciastrum velutinum (Hedw.) Ignatov & Huttunen var. velutinum - Loc: 12; on soil, ZNG 6168;
Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B10, C11, C12, C13, C14. Ecological features: Acidophyte,
mesophyte, sciophyte; Mat rough.

Brachythecium albicans (Hedw.) Schimp. - Loc: 21; on soil, ZNG 6169; Distribution in Turkey: Al, A2, A3,
A4, B6, B7, B8, C11, C13. Ecological features: Acidophyte, mesophyte, photophyte; Weft.

Brachythecium glareosum (Bruch ex Spruce) Schimp. - Loc: 13, 38; on soil, ZNG 6170; Distribution in
Turkey: Al, A2, A3, A4, B6, B8, C11, C13; EN (Netherlands), NT (Hungary). Ecological features: Subneutrophyte,
mesophyte, sciophyte; Mat rough.

Brachythecium mildeanum (Schimp.) Schimp. - Loc: 23; on soil covered rock, ZNG 6171; Distribution in
Turkey: Al, A2, A3, A4, B8, B9, C13; EN (Austria), VU (Spain, Netherlands). Ecological features: Subneutrophyte,
hygrophyte, photophyte; Weft.

Brachythecium rivulare Schimp. - Loc: 20, 24, 25; water resources on soil, ZNG 6172; Distribution in Turkey:
Al, A2, A3, A4, A5, B6, B7,B8, B9, B10, C11, C12, C13; VU (Netherlands). Ecological features: Acidophyte, rheophyte,
sciophyte, Mat rough.

Brachythecium rutabulum (Hedw.)Schimp. - Loc: 9, 16, 23; on rocks and tree trunks, ZNG 6173; Distribution
in Turkey: Al, A2, A3, A4, B6, B8, C13. Ecological features: Acidophyte, hygrophyte, sciophyte; Weft.

Brachythecium salebrosum (F. Weber & D. Mohr) Schimp. - Loc: 39, 48, 53; on rocks, soil and decaying log,
ZNG 6174; Distribution in Turkey: Al, A2, A3, A4, B6, C11, C12, C13. Ecological features: Subneutrophyte, mesophyte,
sciophyte; Mat rough.

Cirriphyllum crassinervium (Taylor) Loeske & M. Fleisch. - Loc: 23; on soil covered rocks, ZNG 6175;
Distribution in Turkey: Al, A2, A3, A4, B6, B7, C11, C12, C13. Ecological features: Subneutrophyte, hygrophyte,
sciophyte; Mat rough.

Eurhynchiastrum pulchellum (Hedw.) Ignatov & Huttunen (Syn: Eurhynchium pulchellum (Hedw.) Jenn.) -
Loc: 23; on soil, ZNG 6176; Distribution in Turkey: A1, A2, A3, A4, A5, B6, B8, B10, C11, C13; RE (Northern Ireland),
EN (Great Britain, Austria), VU (Germany, Luxembourg), NT (Hungary). Ecological features: Acidophyte, mesophyte,
sciophyte; Mat rough.

Eurhynchium angustirete (Broth.) T.J.Kop. - Loc: 39; on soil, ZNG 6177; Distribution in Turkey: Al, A2,
A4, A5, C13; VU (Spain). Ecological features: Acidophyte, mesophyte, sciophyte; Weft.

Homalothecium lutescens (Hedw.) H. Rob. - Loc: 25, 29, 31; on rock and soil, ZNG 6178; Distribution in
Turkey: Al, A2, A3, A4, B6, B7, B8, C11, C12, C13; NT (Finland). Ecological features: Subneutrophyte, mesophyte,
photophyte; Weft.

Homalothecium philippeanum (Spruce) Schimp. - Loc: 8, 9, 14, 39; on rock, ZNG 6179; Distribution in
Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13; NT (Germany). Ecological features: Basiphyte,
kserofit, sciophyte; Mat rough.
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Homalothecium sericeum (Hedw.) Schimp. - Loc: 9, 11, 15, 16, 17, 23, 29, 39; on rock and tree trunk, ZNG
6180; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13, C14. Ecological features:
Basiphyte, kserofit, sciophyte; Mat rough.

Kindbergia praelonga (Hedw.) Ochyra - Loc: 13, 30, 34, 36, 47; on soil, ZNG 6181; Distribution in Turkey:
Al, A2, A3, A4, B6, B8, C11, C12, C13; VU (Finland, Slovakia, Hungary). Ecological features: Acidophyte, hygrophyte,
sciophyte; Weft.

Microeurhynchium pumilum (Wilson) Ignatov & Vanderp. (Syn: Eurhynchium pumilum (Wilson) Schimp.,
Oxyrrhynchium pumilum (Wilson) Loeske, Rhynchostegiella pumila (Wilson) E.F. Warb.) - Loc: 3, 11, 30, 32; on soil,
ZNG 6182; Distribution in Turkey: Al, A2, A3, A4, B6, C11, C12, C13; RE (Austria), CR (Sweden, Romania), EN
(Norway, Slovakia, Bulgaria), VU (Switzerland), NT (Canary Islands, Hungary). Ecological features: Subneutrophyte,
kserofit, sciophyte; Mat rough.

Oxyrrhynchium hians (Hedw.) Loeske - Loc: 17, 29; on soil, ZNG 6183; Distribution in Turkey: A1, A2, A3,
A4, B6, B7, B8, C11, C12, C13; NT (Canary Islands). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat
rough.

Oxyrrhynchium schleicheri (R. Hedw.) Roll - Loc: 28; on soil, ZNG 6184; Distribution in Turkey: Al, A2,
A3, A4, B6, B8, C11, C13; CR (Ireland, Bulgaria), EN (Austria), VU (Sweden, Romania), NT (Hungary). Ecological
features: Acidophyte, hygrophyte, sciophyte; Mat rough.

Pseudoscleropodium purum (Hedw.) M. Fleisch. - Loc: 40; on soil, ZNG 6185; Distribution in Turkey: Al,
A2, A3, Ad; NT (Finland, Canary Islands). Ecological features: Acidophyte, mesophyte, sciophyte; Weft.

Rhynchostegium riparioides (Hedw.) Cardot (Syn: Platyhypnidium riparioides (Hedw.) Dixon) - Loc: 1, 8, 9,
51; stream bed on rock, ZNG 6186; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, B9, B10, C11, C12, C13;
NT (Finland). Ecological features: Acidophyte, rheophyte, sciophyte; Mat rough.

Sciuro-hypnum populeum (Hedw.) Ignatov & Huttunen (Syn: Brachythecium populeum (Hedw.) Bruch et al.)
- Loc: 23, 35; on rock and soil, ZNG 6187; Distribution in Turkey: Al, A2, A3, A4, B6, B7, C11, C13. Ecological
features: Acidophyte, mesophyte, sciophyte; Mat rough

Scleropodium touretii (Brid.) L.F. Koch - Loc: 41; on rocks and soil, ZNG 6188; Distribution in Turkey: Al,
A2, A3, B6, B7, C11, C12; RE (Belgium), EN (Ireland, Northern Ireland, Bulgaria, Romania). Ecological features:
Acidophyte, kserofit, sciophyte; Mat rough.

Hypnaceae Schimp.

Calliergonella cuspidata (Hedw.) Loeske - Loc: 8, 20, 25, 40; on wet soil, ZNG 6189; Distribution in Turkey:
Al, A2, A3, A4, A5, B6, B7, B8, B9, C12, C13, C15; NT (Sicily). Ecological features: Acidophyte, hygrophyte,
sciophyte; Weft.

Herzogiella seligeri (Brid.) Z.lwats. - Loc: 9, 53; on decaying log and stump, ZNG 6191; Distribution in
Turkey: Al, A2, A3, A4. Ecological features: Acidophyte, hygrophyte, sciophyte; Mat rough.

Hypnum andoi AJ.E. Sm. - Loc: 11, 12, 13, 15, 17, 24, 26, 27, 29, 35, 44, 52; on tree trunk, ZNG 6192;
Distribution in Turkey: Al, A2, A3, A4, B6, C11, C13; VU (Serbia), NT (Sicily, Romania). Ecological features:
Acidophyte, mesophyte, sciophyte; Mat smooth.

Hypnum cupressiforme Hedw. var. cupressiforme - Loc: 5, 11, 14, 18, 32, 33, 35, 39, 43, 44; on tree trunk,
rocks and soil, ZNG 6193; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, C11, C12, C13. Ecological features:
Acidophyte, mesophyte, sciophyte; Mat smooth.

Hypnum cupressiforme Hedw. var. lacunosum Brid. - Loc: 8, 11, 25, 33; on rock and soil, ZNG 6194;
Distribution in Turkey: Al, A2, A3, A4, B6, B7, C11, C12, C13. Ecological features: Acidophyte, kserofit, sciophyte;
Mat smooth.

Hypnum cupressiforme Hedw. var. resupinatum (Taylor) Schimp. - Loc: 17, 23; on tree trunk, ZNG 6195;
Distribution in Turkey: Al, A2, A4, B6, B7, B8, C11, C13; NT (Sicily). Ecological features: Acidophyte, mesophyte,
sciophyte; Mat rough.

Taxiphyllum wissgrillii (Garov.) Wijk & Margad. - Loc: 17, 23; on soil covered rock, ZNG 6196; Distribution
in Turkey: Al, A2, A4, B7; VU (Bulgaria). Ecological features: Basiphyte, hygrophyte, sciophyte; Mat smooth.

Pterigynandraceae Schimp.

Pterigynandrum filiforme Hedw. - Loc: 5, 9, 11, 12, 13, 14, 15, 17, 18, 21, 23, 24, 26, 27, 29, 32, 35, 39, 44,
45, 53; on rock and tree trunk, ZNG 6197; Distribution in Turkey: RE (Ireland, Northern Ireland, VU (Canary Isands,
Luxembourg), NT (Germany). Ecological features: Subneutrophyte, mesophyte, sciophyte; Mat smooth.

Hylocomiaceae M. Fleisch.

Ctenidium molluscum (Hedw.) Mitt - Loc: 7, 11, 14, 16, 28, 30; on soil and rock, ZNG 6198; Distribution in
Turkey: Al, A2, A3, A4, B6, C12, C13; EN (Netherlands), NT (Finland). Ecological features: Subneutrophyte,
hygrophyte, sciophyte; Mat rough.

Pleurozium schreberi (Willd. ex Brid.) Mitt. - Loc: 20; on soil, ZNG 6199; Distribution in Turkey: Al, A2,
A3, A4, A5. Ecological features: Acidophyte, mesophyte, sciophyte; Weft.

Rhytidiadelphus triquetrus (Hedw.) Warnst. - Loc: 10, 39; on soil, ZNG 6200; Distribution in Turkey: Al,
A2, A3, A4, A5, B6; NT (Sicily). Ecological features: Subneutrophyte, hygrophyte, sciophyte; Weft.

The bryophyte flora of Akyazi, Arifive, Geyve, Karapiir¢ek districts (Sakarya, Turkey)
Giiray UYAR, Muhammet OREN,, Mevliit ALATAS



40 Biological Diversity and Conservation — 13/ 1 (2020)

*Rhytidiadelphus subpinnatus (Lindb.) T.J.Kop. - Loc: 39; on soil, ZNG 6201; Distribution in Turkey: A4;
NT (Great Britain), RE (Ireland), GE (Netherlands), VU (Romania). Ecological features: Subneutrophyte, hygrophyte,
sciophyte; Weft.

Plagiotheciaceae (Broth.) M.Fleisch.

Plagiothecium cavifolium (Brid.) Z. lwats. - Loc: 6, 45; on soil, ZNG 6202; Distribution in Turkey: A1, A2,
A4; VU (Ireland). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Plagiothecium curvifolium Schlieph. ex Limpr. - Loc: 22; on decaying log, ZNG 6203; Distribution in Turkey:
Al, A2, A4, C13; VU (Ireland). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Plagiothecium nemorale (Mitt.) A. Jaeger - Loc: 23, 46; on soil and decaying log, ZNG 6204; Distribution in
Turkey: Al, A2, A3, A4, B8; NT (Finland). Ecological features: Acidophyte, hygrophyte, sciophyte; Mat smooth.

Plagiothecium succulentum (Wilson) Lindb. - Loc: 6, 7, 51; on soil and tree trunk, ZNG 6205; Distribution
in Turkey: A1, A2, A3, A4; EN (Austria). Ecological features: Acidophyte, mesophyte, sciophyte; Mat smooth.

Leucodontaceae Schimp.

Antitrichia curtipendula (Timm ex Hedw.) Brid. - Loc: 9, 15; on tree trunk, ZNG 6206; Distribution in Turkey:
Al, A2, A3, A4,B6, B7, B8, C11; RE (Poland), EN (Austria, Netherlands, Hungary, Lithuania), VU (Germany, Slovakia,
Latvia), NT (Ireland, Northern Ireland, Estonia). Ecological features: Acidophyte, hygrophyte, sciophyte; Weft.

Leucodon sciuroides (Hedw.) Schwagr. Loc: 10, 11, 12, 14, 15, 16, 17, 21, 23, 26, 33, 35, 39, 44, 45, 53; on
tree trunk and rock, ZNG 6207; Distribution in Turkey: Al, A2, A3, A4, A5, B6, B7, B8, C11, C12, C13. Ecological
features: Acidophyte, mesophyte, photophyte; Mat rough.

Neckeraceae Schimp.

Alleniella besseri (Lobarz.) S.Olsson, Enroth & D.Quandt - Loc: 16, 23; on tree trunk, ZNG 6208; Distribution
in Turkey: Al, A2, A4, C12; EN (Switzerland), VU (Germany), R (Poland), NT (Finland, Sweden). Ecological features:
Subneutrophyte, kserofit, sciophyte; Fan.

Alleniella complanata (Hedw.) S. Olsson, Enroth & D.Quandt (Syn: Neckera complanata (Hedw.) Huebener)
- Loc: 9, 11, 14, 16, 39; on tree trunk and rock, ZNG 6209; Distribution in Turkey: Al, A2, A3, A4, B6, C13; EN
(Netherlands), VU (Latvia). Ecological features: Acidophyte, mesophyte, sciophyte; Fan.

Exsertotheca crispa (Hedw.) S. Olsson, Enroth & D. Quandt (Syn: Neckera crispa Hedw.) - Loc: 14; on rock,
ZNG 6210; Distribution in Turkey: Al, A2, A3, C13; EN (Netherlands), R (Latvia, Lithuania), NT (Sicily, Hungary).
Ecological features: Subneutrophyte, mesophyte, sciophyte; Fan.

Neckera menziesii Drumm. (Syn: Metaneckera menziesii (Drumm.) Steere) - Loc: 9; on rock, ZNG 6211;
Distribution in Turkey: Al, A2, B6, B8, C11, C12, C13; CR (Czech Republic, Luxembourg, Slovakia, Switzerland,
Romania), EN (Austria, Germany), VU (Canary Islands). Ecological features: Subneutrophyte, mesophyte, sciophyte;
Fan.

Neckera pumila Hedw. - Loc: 14; on rock, ZNG 6212; Distribution in Turkey: Al, A2, B7; RE (Czech
Republic), EN (Finland, Austria, Germany, Netherlands, Poland, Slovakia, Bulgaria), VU (Switzerland, Romania), NT
(Sweden, Sicily). Ecological features: Acidophyte, mesophyte, sciophyte; Mat smooth.

Thamnobryum alopecurum (Hedw.) Gangulee - Loc: 1, 9, 14, 15, 51; on rock, ZNG 6213; Distribution in
Turkey: Al, A2, A3, A4, B7, C11, C12; EN (Latvia), VU (Canary lIslands), NT (Estonia). Ecological features:
Subneutrophyte, hygrophyte, sciophyte; Dendroid.

Lembophyllaceae Broth.

Isothecium alopecuroides (Lam. ex Dubois) Isov. - Loc: 6, 14, 15, 16, 23, 24, 26, 44, 45, 5; on tree trunk, ZNG
6214; Distribution in Turkey: Al, A2, A3, A4, B6, B7, C11, C13; VU (Netherlands). Ecological features: Acidophyte,
mesophyte, sciophyte; Dendroid.

Isothecium myosuroides Brid. - Loc: 44; on tree trunk, ZNG 6215; Distribution in Turkey: Al, A2, A3, A4,
C13; CR (Bulgaria), EN (Hungary, Latvia), NT (Switzerland, Estonia). Ecological features: Acidophyte, hygrophyte,
sciophyte; Dendroid

Anomodontaceae Kindb.

Anomodon attenuatus (Hedw.) Huebener. - Loc: 11, 14, 16, 29, 43, 49; on rock and tree trunk, ZNG 6215;
Distribution in Turkey: Al, A2, A3, A4, B6; EN (Great Britain, Netherlands). Ecological features: Subneutrophyte,
mesophyte, sciophyte; Mat rough.

Anomodon viticulosus (Hedw.) Hook. & Taylor - Loc: 9, 14, 16, 23, 49; on rock and tree trunk, ZNG 6216;
Distribution in Turkey: Al, A2, A3, A4, B6, C13; EN (Netherlands), NT (Sicily). Ecological features: Subneutrophyte,
mesophyte, sciophyte; Mat rough.

3. Conclusions and discussion

According to this bryofloristic list, 11 taxa (Anthoceros caucasicus Steph., Isopaches bicrenatus (Schmidel ex
Hoffm.) H.Buch, Marchantia polymorpha subsp. montivagans Bischl. & Boisselier, Riccia sorocarpa Bisch., Sphagnum
contortum Schultz, Entosthodon pulchellus (H. Philib.) Brugués, Grimmia nutans Bruch, Schistidium papillosum Culm.,
Schistidium robustum (Nees & Hornsch.) H.H. Blom, Ephemerum crassinervium subsp. sessile (Bruch) Holyoak and
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Rhytidiadelphus subpinnatus (Lindb.) T.J.Kop.) are new records for the A2 grid-square according to the Henderson’s
Turkish grid square system [8]. Moreover, S. contortum Schultz is secondly reported in Turkey with this study. Hitherto,
it was known only from Anzer plateau of Rize province in Turkey [40]. Nevertheless, this taxon was collected abundantly
in wetland areas at the Turnali Plateau (1410 m) on 21 May 2017 in Akyaz district of Sakarya province. So that, this
record contributes a range extension of approximately 1000 km to the north-west of Turkey from the first recorded
location. Moreover, it has been classified as vulnerable (VU) for Spain, Slovakia, Hungary, Montenegro, Serbia in the
Red data book of European bryophytes. This species is different from other the members of Sect. Subsecunda (except S.
platyphyllum) with its 2-3 layered stem cortex and pale stem. In addition, the most similar species; S. platyphyllum has
bigger stem and branch leaves than S. contortum, and also, the number of branches on fassicles in S. contortum are more
than S. platyphyllum [40, 41]. Accompanying moss species to S. contortum in this locality were hygrophytic species such
as; Chiloscyphus polyanthos (L.) Corda, Polytrichum commune Hedw., Imbribryum alpinum (Huds. ex With.) N.
Pedersen, Philonotis caespitosa Jur., Philonotis capillaris Lindb., Aulacomnium palustre (Hedw.) Schwigr. and
Calliergon cordifolium (Hedw.) Kindb.

Furthermore, in general, in terms of the number of taxon rich families in the research area are respectively;
Brachytheciaceae (22 taxa), Pottiaceae (18 taxa), Orthotrichaceae (12 taxa), Mniaceae (11 taxa) for mosses, and
Lophocoleaceae (4 taxa) and Plagiochilaceae (2 taxa), Scapaniaceae (2 taxa), Lejeuneaceae (2 taxa), Radulaceae (2 taxa),
Aneuraceae (2 taxa), Metzgeriaceae (2 taxa), Marchantiaceae (2 taxa) for liverworts. However hornworts are represented
by only one family and genus.

If we compare taxa in the area with their ecological characteristics; hygrophyte mosses (46%) were dominantly
found at especially western and northern parts of the research area. After that, mesophytic (35%), xerophytic (16%) and
others (3%) taxa were generally seen at the eastern, southern parts and summits of the region. According to the light
preferences of the bryophytes in this region, the majority rate of them belong to sciophytes (68%). The remainder of taxa
are photophytes (32%). While acidophilic conditions take the first place in the substrate preferences of bryophytes in this
region (58%), the other preferences are namely; subneutrophytic (32%) and basophilic (10%) substrates. According to
our efforts to determine the ecological habitats of bryophytes terricolous bryophyte species were found very common
(47%) in the research area and others are respectively; saxicolous (20%), corticolous (14%), lignicolous (4%), and
facultative (16%). Considering the percentages of life forms of bryophytes prevailing in the field, the ranking are as
follows; Turf (33%), Mat Smooth (15%), Mat rough (15%), Weft (10%), Cushion (8%), Tuft (7%), Mat Thalloid (6%)
and the other life forms (6%). Finally, the authors compared with checklist and country status of European Bryophytes
Red List in the floristic list of Bryophytes [42]. As a result of this comparison, we have determined that; in our floristic
list 22 taxa in regionally extinct (RE), 24 taxa in critically endangered (CR), 66 taxa in endangered (EN), 103 taxa in
vulnerable (VU), 6 taxa in rare (R) and 109 taxa in near threatened (NT) were listed by different European countries. This
situation shows us that the study area has a very valuable bryofloristic richness. In our opinion, limitation of intensive
anthropogenic activities in this region is important for the preservation of the rich bryophyte diversity. As you known,
they colonize the barren rocks and exposed areas of hills, and make them suitable for growing angiosperm and other
plants by depositing humus soil and dead plant scraps. After that, the forms and grasses grow, and after all shrubs and
trees also settle down, and the whole area changes into dense wood. Furthermore a few bryophytes play an important role
by their extensive carpets, and prevent the soil erosion to some extent. Moreover, bryophytes have been used in medicine
for along time especially in Far East countries, because of their extracts contain phenolic compounds that inhibit growth
of pathogenic fungi and bacteria [43-47].
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Abstract

This research was carried out to evaluate the plants grown in Yaslica Town and Arikok neighborhood in Bozova
district of Sanliurfa province between 2017-2019. 31 people living in this region were interviewed. 8 (26%) of those
between the ages of 30-40, 2 (6%) of those between the ages of 40-50, 5 (16%) of those between the ages of 50-60, 8 (%
of those aged between 60 and 70) 26), people between the ages of 70-80 are 5 (16%) and 3 (10%) over 80. 95 taxa
belonging to 42 families were determined from the study area. The first 5 families with the highest taxa among the plants
determined to be used are Asteraceae 14 (34%), Lamiaceae 11 (27%), Fabaceae 6 (15%), Brassicaeae 5 (12%) and
Rosaceae 5 (12%).53 of the plants in the study are medicinal, 51 of them are food, one of them is mushroom (Terfezia
boudieri), 6 of them are animal feed, 3 of them will be burned, 9 of them are ornamental plants, 5 of them are broom, 2
of them are evil, 2 of them dyes, 2 harbors of spring, 2 fragrances, 1 toy and 2 poisonous.

Key words: Sanliurfa, ethnobotanic, Bozova, Yaslica, Arikok

*

Yaslica beldesi ve Arikok mahallesi (Sanliurfa)’nin etnobotanik acidan arastirilmasi

Ozet

Bu aragtirma 2017-2019 yillar1 arasinda Sanlwurfa ili Bozova ilgesinde Yaslica Beldesi ve Arikok mahallesinde
yetisen bitkileri etnobotanik agidan degerlendirmek amaci ile yapilmistir. Bu bdlgede yasayan 31 kisi ile goriistilmiistiir.
Kaynak kisilerden 30-40 yas arasinda olanlar 8 (% 26) kisi, 40-50 yas arasinda olanlar 2 (% 6) kisi, 50-60 yas arasinda
olanlar 5 (% 16) kisi, 60-70 yas arasinda olanlar 8 (%26) kisi, 70-80 yas arasinda olanlar 5 (% 16) kisi ve 80 yas Ustii 3
(%10) kisidir. Calisma alanindan 42 familyaya ait 95 takson belirlenmistir. Kulllanimi belirlenen bitkilerden en fazla
taksona sahip ilk 5 familyay1 sirasi ile Asteraceae 14 (% 34), Lamiaceae 11 (% 27), Fabaceae 6 (% 15), Brassicaecae 5
(%12) ve Rosaceae 5 (% 12)’dir. Calismadaki bitkilerin 53’{iniin tibbi, 51’inin gida, gidalar igerisinde biri mantar
(Terfezia boudieri), 6’s1 hayvan yemi, 3’li yakacak, 9’u siis bitkisi, 5’i siipiirge, 2’si nazarlik, 2’si boyar madde, 2’si
baharin habercisi, 2’si giizel koku, 1’1 oyuncak ve 2’si de zehirli olarak tespit edilmistir.

Anahtar kelimeler: Arikok, Bozova, Etnobotanik, Sanlurfa, Yaslica
1. Giris

Diinyanin var olusundan giiniimiize kadar insanlar ve bitkiler arasindaki bag sonucunda, etnobotanik bilimi
ortaya ¢ikmustir [1]. Tnsanoglu besin eldesi ve cesitli hastaliklarin tedavisi icin bitkilerden faydalanmustir [2]. Deneme
yanilma sonucu elde edilen bilgiler nesilden nesile yani atalarimizdan bizlere aktarilarak bugiinlere kadar basarili bir
sekilde gelebilmistir [3-4]. Etnobotanik, ilk defa 1896 yilinda, Profesor John W. Harshberger tarafindan, belirli bir
bolgedeki halkin doga tarihinin incelenmesi amaci ile kullanilmaya baslanmis olup, “bitkilerin yore halki tarafindan
kullanilmas1” olarak tanimlanmistir. Etnobotanik ile ilgili bir bagka tanimlama ise farkli insan topluluklarindaki bitki-
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insan iligkileri olarak ifade edilmektedir. Ancak giiniimiizde insanlar sadece bitkilerin kullanimi degil, bunun yaninda
nigin ve ne sekilde kullanildig: gibi konular ile de ilgilendiginden etnobotanik teriminin tanimi1 devamli giincellenmektedir
[5].

Orta kusakta bulunan Tiirkiye; jeomorfolojik, topografik ve iklimsel yonden sahip oldugu cesitlilik ile oldukg¢a
zengin bir {ilkedir. Bu sebeple de var olan bitki tiirleri {ilkemizde genis bir yelpazeye ulasmistir. Bilim ve teknolojinin
gelismesinin yaninda insanlarda da bilingliligin artmasi sonucu iilkemiz etnobotanik kullanimlar y&niinden
zenginlesmistir. Bununla birlikte uygulanilan metotlar ve yontemler de bitkilerin kullanilabilme amaglarini artirmistir [6].
T1ibbi deger tasiyan ortalama 20.000 bitkinin ise yaklasik 600’# iilkemizde bulunmaktadir [7]. Giiney Dogu Anadolu
Bolgesi sahip oldugu fazlaca kirsal kesim niifusu nedeni ile etnobotanik ¢aligmalar yoniinden 6nem teskil etmektedir. Bu
bolgede yasayan halkin farkli diller kullanmasi sonucu bitkilerin yoresel isimlerinde de oldukca fazla oranda gesitlilik
goriilmektedir [8].

Calisilan alanlarin Atatiirk Baraji’na yakin olmasi, Yaslica beldesinin Tiirkmen halktan olugmasi, kendine has
bir yasam seklinin olmasi ve yapilan 6n ¢aligmalardaki bilgiler nedeni ile Yaslica beldesi ve Arikdk mahallesi arastirmaya
deger bulunmustur.

Bolgede yaptigimiz ¢alisma ile alakali direkt bir aragtirma mevcut degildir ancak bu konuda yapilan bazi benzer
[9-18] ¢alismalar mevcuttur.

2. Materyal ve yontem

Yapilan ¢aligmada Sanliurfa’nin Bozova ilgesinin Yaslica beldesi ve Arikdk mahallesindeki 31 kaynak kisi ile
goriisiilmiis ve bitkilerin hangi amag ile kullanildig1, hangi kisimlarindan faydalanildigi, ne sekilde kullanildigi, kullanilan
bitkilerden karigim halinde kullanilanlarin olup olmadig: sorularak bitkiler hakkinda bilgiler alinmistir. Daha 6nceden
hazirlanan “etnobotanik bilgi kayit formu” hazirlanmis (Ek 1) ve yore halkindan bilgiler derlenmistir. Caligma alaninda
bulunan 6zellikle orta yas ve lizeri kisilerin tecriibelerinden yararlanilmasi gibi planlamalar yapilmigtir. Calisma
sahasindan bitkilerin fotograflar ¢ekilmis (Ek 2-Sekil 1-12) bulgular kisminda latince isimleri, yoresel isimleri, kullanim
amaglari, kullanim sekilleri ve kullanilan kisimlari ile birlikte yer verilmistir.

Toplanan bitkilerin teshisi igin ¢esitli floristik eserlerden yararlanilmistir [19-20]. Calisma alanindaki bitkilerin
listesi ve bilimsel isimler Tiirkiye Bitkileri Listesi [21]’ne gore verilmistir. Caligmamizda topladigimiz bitkiler Harran
Universitesi Herbaryum (HARRAN)’unda saklanmaktadir. Calisma alaninda bulunan ve bitkiler hakkinda bilgi veren 31
kaynak kisinin her birine kod numarasi verilerek bu kaynak kisilerin isimleri, yasi, meslekleri ve ikametleri Ek 3’de
verilmistir. Bitkilerin atif siklig1 ise % olarak su sekildeki formiil ile hesaplanmistir: Bitki tiiriinden bahseden kisi sayisi
x 100/ toplam kisi sayist’dir. Calisma alanimiz Bozova ilgesinin Yaslica beldesi ve Arikok mahallesidir (Sekil 1). Bozova,
Sanlwurfa ilinin bir ilgesi olup, ilgenin yiizdlgiimii 1.550 km?’dir. Toplam niifusu 58.565°dir. Akdeniz iklimi hakimdir
[22]. Ilgenin dogusu ve kuzeyi daglik bir goriiniime sahip iken giineyi ise daha algak ve diizliiktiir. Bozova ilgesinin bitki
ortiisli step goriiniimiinde olup, dere boylarinda sdgiit, kavak gibi aga¢ topluluklar: goriilmektedir.

Bozova ilgesinin gecim kaynagi tarim ve hayvanciliga dayalidir. flgede tarinm yapilan iiriinlerin basinda, fistik,
pamuk, bugday ve meyvecilik gelmektedir. Calisma alanimiz olan Yaslica beldesi Bozova ilgesine bagli olup ortalama
niifusu 4.105 olup, bu niifusun 2054’1 erkek 2051’1 kadin olarak belirlenmisken Arik6k mahallesinin ise toplam niifusu
1.077°dir. Yaslica beldesinin yiiz6lgiimii 2575 hektar, Arikok mahallesinin ise 4300 hektar’dir. Yaslica beldesindeki
halkin Tiirkmen olmasi nedeni ile Tirk¢e konusmakta, Arikok mahallesindeki halk ise Tiirkgenin yani sira Kiirtce de
konusmaktadir. Calismamizda etnobotanik agidan 6nemli olan bazi kiiltiir bitkilerin kullanimlarina da yer verilmis olup,
bulgular kisminda “*” isareti ile gosterilmistir.
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3. Bulgular

Yapilan bu ¢aligmada, ulasilan bilgiler, Yaslica Beldesi (19 kisi) ve Arikok mahallesi (12 kisi)’nde yasayan
kaynak kisiler tarafindan edinilen bilgiler dogrultusunda derlenmistir. Herhangi bir hastaligin tedavisinde direkt olarak
ilag etkisi bulunmamaktadir. Bu sebeple oncelikle doktora bagvurulmalidir.

AMARANTHACEAE

Bilimsel ismi: Amaranthus retroflexus L.

Yoresel ismi: Bostan bozan

Kullanim amact: Siipiirge

Kullanim sekli: Toprak iistii kisimlari siipiirge yapiminda
kullanilmaktadir. Kurutulup baglanir ve siipiirge olarak
kullanilir. Bostanda diger bitkilerin gelisimine olumsuz etki
yaptigindan bostan bozan ismi verilmistir.

Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K3, K15, K31

Ornek No: S. ASLAN 1011

AMARYLLIDACEAE

*Bilimsel ismi: Allium cepa L.

Yoresel ismi: Sogan

Bitkinin kullanim amact: Tedavi ve gida

Bitkinin kullanim sekli: Dekoksiyon ile kuru sogani, cay
seklinde kaynatilir, sogutulduktan sonra igilir. Kulak iltihab1
i¢in ise kuru sogandan elde edilen birka¢ damla sogan suyu
damlatilir. Kulak agris1 ve kulak iltihabi tedavisi amaci ile
kullanilir. Ayrica, adet diizenleyici, ¢ikolata kisti tedavisinde
de kullanilir. Yemeklerin yaninda ¢ig ya da pisirilerek
tiiketilir. Yesillik olarak da tiiketilir.

Kullanilan kisimlart: Sogani, yesil yapraklari, sogan suyu
Kaynak kisi: K3, K6, K9, K15, K17, K18, K21, K25, K31
Ornek No: S. ASLAN 1019

ANACARDIACEAE

*Bilimsel ismi: Pistacia vera L.

Yoresel ismi: Fistik

Kullanim amaci: Gida ve tedavi

Kullanim sekli: Hava civa otu (Alkanna strigosa) ve kat1 yag,
birlikte eritilip bir kaba konur ve kendi kendine donmasi
saglanir. Daha sonra krem gibi catlak ve yaralarin iizerine
stirlilir. Hem gerez olarak tiiketilir hem de yara ve gatlak
tedavisinde kullanilir.

Kullanilan kisimlari: Meyvesi ve sakizi

Kaynak kisi: K2, K10, K19, K26, K29, K30

Ornek No: S. ASLAN 1034

Bilimsel ismi: Rhus coriaria L.

Yoresel ismi: Sumak

Kullanim amaci: Gida ve tedavi

Kullanim sekli: Sumak bitkisinin meyvesi suya konur, bir saat
kadar bekletilip siiziiliir, sonra damda kurutulur, pekmez
kivamina gelir. Serbet olarak da kullanilabilir. A¢ karnina bir
cay kasigr igilir. Kurutulup baharat olarak da kullanilir.
Tansiyon, mide, seker, kolesterol, soguk alginligi, agiz
yaralari, ishal, mide asidi diizenleyici ya da yemeklerde
baharat olarak ve eksi tadin1 vermek i¢in kullanilir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K3, K6, K9, K15, K17, K18, K21, K26, K30,
K31

Ornek No: S. ASLAN 1092

APIACEAE

*Bilimsel ismi: Cuminum cyminum L.
Yoresel ismi: Kimyon

Kullanim amaci: Baharat ve tedavi

Kullanim sekli: Baharat seklinde; kurutulup kullanilir.
Bebekler i¢in suda kaynatilir, suyu siiziiliir, giinde ii¢ kere ¢ay
kasig1 ile bebeklere verilir. Baharat olarak yemeklerde
kullanilabildigi gibi bebeklerde de sanci giderici olarak
kullanilir.

Kullanilan kisimlari: meyveleri

Kaynak kisi: K2, K6, K8, K14, K21

Ornek No: S. ASLAN 1057

Bilimsel ismi: Echinophora tenuifolia subsp. sibthorpiana
(Guss.) Tutin

Yoresel ismi: Cortiik

Kullanim amaci: Tedavi, Gida

Kullanim sekli: Yapraklari su icinde demlenip, ¢ay seklinde
tiiketilebildigi gibi, kokii de olgunlaginca soyulup yenilebilir.
Mide rahatsizlig1 ve seker hastaligi i¢in kullanilir.

Kullanilan kisimlart: Biitiin bitki

Kaynak kis: K4, K11, K15, K17, K25

Ornek No: S. ASLAN 1071

Bilimsel ismi: Eryngium campestre L. virens Link
Yoresel ismi: Gilli

Kullanim amaci: Gida

Kullanim sekli: Taze iken kokleri yenir.

Kullanilan kisimlari: Koki

Kaynak kisi: K3, K15, K31

Ornek No: S. ASLAN 1024

*Bilimsel ismi: Petroselinum crispum (Mill.) Fuss

Yoresel ismi: Maydanoz

Kullanim amaci: Gida ve tedavi

Kullanim sekli: Yesillik olarak taze tiiketilir. Damar tikanikligi
igin; limon, su ve maydanoz karistirilak kaynatilip tiiketilir.
Idrar soktiiriicii olarak, bobrek taslar;, damar tikanikligi,
karaciger yaglanmasi, kani sulandirmak i¢in kullanilir. Fazla
kullaniminin  hamile kadnlarda diisiige neden oldugu
belirtilimektedir.

Kullanilan kisimlari: Toprak {istii kisimlart

Kaynak kisi: K1, K5, K7, K9, K12, K16, K18, K20, K23, K24
Ornek No: S. ASLAN 1020

ARACEAE

Bilimsel ismi : Eminium rauwolffii (Blume) Schott

Yoresel ismi: Arap ziligi

Kullanim amac1: Boyama, Zehirli

Kullanim sekli: Yenildiginde dilde sisme, agizda uyusukluga
neden olur, ayrica yutuldugunda bogazda sigme, hatta liime
sebebiyet verir. Boyama amaci ile kullanildiginda ise; gigegi
hayvanlarin sirt kismina siiriilerek mor renk vermesi ile
hayvanlarin birbirlerinden ayrilmasini saglar.

Kullanilan kisimlari: Toprak {istii kismi

Kaynak kisi: K15, K31

Ornek No: S. ASLAN 1006

ASPARAGACEAE

Bilimsel ismi: Muscari comosum (L.) Mill.
Yoresel ismi: Sirim

Kullanim amaci: Gida
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Kullanim sekli: Bitki haglandiktan sonra, kavrularak
boreklerde ve katmerde i¢ harct olarak kullanilir. Katmer ve
borek yapiminda kullanilir.

Kullanilan kisimlari: Biitiin bitki

Kaynak kisi: K5, K15, K19, K22

Ornek No: S. ASLAN 1018

ASTERACEAE

Bilimsel ismi: Achillea santolinoides subsp. wilhelmsii (K.
Koch) Greuter

Yoresel ismi: Yilan ¢igegi, civanpercemi

Kullanim amaci: Kokusunun yilanlari etkilemesi

Kullanim sekli: Yilanlarn bu bitkinin kokusuna geldigi
sOylenir. Bu nedenle bu bitkiye yilan ¢i¢egi ismi verilmistir.
Bu bitkinin oldugu yere kimse gitmez.

Kullanilan kisimlart: Toprakiistii kisimlart

Kaynak kisi: K15

Ornek No: S. ASLAN 1001

Bilimsel ismi: Anthemis hyalina DC.

Yoresel ismi: Papatya

Kullanim amact: ltihaplanmalar, nefes darligi, soguk alginlig
ve Oksiiriik, sa¢ ve cilt bakimi

Kullanim sekli: Siitle kaynatilip igilir, kaynamig suya da
konur, bir siire bekletilir, demlendikten sonra ¢ay seklinde
i¢ilir ya da suda kaynatilip buhari iizerine egilir ve o buhar ige
¢ekilir. Sag icin ise su ile kaynatilir ve sa¢ bu su ile yikanir.
Kullanilan kisimlart: Toprak iistii kisimlar

Kaynak kisi: K1, K4, K8, K13, K23, K26, K27, K28, K30
Ornek No: S. ASLAN 1088

Bilimsel ismi : Calendula arvensis M.Bieb.

Yoresel ismi: Nik, Portakal nergizi

Kullanim amacit: Mantar tedavisi

Kullanim sekli: Cigegi su iginde kaynatilip, mantarli bolge
icinde bekletilir.

Kullanilan kisimlari: Cigegi

Kaynak kisi: K3, K14, K18

Ornek No: S. ASLAN1004

Bilimsel ismi: Centaurea iberica Trevir. ex Spreng.

Yéresel ismi: Istri, keygane

Kullanim amaci: Gida boyast

Kullanim sekli: Cigegi suya konur, bekletilir, suya rengini
verir ve bu sekilde gida boyasi olarak kullanilir.

Kullanilan kisimlari: Cigegi

Kaynak kisi: K3, K15, K29, K31

Ornek No: S. ASLAN 1012

Bilimsel ismi : Centaurea solstitialis L.

Yoresel ismi: Cakirdiken

Kullanim amaci: Gida boyast

Kullanim sekli: Sar ¢igek agar, toplanip suda bekletilir ve
kurabiyeler iizerine siiriilerek renklendirici olarak kullanilir.
Kullanilan kisimlari: Cigegi

Kaynak kisi: K13, K15, K25

Ornek No: S. ASLAN 1065

Bilimsel ismi: Centaurea virgata Lam.

Yoresel ismi: Aci siipiirge otu

Kullanim amac1: Siipiirge yapimi

Kullanim gekli: Bitkinin biitiin kismu demet haline getirilerek
baglanip, kurutulur ve siipiirge seklinde kullanilir.

Kullanilan kisimlar: Biitiin bitki

Kaynak kisi: K15, K22, K25, K28

Ornek No: S. ASLAN 1094
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Bilimsel ismi : Echinops spinosissimus Turra

Yoresel ismi: Sekirok

Kullanim amaci: Gida

Kullanim sekli: Topuz seklindeki basi agilir ve igindeki kismi
yenir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K15, K20, K31

Ornek No: S. ASLAN 1087

Bilimsel ismi: Gundelia tournefortii var. armata Freyn &
Sint.

Yoresel ismi: Kenger

Kullanim amaci: Sakizi yapimi, gida

Kullanim sekli: Bitkinin geng siirgilinlerinin dikenli kisimlar1
soyulur, ¢ig olarak yenildigi gibi toprak iistii ve toprak alti
kisimlar1 kavrulur, pilava ve bdrege konur. Ayrica, sakizi
yapilir, ¢ig olarak yenir, pilav ve borek i¢ harci amaci ile
kullanilir.

Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K7, K11, K21, K24, K27

Ornek No: S. ASLAN 1078

Bilimsel ismi: Lactuca serriola L.

Yoresel ismi: Esek marulu

Kullanim amaci: Hayvan yemi

Kullanim sekli: - Esekler tarafindan yenilir. Iyi bir hayvan
yemi oldugu belirtilmektedir.

Kullanilan kisimlari: Toprak iistii

Kaynak kisi: K3, K15

Ornek No: S. ASLAN 1005

Bilimsel ismi: Onopordum carduchorum Bornm. &
Beauverd

Yoresel ismi: Kurundor

Kullanim amaci: Basur tedavisi ve gida amaglh

Kullanim sekli: Bitkinin bas kismi (kapitulum), beyaz olan i¢
kismu ve gdvdesi taze iken soyularak dikenlerinden siyrilir ve
yenir.

Kullanilan kisimlart: Gévdesi ve meyvesi

Kaynak kisi: K3, K15, K31

Ornek No: S. ASLAN 1055

Bilimsel ismi: Picnomon acarna (L.) Cass.

Yoresel ismi: Hopal dikeni, Fare dikeni

Kullanim amact: Bitkileri hayvanlardan korumak igin ve
yakacak olarak kullanilir.

Kullanim sekli: Ciftgiler sogan1 ekince bu bitki etrafina ekilir
ki hayvanlardan korunsun ve ayrica yakacak olarak kullantlir.
Kullanilan kisimlari: Biitiin bitki

Kaynak kisi: K15, K20, K27

Ornek No: S. ASLAN 1048

Bilimsel ismi: Scorzonera psychrophila Boiss. &Hausskn.ex
Boiss. & Hausskn. (Ek 2- Sekil 4)

Yoresel ismi: Keklik sirosu

Kullanim amaci1: Hayvan yemi

Kullanim sekli: Hayvanlar, toprak istii kisimlarimi
yemektedirler.

Kullanilan kisimlart: Toprak iistii kisimlart

Kaynak kisi: K2, K15, K19

Ornek No: S. ASLAN 1041

Bilimsel ismi: Tragopogon longirostis Bisch. Ex Schultz Bip.
Yoresel ismi: Pir¢ipiran
Kullanim amaci: Salata ve borek yapimi
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Kullanim sekli: Biitlin bitkinin kisimlar kiigiik kiigiik kesilir,
salataya konur ya da kesilip kavrularak borek i¢ harci seklinde
kullanilir.

Kullanilan kisimlar:: Biitiin bitki

Kaynak kisi: K1, K8, K16, K24

Ornek No: S. ASLAN 1010

BORAGINACEAE

Bilimsel ismi: Alkanna strigosa Boiss. & Hohen.

Yoresel ismi: Hava civa otu, Havaju

Kullanim amaci: Catlak ve yaralarin tedavisi

Kullanim sekli: Fistik sakizi ve kat1 yag ile eritilip bir kaba
konur ve kendi kendine donmasi saglanir. Daha sonra krem
gibi catlak ve yaralarin {izerine siiriiliir.

Kullanilan kisimlart: Koki

Kaynak kisi: K3, K4, K11, K15, K20, K29

Ornek No: S. ASLAN 1029

Bilimsel ismi : Anchusa azurea Miller var. azurea

Yoresel ismi: Guriz, Pancar

Kullanim amaci: Borek ve sarma yapimi

Kullanim sekli: Dikeni soyulur, dogranip kavrulur, yenir. Ya
da bitki haslanip pisirilir ve daha sonra yufkanin igine konarak
borek seklinde tiiketilir. Ayrica, yapraklarina sarmanin igi
konur, sarilir ve sarma olarak tiiketilir.

Bitkinin kullanilan kisimlari: Biitlin bitki

Kaynak kisi: K5, K13, K17, K22, K27

Ornek No: S. ASLAN 1049

BRASSICACEAE

Bilimsel ismi: Draba verna L.

Yoresel ismi: Kayicik ¢igegi

Kullanim amact: Baharin geliginin habercisi

Kullanim sekli: Toprakiistii ksimlar ¢igek vermeye baglaninca
baharin gelisinin habercisi olarak algilanir.

Kullanilan kisimlart: Toprakdistii kisimlart

Kaynak kisi: K15, K31

Ornek No: S. ASLAN 1017

Bilimsel ismi: Lepidium draba L.

Yoresel ismi: Kiniberk, Pancar

Kullanim amaci: Gida

Kullanim sekli: Toplanip dogranir, act tadinin gitmesi igin
haglanir ve bulgur pilavina konur. Ayrica, yenmesinin sevap
oldugu diisiintildiigiinden her y1l en az bir kere yenir.
Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K3, K15, K17, K29, K31

Ornek No: S. ASLAN 1036

Bilimsel ismi: Nasturtium officinale R.Br.

Yoresel ismi: Tere, su teresi

Kullanim amaci: Alerji tedavisi ve gida

Kullanim sekli: Yesillik olarak yemeklerin yaninda tiiketilir.
Yesillik olarak da kullanilir.

Kullanilan kisimlart: Toprak istii kismi

Kaynak kisi: K4, K7, K14, K17, K21, K23, K26, K29

Ornek No: S. ASLAN 1080

*Bilimsel ismi: Raphanus sativus L.
Yoresel ismi: Turp
Kullanim amact: Tibbi ve Gida amagli

Kullanim sekli: Suyu kulaga damlatilir. Kulak agrilarini
giderici, bagirsak diizenleyici olarak tibbi amaclh kullanilir.
Gida olarak da tiiketilir

Kullanilan kisimlari: Toprak alt1 kismi

Kaynak kisi: K6, K10, K22, K25

Ornek No: S. ASLAN 1013

Bilimsel ismi : Sinapis alba L. (Ek 2- Sekil 5)

Yoresel ismi: Gardel

Kullanim amact: Yesillik, siipiirge yapimi ve hayvan yemi
Kullanim sekli: Taze iken yesillik olarak salatalarin yaninda
kullanilir. Siipiirge i¢in ise bitki baglanip kurutulduktan sonra
kullanilir. Ayrica, iyi bir hayvan yemi oldugu belirtilmektedir.
Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K3, K8, K13, K31

Ornek No: S. ASLAN 1007

CAPPARACEAE

Bilimsel ad1: Capparis sicula Duhamel (Ek 2- Sekil 6)
Yoresel ismi: Keber, Sofir, kebere

Kullanim amaci: Agr1 kesici ve nazarlik amach

Kullanim sekli: Ezilip ¢ignenerek alinir, nazarlik igin ise kokii
kap1 6niine astlir.

Kullanilan kisimlar1: Meyvesi ve kokii

Kaynak kisi: K7, K9, K16, K21, K28

Ornek No: S. ASLAN 1085

CARYOPHYLLACEAE

Bilimsel ismi : Vaccaria hispanica (Mill.) Rauschert
Yoresel ismi: Cirgirik, Pancar

Kullanim amaci: Gida

Kullanim sekli: Bu bitki 6nce haglanip pisirilir ve daha sonra
yufkanm igine konarak boreklerde har¢ seklinde tiiketilir.
Kullanilan kisimlari: Toprakdistii kisimlart

Kaynak kigi: K17, K19, K25, K30

Ornek No: S. ASLAN 1062

CHENOPODIACEAE

Bilimsel ismi: Bassia coparia (L.) A.J.Scott (Ek 2- Sekil 7)
Yoresel ismi: Siiplirge otu

Kullanim amaci: Siipiirge yapimi

Kullanim sekli: Tiim bitki baglanir ve kurutulduktan sonra
stiptlirhe elde edilir.

Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K3, K15, K31

Ornek No: S. ASLAN 1032

CONVOLVULACEAE

Bilimsel ismi: Convolvulus dorycnium L. subsp. oxysepalus
(Boiss.) Rech. (Ek 2-Sekil 8)

Yoresel ismi: Kizlev

Kullanim amaci: Siipiirge ve yiik tagima

Kullanim sekli: Biikiiliip demet haline getirilir ve kurutularak
stipiirge yapilir. Bir de bitkiden genis bir demet alinarak binek
hayvanlarin lizerine konur ve yiik tasinmasi saglanir.
Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K8, K15, K23, K25

Ornek No: S. ASLAN 1058

CUCURBITACEAE

*Bilimsel ismi : Citrillus lanatus (Thunb.) Matsum & Nakai
Yoresel ismi: Karpuz

Kullanim amaci: Bobrek taslarini diisiirme ve gida amaclt
Kullanim sekli: Gida olarak tiiketilir. Ayrica, bobrek taglarint
diistiriicii ve idrar soktiiriicii oldugu sdylenir.
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Kullanilan kisimlari: Meyvesi
Kaynak kisi: K1, K5, K10, K19, K23, K30
Ornek No: S. ASLAN 1031

*Bilimsel ismi: Cucumis melo L.

Yoresel ismi: Kavun

Kullanim amaci: Idrar séktiiriicii ve gida amach

Kullanim sekli: Gida olarak tiiketilir. Idrar soktiiriicli 6zelligi
oldugu sdylenir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K2, K4, K6, K23, K26, 27

Ornek No: S. ASLAN 1009

Bilimsel ismi: Ecballium elaterium (L.) A. Rich.

Yoresel ismi: Cirtatan, Aci acur

Kullanim amac1: Tedavi

Kullanim sekli: Bir damla suyu seyreltilerek buruna damlatilir,
cekilir, bas asag1 egilir, burundaki enfeksiyon dokiilmesine
yardimc1 olur. Sarilik, bas agris1 ve siniizit tedavileri igin
kullanilir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K3, K15, K23, K28, K31

Ornek No: S. ASLAN 1063

CYPERACEAE

Bilimsel ismi: Cyperus rotundus L.

Yoresel ismi: Topalak, Semilik

Kullanim amact: Tedavi

Kullanim sekli: Cignenerek yenir. Karin agrist ve bas agrisi
i¢in kullanilir. Giizel kokulu ancak aci1 bir bitkidir.

Kullanilan kisimlart: Toprak alt1

Kaynak kisi: K5, K13, K18, K25, K27,

Ornek No: S. ASLAN 1051

EUPHORBIACEAE

Bilimsel ismi: Chrozophora tinctoria (L.) A.Juss.

Yoresel ismi: Sigil otu, Balluk

Kullanim amact: Sigil giderici

Kullanim sekli: Hamurun igine konup ekmek yapiminda
kullanilir ve ekmek olarak tiiketilir ya da kurutulur, ufaltilir
sonra bir ¢ay kasig1 yenir, lizerine su i¢ilir (20-25 giin kadar).
Cobanlar, biykiyi ekmek arasina koyup, sigili giderici olarak
kullandiklart belirtilmektedir.

Kullanilan kisimlart: Biitiin bitki

Kaynak kisi: K3, K5, K13, K15, K31

Ornek No: S. ASLAN 1074

FABACEAE

Bilimsel ismi: Alhagi maurorum Medik subsp. maurorum
(Ek 2-Sekil 9)

Yoresel ismi: Cetir, Hornif

Kullanim amact: Ishal tedavisi, gida

Kullanim gekli: Ufaltilarak yenebildigi gibi suyu kaynatilarak
da tiiketilebilir.Ishal tedavisinde kullanilir.

Kullanilan kisimlai: Meyvesi

Kaynak kisi: K3, K9, K13, K15, K19, K31

Ornek No: S. ASLAN 1015

Bilimsel ismi: Argyrolobium crotalarioides Jaub. & Spach
Yoresel ismi: Ciilban, At tirnagt

Kullanim amaci: Gida

Kullanim sekli: Meyvenin i¢indeki tohumlart adeta nohut gibi
¢ikarilip yenir. Cerez olarak kullanilir.

Kullanilan kisimlari: Meyve, tohum
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Kaynak kisi: K3, K15, K19
Ornek No: S. ASLAN 1091

*Bilimsel ismi: Cicer pinnatifidum Jaub. et Spach

Yoresel ismi: Nohut

Kullanim amaci: ltihap ve enfeksiyon giderici, Gida amagh
Kullanim sekli: Nohut, yaranin iizerine bastirilir, lizerine ince
bir kagit (bez kullanilmaz) bastirtlir. Bir gece bekletilir ve bu
sekilde iltihab1 geker. Iltihap ve enfeksiyon giderici olarak
kullanilir. Ayrica, yemeklerde kullanilir. Semt pazarlarinda
taze olarak da satilir.

Kullanilan kisimlart: Tohumu

Kaynak kisi: K1, K6, K7, K22, K24, K30

Ornek No: S. ASLAN 1068

*Bilimsel ismi: Lens culinaris subsp. orientalis (Boiss.)
Ponert

Yoresel ismi: Mercimek

Kullanim amaci: Kizamik tedavisi, Gida amaglh

Bitkinin kullanim gekli: Suda kaynatilir ve kizamikl1 hastaya
icirilir. Ayrica, gida olarak da tiiketilir.

Kullanilan kisimlart: Tohumu

Kaynak kisi: K4, K9, K14, K20, K22, K26

Ornek No: S. ASLAN 1083

Bilimsel adi: Trifolium nigrescens Viv subsp. petrisavii
(Clementi) Holmboe

Yoresel ismi: Dag yoncasi, Yabani yonca, iicgiil

Kullanim amaci: Hayvan yemi

Kullanim sekli: Hayvanlar bu bitkinin toprak iistii kisimlarini
yem olarak tiiketir.

Kullanilan kisimlart: Toprak iistii kismi

Kaynak kisi: K1, K5, K16, K24

Ornek No: S. ASLAN 1022

Bilimsel ismi: Trigonella spruneriana Boiss.
Yoresel ismi: Andegu
Kullanim amaci: Gida, hayvan yemi
Kullanim sekli: Tohumu, Cerez olarak tiiketilir. Hayvanlar bu
bitkinin toprak iistii kistmlarini yem olarak tiiketir.
Kullanilan kisimlart: Toprak iistii kisimlart
Kaynak kisi: K14, K19, K24
Ornek No: S. ASLAN 1043

FAGACEAE

Bilimsel ismi: Quercus infectoria G. Olivier (Ek 2- Sekil 10)
Yoresel ismi: Palut, Palamut

Kullanim amact: Seker hastaligi tedavisi

Kullanim sekli: Meyvesi kozlenerek yenir. Seker tedavisi igin
kullantlir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K4, K12, K20, K23, K27

Ornek No: S. ASLAN 1086

GERANIACEAE

Bilimsel ismi: Erodium cicutarium (L.) L'Hér.

Yoresel ismi: Niikli leylek, Leylek otu

Kullanim amaci: Gida

Kullanim sekli: Dogranarak salata malzemesi seklinde
tiiketilir.

Kullanilan kisimlari: Biitiin bitki

Kaynak kisi: K1, K20, K27

Ornek No: S. ASLAN 1093
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Bilimsel ismi: Geranium tuberosum L.
Yoresel ismi: Kizlangug

Kullanim amaci: Gida

Kullanim sekli: Kokii ¢ikarilip ¢ig olarak yenir.
Kullanilan kisimlari: Kokii

Kaynak kisi: K2, K5, K20, K27

Ornek No: S. ASLAN 1060

HYPERICACEAE

Bilimsel ismi: Hypericum capitatum Choisy var. capitatum
(Ek 2-Sekil 11)

Yoresel ismi: Kili¢ otu

Kullanim amaci: Hemoroid tedavisi

Kullanim sekli: Bitki kirmizi renkte ¢igek acar. Cigegi golgede
kurutulur. Kaynatilip suyu ayrilir, i¢ine un konur, merhem
haline getirilir, kurutulur ve yutulur.

Kullanilan kisimlart: Cigegi

Kaynak kisi: K3, K11, K15, K20, K31

Ornek No: S. ASLAN 1025

Bilimsel ismi: Hypericum triquetrifolium Turra

Yoresel ismi: Kizilcik, Behtof

Kullanim amaci: Alerj, ayak kasintilar1 ve egzema tedavisi
Kullanim sekli: Suya konup banyo yapilir. Alerji, ayak
kasintilar1 ve egzema tedavisi i¢i kullanilir. Kiriklarda, hamuru
yapilir, kirilan bolgeye uygulanir.

Kullanilan kisimlart: Bitkinin tiimii

Kaynak kisi:K7, K14, K22, K25, K27, K28

Ornek No: S. ASLAN 1081

IRIDACEAE

Bilimsel ismi: Crocus pallasii Goldb. subsp. turcicus
B.Mathew (Ek 2-Sekil 12)

Yoresel ismi: Cigdem, Bivok

Kullanim amac1: Gida

Kullanim sekli: Toprakaltt yumrusu topraktan ¢ekilir,
temizlenip yenir.

Kullanilan kisimlart: Yumrusu

Kaynak kisi: K1, K6, K9, K23, K26

Ornek No: S. ASLAN 1059

Bilimsel ismi: Iris persica L.

Yoresel ismi: Naroz, Nevruz ¢igegi

Kullanim amaci: Baharin gostergesi, hayvan yemi

Kullanim sekli: Bitki ¢igek aginca baharin gostergesi olarak
kabul edilir. Ayrica, hayvan yemi olarak kullanilir. Yaban
tilkisi yerse tiiylerinin dokiildiigii belirtilmektedir.

Kullanilan kisimlari: Topraiistii kisimlari

Kaynak kisi: K1, K15, K31

Ornek No: S. ASLAN 1016

JUGLANDACEAE

*Bilimsel ismi: Juglans regia L.

Yoresel ismi: Ceviz

Kullanim amaci1: Cerez, sekeri diisiirme, romatizma agrilarini
giderici, sa¢ bakimi

Kullanim sekli: Yapraklari suda kaynatilir demlendikten sonra
cay olarak tiiketilir. Cerez, sekeri diisiirmek i¢in ve romatizma
icin kullanilirken, ceviz kabugu sa¢ bakimi i¢in de kullanilir.
Sag bakimi i¢in ise suda kaynatilip saca direk uygulanabildigi
gibi kinaya katilarak da kullanilabilir.

Kullanilan kisimlari: Yaprak ve meyvesi

Kaynak kisi: K2, K10, K12, K14, K19, K22, K28, K30
Ornek No: S. ASLAN 1064

LAMIACEAE

Bilimsel ismi: Ajuga chamaepitys (L.) Schreb. subsp. chia
(Schreb.) Arcang.

Yoresel ismi: Hirtkesen

Kullanim amact: Agrn kesici, sanci, astim, soguk alginligi
tedavisi

Kullanim sekli: Yapraklar1 suda kaynatilip ¢ay seklinde
tiketilir. Agr1 kesici, sanci, astim, soguk alginligi icin
kullanilir.

Kullanilan kisimlart: Yaprag ve ¢icegi

Kaynak kisi: K2, K5, K13, K19, K24, K28, K31

Ornek No: S. ASLAN 1008

Bilimsel ismi: Mentha x piperita L.

Yoresel ismi: Nane

Kullanim amaci: Tedavi, gida ve baharat

Kullanim sekli: Soguk algmligi i¢in, suya limon ile birlikte
konup kaynatilir ve bir siire bekledikten sonra tiiketilir. Karin
agrisi, sindirim, soguk alginligi i¢in kullanildigr gibi yesillik
Ve baharat olarak da kullanilir.

Kullanilan kisimlart: Toprak iistii kisimlari

Kaynak kisi: K1, K4, K7, K10, K12, K18, K22, K26, K27,
K29

Ornek No: S. ASLAN 1002

Bilimsel ismi: Mentha pulegium L.

Yoresel ismi: Su yarpuzu, Punk

Kullanim amac1: Gida

Kullanim sekli: Toplanip ¢ig koftenin yaninda yesillik olarak
tiiketilir.

Kullanilan kisimlart: Toprak iistii kisimlari

Kaynak kisi: K4, K11, K28

Ornek No: S. ASLAN 1033

*Bilimsel ismi: Ocimum basilicum L.

Yoresel ismi: Toprahan, Reyhan

Kullanim amaci: Siis bitkisi, baharat, sivri sinekleri
uzaklagtirmak

Kullanim sekli: Baharat olarak kurutulur, ufaltilarak baharat
seklinde kullanilir. Sivrisineklerin uzaklasmasi ve bahgelere
giizel bir goriintii vermek i¢in yetistirilir. Evlerde siis olarak,
yemeklerde baharat olarak ve sivri sinekleri uzaklagtirmak
amaci ile kullanilir.

Kullanilan kisimlart: Toprak iistli kisimlart

Kaynak kisi: K6, K9, K11, K13, K16, K19, K25

Ornek No: S. ASLAN 1026

*Bilimsel ismi: Rosmarinus officinalis L.

Yoresel ismi: Biberiye, kus dili

Kullanim amaci: Sis bitkisi, tedavi

Kullanim sekli: Kaynatilip ¢ay seklinde igilir, gargara yapilir,
taze olarak ya da kurutularak yemeklerin iizerine konabilir.
Mide, seker hastaligi, dis eti iltihab1 tedavileri igin
kullanilabildigi gibi siis bitkisi olarak da kullanilir.

Kullanilan kisimlari: Govdesi ve ¢icegi

Kaynak kisi: K2, K4, K7, K10, K12, K22, K28

Ornek No: S. ASLAN 1079

Bilimsel ismi: Salvia syriaca L.

Yoresel ismi: Zivanok, Almasik, sivanok

Kullanim amaci: Gida

Kullanim gekli: Kokii temizlenip yenir ya da kavrularak pilav
icine konup tiiketilir.

Kullanilan kisimlari: Kokii

Kaynak kisi: K3, K8, K11, K15, K22, K31

Ornek No: S. ASLAN 1090

The Ethnobotanical investigation of Yashca town and Arikok neighborhood (Sanlurfa/Turkey)
Sultan ASLAN ,Hasan AKAN, Hatice PEKMEZ



Bitkinin bilimsel ad1: Scutellaria orientalis L.

Bitkinin Tiirkge isimleri: Seker otu

Kullanim amact: Seker hastaligi tedavisi

Kullanim sekli: Tiim bitki ufaltilip yenebildigi gibi su igine
konup kaynatilirak da yemekten sonra bir ¢ay kasigi igilir.
Kaynak kisilereden alinan bilgiye gore fazla tiiketilirse
béobreklere zararli olur.

Kullanilan kisimlari: Biitiin bitki

Kaynak kisi: K9, K14, K15, K19, K28

Ornek No: S. ASLAN 1042

Bilimsel ismi:  Sideritis libanotica Labill. subsp.
microchlamys (Hand.-Mazz.) Hub.-Mor.
Yoresel ismi: Dag cay1
Kullanim amaci: Nefes darlig1 ve oksiiriik tedavisi
Kullanim sekli: Cay gibi demlenir. Demlenen g¢ayin igine
konur, cay siiziiliir ve bu sekilde tiiketilir.
Kullanilan kisimlart: Toprak iistii kisimlar
Kaynak kisi: K1, K6, K12, K16, K18, K22, K30
Ornek No: S. ASLAN 1028

Bilimsel ismi: Teucrium polium L.

Yoresel ismi: Meryem hort, Taglik, Tahlik, Talik

Kullanim amaci: Tedavi, bebeklerde gaz giderici, sanci
giderici

Kullanim sekli: Kurutulup ¢ignenebilir, ¢cay1 da yapilir ya da
bitkinin suyu agza damlatilir. Bebeklerde sanci oldugunda;
slatilir, keten bez pargasina konur, suyu bebegin agzina
damlatilir. Bebeklerde gaz1 alir (emzikli annelerin kullanmasi
ile) ya da bebeklerde sanci oldugunda kullanilir.

Kullanilan kisimlart: Toprak iistii kisimlari

Kaynak kisi: K2, K4, K9, K12, K18, K24, K28, K30

Ornek No: S. ASLAN 1052

Bilimsel ismi: Teucrium pruinosum Boiss.

Yoresel ismi: Korku otu

Kullanim amaci: Tedavi

Kullanim sekli: Bitkinin toprak iistii kisimlari suda infiizyon
ile 15 dakika bekletilir ve igilir. Seneler 6nce korkmus birini
iyilestirdigi belirtilmektedir.

Kullanilan kisimlari: Toprak iistii kisimlari

Kaynak kisi: K3, K15, K17, K31

Ornek No: S. ASLAN 1039

Bilimsel ismi: Thymbra spicata L.

Yoresel ismi: Zahter, Kekik

Kullanim amaci: Baharat, cay olarak, dis etlerinin gelisimi ve
istahin agilmasi

Kullanim sekli: Baharat olarak kurutulup kullanilir. Cay olarak
kurutulan bitki sicak suyun igine konur, biraz bekletilip
demlendikten sonra tiiketilir. Dis etleri i¢in ise gargara yapilir.
Kullanilan kisimlart: Toprak iistii kisimlart

Kaynak kisi: K1, K7, K10, K12, K26, K27

Ornek No: S. ASLAN 1066

LILIACEAE

Bilimsel ismi: Ornithogalum narbonense L.

Yoresel ismi: Akbandir

Kullanim amaci: Gida

Kullanim sekli: Kesilip haslanan yapraklar sogan, biber,
yumurta ile yagda kizartilarak yemek olarak tiiketilir.
Kullanilan kisimlari: Bitkinin tiimii

Kaynak kisi: K5, K6, K10, K13, K23, K26, K30

Ornek No: S. ASLAN 1046

LYTHRACEAE
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*Bilimsel ismi: Punica granatum L.

Yoresel ismi: Nar, Hinar

Kullanim amaci: Tedavi, Gida

Kullanim sekli: Icecek ve gida olarak tiiketilmesinin yaninda
kabugu kurutulup doviilerek suyla karigtirtlip igilir ya da
serbeti yapilarak tliketilir. ~ Seker, ishal, kansizlik gibi
hastaliklarda kullanilir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K6, K10, K12, K14, K18, K23, K26, K28
Ornek No: S. ASLAN 1027

MALVACEAE

Bilimsel ismi: Abelmoschus esculentus (L.) Moench
Yoresel ismi: Bamya

Kullanim amaci: Gida, tedavi

Kullanim sekli: Yaralar i¢in haglanip, bulamag haline getirilir
ve yara lizerine merhem gibi siiriiliir. Yaralarin iyilesmesi i¢in
kullanilir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K4, K5, K10, K12, K14, K18, K23, K26, K30
Ornek No: S. ASLAN 1053

Bilimsel ismi: Alcea apterocarpa Boiss.

Yoresel ismi: Hatmi, Hira otu

Kullanim amaci: Tedavi, 6zellikle hemoroid tedavisi
Kullanim sekli: Cigegi kurutulur, su ile kaynatilir ve ¢ay olarak
icilir. Hemoroid tedavisi i¢in ise hatmi ¢icegi ezilip
hemoroidin oldugu bélgeye uygulanir ve o bolgede kasintiy
keser. Bazen de siite konup kaynatilip siitle beraber tiiketilir.
Soguk alginlig1, astim, bronsit, 6ksiiriik i¢in ve kadinlarda adet
diizenleyici, iltihap sokiici ve hemoroid tedavisi igin
kullanilir.

Kullanilan kisimlart: Cigegi

Kaynak kisi: K9, K17, K18, K24, K25, K26, K29

Ornek No: S. ASLAN 1095

*Bilimsel ismi: Gossypium hirsutum L.

Yoresel ismi: Pamuk odunu

Kullanim amaci: Yakacak

Kullanim sekli: Pamuk toplandiktan sonra kuruyan bitkinin
tiim kisimlari yakacak olarak kullanilir.

Kullanilan kisimlart: Bitkinin tiimii

Kaynak kisi: K5, K14, K20, K25

Ornek No: S. ASLAN 1054

Bilimsel ismi: Malva sylvestris L.

Yoresel ismi: Ebegiimeci, tolik

Kullanim amaci: Kadm hastaliklari, rahim kanseri tedavisi,
Gida

Kullanim sekli: Cocugu olmayan kadinlar igin kaynatilir, tuz
ve yag ile kaynatilip sicak sicak yenir. Yemek olarak da pilav
ya da katmer olarak tiiketilir. Lohusa dénemindeki kadinlar
buharina oturur.

Kullanilan kisimlari: Bitkinin tiimii

Kaynak kisi: K9, K13, K17, K21, K23, K26, K28, K29
Ornek No: S. ASLAN 1089

MORACEAE

*Bilimsel ismi: Ficus carica L.

Yoéresel ismi: Incir

Kullanim amaci: Gida, Tedavi

Kullanim sekli: Taze ve kuru meyvelerinden recel yapilir.
Regel yapimi igin incirler bir kaba alinir, lizerine seker konur
ve belli bir siire bekletilir. Daha sonra ocaga verilir ve
katilasarak tam kivamina gelinceye kadar pisirilir. Gida olarak
tiiketilir. Ayrica, ¢ocugu olmayanlar tarafindan tiiketilir,
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kisirhiga iyi geldigi disiiniilmektedir. Damar agici olarak da
tiiketilmektedir. Kisirlik i¢in ise suda kaynatilip suyu igilir.
Kullanilan kisimlari: Meyvesi

Kaynak kisi: K2, K11, K14, K15, K18, K20, K23, K25, K29
Ornek No: S. ASLAN 1056

*Bilimsel ismi: Morus alba L.

Yoresel ismi: Dut

Kullanim amaci: Gida, Tedavi

Kullanim sekli: Yapragi sarmada kullanilir ya da ¢ay1
demlenir, dut pekmezi de yapilabilir. Meyvesi ise ¢ig olarak
tiiketilir. Gida olarak kullanimin yaninda seker ve agiz yaralar1
icin de kullanilir.

Kullanilan kisimlart: Yaprag: ve meyvesi

Kaynak kisi: K1, K11, K13, K17, K23, K26

Ornek No: S. ASLAN 1084

NITRARIACEAE

Bilimsel ismi: Peganum harmala L.

Yoresel ismi: Uzerlik

Kullanim amact: Nazarlik, Siis bitkKisi

Kullanim sekli: Nazar ve siis i¢in duvara asilir, tohum taneleri
nazar i¢in yakilir ve dumani koklanir.

Kullanilan kisimlart: Meyvesi, tohumlari

Kaynak kisi: K1, K9, K12, K14, K17, K21, K24, K26, K28,
K29

Ornek No: S. ASLAN 1067

OLEACEAE

*Bilimsel ismi: Olea europaea L.

Yoresel ismi: Zeytin

Kullanim amaci: Gida ve Tibbi

Kullanim sekli: Bitkinin altinda verilen kaynak kisilerin
tamamma gore zeytinin meyvesi kahvalti sofralarinda
tiketilmekte, sikilip yagi elde edilerek yemeklerde
kullanilmaktadir. K2, K8, K13, K18, K25 ve K27 kodlu
kaynak kisilere gore zeytinyagmin bagirsak ve sindirim
rahatsizliklarma iyi geldigi ve kuru ciltler i¢in yag: siiriilerek
kullanildigi  s6ylenmektedir. K30 kodlu kaynak kisiye gore
bitkinin yapraklarinin ¢ay seklinde de tiiketildigi ifade
edilmektedir. K2 kodlu kisiye gore ise bitkinin dallarini
¢obanlar sopa olarak kullanmaktadir.

Kullanilan kisimlar1: Yaprak, dal, yag, meyvesi

Kaynak kisi: K2, K8, K12, K13, K18, K23, K25, K26, K27,
K30

Ornek No: S. ASLAN 1075

PAPAVERACEAE

Bilimsel ismi: Papaver rhoeas L.

Yoresel ismi: Gelincik, Saksako

Kullanim amaci: Oyuncak, kadin hastaliklarini tedavisi
Kullanim sekli: Toprak iistii kisimlar1 kavrulup yenir, pilavi da
yapilir. Cocuklar petallerini ellerine alip patlatir.

Kullanilan kisimlari: Toprak iistii kisimlari

Kaynak kisi: K8, K13, K17

Ornek No: S. ASLAN 1003

PINACEAE

*Bilimsel ismi: Pinus nigra J.F Amoid subsp. pallasiana
(Lamb.) Holmboe

Yoresel ismi: Cam,

Kullanim amaci: Yakacak

Kullanim sekli: Kozalak, dal, govde ve ignemsi yapraklari
yakacak olarak kullanilir.

Kullanilan kisimlart: Kozalak, yaprak, dallar, gévde

Kaynak kisi: K3, K5, K12, K14, K18, K22, K24, K26, K28
Ornek No: S. ASLAN 1082

POACEAE

*Bilimsel ismi: Triticum aestivum L.

Yoresel ismi: Bugday

Kullanim amact: Un yapim

Kullanim sekli: Ev ekmegi, katmer ve bazlama seklinde
kullanilir.

Kullanilan kisimlar1: Bagak

Kaynak kisi: K5, K8, K11, K16, K22, K25

Ornek No: S. ASLAN 1076

*Bilimsel ismi: Zea mays L. subsp. mays

Yoresel ismi: Misir ve musir pliskiilii

Kullanim amact: Gida, kadin hastaliklari, idrar yolu
enfeksiyonlari

Kullanim sekli: Piiskiilleri suda dekoksiyon ile kaynatilir,
stiziiliir ve suyu ¢ay seklinde icilir. Kadin hastaliklar1 ve idrar
yolu enfeksiyonlarinda tedavi amachi kullanilir. Ayrica,
meyvesi haglanarak, gida amaglh kullanilir.

Kullanilan kisimlari: Meyvesi ve piiskiilleri

Kaynak kisi: K4, K8, K13, K16, K20, K25, K27

Ornek No: S. ASLAN 1061

POLYGONACEAE

Bilimsel ismi: Rumex crispus L.

Yoresel ismi: Kuzu kulagi

Kullanim amac1: Gida

Kullanim sekli: Koparilip ¢ig koftenin yaninda yesillik olarak
tiiketilir.

Kullanilan kisimlart: Toprak iistii kisimlari

Kaynak kisi: K3, K8, K12, K16, K19, K21, K26, K30

Ornek No: S. ASLAN 1047

PORTULACACEAE

Bilimsel ismi: Portulaca oleracea L.

Yoresel ismi: Semizotu, Pirpirim

Kullanim amaci: Gida

Kullanim sekli: Bitkinin yapraklar1 salata ve sebze olarak
tiiketilir

Kullanilan kisimlart: Toprak iistii kisimlart

Kaynak kisi: K1, K3, K7, K10, K13, K16, K19, K23, K25,
K30

Ornek No: S. ASLAN 1050

PTERIDACEAE

Bilimsel ismi: Adiantum capillus veneris L.

Yoresel ismi: Boruk

Kullanim amaci: Kagint1 giderici

Kullanim sekli: Yakilip kiilii inek yagi ile karigtirilir ve kafaya
stiriiliir. Kafada olusan kasintiy1 gidermek amaci ile kullanilir
Kullanilan kisimlart: Toprak iistii kisimlart

Kaynak kisi: K9, K13, K15, K25

Ornek No: S. ASLAN 1038

RESEDACEAE

Bilimsel ismi: Reseda lutea L. var. lutea

Yéresel ismi: It sinegi, muhabbet cicegi

Kullanim amaci: Zararh bitki, gida, boya

Kullanim sekli: Koklerinden sar1 bir boya elde edilir. Yiin
boyamada kullanilir.

Yore halki tarafindan tarladaki ekinlere zararl bir bitki oldugu
belirtilmektedir.

Kullanilan kisimlari: Yapraklari, kokii

Kaynak kisi: K8, K15, K31

Ornek No: S. ASLAN 1040
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ROSACEAE

Bilimsel ismi: Amygdalus arabica Spach

Yoresel ismi: Payam, Aci badem

Kullanim amaci: Seker hastaligi tedavisi

Kullanim sekli: Cekirdegi ile yenir ya da ¢ay olarak tiiketilir.
Kullanilan kisimlar: Meyve, tohum

Kaynak kisi: K11, K17, K24, K28

Ornek No: S. ASLAN 1073

Bilimsel ismi: Crataegus monogyna Jacq.

Yoresel ismi: Alig

Kullanim amaci: Kalp-damar tikaniklig1 ve sarilik tedavisi
Kullanim sekli: Meyvesi yenir, yaprag: kaynatilip suyu igilir.
Kalp-damar tikaniklig1 ve sarilik tedavisinde kullantilir.
Kullanilan kisimlari: Meyvesi ve yapragi

Kaynak kisi: K2, K14, K20, K24, K29

Ornek No: S. ASLAN 1030

*Bilimsel ismi: Prunus armeniaca L.

Yoresel ismi: Kayisi

Kullanim amact: Gida, bagirsak diizenleyici

Kullanim sekli: Regel olarak, kayisilar bir kaba alinir, iizerine
seker konur ve belli bir siire bekletilir. Daha sonra ocaga verilir
ve katilagarak tam kivamina gelinceye kadar pisirilir. Taze ve
kuru meyve, recel ve bagirsak diizenleyici olarak tiiketilir.
Kullanilan kisimlari: Meyvesi

Kaynak kisi: K1, K2, K9, K14, K16, K24, K28

Ornek No: S. ASLAN 1077

*Bilimsel ismi: Prunus avium L.

Yoresel ismi: Kiraz

Kullanim amact: Gida, Adet diizenleyici

Kullanim sekli: Kiraz sap1 suda kaynatilir ve cay olarak
tiketilir. Gida olarak kullanilirken adet diizenleyici olarak da
kullantlir.

Kullanilan kisimlari: Meyvesi ve sap1

Kaynak kisi: K4, K7, K14, K20, K23, K26, K30

Ornek No: S. ASLAN 1044

*Bilimsel ismi: Rosa canina L.

Yoresel isimleri: Giil

Kullanim amaci: Siis bitkisi, koku, recel ve serbet yapimi
Kullanim sekli : Su ile karistirilarak serbeti yapilir. Regel igin
su seker ve giil karigtirilarak kaynatilir. Siis bitkisi, koku, regel
ve serbet i¢in kullanilir.

Kullanilan kisimlart: Cigek petalleri

Kaynak kisi: K2, K5, K19, K22, K27

Ornek No: S. ASLAN 1037

RUTACEAE

*Bilimsel ismi: Citrus limon (L.) Osbeck

Yoresel ismi: Limon

Kullanim amact: Soguk alginligi ve kireglenmeyi 6nleme,
gidalarda eksi tad verme

Kullanim sekli : Soguk alginlig i¢in nane ile birlikte kaynatilip
cay seklinde tiiketilir. Kireclenme igin; sart kabugu ezilerek
zeytinyagi ile karistirilip kireglenmenin oldugu bolgeye konur.
Soguk algmligi ve kireglenme igin kullanilabildigi gibi
yemeklerde de eksi tadini vermesi i¢in kullanilir.

Kullanilan kisimlart: Meyvesi, kabugu

Kaynak kisi: K6, K10, K12, K17, K22, K24, K28, K30
Ornek No: S. ASLAN 1021

*Bilimsel ismi: Citrus sinensis (L.) Osbeck
Yoresel ismi: Portakal
Kullanim amac1:Gida, Giizel koku yaymast
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Kullanim sekli: Giizel koku yaymast igin bir ipe gecirilip
boyna asilir. Gida olarak tiiketilir ve giizel koku yaymast i¢in
kullanilir.

Kullanilan kisimlarti: Meyvesi ve kabugu

Kaynak kisi: K1, K4, K17, K21, K24, K29, K31

Ornek No: S. ASLAN 1072

SOLANACEAE

*Bilimsel ismi: Lycopersicon esculentum Mill.

Yoresel ismi: Domates

Kullanim amaci: Gida, ar1 ve akrep sokmalarini 6nleme
Kullanim sekli : Kdzlenip ar1 ve akrebin soktugu boélgenin
iizerine konur. Sebze olarak tiiketilir, ar1 ve akrep sokmalar1
i¢in kullanilir.

Kullanilan kisimlari: Meyvesi

Kaynak kisi: K5, K10, K13, K19, K23, K25, K28, K30
Ornek No: S. ASLAN 1014

Bilimsel ismi: Solanum nigrum L.

Yoresel ismi: Tilki tizlimii

Kullanim amaci: Mantar tedavisi

Kullanim sekli: Suda kaynatilir. Su 1lik olunca mantarli bolge
icinde bekletilir.

Kullanilan kisimlart: Meyve ve yapraklari

Kaynak kisi: K15, K31

Ornek No: S. ASLAN 1070

TERFEZIACEAE

Bilimsel ismi: Terfezia boudieri Chatin
Yoresel ismi: Keme

Kullanim amaci: Gida

Kullanim sekli: Temizlenip yenir.
Kullanilan kisimlari: Timi

Kaynak kisi: K7, K10, K13, K16, K20
Ornek No: S. ASLAN 1035

URTICACEAE

Bilimsel ismi: Urtica dioica L.

Yoresel ismi: Isirgan otu

Kullanim amaci: Kanser tedavisi

Kullanim sekli: Cay seklinde tiiketilir.

Kullanilan kisimlari: Yapraklari

Kaynak kisi: K3, K10, K13, K17, K21, K25, K27
Ornek No: S. ASLAN 1023

VITACEAE

*Bilimsel ismi: Vitis vinifera L.

Yoresel ismi: Asma yapragt

Kullanim amaci: Tedavi

Kullanim sekli: Sarma olarak tiiketilebildigi gibi yesillik
olarak da tiiketilebilir. Cocuklarin kemik gelisimi iizerinde
etkili oldugu belirtilmektedir.

Kullanilan kisimlari: Toprak iistii kisimlari

Kaynak kisi: K3, K10, K12, K19, K21, K26, K29

Ornek No: S. ASLAN 1069

ZYGOPHYLLACEAE

Bilimsel ismi: Tribulus terrestris L.

Yoresel ismi: Bitirgan

Kullanim amaci: Tedavi

Kullanim sekli: Cay seklinde kullanilabildigi gibi pilava
katilarak da kullanilir. Kalp ve seker tedavileri i¢in kullanilir.
Kullanilan kisimlari: Yapraklari

Kaynak kisi: K5, K10, K13, K16, K21, K25, K30

Ornek No: S. ASLAN 1045
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4. Sonuglar ve tartisma

Yapilan ¢aligmada Bozova ilgesine ait olan Yaslica Beldesi ve Arikdk mahallesinde 42 familyadan 95 bitkinin
etnobotanik 6zelligi tespit edilmistir. Bu bolgede yasayan 31 kisi ile goriisiilmistiir (Ek 3). Gorisiilen kisiler arasinda
kadin sayist daha fazladir. Genel olarak orta yas ve {izeri kisilerin tecriibeleri dogrultusunda dogru bilgilere ulasilmistir.

Yapilan ¢aligmada bolgede bulunan bitkilerin 53’{iniin tibbi, 51°inin gida, 6’s1 hayvan yemi, 3’1 yakacak, 9’u
stis bitkisi, 5’1 siiplirge, 2’si nazarlik, 2’si boyar madde, 2’si baharin habercisi, 2’si giizel koku, 1’i oyuncak ve 2’si de
zehirli olarak belirlenmistir. Yapilan calismada tibbi bitki sayist daha fazla olup bunu takiben gida amaclh kullanimi
gelmektedir (Sekil 2).

Aragtirma sonuglarina bakildiginda 42 familya iginde en fazla bitkinin Asteraceae familyasina ait oldugu ikinci
olarak ise Lamiaceae familyasinin takip ettigi goriilmektedir (Sekil 3). Kulllanimi belirlenen bitkilerden en fazla taksona
sahip ilk 5 familyayi sirasi ile Asteraceae 14 (% 34), Lamiaceae 11 (% 27), Fabaceae 6 (% 15), Brassicaeae 5 (%12) ve
Rosaceae 5 (% 12)’dir (Sekil 3). Kaynak kigilerden 30-40 yas arasinda olanlar 8 (% 26) kisi, 40-50 yas arasinda olanlar
2 (% 6) kisi, 50-60 yas arasinda olanlar 5 (% 16) kisi, 60-70 yas arasinda olanlar 8 (%26) kisi, 70-80 yas arasinda olanlar
5 (% 16) kisi ve 80 yas tistii 3 (%10) kisidir (Sekil 4). Genellikle tibbi amagli kullanilan bitkiler agri kesici, soguk algmligi,
astim, iltihap, hemoroid, seker hastaligi, kadin hastaliklar1 tedavisi amaci ile kullanldig tespit edilmistir (Sekil 5).

W Tibbi M Giizel Koku M Hayavan yemi

B Oyuncak M Sis Bitkisi M Sipiirge

W Nazarlik B Boyar Madde m Baharin Habercisi
m Gida W Yakacak m Zararh

2% 1%

1% 4%, 2%

1% 2% 4% 1%

Sekil 2. Taksonlarin etnobotanik agidan kullanim amaglari

Rosaceae
12%

Brassicaeae
12%

Sekil 3. Arastirma alaninda ¢alisilan bitkilerden en fazla taksona sahip ilk 5 familya
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Sekil 4. Kaynak kisilerin yas dagilimi

12
10
8
6
a
2
o} T T T
Seker Tedavisi Soguk Alginhg Kadin iltihap Tedavisi Agri Kesici
Tedavisi Hastaliklan

Sekil 5. Bitkilerin tedavi etme etkilerine gore en fazla taksona sahip ilk 5 hastalik

Yaptigimiz arastirmalar sonucunda bazi bitkilerin tek kullanilirken bazilarinin da karisimlar halinde kullanildig:

belirtilmistir. Bu karigimlarin ne sekilde yapildig1 agagida belirtilmistir:

1-

R.Br.

Catlak ve yaralar i¢in: Fistik agac1 (Pictacia vera) sakizi ve Hava civa otu (Alkanna strigosa) kat1 yagda eritilip
bir kaba konarak kendi kendine donmast saglanir. Daha sonra gatlak ve yaralarin iizerine krem gibi siirtiliir.
Damar tikamkhgi i¢in: Su, limon (Citrus limon) ve maydanoz (Petroselinum crispum) karistirilarak kaynatilip
igilir.

Hemoroit tedavisi icin: Kili¢ otu (Hypericum capitatum) suda kaynatilip siiziiliir, bu suyun i¢ine un konur,
merhem haline getirilir, kurutululur ve hap gibi yutulur.

Kagint1 icin:Boruk (Adiantum capillus) bitkisi yakilip, kiilii inek yagi ile karigtirilarak kafaya stiriiliir.
Kireg¢lenme i¢in: Limon (Citrus limon) kabugu ezilip zeytin yagi ile karistirilip kireglenmenin oldugu bolgeye
uygulanir.

Soguk alginhg: icin: Su, limon (Citrus limon) ve nane (Mentha x piperita) karistirilarak kaynatilip igilir.

Calismamizda elde ettigimiz bitkilerin tedavi etme etkilerine gore guplandirilmas: soyledir:
Agiz yaralar i¢in: Morus alba L. ve Rhus coriaria L.
Alerji tedavisinde: Adiantum capillus veneris L., Hypericum triquetrifolium Turra ve Nasturtium officinale

Agn kesici: Allium cepa L., Ajuga chamaepitys subsp. chia (Schreb.) Arcang. , Capparis sicula Duhamel,

Cyperus rotundus L. ve Raphanus sativus L.,

vera L.

Bagirsak diizenleyici: Mentha x piperita L., Olea europaea L., Prunus armeniaca L. ve Raphanus sativus L.
Catlak ve yara tedavisi: Abelmoschus esculentus (L.) Moench, Alkanna strigosa Boiss. & Hohen. ve Pistacia

Hazimsizhk tedavisinde: Teucrium polium L.
Hemoroid tedavisinde: Alcea apterocarpa Boiss., Hypericum capitatum Choisy var. capitatum, Onopordum

carduchorum Bornm. & Beauverd;
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Idrar yollar1 ve bobrek taslari tedavisinde: Citrillus lanatus (Thunb.) Matsum & Nakai, Cucumis melo L.,
Petroselinum crispum (Mill.) Fuss ve Zea mays L.

iltihap tedavisinde: Allium cepa L., Anthemis hyalina DC., Cicer pinnatifidum Jaub. et Spach, Ecballium
elaterium (L.) A.Rich., Malva sylvestris L., Rosmarinus officinalis L. ve Thymbra spicata L.

Ishal tedavisinde: Alhagi maurorum subsp. Maurorum ve Rhus coriaria L.

Kabizlik tedavisinde: Teucrium polium L.

Kadin hastaliklar tedavisinde: Allium cepa L., Alcea apterocarpa Boiss., Ficus carica L., Malva sylvestris
L., Papaver arenarium M.Bieb., Prunus avium L. ve Zea mays L.

Kalp-damar tikamikhgi tedavisinde: Crataegus monogyna Jacq., Ficus carica L., Petroselinum crispum (Mill.)
Fuss ve Tribulus terrestris L.

Mide rahatsizliklar1 tedavisinde: Echinophora tenuifolia subsp. sibthorpiana (Guss.) Tutin, Rhus coriaria L.
ve Rosmarinus officinalis L. dur.

Asagida bolgede yapilan etnobotanik calismalarin sonuglarinin karsilagtiritlmasi verilmistir (Tablo 1). Bu
karsilastirmalardan da gorebilecegimiz gibi ayni yorede bitkilerin kullanim amaglari ve kullanim sekilleri arasinda
farkliliklar olabilmektedir. Bu farkliliklarin dogmasinin sebebi ise yorede bulunan insanlarin ihtiyag duyduklart amag
dogrultusunda bitkilere yonelmesidir.

Tablo 1. Bolgede yapilan etnobotanik ¢aligmalarin sonuglarinin karsilastiriimasi

Bolgede Yapilmus | Kullanim Alanlar:

Etnobotanik Hayvan Gida T1bbi Yakacak Siis Oyun Diger
Calismalar yemi

Arastirma alani 6 51 53 3 9 1 15
Golpinar Listesi | 30 23 16 8 5 3 6
[16]

Arat Dagi [11] 59 33 19 19 5 - 55
Kalecik Dag1 [23] 32 38 37 5 5 - 20
Tek Tek Dagi [8] 15 52 51 17 19 2 20
Zeytinbahge- 96 56 43 25 9 7 24
Akarcay [24]

Kahta-Narince [15] | 6 - 75 16 7 - -
Bozova [18] 35 60 49 5 5 5 45

Calisma alaninda siipiirge olarak kullanilan bitkiler: Amaranthus retroflexus, Bassia scoparia, Centaurea virgata,
Sinapis alba, Convolvulus dorycnium;

Giizel koku i¢in kullanilan bitkiler: Rosa canina, Citrus sinensis;

Nazarhk olarak kullanilan bitkiler: Peganum harmala, Capparis sicula;

Yakacak olarak kullanilan bitkiler: Picnomon acarna, Gossypium hirsutum, Pinus nigra;

Siis bitkisi olarak kullamilan yabani bitkiler: Datura stramonium, Anemone coronaria, Peganum harmala, Ocimum
basilicum, Muscari neglectum, Anthemis hyalina, Vinca herbacea ve Malabaila secacul

Baharin habercisi: Iris persica ve Draba verna.

Tesekkiir

Arazi caligmalarina eslik eden M. Maruf BALOS, Niiket CALISKAN ve Cahit CECEN’e, ayrica aragtirmamiza
maddi olanak saglayan HUBAK ’a (Proje no: 17238) tesekkiir ederiz.
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EKLER
EKk 1: Yashca beldesi ve Arikok mahallesi (Sanliurfa)’nin etnobotanik acidan arastirilmasi

(Etnobotanik Bilgi Formu)
Adiniz-Soyadiniz

Yasimiz

Mesleginiz

Egitim durumunuz

Bitkinin yoresel ismi

Bitkiyi hangi amag i¢in kullaniyorsunuz
Bitkinin hangi kisimlarindan faydalaniyorsunuz
Bitkiyi ne sekilde kullaniyorsunuz
Bitkilerden elde ettiginiz karigimlar var mu1?
Bitki envanter no

Ek 2: Saha Calismalarindan ve Bitki Orneklerinden
Fotograflar
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Sekil 5. Sinapis alba bitkisinden yapilmis sﬁpﬁrgénin genel
gorinimi

> S X <

e + LN
Sekil 6. Nazarlik yapimminda kullanilan Capparis sicula
(Kebere) bitkisi

Sekil 3. Fisitik agaci1 ve kaynak kisinin Fistik agaci sakizi

hakkinda bilgi vermesi

Sekil 7. Siipiirge yapmminda kullanilan Bassia scoparia
(slipiirge otu)

Sekil 4. Hayvan yemi olarak kullanilan Scorzonera

psychrophila Boiss. &Hausskn.ex Boiss. & Hausskn.
(Keklik sirosu) Sekil 8. Siiplirge yapiminda kullanilan Convolvulus

dorycnium subsp. oxysepalus (Kizlev)
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Sekil 9.

Tedavi amagl kullanilan Alhagi maurorum subsp.
maurorum (Ceti, Hurnif)

Sekil 10. Tedavi amagli kullanilan Quercus infectoria (Mese

11. Tedavi amagl kullanilan Hypericum capitatum

var. capitatum (Kilig otu)

Sekil

Sekil 12. Yumrular gida amagh kullanilan Crocus pallasii
subsp. turcicus (Pivog, ¢cigdem)

palamudu)
Ek 3.
Tablo 1. Calismada Goriisiilen Kaynak Kisiler

Kaynak Kisi | Kaynak kisinin ad1 Cinsiyet Egitim Durumu Yast Meslegi Ikamet yeri
No

K1 Ahmet Karabulut E Lise 39 Ozel Giivenlik Yaslica
K2 Ali Uzuner E Ilkokul 80 Ciftci Yaslica
K3 Anzeliha K Ilkokul 55 Ev Hanimi Yaslica

Karagizmeli

K4 Arife Karagizmeli K Ilkokul 63 Ev Hanimi Yaslica
K5 Aziz Karagizmeli E Lise 65 Elektrik Teknisyeni | Yaslica
K6 Bahattin Aksoy E Ilkokul 63 DSI Emeklisi Arikok
K7 Elif Aksoy K Tlkokul 45 Ev Hanimi Arikok
K8 Elif Karagizmeli K Ilkokul 80 Ev Hanim1 Yaslica
K9 Emine Erbil K Ilkokul 77 Ev Hamim Yaslica
K10 Fatma Caligkan K Ilkokul 65 Ev Hanim1 Arikok
K11 Fatma Karaoglan K Tlkokul 36 Ev Hanimu Yaslica
K12 Farika Caligkan K Ilkokul 62 Ev Hanimu Arikok
K13 Hatice Karagizmeli K Ilkokul 58 Ev Hanimu Yaslica
K14 Hazal Akbulut K Ilkokul 85 Ev Hanimu Yaslica
K15 Imam Karacizmeli E Ilkokul 63 Isci Emeklisi Yaslica
K16 Islim Erbil K Ilkokul 59 Ev Hanimu Yaslica
K17 Islim Karabulut K Tlkokul 68 Ev Hanimu Yaslica
K18 Kevser Karabulut K Tlkokul 39 Ev Hanimu Yaslica
K19 Mehmet Karagizmeli | E Lise 34 Is Makinas1 Soforii | Yaslica
K20 Meral Karaoglan K Tlkokul 38 Ev Hanim Yaslica
K21 Mustafa Aksoy E Ilkokul 75 Ciftei Arikok
K22 Mustafa Karagizmeli | E Ilkokul 68 Emekli Yaslica
K23 Naile Aksoy K Tlkokul 86 Ev Hanimi Arnkok
K24 Nezehat Karagizmeli | K ilkokul 36 Ev Hanimu Yaslica
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K25 Ozgiir Karabulut K Tlkokul 30 Ev Hanim Yaslica
K26 Yasemin Aksoy K Tlkokul 35 Ev Hanimi Arikok
K27 Yildiz Akgan K Tlkokul 53 Ev Hanimu Yaslica
K28 Yusuf Yasar E Tlkokul 87 Eski Muhtar Yaslica
K29 Zahide Yasar K Tlkokul 49 Tarla Iscisi Yaslica
K30 Zeliha Aksoy K Tlkokul 75 Ev Hanimu Arikok
K31 Zeliha Karagizmeli K Tlkokul 57 Terzi Yaslica

Ek 4. Tablo 1. Kullanilan bitkilerin atif sikligi

BITKI ISIMLERI

ATIF SIKLIGI ORTALAMASI (%)

Amaranthus retflexus L.

10

Allium cepa L. 29
Pistacia vera L. 19
Rhus coriaria L. 32
Cuminum cyminum L. 16
Echinophora tenuifolia subsp. sibthorpiana 16
(Guss.) Tutin

Eryngium campestre L. virens Link 10
Petroselinum crispum (Mill.) Fuss 32
Eminium rauwolffii (Blume) Schott 6
Muscari comosum (L.) Mill. 13
Achillea santolinoides subsp. wilhelmsii 3
(K.Koch) Greuter

Anthemis hyalina DC. 29
Calendula arvensis M.Bieb. 10
Centaurea iberica Trev. ex Spreng 13
Centaurea solstitialis L. 10
Centaurea virgata Lam. 13
Echinops spinosissimus Turra 10
Gundelia tournefortii L. var. armata Freyn & Sint. 16
Lactuca serriola L. 6
Onopordum carduchorum Bornm. & Beaverd 10
Picnomon acarna (L.) Cass. 10
Prunus armeniaca L. 23
Scorzonera psychrophila Boiss. & Hausskn. ex Boiss. & Hausskn. 10
Tragopogon longirostis Bisch. ex Schultz Bip. 13
Alkanna strigosa Boiss. & Hohen. 19
Anchusa azurea Miller var. azurea 16
Draba verna L. 6
Lepidium draba L. 16
Nasturtium officinale R.Br. 26
Raphanus sativus L. 13
Sinapis alba L. 13
Capparis sicula Duhamel 16
Vaccaria hispanica (Mill.) Rauschert 13
Bassia scoparia (L.) A.J.Scott 10
Convolvulus dorycnium L. subsp. oxsepalus 13
(Boiss) Rech.

Citrillus lanatus (Thunb.) Matsum & Nakai 19
Cucumis melo L. 19
Ecballium elaterium (L.) A.Rich. 16
Cyperus rotundus L. 16
Chrozophora tinctoria (L.) A.Juss. 16
Alhagi maurorum subsp. maurorum 19
Argyrolobium crotalarioides Jaub. & Spach 10
Cicer pinnatifidum Jaub. et Spach 19
Lens culinaris (Boiss.) Hand.-Mazz 19

The Ethnobotanical investigation of Yashca town and Arikok neighborhood (Sanlurfa/Turkey)

Sultan ASLAN ,Hasan AKAN, Hatice PEKMEZ




Biological Diversity and Conservation — 13 /1 (2020)

61

Trifolium nigrescens Viv. subsp. Petrisavii (Clem) Holmboe 13
Trigonella spruneriana Boiss.var. spruneriana 10
Quercus infectoria G. Olivier 16
Erodium cicutarium L. 10
Geranium tuberosum L. 13
Hypericum capitatum Choisy var. capitatum 16
Hypericum triquetrifolium Turra 19
Crocus pallasii Goldb. subps. turcicus B.Mathew 16
Iris persica L. 10
Juglans regia L. 25
Mentha x piperita L. 32
Mentha pulegium L. 10
Ocimum basilicum L. 23
Rosmarinus officinalis L. 23
Salvia syriaca L. 19
Scutellaria orientalis L. 16
Sideritis libanotica subsp. microchlamys 23
(Hand.-Mazz) Hub.-Mor.

Teucrium polium L. 26
Teucrium pruinosum Boiss. 13
Thymbra spicata L. 19
Ajuga chamaepitys subsp. chia (Schreb.) Arcang. 23
Ornithogalum narbonense L. 23
Punica granatum L. 26
Abelmoschus esculentus (L.) Moench 29
Alcea apterocarpa Boiss. 23
Gossypium hirsutum L. 13
Malva sylvestris L. 26
Ficus carica L. 29
Morus alba L. 19
Peganum harmala L. 32
Olea europaea L. 32
Papaver rhoeasL. 10
Pinus nigra J.F Amoid subsp. pallasiana (Lamb.) Holmboe 29
Triticum aestivum L. 19
Zea mays L. 23
Rumex crispus L. 26
Portulaca oleracea L. 32
Adiantum capillus veneris L. 13
Reseda lutea L. var. lutea 10
Amygdalus arabica Spach 13
Crataegus monogyna Jacqg. 16
Prunus avium L. 23
Rosa canina L. 16
Citrus limon (L.) Osbeck 26
Citrus sinensis L. 23
Lycopersicon esculentum Mill. 26
Solanum nigrum L. 6
Terfezia boudieri Chatin 16
Urtica dioica L. 23
Vitis vinifera L. 23
Tribulus terrestris L. 23
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Abstract

The pulvinuloid ascomycete taxa, Pulvinula alba (Velen.) Svréek, is reported for the first time from Turkey. It
is the sixth member of the genus Pulvinula Fr. in Turkey. Short description of the newly recorded species, photographs
related to its macro and micromorphologies, and a synoptic key to the existing species of the genus in Turkey were
provided.

Key words: biodiversity, new record, Pulvinula, Trabzon, Turkey

*

Pulvinula alba, Tiirkiye Makromikotasi icin yeni bir kayit

Ozet

Pulvinuloid bir askomiset taksonu olan Pulvinula alba (Velen.) Svréek Tiirkiye’den ilk kez kaydedilmistir. Bu
Pulvinula Fr. cinsinin Tiirkiye’deki altinct iiyesidir. Yeni kayit taksonun kisa bir betimlemesi, makro ve
mikromorfolojilerine ait fotograflari ve cinsin Tiirkiye’de mevcut tiirlerine ait bir sinoptik anahtar verilmistir.

Anahtar kelimeler: biyogesitlilik, yeni kayit, Pulvinula, Trabzon, Tiirkiye

1. Introduction

The generic name Pulvinula Boud. was first forwarded by Yao and Spooner in 1885 [1], reconsidered by Boudier
[2] and revised by Pfister [3] on the basis of the size of the apothecia, asci and ascospores, apothecial color, the presence
or absence of croziers and the type of substrate. Pulvinula is a widespread genus [4] whose members are mainly
characterized with discoid to pulvinate apothecia, presence of carotenoid pigments, apically curved or hooked to deformed
paraphyses and mostly globose ascospores [5].

Kirk et al. [4] gives the existing number of Pulvinula as 27, but Index Fungorum (15 October 2019) lists 41
records, 26 of which are referred as confirmed taxa. So far, five members of the genus, Pulvinula archeri (Berk.) Rifai,
Pulvinula carbonaria (Fuckel) Boud., Pulvinula convexella (P.Karst.) Pfister, Pulvinula johannis Lantieri and Pulvinula
laeterubra (Rehm) Pfister [6,7,8], have been reported from Turkey. Current checklists [9,10] and the latest contributions
[11,12,13,14,15,16,17,18,19] indicate that Pulvinula alba hasn’t been recorded from Turkey before. Here we present it
as the sixth member of the genus in Turkey. The study aims to make a contribution to Turkish mycobiota.

2. Materials and methods

Pulvinula samples were collected in 2015 during a periodical field trip in Tonya district of Trabzon province.
First they were photographed at their natural habitats, and notes were taken related to its ecology, morphology and
geographic position etc. After collection, the fruit bodies were put in paper boxes and transferred to the fungarium.
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Microscopic investigations were carried out in fungarium. A Nikon Eclipse Ci-S trinocular microscope was used for
microscopic investigation and a DS-Fi2 digital camera was used to obtain microstructural photographs. The samples were
identified according to Velenovsky [20] and Yao and Spooner [1]. The samples are kept at Karamanoglu Mehmetbey
University, Kamil Ozdag Science Faculty, Department of Biology.

3. Results

Ascomycota Caval.-Sm.

Pezizales J.Schrot.

Pyronemataceae Corda

Pulvinula Fr.

Pulvinula alba (Velen.) Svréek, Ceska Mykol. 31(2): 70 (1977)
Synonym: Barlaea alba Velen.

Macroscopic and microscopic features: Apothecia 0.5-2 mm in diam., sessile, disc slightly concave, dirty
white to creamy when fresh, brownish when dry (Figure 1a). Asci 220-270 x 22-26 pm, cylindrical, operculate, usually
tapering towards the base, thin walled, 8-spored. Paraphyses cylindrical to filiform, 1.5-2.5 mm wide, septate, apically
curved and enlarged at the apex (Figure 1b). Ascospores globose, 17-20 um, hyaline with one large droplet (Figure 1c).

Ecology: Pulvinula alba grows on damp soil gregariously (Yao and Spooner, 1996).

Specimen examined: TURKEY — Trabzon: Tonya, Sayrag village, on damp soil among mosses and liverworts
in Corylus L. garden, 40°54'N-39°14'E, 900 m, 23.07.2015, Yuzun 4390.

Fgure 1. Pulvinula alba: a. ascocarps, b. asci and paraphyses, c. ascospores (bars: pm 20)
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Key to Turkish species of Pulvinula:

1. Disc white to creamy white when fresh alba
1. Disc orange to red, or pink when fresh 2
2. Ascocarps grow on ash carbonaria
2. Ascocarps grow on soil or other substrates 3
3. Spore size 9-11 um 4
3. Spore size 11-18.5 um 5
4. Asci up to 150 um in lenght, paraphyses apices branched archeri
4. Asci more than 150 um in lenght, paraphyses apices not branched johannis
5. Spore size 11-14 um, asci up to 180 um in lenght laeterubra
5. Spore size 14-18.5 um, asci more than 220 um in lenght convexella
4. Conclusions and discussion

Pulvinula alba was added as new record for the mycobiota of Turkey. This is the sixth member of the genus to
be reported in Turkey. It is also the first member of the genus with whitish fruit bodies. In general the macro and
micromorphologic characteristics of our collection are in agreement with Yao and Spooner [1]. But the samples of
Velenovsky [20] seems to have somewhat bigger ascospores. Though Yao and Spooner [1] mentions about some
collections of P. alba, other than British collections, to have sometimes very finely rugulose ornamentation under oil
immersion in cotton-blue, Pfister [3] reports ascospores of all members of the genus as smooth. Ascospores of our samples
are smooth.

In terms of fruit body color, P. alba may be confused with some other white or whitish Pulvinula species, such
as P. globifera (Berk. & M.A. Curtis) Le Gal, P. lacteoalba J. Moravec and P. niveoalba J. Moravec. But the distinct
difference in spore size (larger spores) of P. alba distinguishes it from the others [1,3,21,22]. Four-spored asci of P.
lacteoalba is another distinguishing character between P. alba and P. lacteoalba [21].
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Abstract

In order to contribute to the geographic distribution of species and the oribatid fauna of Turkey, liacarid mites
inhabiting in the Harsit valley were evaluated from the taxonomic point of view, based on samples collected in 2013 and
2014. In the extraction of mites from soil, litter, moss and lichen collected from the investigation area was used a Berlese-
Tullgren funnel extractor. Extracted mites were killed, fixed and stored in 80% ethanol. The light and scanning electron
microscopes (SEM) were used to examine mites. The compound microscopic examinations of specimens were made in
lactic acid, mounted in temporary cavity slides. Scanning electron microscope images of all determined taxa were taken.
As a result of the evaluation of the examined mite samples, total four species belonging to the genera Adoristes Hull,
1916 and Liacarus Michael, 1898 from the family Liacaridae Sellnick, 1928 were determined. Of these, Adoristes (A.)
poppei (Oudemans, 1906), Liacarus (L.) xylariae (Schrank, 1803) and Liacarus (Dorycranosus) zachvatkini Kulijew,
1962 are new records for the Turkish fauna; Liacarus (L.) coracinus (Koch, 1841) have already been determined in
Turkey. In conclusion, their morphological features were reviewed along with the SEM images based on our samples.

Key words: Oribatid mites, Liacaridae, new records, Harsit valley, Turkey

k

Harsit Vadisi’nin (Tiirkiye) liacarid akarlar (Acari, Oribatida, Liacaridae) iizerine taksonomik arastirmalar

Ozet

Tiirkiye oribatid faunasina ve tiirlerin cografi yayilisina katki saglamak amaciyla Harsit Vadisi’nde yasayan
liacarid akarlar, 2013 ve 2014 yillarinda toplanan drnekler esas alinarak taksonomik bakimdan degerlendirildi. Arastirma
bolgesinden toplanan toprak, dokiintii, yosun ve liken benzeri materyalden akarlarin segilmesinde Berlese-Tullgren huni
diizenegi kullanildi. Segilen akarlar %80°lik etil alkolde 6ldiiriildii, tespit edildi ve depolandi. Akarlarin incelenmesinde
151k ve tarama elektron mikroskoplar1 kullanildi. Orneklerin mikroskobik incelemesi gukur lamda gecici olarak
hazirlanmus laktik asitli ortamlarda yapildi. Incelenen akar érneklerinin degerlendirilmesi sonucunda, Liacaridae Sellnick,
1928 familyasindan Adoristes Hull, 1916 ve Liacarus Michael, 1898 cinslerine ait toplam dort tiir tespit edildi. Bunlardan,
Adoristes (A.) poppei (Oudemans, 1906), Liacarus (L.) xylariae (Schrank, 1803) ve Liacarus (Dorycranosus) zachvatkini
Kulijew, 1962 Tiirkiye faunasi igin yeni kayit olarak, Liacarus (L.) coracinus (Koch, 1841) ise daha once Tiirkiye’den
bilinen takson olarak tespit edildi. Sonug olarak; belirlenen taksonlarin tarama elektron mikroskobunda fotograflari ile
birlikte drneklerimiz lizerinden tanimlar1 gézden gegirildi.

Anahtar kelimeler: Oribatid akarlar, Liacaridae, yeni kayitlar, Harsit vadisi, Tiirkiye
1. Giris

Oribatid akarlar viicut uzunluklar1 200—1400 um arasinda degisen, toprak, bitki dokiintiisii, yosun ve likenler ile
agac ve calilar lizerinde, ¢ok az sayida tiirli de sucul ortamlarda yagamini siirdiiren eklembacaklilardir. Bu canlilar bitki
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dokiintiisiiniin ayrismasina, toprak olusumuna ve besin dongiisiine katki saglar. Besin olarak fungus ve nematodlari
kullanmalar1 nedeniyle bu popiilasyonlarin diizenlenmesinde de 6nemli rol oynarlar. Saglikli toprak ve ¢evre kalitesinin
gostergesi olarak kullanim kapasitesine sahip olduklari bilinmektedir. Ayrica, oribatid akarlar yassi kurtlarin ve fungal
hastaliklarin vektorliigiinii yapmasi bakimindan ekonomik degere sahip hayvan gruplarindan birini olusturmaktadir[1-5].

Tiirkiye’de oribatid akarlar {izerine taksonomik g¢aligmalarin tarihi 1980’lere kadar uzanmaktadir. Bu siirecte
sinirh sayida bolgeden toplanan akar 6rneklerinin incelenmesi sonucu 239 tiir ve 6 alttiiriin kaydedildigi bilinmektedir [6-
12]. Arastirilmayan bolgelerin ve oribatid taksonlarin ¢oklugu nedeniyle iizerinde ¢aligilmas: gereken 6nemli hayvan
gruplarindan birini olusturdugu agiktir. Oribatid akarlarin simdiye kadar kaydedilen tiir sayis1 10.695°tir [5]. Bu
calismanin konusunu olusturan Liacaridae Sellnick, 1928 Avustralya ve Antarktika hari¢ kozmopolit dagilisa sahip olup
6 cins, 127 tiir ve 6 alttiir ile temsil edilmektedir [5]. Tiirkiye nin de bulundugu Palearktik bolgede, Adoristes Hull, 1916,
Birsteinius Krivolutsky, 1965, Liacarus Michael, 1898, Planoristes Iturrondobeitia ve Subias, 1978 ve Scarabacarus
Shtanchaeva ve Subias, 2010 cinsleri ve bu cinslere ait toplam 96 takson kaydedilmistir [13]. Ulkemizde simdiye kadar
Liacarus (Liacarus) brevilamellatus Mihelcic, 1955, Liacarus (Liacarus) coracinus (Koch, 1841), Liacarus (Liacarus)
incisus (Grobler, Ozman ve Cobanoglu, 2003) ve Liacarus (Dorycranosus) splendens (Coggi, 1898) tiirleri kaydedilmistir
[14-17].

Aragtirma alani olarak Karadeniz Bolgesi’nin Dogu Karadeniz Boliimiinde Giimiishane ve Giresun il sinirlar
igerisinde yer alan Harsit Vadisi se¢ilmistir. Bu vadi karasal iklim, nemli-iliman iklim ve bunlarin arasinda gegisin oldugu
ti¢ iklimsel bolgeye ayrilir [18]. Bu nedenle biyolojik ¢esitlilik bakimindan 6nem arz eden heterojen bir yapiya sahiptir.
Bu ¢aligmada; Harsit Vadisi’nden tespit edilen liacarid akarlar ile Tiirkiye oribatid faunasinin belirlenmesine ve bu tiirlerin
zoocografik yayilisina katki saglamak amaglanmistir

2. Materyal ve yontem
2.1. Arastirma alanmn tanimi
Dogu Karadeniz Bolgesi’nde yer alan Harsit Vadisi arastirma alani olarak segilmistir (Sekil 1). Bu vadi; kiy1 ardi

gecis kusaginda karasal iklime sahip Yukar1 Harsit Vadisi, kiy1 kugsaginda nemli-iliman iklime sahip Asagi Harsit Vadisi
ve ikisi arasinda gecis teskil eden Orta Harsit Vadisi olmak {izere ii¢ iklimsel bolgeye ayrilir [18].
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Sekil 1. Arastirma alani olarak segil
2.2. Oribatid akar orneklerinin toplanmasi, hazirlanmasi, incelenmesi ve saklanmasi

Calismada incelenen akarlar Erzincan Binali Yildirim Universitesi 6gretim iiyesi Prof. Dr. Salih DOGAN ve
caligma arkadaglari tarafindan 2013 ve 2014 yillarinda toplanan toprak akarlari igerisinden se¢ildi. Materyal olarak toprak,
dokiintii, yosun ve liken érnekleri kullanilmigtir. Orneklerin toplandig1 yerlerin listesi Ek-1’de verilmistir. igerisinde
birkag damla gliserol ve %75 alkol bulunan saklama tiiplerinde muhafaza altina alman oribatid akarlar mikroskopta
incelenmek iizere ilk dnce %80’lik laktik asit kullanilarak temizlendi ve agartildi. Isik mikroskobu incelemeleri igin
icerisinde laktik asit bulunan ¢ukur lamlarda akarlarin gegici preparatlar1 hazirlandi. Akarlarin 6l¢lim islemleri de ayni
mikroskopta okiiler mikrometre kullanilarak gergeklestirildi. Olgiimlerde 6nce ortalama degerler ve daha sonra yay ayrag
iginde degisim araliklar1 um cinsinden verildi. Tarama Elektron Mikroskobu incelemeleri Erciyes Universitesi Teknoloji
Arastirma ve Uygulama Merkezi (ERU-TAUM)’nde yapildi. Tiir teshisinde “Kaynaklar” kesiminde verilen ilgili
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literatiirlerden yararlanildi. Teshis iglemi tamamlanan ornekler etiketlenip, Akaroloji koleksiyonu i¢in muhafaza altina
alind1.

3. Bulgular

Harsit Vadisi’nde 2013 ve 2014 yillarinda toplanan materyalden segilen liacarid akarlarin incelenmesi sonucu
Adoristes (A.) poppei (Oudemans, 1906), Liacarus (L.) coracinus (Koch, 1841), Liacarus (L.) xylariae (Schrank, 1803)
ve Liacarus (Dorycranosus) zachvatkini Kulijew, 1962 taksonlari belirlenmistir. Bu taksonlara ait bulgular tarama
elektron mikroskobu fotograflari ile birlikte asagida verilmistir.

3.1. Liacaridae Sellnick, 1928

Tiirkiye’den Bilinen Liacaridae Familyasina Ait Cins ve Altcinsler I¢in Teshis Anahtari

1. Lamellalar ayrik, kuspidiyumsuz .. .. el 2
- Lamellalar genis, ortada bitisik veya kaynasmls veya klsa translamellah .................................................... 3
2. Sensillus kisa sapl, comak seklinde ..............cocoviiiiiiiiiii Adoristes (Adoristes) Hull, 1916
- Sensillus ig seklinde, ucta uzun sivri dikenli ............. Adoristes (Gordeeviella) Shtanchaeva, Subias ve Arillo, 2010
3. Sensillus ig seklinde, ugta uzun sivri dikenli .............c.oooiiiiiiiiiiiin Liacarus (Liacarus) Michael, 1898

- Sensillus ig seklinde veya mizrak seklinde, ugta uzun sivri dikenli degil .... Liacarus (Dorycranosus) Woolley, 1969
3.1.1. Adoristes Hull, 1916
3.1.1.1. Adoristes (A.) poppei (Oudemans, 1906)

Viicut él¢iimleri: Viicut 718 (660—770) um uzunlugunda, 452 (400-500) um genisligindedir (n= 10).

Tamticr zellikleri (Sekil 2): Prodorsum 152 (120-190) um uzunlugunda ve 159 (130—180) um genisligindedir.
Rostrum yuvarlak, rostrum killar1 (ro) 32 (28-35) um uzunlugunda, ince ve diiz; lamellalar biitiin uzunlugu boyunca ayni
kalinlikta 6ne dogru ve birbirine yaklasan konumda uzanmakta, 154 um kadar uzunlukta, ucta egik ve kuspidiyumsuz
olarak sonlanmakta, i¢ koseye yakin yerinden 34 (28-38) um uzunlukta ince, diiz lamella killar1 (le) ¢ikmakta;
interlamella killar1 (in) 29 (23-38) pm uzunlugunda ve diizdiir. Sensillus (ss) 14 (10-25) pm uzunlugunda bir sap ile 23
(20-28) pum uzunlugunda oval bir bas¢iga sahip olup iizeri dikenlidir. Tutorium uzun, serit seklinde ve serbest ug
tasimamaktadir. Notogaster 546 (500-600) um uzunlugunda ve 452 (400-500) um genisliginde, oval bigimli olup
dorsosejugal oluk 6nde diizdiir. Notogaster yiizeyi s1g ve sik nokta ¢ukurlukludur. 11 ¢ift ince ve diiz notogaster kili
mevcuttur. Humeral killardan ta ve te birbirine yakin konumda yerlesmistir ve bu killardan ta 17 (13-20) pm, te 18 (15—
20) pm uzunlugundadir. ry 28 (25-33) um, r229 (20-38) um ve rs 29 (25-35) pm’dir. p1 27 (20-35) um, p2 16 (13-20)
um ve ps ise 15 (13-18) um’dir. Subkapitulum diartrik tiptedir. Subkapitulum killarinin uzunluk bakimindan aralarinda
a > m > h seklinde bir iligki vardir. Karin bolgesinde apodemler iyi gelismistir. Epimer bélgesine killarin dagilimi 3—1—
3-3 seklindedir; bu killar kisa ve diizdiir. Genital plak 73 (58-80) um uzunlugunda ve 87 (70-100) um genisliginde olup
diiz ve ayni hizada siralanmug 5 ¢ift genital kil (g1-s) tasir. Bir ¢ift aggenital kil (ag) mevcuttur. Anal plak 120 (100-140)
um uzunlugunda ve 131 (120-160) um genisliginde olup iki ¢ift diiz yapida anal (ani-2), 3 ¢ift adanal kil (adi-3) tasir.
Adanal killardan ad; 27 (25-30) pm, ad; 27 (25-30) um ve ads 23 (15-28) pm uzunlugunda olup diiz yapidadir. ad;
killar1 postanal, ad, ve ads killari ile iad lirifissiirii paraanal konumda yerlesmistir. Anal ve genital plaklar arasindaki
mesafe 192 (160-220) um’ dir. Bacaklar 3 tirnaklidir. Tirnaklar 25 (23—30) pm uzunlugundadir. IV. bacagn trokanterinde
on yanda uzun sivri ¢ikintt mevcuttur.

Incelenen ornekler ve yasama alanlari: 13T016: 1 6rnek (6r.), 13T020: 1 6r., 13T051: 2 &r., 13T070: 5 or.,
13T154: 1 6r., 13T172: 7 6r., 13T177: 1 6r., 13T192: 1 6r., 13T380: 1 6r., 13T385: 1 6r., 13T387: 1 6r., 13T389: 3 or.,
13T551: 2 6r., 13T556: 1 or., 13T557: 3 6r., 13T558: 3 6r., 13T559: 3 6r., 13T616: 2 or.
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Sekil 2. Adoristes (A.) poppei (Oudemans, 1906): a) Viicudun sirttan goriiniigii, b) Viicudun karindan goriiniisi, c)
Notogasterin arka bolgesi, d) Prodorsum, e) Anal plak, f) Genital plak

3.1.2. Liacarus Michael, 1898
3.1.2.1. Liacarus (L.) coracinus coracinus (Koch, 1841)
Viicut él¢iimleri: Viicut 853 (670-1030) pm uzunlugunda, 519 (400-620) pm genisligindedir (n= 10).
Tamitict Ozellikleri (Sekil 3): Prodorsum 161 (110-210) um uzunlugunda ve 138 (120-160) um genisligindedir.

Rostrum ortada diiz, kenarlarda rostral killarin ¢ikis noktalarinda birer dis¢ik tasir. Rostrum killart 75 (60-95) pm
uzunlugunda olup seyrek dikenlidir. Lamellalar kaideden 6ne dogru birbirine yay seklinde yaklasan konumdadir. A
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formunda kuspidiyumlar i¢ kisimda ve 27 pm uzunlugunda disgik seklindedir, dis kisminda dis¢ik yoktur. Kuspidiyumlar
arasinda belirgin sivri ¢ikinti yoktur. B formunda; kuspidiyumlar i¢ ve dis kisimda olmak {izere iki disciklidir ve
kuspidiyumlar arasinda belirgin sivri ¢ikinti (mucro) mevcuttur. Lamella killart 140 (115-183) pm uzunlugunda, rostral
killarin ucuna kadar uzanmakta ve seyrek ince dikenli yapida olup A formunda dis¢iklerin dig tarafindan B formunda ise
uzun ve kisa disciklerin arasindan ¢ikmaktadir. interlamella killar1 137 (75-185) um uzunlugunda ve lamellanin yarisina
kadar uzanmaktadir. Kenarlar1 ince dikenlidir ve birazcik biikiilmiis sekildedir. Botridiyumlar notagasterin 6n kenarinin
altinda gizlenmistir. Sensilluslar cinsin tipik sekline uygun olup 117 (86—153) pm uzunlugundadir ve iizeri dikenlidir.
Dorsosejugal oluk orta kismindan biraz ¢ukurlagmistir. Humeral ¢ikinti az gelismistir. Notogaster oval sekildedir ve
arkaya dogru biraz daralmaktadir. Omuz c¢ikintis1 yoktur. Notagaster yiizeyi nokta ¢ukurludur. ta ve te killar1 birbirlerine
yaklasik 40 pm mesafede humeral bélgede yerlesmislerdir. r1 19 (15-23) um, rp 14 (10-18) pm ve r3 13 (10-15) um’dir.
p1 29 (13-38) um, p2 15 (10-23) pum ve ps ise 13 (10-18) um’dir. Diger notogaster killari ise kisadir. Subkapitulum
diartrik tiptedir. Subkapitulum killar1 6ne dogru yonelmis ve diiz olup uzunluklari bakimindan aralarinda m > a > h
seklinde bir iligki vardir. Karin bolgesi diizdiir. Epimer bolgesine killarin dagilimi 3—1-3-3 seklindedir. Epimer killar1
arasinda 4a kili en uzun olanidir. Apodemata IV genital plaklarin orta kismina yakin bir konumdan itibaren yana dogru
uzanmaktadir. Genital plak 68 (50-98) um uzunlugunda ve 99 (58-130) um genigligindedir. Besgen seklinde bir
gbriiniime sahiptir. Uzerinde orta agikliga yakin kisimlarda seyrek kesik ¢izgili, kenarlarda ise nokta cukurcuklardan
ibaret desene sahiptir. Genito-anal bolgenin kil formiili 6-1-2-3 seklindedir. Anal plak arkada ve 6nde digbiikey,
kenarlarda ise paralel sekildedir. Anal plak 138 (100-180) pm uzunlugunda ve 148 (120-180) um genisligindedir.
Adanal killardan ad; 41 (38-58) um, adz 40 (30-53) um, ads ise 25 (13-38) um uzunlugundadir. ad; kili postanal
konumdadir, ad, ve ads ise paraanal konumda yerlesmistir. Genito-anal bolge nokta ¢ukurluklu desene sahiptir. Ayni
sekilde anal plaklarda nokta ¢cukurlukludur. Genital ve anal plak arasindaki mesafe 256 (140—340) um’ dir. Bacaklar ii¢
tirnaklidir. Tirnaklar 35 (28-48) pm uzunlugundadir.

Incelenen drnekler ve yvasama alanlari: 13T006: 45 o6r., 13T013: 45 6r., 13T014: 1 6r., 13T016: 41 6r., 13T020:
50 or., 13T021: 3 6r., 13T024: 21 6r., 13T027: 2 6r., 13T030: 2 &r., 13T031: 22 6r., 13T036: 11 &r., 13T047: 1 or.,
13T048: 61 6r., 13T051: 1 6r.,13T054: 5 6r., 13T058: 1 &r., 13T059: 1 6r., 13T062: 2 6r., 13T070: 65 or., 13T076: 26
or., 13T089: 2 6r., 13T095: 1 &r., 13T100: 1 6r., 13T103: 61 &r., 13T105: 4 6r., 13T108: 18 &r., 13T110: 17 6r., 13T116:
4 6r.,13T118: 17 6r.,13T126: 2 6r., 13T131:10 6r., 13T133: 9 &r., 13T140: 10 61, 13T141: 11 &r., 13T 154: 1 61, 13T155:
35 6r., 13T168: 2 6r., 13T170: 6 6r., 13T172: 9 6r., 13T176: 1 6r., 13T177: 4 61, 13T178: 1 612, 13T180: 19 61, 13T182:
1 6r., 13T185: 3 or., 13T187: 2 or., 13T189: 5 6r., 13T192: 3 6r., 13T196: 1 6r., 13T198: 2 6r., 13T318: 3 6r., 13T348: 3
or., 13T351: 1 6r., 13T355: 1 6r., 13T362: 2 6r., 13T380: 2 6r., 13T381: 1 6r., 13T385: 6 6r., 13T387: 13 6r., 13T388: 25
or., 13T389: 23 6r., 13T394: 1 or., 13T395: 27 6r., 13T396: 8 6r., 13T407: 10 6r., 13T411: 1 6r., 13T417: 3 6r., 13T418:
4 or., 13T422: 2 6r., 13T427: 1 6r., 13T428: 3 6r., 13T495: 12 6r., 13T502: 15 6r., 13T506: 2 6r., 13T510: 1 6r., 13T515:
2 or., 13T518: 1 6r., 13T520: 3 6r., 13T537: 10 6r., 13T538: 10 6r., 13T539: 13 6r., 13T542: 6 6r., 13T543: 2 6r., 13T544:
20 or., 13T545: 9 6r., 13T546: 20 6r., 13T551: 3 6r., 13T552: 12 6r., 13T553: 4 6r., 13T555: 5 61, 13T556: 5 6r1., 13T557:
15 or., 13T558: 11 6r., 13T559: 15 6r., 13T564: 1 6r., 13T566: 1 6r., 13T574: 3 61, 13T575: 1 61., 13T577: 1 612, 13T580:
3 6r., 13T581: 3 6r., 13T583: 1 6r., 13T591: 4 6r., 13T592: 15 6r., 13T594: 53 6r., 13T595: 5 6r., 13T597: 24 6r., 13T598:
35 or., 13T601: 1 6r., 13T603: 1 6r., 13T604: 4 6r., 13T616: 9 or., 13T617: 1 61., 13T623: 2 61., 13T629: 2 61., 13T635:
4 6r., 13T638: 3 6r., 13T654: 9 or., 13T661: 2 or.

3.1.2.2. Liacarus (L.) xylariae (Schrank, 1803)

Viicut él¢iimleri: Vicut 1011 (920-1160) um uzunlugunda, 660 (600—740) um genisligindedir (n= 10).

Tamitict Ozellikleri (Sekil 4): Prodorsum 213 (190-240) um uzunlugunda ve 180 (140-200) pm genisliginde
olup yan-arka kisimda kii¢iik tanecikli desene sahiptir. Rostrum ortada ileri dogru uzams ve ugta kiit olarak sonlanmakta
ve yanlarda ise yay seklinde biikiilmiistiir. Yay seklinde biikiilmiis olan bu kisimlardan 86 (75—100) um uzunlugunda ve
iki tarafli seyrek dikenli rostrum killar1 ¢ikmaktadir. Lamellalar kaideden 6ne dogru birbirine yaklasarak uzanmakta ve
ortada bitisiktir. Kuspidiyumlar huni seklinde ve 40 um kadar uzunluktadir. Kuspidiyumlarin arasi yuvarlak olup sivri
¢ikint1 tasimamaktadir. Lamella killart huni seklindeki kuspidiyumlarin u¢ kismindan ¢ikmakta olup 118 (110—125) pm
uzunlugunda ve iki tarafli seyrek dikenli yapidadir. Bu killar rostrum killarinin tesine ulasmaz. Interlamella killar1 156
(125-200) um uzunlugunda, giiclii ve seyrek dikenli olup dorsosejugal oluga yakin yerden kokenlenir. Sensillus 128
(111-155) pm uzunlugunda ve cinsin tipik 6zelliklerini tasimaktadir. Notogaster yiizeyi diizdir. 797 (720-960) pm
uzunlugunda, 660 (600—740) pm genisligindedir. Notogasterde 11 ¢ift kil mevcuttur. Bu killar diiz ve kaideden uca dogru
incelen yapidadir. Notogaster killarindan ta 11 (8-18) pum, te 14 (10-18) pm, r; 16 (13-18) pm, p;1 29 (13-40) pm, p2 11
(8-13) um ve ps ise 11 (10-13) um uzunlugundadir. Subkapitulum diartrik tiptedir. Diiz yapida olan subkapitulum killar1
arasinda uzunluk bakimindan m> h> a seklinde bir iligki mevcuttur. Epimer bolgesine killarin dagilimi 3-1-3-3
seklindedir; bu killardan 1a ve 4a en uzun olanidir. Genital plak 102 (85-130) um uzunlugunda ve 125 (98—-150) pm
genisliginde olup 6 ¢ift genital kil tasir. Bu killar diiz yapidadir. Bir ¢ift aggenital kil mevcuttur. Anal plak 176 (155—
200) um uzunlugunda ve 193 (168-230) um genisliginde olup iki ¢ift anal kil tagir. Adanal killar (ad1, ad,, ads) sirasiyla
64 (53-278) um, 57 (50-65) um ve 36 (35-50) um uzunlugundadir. ad; kil postanal, ad, kil kismen postanal ve kismen
paraanal, ads kili paraanal konumda yerlesmistir. Anal plak ve genital plak arasindaki mesafe 277 (220-350) um’ dir.
Bacaklar ii¢ tirnaklidir. Tirnaklar 37 (30—43) um uzunlugundadir.
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Sekil 3. Liacarus (L.) coracinus coracinus (Koch, 1841): a) Viicudun sirttan goriiniisii, b) Viicudun karindan gériniist,
¢) Prodorsum (A formu), d) Prodorsum (B formu), e) Sensillus, f) Subkapitulum, g) Genital plak, h) Anal plak

Incelenen érnekler ve yasama alanlari: 13T108: 1 6r., 13T170: 2 6r., 13T180: 3 6r., 13T182: 3 ér., 13T192: 1
or., 13T544: 1 6r., 13T556: 4 6r., 13T557: 1 6r., 13T558: 4 or.
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Sekil 4. Liacarus (L.) xylariae (Schrank, 1803): a) Viicudun sirttan goriiniisii, b) Viicudun karindan goriiniisii, c)
Prodorsum, d) Sensillus, €) Notogasterin arka bolgesi, ) Subkapitulum, g) Genital plak, h) Anal plak.
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3.1.2.3. Liacarus (Dorycranosus) zachvatkini Kulijew, 1962

Viicut él¢iimleri: Viicut 550 pm uzunlugunda, 335 um genisligindedir.

Tanmitict ézellikleri (Sekil 5): Rostral bolge s1g seyrek nokta ¢ukurluklu, interlamellar bolge ise kesik ¢izgili
desene sahiptir. Rostrum ortada yuvarlaklagmig, yanlarda ise yarik tagir. Rostrum killar1 69 pm uzunlugunda olup iki
tarafli seyrek dikenlidir. Lamellalar prodorsumun yarisi kadar uzunlukta olup liggen seklinde 14 pm uzunlugunda
kuspidler tagimaktadir. Kuspidler arasi diizdiir. Lamella killart lamellanin ug¢ kismindan ve kuspidlerin dig yan tarafindan
kokenlenir. Bu killar 105 pm uzunlugunda ve iki tarafi dikenli yapidadir. interlamella killar1 114 pm uzunlugunda olup
dikenli yapidadir. Sensillus ig seklinde ve bas kism1 ayn1 drnekte asimetrik olarak biri ucta kisa diken seklinde ¢ikinti
tasir, digerinde ise kisa ¢ikint1 yoktur. Notogaster yiizeyi kesik ¢izgili desenle ortiiliidiir. Dorsosejugal oluk ortada i¢biikey
konumdadir. 11 ¢ift kaideden uca dogru incelen, kivrik ve diiz notogaster kili mevcuttur. Humeral bélgede yer alan ta ve
te killar1 6 pm uzunlukta olup aralarinda 36 pm’lik mesafe bulunmaktadir. Subkapitulum diartrik tiptedir. Epimer
bolgesine killarin dagilimi 3—1-3-3 seklindedir. Genito-anal bdlgenin kil formiilii 5-1-2-3 seklindedir. Biitiin bacaklar
¢ tirnaklhidir.

Incelenen ornekler ve yagama alanlari: 13T006: 1 ergin drnek.

Sekil 5. Liacarus (Dorycranosus) zachvatkini Kulijew, 1962: a) Viicudun sirttan goriiniisii, b) Notogasterin ta ve te killart,
¢) Notogasterin arka kismi, d) Prodorsum
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4. Sonuglar ve tartisma

Harsit Vadisi’'nden 2013 ve 2014 yillarinda toplanan materyalden segilen liacarid akarlarin incelenmesi sonucu
Adoristes (A.) poppei (Oudemans, 1906), Liacarus (L.) coracinus (Koch, 1841), Liacarus (L.) xylariae (Schrank, 1803)
ve Liacarus (Dorycranosus) zachvatkini Kulijew, 1962 taksonlar1 belirlenmistir. Bu taksonlara ait taksonomik veriler
tartigilarak varilan yargi asagida sunulmustur.

Adoristes (A.) poppei (Oudemans, 1906): Tirkiye faunasi igin yeni kayit olarak belirlenen bu tiir Holarktik
bolgede yayilis gosterir 5, 20-23]. Van der Hammen [22]; Adoristes ovatus ile ilgili tartigmasinda, Oudemans’in akraba
bir tiir olarak Liacarus poppei’nin tanimini yaptigini ve seklini verdigini, daha ayrintili bir tanim yaptigim fakat A.
ovatus’tan ayirt edici hususlara dikkat cekmedigini bildirmistir. iki tiir arasindaki farklihg: belirtmek iizere Sellnick
(1928) ve Willmann [24] A. poppei’nin ayirt edici karakterleri olarak interlamella killarinin lamellalarin uzunlugunun
yarisi kadar oldugunu (A. ovatus’ta hemen hemen lamellalar kadar uzunlukta), sensillusun comak veya ig seklinde,
sapinin ise botridiyumun icerisinde oldugunu (A. ovatus’ta comak seklinde ve kisa, sap kismen digar1 dogru uzanmis),
notogaster killarinin daha uzun ve birazcik kivrilmig (A. ovatus’ta kisa), viicudun A. ovatus’tan daha kii¢iik ve nispeten
daha genis oldugunu bildirmislerdir. Van der Hammen [22]; A. poppei’nin tip drnegini incelemis ve A. ovatus drnekleri
ile karsilagtirmistir. Willmann [24] ve Sellnick [25]) tarafindan verilen karakterlerin aksine A. ovatus orneklerinde
interlamella killarinin lamellalarin sadece 1/3—1/4’{i kadar uzunlukta oldugunu ve lamellalar kadar uzunlukta olmadigini,
notogaster killarmin orta uzunlukta ve birazcik egik oldugunu, toplam uzunluk ve genel seklin degisken oldugunu
bildirmistir. Aym arastirict A. poppei’nin tip 6rneginde interlamella killarimin lamellalarin uzunlugunun yaklagik 1/4’i
kadar oldugunu, sensillusun ig seklinde ve uzun sivri bir u¢ ile sonlandigini, notogaster killarmnin A. ovatus’unkini
andirdigini, genel seklinin kisa ve nispeten genis oldugunu ve bu seklin A. ovatus orneklerininkinden esasen farkli
olmadigin bildirmistir. A. ovatus ile A. poppei arasindaki esas farkliligin sensillusun ig seklinde ve ugta sivri olarak
sonlaniyor olmasi sonucuna varmistir. Bu baglamda A. poppei’nin iyi bir tiir olup olmadigi1 konusunda karar verememistir.

Krivolutsky [20]; Adoristes cinsine ait tiirler i¢in hazirladig1 anahtarda, lamellalarin translamella ile baglantili
olmadigini, interlamella killarinin uzunlugunun lamellalarin uzunlugunun 1/3°i kadar oldugunu, viicut uzunlugunun ise
400-500 um arasinda degistigini bildirmistir. Pérez-Ifiigo [21]; A. poppei’yi A. ovatus’tan ayiran ozellikleri su sekilde
bildirmistir: Daha kiiglik viicut uzunlugu, interlamella killarinin uzunlugunun lamellanin uzunlugundan ¢ok daha kiigiik
olmasi, sensillusun bas kisminin sivri olarak sonlanmasi, lamellar kuspidiyumlarin daha az agiyla yuvarlaklagsmis ve
notogasterdeki killarin daha kisa ve ince olmasidir. Weigmann [23]; A. poppei Ve A. ovatus 'un uzun yillardir muhtemel
sinonim durumunun tartisildigini bildirmistir. Gorlitz’deki koleksiyondan inceledigi materyallerin analizinden Van der
Hammen gibi A. poppei’nin sinonim oldugunu diisiinmektedir. A. ovatus’un viicut bilyiikliigii bakimindan eseysel
dimorfizm gosterdigini bildirmistir. Interlamella killarinin farkli uzunlukta olmasimin gériiniisle ilgili oldugunu
diistinmiistiir. Prodorsum ve notogaster killar1 uzunluklarinin erkek ve disiler arasinda farklilik gostermedigini ve viicut
uzunlugu ile iligkili olmadigini bildirmistir. A. poppei i¢in simdiye kadar bilinen viicut uzunlugu 400-690 um ve genisligi
ise 330450 pum arasinda degismektedir [20, 21, 24, 25]. Inceledigimiz drnekler 718 (660—~770) pm uzunlugunda ve 452
(400-500) pm genisliginde tespit edilmis olup simdiye kadar bilinenler igerisinde en biiyiik viicut dl¢iimlerine sahiptir.
Bu durumun varyasyon sinirlart igerisinde degerlendirilebilecegi kanisindayiz. Akman vd., [17] tarafindan Erzurum
ilinden verilen A. ovatus ile bu ¢caligmada inceledigimiz ve A. poppei olarak teshis ettigimiz 6rneklerin kargilagtirmasindan
bu iki tiir arasinda tespit edilen farkliliklar ¢esitli kaynaklara [17, 20-25] dayanarak asagidaki Tablo 1’de oldugu gibidir.

Tablo 1. A. poppei ve A. ovatus’un kargilagtirmali ayirt edici 6zellikleri

Karakterler

A. poppei

A. ovatus

Viicut bityiikligii (um)

400-770/330-500

618-960/400-680

Karin bolgesinin deseni

Ince, sik noktacikli

Ince, seyrek noktacikl

Lamellanin bigimi

Kaideden uca kadar ayni genislikte
uzanmakta, ugta yuvarlak olarak
sonlanmakta

Kaideden uca biraz genisleyerek
uzanmakta, ucta egimli ve yuvarlak
olarak sonlanmakta

Interlamella kilinin uzunlugu

Lamellanin  uzunlugunun yarisindan
daha az uzunlukta

Lamellanin uzunlugunun
yarisindan daha fazla uzunlukta

Sensillusun bigimi

Ig seklinde, ucta sivri olarak sonlanir;
sap kismi kisa olup Dbotridiyuma
gomiilmiis

Comak seklinde, ucta yuvarlak
olarak sonlanir; sap kismu biraz
uzun olup botridiyumdan disar
uzanir

Notogaster killariin bigimi

Ince, uzun, kivrik

Kisa, diiz

Sonug olarak; Pérez-Iiigo [21] ve Van der Hammen [22]’nin A. poppei igin bildirdikleri 6zelliklerin yani sira
Tablo 1’de verilen 6zellikler bu tiiriin A. ovatus’un sinonimi olarak diigiiniilemeyecegi kanisin1 desteklemektedir.

Liacarus (L.) coracinus (Koch, 1841): Tiirkiye’de daha 6nce Karadeniz Bolgesi’nden kaydedilmis olan bu tiir
Holarktik bolgede yayilis gosterir (5, 14, 23, 26-29]. Grobler et al., [14]; bu tiiriin pek ¢ok yazar tarafindan kaydinin
verildigini ve tanimlandigini buna karsin tiir i¢i varyasyonun ¢ok olmasi nedeniyle teshiste giicliikler bulundugunu ifade
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etmistir. Bu varyasyonlarin yaygin olarak yanal kuspidiyal disciklerin gelisiminde oldugu, yanal dis¢iklerden daha biiyiik
olan orta kuspidiyal disciklerin uzunluk ve genislik bakimindan ¢ok daha az varyasyon gosterdigini ve bu diggiklerin
daima belirgin sekilde bulundugunu da bildirmistir. Ayni sekilde kuspidiyumlar arasindaki ¢ikintinin (mucro) gelisim
derecesinde varyasyonlar oldugunu ve bazen bu ¢ikintinin olmadigini, viicut deseni bakimindan notogaster iizerinde ince
boyuna ¢izgilerden bagka yaygin sekilde noktacikli desenlerin bulundugu seklinde bir varyasyonun oldugunu da
bildirmistir. Grobler et al., [14]liin belirttigi sekilde benzer varyasyonlara ¢esitli arastiricilarin ¢aligmalarinda da
rastlanilmustir (26-29]. inceledigimiz drneklerde iki ayr1 forma rastlannustir. A-formunda dis discik gelismemis, i¢ dis¢ik
iyi gelismis, kuspidiyumlar arasinda ¢ikint1 az gelismis, notogaster noktacikli desene sahiptir. B-formunda ise i¢ ve dis
discik iyi geligmis, kuspidiyumlar arasindaki ¢ikint1 gelismis, notogaster noktacikli desene sahiptir. Bu bakimlardan A-
formu Grobler et al., [14] ve Shtanchaeva [29] tarafindan; B-formu ise Grobler et al., [14], Pérez-Inigo [21], Weigmann
[23], Mihelgi¢ [26] ve Schuster [28] tarafindan verilen 6rneklerin 6zellikleri ile uyum igerisindedir. Simdiye kadar gesitli
aragtiricilar tarafindan bu tiir i¢in viicut uzunlugunun 650-1300 pm, genisliginin ise 484-960 pm arasinda degistigi
anlagilmaktadir [14, 20, 21, 23, 24, 28, 29]. Orneklerimizde viicut uzunlugu 853 (670-1030) pum, genisligi ise 519 (400—
620) pm olarak 6l¢iilmiis olup bu tiir i¢in simdiye kadar verilen 6l¢iimlerin degisim araliginda bulundugu tespit edilmistir.
Ayrica, drneklerimizde notogaster deseni noktacikli olup bu tiir i¢in yaygin olarak belirtilen noktacikli desen ile tam bir
uyum icerisindedir [14].

Liacarus (L.) xylariae (Schrank, 1803): Tirkiye faunasi i¢in yeni kayit olarak belirlenen bu tiir Palearktik
bolgede yayilis gosterir [5, 20, 23, 24, 27, 28]. Weigmann [23]; lamellalar arasi1 baglantimin 6nde ve genis olmasi
nedeniyle kuspidiyumlarin kisa olarak goriindiigiinii, kuspidlerin i¢ disciklerinin kisa oldugu veya bulunmadigi, bu
bakimdan degiskenlik gosterdigi, translamellar bélgenin diiz veya dalgali oldugunu, rostrumun 6nde iki derin gukurluklu
oldugunu, notogasterin sadece arkadaki killarinin uzun oldugunu ve viicut uzunlugunun ise 740—-1100 um arasinda
degistigini bildirmistir. Krivolutsky [20]; lamellalarin iyi gelistigini, genisliginin translamellanin genisligine esit
uzunlukta oldugunu, interlamella killarinin belirgin sekilde sensillus ve lamellalardan daha uzun oldugunu, viicut
uzunlugunun ise 800-900 pum arasinda degistigini bildirmistir. Willmann [24] tarafindan verilen lamella seklinin
Weigmann [23] tarafindan normal form olarak belirtilen 6rnegin sekliyle benzerlik gosterdigi, aym sekilde Schuster [28]
tarafindan verilen seklin ise yine Weigmann [23] tarafindan farkli bir form olarak degerlendirilen drneginkine benzerlik
gosterdigi anlasilmaktadir. Pschorn—Walcher [27] ve Schuster [28] ¢izdikleri sekillerde lamellar kuspidiyumlarin alt
tarafta sivri bir ¢cikint1 tasidigini gdstermistir. Orneklerimizde lamellar kuspidiyumlarin huni seklinde ve belirgin sekilde
uzun (40 um) oldugu ve u¢ kisimlarindan lamella killarinin orijinlendigi, rostrumun yanlarda Weigmann [23]’nin farkli
form olarak belirttigi orneklerde oldugu gibi derin gukurluk olusturdugu ve buralardan rostrum killarinin ¢iktigi,
interlamella killarmin daha 6nce bilinen &rneklerinkine benzer sekilde uzun oldugu tespit edilmistir. Orneklerimiz
ozellikle kuspidiyumlarin uzun olmasi ve alt kisimlarinda ¢ikint1 tasimamasit bakimindan farklilik gostermektedir. Cesitli
aragtiricilarin ifadelerinden de anlasilacagi iizere bu farkliliklarin varyasyon sinirlart igerisinde degerlendirilebilecegi
kamsindayiz. Orneklerimizde viicut uzunlugu 1011 (920-1160) pm ve genisligi 660 (600—740) um olup bu tiir igin 740—
1100 pm bilinen viicut uzunlugu dl¢timlerinin degisim araliginda oldugu anlasilmaktadir [20, 23].

Liacarus (Dorycranosus) zachvatkini Kulijew, 1962: Tiirkiye faunasi igin yeni kayit olarak belirlenen bu tiir
Kafkasya ve Iran’da yayihis gosterir [5, 20, 29, 30]. Kulijew [30], D. zachvatkini’nin yeniden tanimini yaptigi
¢aligmasinda viicut uzunlugunu 735-845 um, genisligini de 420—543 um olarak bildirmis, verdigi sekilde lamellalarin ug
i¢ kisimlarinda kisa yuvarlak olarak sonlanan kuspidiyum ¢izmis, translamellayi dig¢iksiz belirtmis, sensillusu ig seklinde,
notogasterin desenini ise boyuna kesik ¢izgili olarak gostermistir. Krivolutsky [20], Dorycranosus cinsine ait tiirler i¢in
hazirladigi anahtarda lamellalarin kisa ve prodorsumun ortasindan ¢ok daha ileri uzanmadigini, translamellanin belirgin
oldugunu, lamellalarin uglarinda dis¢ik tasimadigini ve ayni zamanda translamellanin da disgiksiz oldugunu,
sensilluslarin ig seklinde ve pedotektum I’in kenarinin 6tesine kadar uzandigini, interlamella killarinin ise lamellalardan
daha uzun oldugunu ve viicut uzunlugunun 730-850 pum arasinda degistigini bildirmistir. Shtanchaeva [29],
Giircistan’dan D. ibericus’un holotipini inceledigi ve bu tiirii D. zachvatkini’nin es adi olarak verdigi ¢alismasinda;
Kulijew’in D. zachvatkini’nin tanim i¢in kullanilan materyalin Azerbaycan’dan toplandigin1 ve tip serisinin
kayboldugunu, bu iki tiir arasinda lamellar kuspidiyumlarin sekli ve prodorsum killarinin oranlari arasindaki farkin tiir i¢i
varyasyon olarak degerlendirilebilecegini ve bu tiirlin cinsin diger tiirlerinden belirgin kuspidiyumlara sahip lamellalarin
sekli ve dis¢iksiz translamellast ile ayirt edilebilecegini bildirmistir. Ayrica, viicut uzunlugunu 735-910 um, genisligini
ise 420-570 um olarak vermistir. Inceledigimiz 6rnek, tiirii karakterize eden lamella ve translamellanin bigimi
bakimindan Shtanchaeva [29]’nin vermis oldugu 6rnek ile tam bir uyum igerisindedir. Ancak ayni1 aragtirici notogasterin
diiz oldugunu bildirmis oysa Orneklerimizde Kulijew [30]’in Azerbaycan’dan vermis oldugu 6rnekte oldugu gibi
notogaster yiizeyinin boylu boyunca kesik ¢izgili bir desene sahip oldugu tespit edilmistir. Ayrica 6rneklerimizde viicut
uzunlugu 550 um, genisligi ise 335 um olarak belirlenmis olup simdiye kadar bilinen 6l¢iimler igerisinde en kiigiik olanini
olusturmaktadir. Sonug olarak; notogaster yilizeyinin Kulijew [30]’in drnegindeki gibi ¢izgili olmasi durumu istisna,
sensillusun ig seklinde ve birinde ugta sivri ¢ikinti tagimasi, lamellalarin kenarda boyuna ¢izgili olmasi, translamellanin
sekli bakimindan Shtanchaeva (2008)’nin vermis oldugu 6rnek ile tam bir uyum icerisinde oldugu tespit edilmistir.

Taxonomic investigations on liacarid mites (Acari, Oribatida, Liacaridae) of the Harsit Valley (Turkey)
Perihan AGCAKAYA, Nusret AYYILDIZ



76

Biological Diversity and Conservation — 13/ 1 (2020)

Tesekkiir

Bu ¢aligsma ilk yazarin Yiiksek Lisans tezinden {iretilmis olup “Symposium on EuroAsian Biodiversity (SEAB-

2016), 23-27 May 2016, Antalya, Turkey”de poster bildiri olarak sunulmustur. Calisma kapsaminda kullanilan oribatid
akar materyalini toplayan Erzincan Binali Yildirim Universitesi Ogretim Uyesi Prof. Dr. Salih DOGAN ve calisma
arkadaslarma, tarama elektron mikroskobu incelemeleri esnasinda yardimlarmm gordiigiimiiz Erciyes Universitesi
Teknoloji Arastirma ve Uygulama Merkezi personelleri Saymn Ogr. Gor. Altinay BOYRAZ ve Sayin Ogr. Gor. Thsan
AKSIT e tesekkiir ederiz.

Kaynaklar

[1] Balogh, J. & Balogh, P. (1992). The Oribatid Mites Genera of the World (Vols. 1-2). Budapest: The Hungarian
Natural History Museum.

[2]  Denegri, G.M. (1993). Review of oribatid mites as intermediate hosts of tapeworms of the Anoplocephalidae.
Experimental and Applied Acarology, 17, 567-580.

[3] Mullen, G.R. & O’Connor, B.M. (2002). Mites (Acari). In G.R. Mullen & L.A. (Eds.), Durden Medical and
Veterinary Entomology (pp. 449-514), USA: Elsevier Science.

[4]  Norton, R.A. & Behan-Pelletier, V.M. (2009). Suborder Oribatida, In G. W. Krantz, D. E. Walter (Eds.), A manual
of Acarology (3rd ed., pp. 430-564). Texas, USA: Texas Tech University Press.

[5] Subias, L.S. (2004). Listado sistematico, sinonimico y biogeografico de los acaros oribatidos (Acariformes,
Oribatida) del mundo (1758-2002). Graellsia, 60 (nim. extr.), 3-305. Retrieved from
http://www.ucm.es/info/zoo/Artropodos/Catalogo.pdf

[6] Ayyildiz, N. (1989). Mites of the family Oppiidae (Acari, Oribatida) from Turkey. Journal of Natural History,
23(6), 1373-1379.

[71  Ayyildiz, N. & Luxton, M. (1989). Epimerellidae (Acari, Oribatida) a new mite family. Journal of Natural History,
23(6), 1381-1386.

[8] Ayyildiz, N. & Luxton, M. (1989). New and unrecorded oribatid mites (Acari) from Turkey. Zoologischer
Anzeiger, 222 (5/6), 294-300.

[9] Ozkan, M., Ayyildiz, N., Soysal, Z. (1988). Tiirkiye akar faunas1. Doga Tiirk Zooloji Dergisi, 12, 75-85.

[10] Ozkan, M., Ayyildiz, N. & Erman, O. (1994). Check list of the Acari of Turkey. First supplement. EURAAC News
Letter, 7(1), 4-12.

[11] Erman, O., Ozkan, M., Ayyildiz, N. & Dogan, S. (2007). Checklist of the mites (Arachnida: Acari) of Turkey.
Second supplement. Zootaxa, 1532, 1-21.

[12] Baran, S., Bezci, T. & Ayyildiz, N. (2018). Supplementary checklist of oribatid mites (Acari) from Turkey. Munis
Entomology and Zoology. 13(1), 91-97.

[13] Subias, L.S., Shtanchaeva, U.Ya. & Arillo, A. (2012). Listado de los Acaros oribatidos (Acariformes, Oribatida)
de las diferentes regiones biogeograficas del mundo. Monografias electronicas Sociedad Entomologica
Aragonesa, 4. Retrieved from http://www.sea-entomologia.org (Zaragoza, 2012).

[14] Grobler, L., Ozman, S.K. & Cobanoglu, S. (2003). The genera Liacarus, Stenoxenillus and Xenillus (Oribatida:
Gustavioidea) from Turkey. Acarologia, 43(1), 133-149.

[15] Ocak, 1., Dogan, S., Ayyildiz, N. & Hasenekoglu, I. (2008). The external mycoflora of the oribatid mites (Acari)
in Turkey. Archives des Sciences, 61, 1-6.

[16] Yal¢in, S., Dogan, S., Ayyildiz, N. (2013). Uzunoluk Ormani’nda (Erzurum) yasayan baz1 oribatid akarlar (Acari:
Oribatida) ve onlardan izole edilen mikrofunguslar. Tiirkiye Entomoloji Dergisi, 37(1), 117-131.

[17] Akman, N, Aydin, D, Ayyildiz, N. (2018). Erzurum ili gustavioid akarlar1 (Acari, Oribatida, Gustavioidea). Bitki
Koruma Biilteni, 58 (2), 55-62. https://doi:10.16955/bitkorb.349179.

[18] Pekin, S. (2013). Harsit havzasinin tarihi cografyasi. Retrieved from http://www.suleymanpekin.com/98_icerik-
harsit-havzasinin-tarihi-cografyasi.aspx

[19] Anonim. (2014). Harsit ¢ayi, Gumiishane-Giresun, Google Earth, V 7.1.2.2041. Retrieved from
http://www.earth.google.com

[20] Krivolutsky, D.A. (1975). Superfamily Liacaroidea Balogh, 1961. In M.S. Ghilarov and D. A. Krivolutsky (Eds.),
A key to soil inhabiting mites. Sarcoptiformes (pp. 167—184). Moscow: Izdatel’ stvo ‘’Nauka’’.

[21] Pérez-Iiigo, C. (1997). Fauna lberica (Vol. 9), Acari, Oribatei, Gymnonota I. Madrid: Museo Nacional de
Ciencias Naturales, Consejo Superior de Investigaciones Cientificas.

[22] Hammen, L. van der. (1952). The Oribatei (Acari) of the Netherlands. Zoologische Verhandelingen, Leiden, 17,
1-139.

[23] Weigmann, G. (2006). Hornmilben (Oribatida), Die Tierwelt Deutschlands, Begriindet 1925 von Friedrich Dahl,
76. Teil. Keltern: Goecke & Evers.

[24] Willmann, C. (1931). Moosmilben oder Oribatiden (Cryptostigmata). In F. Dahl (Hrsg.), Die Tierwelt

Deutschlands (Bd. 22, pp. 79-200). Jena: Fischer.

Taxonomic investigations on liacarid mites (Acari, Oribatida, Liacaridae) of the Harsit Valley (Turkey)
Perihan AGCAKAYA, Nusret AYYILDIZ



Biological Diversity and Conservation — 13 / 1 (2020) 7

[25] Sellnick, M. (1928). Formenkreis: Hornmilben, Oribatei. In P. Brohmer, P. Ehrmann & G. Ulmer (Hrsg.), Die
Tierwelt Mitteleuropas (3, 4. Lief, Teil 9, pp. 1-41). Leipzig: Quelle & Meyer.

[26] Mihel¢i¢, F. (1958). Revision und beitrag zur kenntnis einiger Liacarus — arten aus Kérnten und Tirol.
Zoologischer Anzeiger, 161, 86-90.

[27] Pschorn-Walcher, H. (1951). Zur biologie und systematik terricoler milben (1). Die Ostalpinen arten der gattung
Liacarus Mich. (Oribatei). Bonner zoologische Beitrdige, 2, 177-183.

[28] Schuster, R. (1956). Erginzender beitrag zur steirischen boden — milben — fauna (Oribatei). Mitteilungen des
Naturwissenschaftlichen Vereines fiir Steiermark, 86, 96-101.

[29] Shtanchaeva, U.Ya. (2008). A review of oribatid mites of the family Liacaridae (Acariformes, Oribatida) from the
Caucasus. Zoologicheskii Zhurnal, 87(2), 167-180.

[30] Kulijew, K.A. (1968). Mass species and subspecies of oribatid mites from forests of Azerbaijan. Ugenie Zapiski
Azerbaycanskogo Gosudarstvennogo Universiteta Seria Biologiceskih Nauk, No. 2, 84—101.

Ek: Orneklerin Toplandig Yerlerin Listesi

Arastirma siiresince toplam 700 civarinda 6rnekleme yapilmistir. Asagida, bu ¢alismada incelenen Liacaridae
familyasina ait ergin akarlarin bulundugu &reklemeler ve yasam alani bilgileri verildi. Inceledigimiz akarlarin
bulunmadigi 6rneklemelere iligkin bilgilere yer verilmedi.

13T006: Vauk Dagi kuzey yamaci, 40°22'12"K, 39°49'22"D, 1826 m, ¢am (Pinus sp.) altindan dokiintii; 05.10.2013.

13T013: Oriimcek Ormanlari, 40°14'59"K, 37°56'46"D, 693 m; koknar (Abies sp.) lizeri yosun; 05.10.2013.

13T014: Oriimcek Ormanlar ile Cikrikdiizii Yaylasi arast 18. km, 40°40'29"K, 39°02'35"D, 1800 m; orman alt1 karisik
dokiintii, 05.10.2013.

13T016: Erikbeli Yaylasi yolu, 40°42'44"K, 39°12'3"D, 1750 m, orman alt1 dokiintii; 06.10.2013.

13T020: Erikbeli Yaylas1 ve Kadirga Yaylasi arasi, 40°43'12"K, 34°19'18"D, 1510 m, koknar altindan dokiintii;
06.10.2013.

13T021: Erikbeli Yaylasi ile Kadirga Yaylast arasi, 40°43'12"K, 34°19'18"D, 1510 m, orman alt1 karistk dokiintii;
06.10.2013.

13T024: Erikbeli Yaylasi yolu, 40°43'19"K, 39°12'22"D, 1315 m, toprak {izeri yosun &rnegi; 06.10.2013.

13T027: Vauk Gegidi giiney yamaci, 40°22'01"K, 39°49'19"D, 1826 m, orman alt1 karigik (mese (Quercus sp.), ¢am,
ardi¢ (Juniperus sp.)) dokiintii; 11.10.2013.

13T030: Vauk Gegidi giiney yamaci, 40°22'01"K, 39°49'19"D, 1826 m; ¢am agaci iizerinden yosun ve liken,11.10.2013.

13T031: Vauk Gegidi gliney yamaci, 40°22'01"K, 39°49'19"D, 1826 m, geven (Astragalus membranaceus); 11.10.2013.

13T036: Vauk Gegidi dere yatagi, 40°32'44"K, 31°28'18"D, 1200 m, tas {izeri yosun ve liken; 11.10.2013.

13T047: Ozkiirtiin beldesi girisi, 40°37'57"K, 39°07'04"D, 842 m, tas iizeri yosun; 11.10.2013

13T048: Arakdy yakini, 40°3828"K, 39°08'17"D, 798 m, ardi¢ alt1 dokiintli ve yosun 6rnegi; 11.10.2013.

13T051: Arakdy yakini, 40°3828"K, 39°08'17"D, 798 m, koknar ve mese alt1 dokiintii; 11.10.2013.

13T054: Demirci Mahallesi, 40°58'59"K, 38°52"22"D, 71 m, aga¢ kovugu i¢inden dokiintii; 12.10.2013.

13T058: Demirci Mahallesi, 40°58'59"K, 38°52'22"D, 71 m, solucan digkili toprak; 12.10.2013.

13T059: Kovancik koyii, 40°52'32"K, 38°51'30"D, 94 m, cay (Camellia sp.) alt1 dokiintii; 12.10.2013.

13T062: Oyraca koyi, 40°50'19"K, 38°53'23"D, 322 m, toprak iizeri yosun; 12.10.2013.

13T070: Cikrikdiizii Yaylasi, 40°39'S8K, 38°59'52"D, 1994 m, koknar alt1 dokiintii; 12.10.2013.

13T076: Vauk Gegidi, 40°22'02"K, 39°49'40"D, 1971 m, sabin ardic1 (Juniperus sabina) altindan dokiintii; 28.10.2013.

13T089: Vauk Gegidi, 40°22'04"K, 39°4925"D, 1922 m, toprak iizeri yosun; 28.10.2013.

13T095: Oriimcek Ormanlari, 40°39'50"K, 39°00'54"D, 1794 m, ciiriimiis mese kiitiigii; 28.10.2013.

13T100: Oriimcek Ormanlari, 40°39'50"K, 39°00'54" D, 1794 m, likenli ¢iiriimiis aga¢ kabugu; 28.10.2013.

13T103: Oriimcek Ormanlari, 40°39'50"K, 39°00'54"D, 1794 m, agik alan ¢imen; 28.10.2013.

13T105: Cikrikdiizii Yaylasi, 40°4'01" K,39°00'42"D, 1845 m, ¢imenli ve yosunlu toprak; 28.10.2013.

13T108: Cikrikdiizii Yaylasi, 40°39'52"K, 39°00'50"D, 1822 m, toprak {izeri yosun; 28.10.2013.

13T110: Oriimcek Ormanlari, 40°39'36"K, 39°00'37"D, 1590 m, tas iizeri yosun; 28.10.2013.

13T116: Oriimcek Ormanlari, 40°39'36"K, 39°00'37"D, 1590 m, orman alt1 karisik dokiintii; 28.10.2013.

13T118: Oriimcek Ormanlari, 40°39'31"K, 38°01'33"D, 1413 m, dere kenar1 tas iizeri yosun; 28.10.2013.

13T126: Tirebolu-Giimiishane yolu sag yamag, 40°58'52"K, 38°51'34"D, 29 m, findik (Corylus sp.) bahgesinden
dokiintii; 29.10.2013.

13T131: Koseler koyii alt taraf, 40°55'52"K, 38°51'18"D, 34 m, ceviz agaci (Juglans sp.) altindan dokiintii; 29.10.2013.

13T133: Kdseler koyii alt taraf, 40°55'52"K, 38°51'18"D, 34 m, kurumus kestane (Castanea sp.) agaci altindan dokiinti;
29.10.2013.

13T140: Kizil Ali Yaylas: yakini (Kiirttinden 10 km sonra saga tabela yok), 40°44'49"K, 39°01'54"D, 900 m, koknar ve
ormangiilii altindan karigik dokiintii; 13.10.2013.

13T141: Kiz1l Ali Yaylast yakini, 40°44'49"K, 39°01'54"D, 900 m, ¢iiriimiis kdknar kokii; 13.10.2013.

13T154: Kiz1l Ali Yaylast yakini, 40°48'09"K, 39°03'45"D, 1270 m, kaya dibi stiriiklenmis dokiintii; 13.10.2013.
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13T155: Kabayalak Yaylasi, 40°47'02"K, 39°04'58"D, 1275 m, koknar altindan dokiintii; 13.10.2013.

13T168: Kizil Ali Yaylasi, 40°46'10"K, 39°02'15"D, 1200 m, sarmasik (Hedera sp.), bogiirtlen (Rubus sp.) altindan
karisik dokiintii; 13.10.2013.

13T170: Taslica koyii, Tahtamur Yaylasi, 40°44'46"K, 39°02'92"D, 1791 m, teshisi yapilamayan aga¢ altindan dokiintii;
24.112013.

13T172: Taslica kdyii, Tahtamur Yaylasi, 40°4420"K, 39°03'40"D, 1690 m, tas alt1 dokiintiilii toprak; 24.11.2013.

13T176: Taslica koyii, Tahtamur Yaylasi, 40°44'51"K, 39°02'97"D, 1620 m, toprak iizeri yosun; 24.11.2013.

13T177: Taslica kdyii, Tahtamur Yaylasi, 40°44'33"K, 39°03'0"D, 1708 m, koknar kovugu dokiintiisii; 24.11.2013.

13T178: Taslica kdyii, Tahtamur Yaylasi, 40°44'33"K, 39°03'0"D, 1708 m, toprak {izeri ¢imenli yosun; 24.11.2013.

13T180: Taslica kdyii, Tahtamur Yaylasi, 40°44'33"K, 39°03'0"D, 1708 m, bogiirtlen altindan dokiintii; 24.11.2013.

13T182: Taslica koyii, Tahtamur Yaylasi, 40°44'33"K, 39°03'0"D, 1708 m, yosunlu ve c¢ilirlimiis kdknar kabugu;
24.11.2013.

13T185: Citlice Yaylasi, 40°44'54"K, 39°03'22"D, 1740 m, kdknar altindan dokiintii; 24.11.2013.

13T187: Citlice Yaylasi, 40°44'54"K, 39°03'22"D, 1740 m, ¢iirimiis koknar kovugu; 24.11.2013.

13T189: Citlice Yaylasi, 40°44'16"K, 39°02'47' D, 1570 m, tas lizeri yosun; 24.11.2013.

13T192: Citlice Yaylasi, 40°44'13"K, 39°0226"D, 1468 m, koknar ve akcaagac (Acer sp.) altindan karigik dokiintii;
24.11.2013.

13T196: Kirazala Yaylasi, 40°44'01"K, 39°02'09"D, 1212 m, ak¢aagag¢ altindan dokiintii; 24.11.2013.

13T198:Taslica kdyii, Ikibaca Mahallesi, 40°43'28"K, 39°02'40"D, 730 m, selale kenar1 tas {izeri yosun; 24.11.2013.

13T318: Vauk Gegidi, 40°2222"K, 39°4921"D, 1816 m, yosunlu toprak; 17.04.2014.

13T348: Vauk Gegidi tepe orman i¢i, 40°22'12"K, 39°49'31"D, 1920 m, ¢imenli toprak; 01.05.2014.

13T351: Vauk Gegidi tepe orman i¢i, 40°22'10"K, 39°49'39"D, 1890 m, kizilcik agaci (Cornus sp.) altindan dokiintii;
01.05.2014.

13T355: Vauk Gegidi tepe orman i¢i, 40° 22' 19" K, 39° 49' 22" D, 1820 m, yosunlu toprak; 01.05.2014.

13T362: Tirebolu, Istiklal Mahallesi, 40°57'52"K, 38°53'17"D, 32 m, ¢imenli toprak; 02.05.2014.

13T380: Oriimcek Ormanlari, 40°40'08"K, 38°02'21"D, 1211 m, ¢iiriimiis kiitiik; 17.05.2014.

13T381: Oriimcek Ormanlari, 40°40'08"K, 38°0221"D, 1211 m, koknar altindan dokiintii; 17.05.2014.

13T385: Oriimcek Ormanlari, 40°39'52"K, 39°00'53"D, 1832 m, ¢imenli toprak; 17.05.2014.

13T387: Oriimcek Ormanlari, 40°39'52"K, 39°00'53"D, 1832 m, koknar altindan dékiintii; 17.05.2014.

13T388: Oriimcek Ormanlari, 40°39'52"K, 39°00'53"D, 1832 m, ¢iiriimiis ¢imenli dokiintii; 17.05.2014.

13T389: Oriimcek Ormanlari, 40°39'52"K, 39°00'53"D, 1832 m, ardi¢ altindan dokiintii; 17.05.2014.

13T394: Oriimcek Ormanlari, 40°39'39"K, 39°01'32"D, 1434 m, ormangiilii (Rhododendron sp.) altindan dokiintii;
17.05.2014.

13T395: Vauk Gegidi tepe, 40°22'11"K, 39°49'32"D, 1925 m, agik alan ¢imenli toprak; 17.05.2014.

13T396: Vauk Gegidi tepe, 40°22'11"K, 39°49'32"D, 1925 m, sabin ardic1 altindan dokiintii; 17.05.2014.

13T407: Kegi Kalesi, bahgeler, 40°23'10"K, 39°41'35"D, 1380 m, ¢iiriimiis kiitiik i¢i; 30.05.2014.

13T411: Vauk Gegidi tepe, 40°22'00"K, 39°49'17"D, 1950 m, sabin ardici altindan dokiintii; 30.05.2014.

13T417: Vauk Gegidi, 40°22'12"K, 39°49'31"D, 1930 m, orman alt1 dokiintii; 30.05.2014.

13T418: Vauk Gegidi, 40°22'12"K, 39°49'31"D, 1930 m, yosunlu toprak; 30.05.2014.

13T422: Vauk Gegidi, 40°22'31"K, 39°48'97"D, 1800 m, kurumus suyolu dokiintiilii birikinti; 30.05.2014.

13T427: Ugurtas koyii, 40°35'15"K, 39°30'78"D, 1953 m, ¢imenli toprak; 21.06.2014.

13T428: Ugurtas kdyii, 40°35'15"K, 39°30'78"D, 1953 m, sogiit (Salix sp.) alti dokiintii; 21.06.2014.

13T495: Kadirga Yaylasi yolu, 40°43'47"K, 39°13'00"D, 1449 m, su kenar1 yosunlu toprak; 16.07.2014.

13T502: Vauk Gegidi, 40°2222"K, 39°4920"D, 1804 m,yabani armut (Pyrus sp.) altindan dokiintii; 21.08.2014.

13T506: Oriimcek Ormanlari, 40°41'06"K, 39°03'08"D, 828 m, ak¢aagac altindan dokiintii; 21.08.2014.

13T510: Oriimcek Ormanlari, 40°41'06"K, 39°03'08"D, 828 m, sulu yosun; 21.08.2014.

13T515: Oriimcek Ormanlari, 40°39'31"K, 39°01'19"D, 1508 m, ak¢aagac altindan dékiintii; 21.08.2014.

13T518: Oriimcek Ormanlari, 40°39'31"K, 39°01'19"D, 1508 m, tas iizeri sulu yosun; 21.08.2014.

13T520: Oriimcek Ormanlari, 40°39'52"K, 39°00'53"D, 1825 m, kiitiik i¢i yosun, liken ve dokiintii; 21.08.2014.

13T537: Vauk Gegidi, 40°22'12"K, 39°49'31"D, 1920 m, karagcam (Pinus nigra) altindan dékiintii; 15.09.2014.

13T538: Vauk Gegidi, 40°22'12"K, 39°49'31"D, 1920 m, karagam altindan yosun; 15.09.2014.

13T539: Vauk Gegidi, 40°22'12"K, 39°49'31"D, 1920 m, sabin ardic1 altindan dokiintii; 15.09.2014.

13T542: Vauk Gegidi, 40°2222"K, 39°4920"D, 1804 m, mese altindan yosunlu dokiinti; 15.09.2014.

13T543: Vauk Gegidi, 40°2222"K, 39°4920"D, 1804 m, yabani armut (Pyrus sp.) altindan dokiintii; 15.09.2014.

13T544: Vauk Gegidi, 40°22"22"K, 39°4920"D, 1804 m, mese altindan dokiintii; 15.09.2014.

13T545: Vauk Gegidi, 40°22"22"K, 39°49'20"D, 1804 m, karacam altindan dokiintii; 15.09.2014.

13T546: Vauk Gegidi, 40°2222"K, 39°4920"D, 1804 m, sabin ardic1 altindan dokiintii; 15.09.2014.

13T551: Erikbeli Yaylasi, 40°43'12"K, 34°19'18"D, 1510 m, ¢iirimiis kiitik; 15.09.2014.

13T552: Erikbeli Yaylasi, 40°43'12"K, 34°19'18"D, 1510 m, ardi¢ altindan yosun; 15.09.2014.

13T553: Erikbeli Yaylasi, 40°43'12"K, 34°19'18"D, 1510 m, tas ve agag lizeri yosun ve liken; 15.09.2014.
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13T555: Erikbeli Yaylasi, 40°43'12"K, 34°19'18"D, 1510 m, karagam altindan dokiintii ve yosun; 15.09.2014.

13T556: Erikbeli Yaylasi, 40°42'44"K, 39°12'3"D, 1750 m, orman ¢imenli toprak; 15.09.2014.

13T557: Erikbeli Yaylasi, 40°42'44"K, 39°12'3"D, 1750 m, ormangiilii altindan dokiintii; 15.09.2014.

13T558: Erikbeli Yaylasi, 40°42'44"K, 39°12'3"D, 1750 m, kdknar altindan dokiintii; 15.09.2014.

13T559: Erikbeli Yaylasi, 40°42'44"K, 39°12'3"D, 1750 m, agik alan nemli yosun; 15.09.2014.

13T564: Arzumlar beldesi (koprii etrafi), 40°24'53"K, 39°40'13"D, 1344 m, sogiit altindan ¢imenli toprak; 25.09.2014.

13T566: Arzumlar beldesi (koprii etrafi), 40°24'53"K, 39°40'13"D, 1344 m, suyolu ¢imenli dokiintii; 25.09.2014.

13T574: Arzumlar beldesi, 40°2522"K, 39°41'37"D, 1538 m, karagam altindan dokiintii; 25.09.2014.

13T575: Arzumlar beldesi, 40°25'22"K, 39°41'37"D, 1538 m, mese altindan yosun; 25.09.2014.

13T577: Arzumlar beldesi (golet etrafi ormanlik alan), 40°2524"K, 39°41'57"D, 1589 m, mese altindan dokiintii ve
yosun; 25.09.2014.

13T580: Arzumlar beldesi (golet etrafi ormanlik alan), 40°25'24"K, 39°41'57"D, 1589 m, ardi¢ altindan dokiintii ve
yosun; 25.09.2014.

13T581: Vauk Dagi (tepe), 40°22'02"K, 39°49'32"D, 1926 m, sabin ardici altindan doékiintii; 25.09.2014.

13T583: Vauk Dagi (1. tepenin arkasi), 40°22'01"K, 39 49'10"D, 1888 m, sabin ardic1 altindan dokiintii; 25.09.2014.

13T591: Vauk Dag1 (bakimevi arkasi, list bolge), 40°22'21"K, 39°49'40"D, 1822 m, armut altindan dokiintii; 01.10.2014.

13T592: Vauk Dag1 (bakimevi arkasi, list bolge), 40°2221"K, 39°49'40"D, 1822 m, mese altindan dokiintii; 01.10.2014.

13T594: Vauk Dagi (bakimevi arkasi, {ist bolge), 40°22'21"K, 39°49'40"D, 1822 m, sabin ardici altindan dokiintii;
01.10.2014.

13T595: Vauk Dag1 (bakimevi arkasi, list bolge), 40°2221"K, 39°49'40"D, 1822 m, kiitiik iizeri yosun; 01.10.2014.

13T597: Vauk Dag1 (¢esme arkasi, orta bolge), 40°22'22"K, 39°4920"D, 1801 m, mese altindan dokiintii; 01.10.2014.

13T598: Vauk Dag1 (¢esme arkasi, orta bolge), 40°2222"K, 39°49'20"D, 1801 m, toprak iizeri yosun; 01.10.2014.

13T601: Vauk Dag1 (¢cesme arkasi, orta bolge), 40°2222"K, 39°4920"D, 1801 m, ardi¢ altindan yosunlu dokiintii;
01.10.2014.

13T603: Vauk Dagi (alt bolge), 40°22'10"K, 39°48'50"D, 1740 m, ali¢ (Crataegus sp.) altindan dokiintii ve yosunlu
toprak; 01.10.2014.

13T616: Arakdy Yaylasi yolu, 40°37'54"K, 39°06'54"D, 799 m, erik (Prunus sp.) altindan dokiintii; 10.10.2014.

13T617: Arakdy Yaylasi yolu, 40°37'54"K, 39°06'54"D, 799 m, bogiirtlen altindan dékiintii; 10.10.2014.

13T623: Oriimcek Ormanlari, 40°40'13"K, 39°02'20"D, 1215 m, karisik (mese ve ormangiilii) dokiintii; 10.10.2014.

13T629: Vauk Gegidi (arka tepe), 40°22'00"K, 39°49'21"D, 1922 m, yosunlu toprak; 23.10.2014.

13T635: Vauk Gegidi (arka tepe), 40°22'00"K, 39°49'21"D, 1897 m, mese altindan dokiintii; 23.10.2014.

13T638: Vauk Gegidi (tuzaklarin karsi tarafi alt kisim), 40°22'14"K, 38°4927"D, 1881 m, toprak iizeri yosun;
23.10.2014.

13T654: Oriimcek Ormanlari, 40°41'11"K, 39°02'47"D, 1046 m, koknar altindan dokiintii; 29.10.2014.

13T661: Dogankent, Aydinlar (Giidiil), 40°49'25"K, 39°55'05"D, 399 m, findik alt1 ¢imenli yosun; 29.10.2014
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Abstract

In Morocco, diabetes affects 6.6% of men and women nation-wide and is high in urban areas. Medicinal plants
are used commonly by local people of Morocco for treat diabetes. The aim of this study is to identify plants species used
for curing diabetes in the Agadir Ida Outanane region, Southwest Morocco. Data were collected by semi-structured and
structured interviews. 400 interviews were conducted with knowledgeable villagers. The obtained data were analyzed
through fidelity level (FL), use value (UV) and relative frequency of citation (RFC). By this ethnobotanical survey
identified 22 species belonging to 14 families. The most represented families are Lamiaceae and Asteraceae. Three plants
species, Cladanthus mixtus (L.) Chevall, Pulicaria mauritanica Batt., and Salvia aegyptiaca L., are mentioned for the
first time for traditional treatment of diabetes. The most frequently cited plant species are Argania spinosa (L.) Skeels,
Cistus creticus L., Globularia alypum L., Olea europaea L. This survey shows that traditional medicine is still used and
constituted a very rich heritage in Agadir Ida Outanane Region. The collected data may help to archive and conservation
of traditional knowledge on the use of medicinal plants in the study area. Furthermore, it is also important to know the
potential plant species for future pharmaceutical research against diabetes.

Key words: traditional medicine, ethnobotanic, phytochemical research, Southwest Morocco

*

Giineybati Fas’in Agadir Ida Outanane Bolgesinde diyabetin tedavisinde kullanilan tibbi bitkiler iizerine
etnobotanik bir ¢calisma

Ozet

Fas’ta diyabet, kentsel alanlarda daha yiiksek olmak iizere, iilke genelinde kadin ve erkeklerin % 6,6'sin1
etkilemektedir. Tibbi bitkiler, diyabet tedavisinde Fas'in yerel halki tarafindan yaygin olarak kullanilmaktadir. Bu
calismanin amaci, Giineybati Fas'in Agadir Ida Outanane bolgesinde diyabet tedavisi i¢in kullanilan bitki tiirlerini
belirlemektir. Veriler yari-yapilandirilmis ve yapilandirilmis goriismelerle toplanmustir. Sifali bitkiler konusunda bilgili
400 koyli ile goriismeler yapilmustir. Elde edilen veriler ile Uygunluk Seviyesi (US), Kullanim Degeri (KD) ve Nispi
Atif Siklig1 (NAS) analiz edilmistir. Bu etnobotanik arastirma ile 14 familyaya ait 22 tiir tespit edilmistir. En ¢ok temsil
edilen Lamiaceae and Asteraceae familyalaridir. Ug bitki tiiriinden, Cladanthus mixtus (L.) Chevall, Pulicaria
mauritanica Batt. ve Salvia aegyptiaca L. ilk kez diyabetin geleneksel tedavisinde bahsedilmistir. En sik belirtilen bitki
tirleri Argania spinosa (L.) Skeels, Cistus creticus L., Globularia alypum L., Olea europaea L'dir. Bu arastirma,
geleneksel tibbin Agadir Ida Outanane Bolgesinde hala kullanilan, ¢ok zengin bir miras olusturdugunu gostermektedir.
Toplanan veriler, g¢aligma sahasindaki tibbi bitkilerin kullanimi iizerinde geleneksel bilginin korunmasina ve
arsivlenmesine yardimci olabilir. Ayrica, gelecekte diyabete karsi yiiriitiilecek farmasotik aragtirmalar igin potansiyel
bitki tiirlerini bilmek dnem arz etmektedir.
Anahtar kelimeler: geleneksel tip, etnobotanik, fitokimyasal arastirma, Giineybat1 Fas
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1. Introduction
2. Giris

Giliniimiizde diyabet ¢evre, gida ve davranigsal faktorlerin (asirt kilo, hareketsiz bir yasam sekli) sonucu olarak
¢ok hizli bir sekilde ortaya ¢iktigi goriilmektedir [1]. Diyabet, pankreasin yeterince insiilin iiretemedigi veya viicudun
iiretilen insiilini etkin bir sekilde kullanamadigi durumlarda ortaya cikan kronik bir hastaliktir [2]. Bu hastalik,
karbonhidrat, protein ve yag metabolizmasinda bozukluklara neden olan, kronik hipoglisemi olarak nitelendirilen
metabolik bir endokrin sistem hastaligidir [3]. 2030 yilinda 7. biiyiik 6liim nedeni olmasi beklenen bu hastalik, 1,5 milyon
insanin dogrudan odliimiine neden olmustur. Oliimlerin % 80'inden fazlasi diisik ve orta gelirli iilkelerde
gerceklesmektedir [2, 3].

Ucg tip diyabet goriilmektedir [2]: Tip 1 diyabet, yetersiz insiilin iiretimi ile karakterizedir ve giinliik insiilin
uygulamasini gerektirir; Tip 2 diyabet, viicudun insiilini etkisiz kullanimdan kaynaklanir. Gestasyonel diyabet ise diyabet
tanis1 altinda hamilelik sirasinda ortaya ¢ikan kan sekeri degerlerinin normal degerinin tizerinde ¢iktig1 hiperglisemidir.

Fas’ta beslenmede ve hayat tarzindaki degisikliklerin hizla artan beslenme ve saglik sorunlarina sebep oldugu
belirtilmektedir [4]. Diyabet, bir taraftan artan yaygmligi ile diger taraftan sosyoekonomik etkilerinden dolay1 6nemli bir
halk saglig1 problemidir [5,6]. Fas’da iilke genelinde diyabet, kadin ve erkeklerin %6.6’sin1 etkilemekteyken, kentlerde
bu oran daha yiiksektir [4]. Bazi ¢aligmalar 1995 yilinda bu rakamlarin yaklagik 608.000 kisi oldugunu gostermistir [7].
Bahsi gecen rakamlarin 2030 yilinda 2,5 milyona ulasabilecegi belirtilmektedir [8].

Fitoterapi, glikoz homeostazi lizerinde faydali etkileri olan ve modern tedavide gézlenen yan etkilerden herhangi
biri olmadan yeni dogal molekiilleri kesfetmek igin degerli bir firsat sunmaktadir [5]. Sentetik ilaglarin zararli yan etkileri,
mevcut modern tedavilerin diyabetik bozuklugun tiim patolojik yonlerini kontrol etmede yetersiz kalisi, gelismis
tedavilerin kullaniminin yetersizliginin yani sira yliksek maliyetli olmasi gibi sebeplerle fitoterapi, gelismekte olan
tilkelerin kirsal kesimlerinde 6nemi her gecen giin artmaktadir [9].

Son yillarda, Fas’a &zgii tibbi bitkiler iizerinde yogun farmokolojik analizlere odaklanilmaktadir. Ozellikle
geleneksel fitoterapide diyabetin iyilestirilmesine yonelik yeni potansiyel ve dogal ilaglarin kesfedilmesi amaciyla anti-
diyabetik bitkiler konusunda ¢aligsmalar 6nem kazanmustir [1,10,11,12]. Bu ¢alismada, Agadir Ida Outanane yoresindeki
anti-diyabetik amagli kullanilan bitki tiirlerinin belirlenmesi, geleneksel bilginin ve yerel uzmanligin korunmasi ve kayit
altina alinmasina katkida bulunulmasi amag¢lanmustir.

2. Materyal ve Yontem
2.1. Calisma Alani

Souss Massa bdlgesinin bir parcasi olan Agadir Ida Outanane'ye ait ¢aligma alani, 240.000 hektarlik kirikli bir
arazi yapisindadir. Bu alan, ayn1 zamanda 1998 yilinda UNESCO tarafindan onaylanan Arganeary Biyosfer Rezerv
alaninin bir parcasidir. Alan, batida Atlas Okyanusu, giineyde Inezgane Ait Melloul vilayeti, kuzeyde Essaouira ve
Chichaoua eyaletleri ile doguda Taroudant eyaletiyle gevrilidir (Sekil 1). Calisma sahasi; Agadir, Drarga, Amskroud,
Idmine, Tiqqi, Imouzzer, Akesri, Aourir, Taghazout, Tamri, Imsouane, Aziar ve Tadrart olmak iizere toplam 13 yerel
idari bolgeyi kapsamaktadir [13].

Agadir Ida Outanane'nin niifusu yaklasik 486.048 kisidir. Niifus yogunlugu ortalamasi yaklagik 212 kisi/km?2’dir.
Niifusun %21,2'si kirsal alanlarda, %78,8'i kentsel bolgelerde yasamaktadir. Calisma alani, y1llik yagislarin %51'den daha
fazlasinin kis mevsiminde oldugu, global olarak kuru ve yari-kurak biyoklimatik bolge olarak siniflandirilmaktadir [14].
Ida Outanane yoresi, tropikal, Makaronezya, Akdeniz ile endemik elementlerin karisimindan olusmus bir vejetasyon
olarak karakterizedir [15].

2.2. Veri Toplama

Bu etnobotanik ¢alismay1 gergeklestirmek i¢in veriler yar1 yapilandirilmig ve yapilandirilmig gériismeler yoluyla
toplanmistir. Etnobotanik siirvey, Eyliil 2012 ile Mayis 2015 tarihleri arasinda gerceklestirilmistir. Bu kapsamda 400 kisi
ile goriisme yapilmistir. Bu ¢alismada, diyabet tedavisi igin kullanilan bitkiler ile ilgili bilgiler ve bu bitkilerin yerel
isimleri (Berberi dili ve/veya Arapca), kullanimlari, orijinleri, kullanilan kisimlari, hazirlama metodu ile katilimcilarin
demografik 6zellikleri hakkinda bilgiler toplanmustir.

Biitiin tiirler katilimcilar tarafindan yaygin isimleriyle belirtilmistir. Tiirlerin taksonomik tanimlanmasi daha
sonra literatiire (“Fas Floras1” [16], “Fas’in Vaskiiler Florasi, Envanteri ve Korolojisi” [17], “Geleneksel Fas
Farmakolojisi” [18], “Magrip ’de Sifal1 Bitkiler ve Temel Bakim” [19] dayali olarak yapilmistir.
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2.3. Veri Analizi

Diyabet tedavisinde kullanilan bitki tiirlerinin 6neminin incelendigi bu ¢alismada, Uygunluk Seviyesi (US),
Kullanim Degeri (KD) ve Nisbi Atif Siklig1 (NAS) gibi nicel indeksler hesaplanmuistir.

Uygunluk Seviyesi (US): US, diyabet tedavisinde bir tiiriin kullanilmasin1 6neren katilimcilarin yiizdesi olup,
asagidaki formiille hesaplanmaktadir [20].

%US:A;V—”xloo

Np: Diyabet tedavisinde herhangi bir bitki tiiriiniin kullanildigini ifade eden katilimci sayisi,
N: Toplam katilimer sayisidir.

Kullanim Degeri (KD): KD en sik kullanilan bitki tiirlerini belirlemede kullanilmakta olup, asagidaki formiille
hesaplanmaktadir [21].

KD = 2K
N

K: Her bir katilimci tarafindan bahsedilen bir bitki tiiriine ait kullanim sayist,
N: Bu tiirlerden bahseden toplam katilimct sayisidir.
Nisbi Atif Siklig1 (NAS): NAS, katilimcilarin ¢ogunlugu tarafindan diyabet tedavisi i¢in kabul edilen en popiiler

tibbi bitkileri belirlemekte olup [22], asagidaki formiil kullanilarak hesaplanmaktadir.

NAS=21 (0< NAS<1).

AS: Tirlerin kullanimindan s6z eden katilimer sayisi,
N: Toplam katilimer sayist [23].

3. Bulgular ve Tartisma
3.1. Katilimeilarin Demografik Ozellikleri

Geleneksel sifacilari da igeren 400 katilimcinin %52'si kadin ve %48'i erkeklerden olusmaktadir. Calismada tibbi
bitki kullanim sikliginin yasla birlikte arttig1 tespit edilmistir. Katilimeilarin yaslar1 20 ile 80 arasinda degismektedir. 50
yasindan biiyiik insanlarin tibbi bitki kullanim siklig1 %56 iken, bu oran 41-50 yas arasinda %22; 31-40 yas araliginda
%13; 20 yasindan kiiciiklerde ise %2 olarak degismektedir (Sekil 2). Bu sonuglar, yaslhilarin gen¢ insanlardan daha fazla
etno tibbi bilgiye sahip oldugunu gostermektedir. Bu durumda bu tiir etno tibbi bilgilerin uzun bir deneyimden sonra
edinildigi sdylenebilmektedir. Yasla artan bu birikim, geleneksel tipta bitkilerin kullanimi1 hakkinda yerel 6l¢ekte temel
bilgi kaynagini olusturmaktadir [24].
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Sekil 2. Tibbi bitki kullanim oranlarinin yas gruplarina gore dagilimi
3.2. Yore Halkinin T1ibbi Bitki Kullanimi

Arastirmada yore insaninin diyabet tedavisinde kullandig1 14 familyaya ait 22 bitki tiirii kaydedilmistir. Kaydedilen
bu 22 bitki tlirlinden en az 5 katilime1 bahsetmistir (Tablo 1). Lamiaceae familyasina ait alt1 tibbi bitki tiiriiniin (% 27,27)
en ¢ok kullanilan tiirler oldugu belirtilmekte ve bunu Asteraceae familyasinda dort bitki tiirii (% 18,18) ile Asphodelaceae,
Cistaceae, Cucurbitaceae, Cupressaceae, Euphorbiaceae, Fabaceae, Myrtaceae, Oleaceae, Plantaginaceae, Ranunculaceae
ve Rhamnaceae familyalarina ait birer tibbi bitki tiirii (% 4,55) takip etmektedir (Sekil 3).

Sekil 3. Familyalara gore kullanilan tibbi bitki tiir sayist

Arastirma yapilan alanda en iyi temsil edilen ilk iki familya Lamiaceae ve Asteraceae; Fas’ta ¢ok yaygin olarak
bulunmaktadir. Ayrica, bu iki familya diger Akdeniz iilkelerinin ¢gogunda tibbi floranin ana gruplarini olusturmaktadir
[25,26,27]. Teshis edilen familyalarin ¢ogu bir veya iki tiirle temsil edilmektedir, bu da sifacilarin bazi familya ve tiirlere
¢ok smurlt odaklandigini gostermektedir. Bu durum, Fas ve Akdeniz Boélgesi disinda yapilmis olan diger etnobotanik
caligmalarla ortiismektedir [28].

Bu aragtirmada kaydedilen tibbi bitkilerin cogunlugunu (%86,36) dogal olarak yetisen bitki tiirleri olustururken,
%13,64'i ise galisma alaninda kiiltiirii yapilan tiirlerdir (Tablo 1). Yerel halk tarafindan diyabet tedavisinde en ¢ok
kullanilan bitki tiirleri Argania spinosa, Olea europea, Globularia alypum ve Tetraclinis articulata’dir (Sekil 4). Yapilan
arastirmada ¢ok sayida tibbi bitki tiiriiniin diyabet hastalig1 tedavisinde kullanilmasinin yerel halkin tibbi bitkilere olan
giiveninin ve bagliliginin bir géstergesidir. Buna ek olarak, Agadir Ida Outanane bolgesinde yasayan halkin tibbi bitkiler
hakkinda derin bilgiye sahip oldugunun da kuvvetli bir gostergesidir.
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Sekil 4. Diyabet tedavisinde tibbi bitkilerin kullanim siklig1
3.3. Bitkisel Tla¢ Hazirlama ve Kullanilan Bitki Kisimlari

Agadir Ida Outanane yoresi diizeyinde elde edilen sonuglar; en fazla kullanilan bitki kismimin %61 ile yaprak
oldugunu ve bunu %17 ile bitki tohumlarinin takip ettigini géstermektedir. Ayrica, bitkinin kok, yumru, meyve, gévde
ve tiim bitki kisimlarinin kullanildigini belirtmektedir (Sekil 5). Arastirma sonuglari ile yorede bitkisel ilag hazirlamada
havai bitki kisimlarinin énemli bir rol oynadig1 tespit edilmistir. Yoreye 6zgii bu sonuglar, Fas’ta yapilan [27] ve diger
iilkelerde yiiriitiilen ¢calismalar [29] ile drtiismektedir.

Yaprak 61

Tohum 17
Meyve
Yumru
Tim Bitki
Govde
Kok

AN

Kullanilan Bitki Kisimlari

Kullanim Oram (%)

Sekil 5. Diyabet tedavisinde kullanilan bitki kisimlarinin kullanim oranlar1

Yorede bitkisel ilag hazirlamada kullanilan ana yontemler %41,67 ile dekoksiyon ve %33,33 ile infiizyondur.
Bunlari, sirasiyla %20,83 oraninda toz seklinde hazirlama ve %4,17 ile ham halde kullanma takip etmektedir (Sekil 6).
Su, ¢ogu preparasyonda ana ¢oziicii olarak kullanilmaktadir. Ayrica, g¢esitli bitki kisimlari emilimlerini ve tibbi
ozelliklerini gelistirmek igin yag, bal, siit veya cay ile karistirllmaktadir. Diinya ¢apinda ve Fas’in diger bolgelerinde,
dekoksiyon ve infiizyon en sik kullanilan bitki hazirlama iglemleridir [25,28]. Hazirlanan ilaglar ¢ogunlukla oral yolla
almmaktadir.

S 41,67

g 3333

= 40 20,83

=

)

5 -
Dekoksiyon Infizyon Toz fslem Gormeyen

. Ham Halde
On Hazirhik Uygulamalan

Sekil 6. Bitkilerde 6n hazirlik yontemlerinin uygulama siklig1
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Tablo 1. Agadir Ida Outanane bolgesinde diyabet tedavisinde kullanilan tibbi bitkiler ve bazi 6zellikleri

Tiirlerin Latince Adlar1/ Familya Yerel Ad Bitki Kullanmilan On Hazirhk Uygulama us KD NAS Kaynaklar
Tipi Kisimlar _ Sekli (%)
Argania spinosa (L.) Skeels / Sapotaceae Argan Meyve, Yaprak | Infiizyon, ham 85.11| 2.22 0.60 |[11,25,26]
Asphodelus tenuifolius Cav. /Asphodelaceae Iguri, L-berwag Yumru Toz 29.79| 0.88 0.40 |[11]
Ceratonia siliqua L. / Fabaceae Tikida, Kharroub Yaprak | Infiizyon 2553| 1.20| 033 |[11,30]
Ciistus creticus L. / Cistaceae Irguel Yaprak | Bal, ¢orek otu ile 2079| 082| 053 |[2627]
karistirilmig toz
Citrullus colocynthis (L.) Shrad. / Cucurbitaceae Aferziz, Hadja Tohum Toz 21.28| 1.11 0.19 |[11,25,26,30]
Cladanthus mixtus (L.) Chevall. / Asteraceae ljdignbamlal, Babonj Dogal- Tiim bitkd Infiizyon, dekoksiyon 59.57| 2.15 0.54
Et_Jphorbla 0ff|C|_narum subsp. echinus (Hook. f. &Coss.) Tikiout, Zaggoum, Yabani Govde Toz 1915  1.00 019 |[11,25]
Vindt / Euphorbiaceae Daghmus
Globularia alypum L. / Plantaginaceae Tasselgha, Ainamab Yaprak Dekoksiyon 53.19| 2.08 055 |[11,12,26]
Kleinia anteuphorbium (L.) Haw. / Asteraceae Acheberdeau Yaprak Dekoksiyon 38.30| 1.00 0.38
Lavandula dentata L. / Lamiaceae Igerch, Halhal Yaprak Dekoksiyon S 12.77| 1.20 0.11 |[10,12]
A o
Lavandula maroccana Murb. / Lamiaceae Iguiz, Khzama Yaprak Dekoksiyon %‘ 17.02| 1.33 0.13 | [25,26]
Launaea arborescens (Batt.) Murb./ Asteraceae Ifrskel, Oujan, Mmu-lbeyng Kok Dekoksiyon © 2553 0.75 0.34 |[10,11,16,26]
Nigella sativa L. / Ranunculaceae Sanouj, Habba saouda Kiiltiir Tohum Bal ile karigtirilmis toz 2766/ 087 032 |[1,11,12]
Olea europaea L. / Oleaceae iltoun, Zit, Zbouj, Yaprak Infiizyon 68.09| 1.78 0.54 |[1,11,12,25,26,30]
zemmour
Pulicaria mauritanica Batt. / Asteraceae Bamghar D?fggﬁi' Yaprak Dekoksiyon 53.19| 2.08 0.52
Salvia aegyptiaca L. / Lamiaceae Iderki Yaprak Dekoksiyon 57.45| 2.08 0.28
Salvia officinalis L. / Lamiaceae Salmia ik Yaprak | Dekoksiyon 2553| 071| 036 |[1,11,12,26,30,31]
ultur =
Syzygium aromaticum (L.) Merr. & L. M. Perry / Korenfal Tohum Infiizyon
Murthoeae | 1489 117| 013 |[10]
Tetraclinis articulata (Vahl) Mast. / Cupressaceae Azouka, Adrar Yaprak Infiizyon 51.06| 2.00 0.48 |[10,12]
Thymus broussonetii Boiss. / Lamiaceae Azoukni, Zaater Yaprak Infiizyon 21.28| 0.83 0.26 |[11]
: : Dogada 4 o

Thymus satureioides Coss. /Lamiaceae Tazouknnit, Zaitra Yagbani Yaprak Infiizyon 29.79| 1.17 052 |[10,11]
Ziziphus lotus (L.) Lam. / Rhamnaceae Azegar, Sedra, Nbeg Tohum Dekoksiyon 17.02| 1.33 0.13 |[10,11]
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3.4. Etnobotanik Gostergeler

Her bir tiirlin Uygunluk Seviyesi (US) ve Kullanim Degeri (KD) mevcut bilgilerden hesaplanmaktadir. US,
katilimeilarin belirli bir hastaligi tedavi etmek igin potansiyel bitki tiirlerine yonelik tercihlerini belirtmistir. KD en sik
kullanilan bitki tiirlerini, NAS ise diyabet tedavisi igin katilimcilarin ¢ogunlugu tarafindan kabul edilen en popiiler tibbi
bitkileri belirtmektedir [22]. Caligma alaninda tanimlanan bitki tiirlerinin US, KD ve NAS degerleri sirasiyla %12.77 ile
%85.11, 0.71 ile 2.22 ve 0.11 ile 0.60 arasinda degismektedir (Tablo 1).

Belirlenen 22 tiiriin 7 adedinin (Argania spinosa, Globularia alypum, Olea europaea, Cladanthus mixtus,
Pulicaria mauritanica, Salvia aegyptiaca ve Tetraclinis articulata) uygunluk seviyesinin %350'den fazla oldugu
saptanmistir. Bes tiir, A. spinosa, G. alypum, C. mixtus, P. mauritanica ve S. aegyptiaca, ise olduk¢a yiiksek KD degeri
(>2) gostermistir (Tablo 1).

Calismada kaydedilen biitiin tibbi bitkiler icerisinde diyabet tedavisi i¢in en popiiler bitkiler; > 0,5 nisbi atif
sikligi ile A. spinosa, C. creticus, G. alypum, O. europaea, C. mixtus, P. mauritanica, T. articulata ve T. satureioides
tiirleri olmustur (Tablo 1).

Agadir Ida Outanane bolgesinde yapilan ¢alismada elde edilen sonuglara gore; A. spinosa, G. alypum, C. mixtus
ve P. mauritanica'nin yiiksek kullanim degeri ile yiiksek nispi atif sikligina sahip oldugu belirlenmistir. Elde edilen
sonuglarda A. spinosa, C. creticus, G. alypum ve O. europaea'nin diyabet tedavisinde en sik kullanilan bitki tiirleri olarak
belirlendigi Fas’ta rapor edilen diger ¢calismalarla benzerlik géstermektedir [11,12,25,26,27,32].

Bildigimiz kadariyla, diyabetin tedavisinde ilk kez Cladanthus mixtus, Pulicaria mauritanica ve Salvia
aegyptiaca'dan bu ¢alisma ile bahsedilmektedir. Bu bitkilerin anti-diyabetik aktivitesi (Tablo 1) in vivo, in vitro ve/veya
klinik caligmalarla deneysel olarak onaylanmalidir. Argania spinosa [33], Citrullus colocynthis [34], Globularia alypum
[35], Olea europaea [32] ve Salvia officinalis [31] gibi pek ¢ok bitki tiiriiniin anti-diyabetik etkileri pek ¢ok ¢alismada
arastirilmigtir.

4. Sonugclar ve tartisma

Giiney Fas'm Agadir Ida Outanane bolgesinde yasayan yerel halkin saglik sisteminde geleneksel tip, 6nemli bir
rol oynamaktadir. Bolge halkinin diyabet tedavisinde gelencksel tibba bagli olmasinin nedeni bitkisel ilaglarn etkin
olusunun yaninda modern tibba ulagsmada ekonomik imkanlarin az olusudur. Bu ¢alisma, diyabet tedavisi igin kullanilan
22 bitki tiirliniin tanimlanmasina ve tibbi bitkiler ile ilgili geleneksel bilgilerin korunmasima katkida bulunmaktadir.
Ayrica, diyabetin geleneksel tedavisinde Cladanthus mixtus, Pulicaria mauritanica ve Salvia aegyptiaca tiirlerinden ilk
kez bahsedilmistir.
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Abstract

This study is conducted between May and October 2017 and 2018, during the day and night by field studies on
the foothills of Nemrut Caldera and Mount Nemrut by targeting the detection of Pyraloidea and Geometridae moth
species. As a result of the field studies, 93 taxa belonging to Pyraloidea and 52 species of Geometridae are determined.
Of these taxa, 80 species belonging to the Pyraloidea and, 40 species belonging to the Geometridae have been identified
for the first time in Nemrut Caldera. With these records, the number of Pyraloidea species in Nemrut Caldera increased
to 94 and the number of Geometridae species increased to 58. And, of these taxa, 20 species of Pyraloidea, and 21 of
Geometridae are new records for the Bitlis province. The number of pyraloid species in the Bitlis province has risen to
238 and also the number of geometrid species to 137.

Key words: Nemrut Caldera, Pyraloidea, Geometridae, Lepidoptera, Bitlis, Turkey

*

Nemrut Kalderasi Tabiat Amit1 Pyraloidea ve Geometridae (Lepidoptera) Faunas1 Uzerine Arastirmalar

Ozet

Bu galisma 2017 ve 2018 yillarinin Mayis-Ekim aylar1 arasinda, Nemrut Kalderasi ve Nemrut Dagi’nin
eteklerinde yapilan arazi ¢alismalariyla, Pyraloidea ve Geometridae giive tiirlerinin tespiti hedeflenerek yiirtitilmistiir.
Aragtirmalar sonucunda, 93 Pyraloidea taksonu ve 52 Geometridae tiirii tespit edilmistir. Bu taksonlardan 80 Pyraloidea
ve 40 Geometridae tiirii Nemrut Kalderasi’nda ilk kez tespit edilmistir. Bu kayitlarla birlikte Nemrut Kalderasi’nda
Pyraloidea tiir sayisi 94’e, Geometridae tiir sayist ise 58’¢ yiikselmistir. Yine bu taksonlardan 20 Pyraloidea ve 21
Geometridae tiirii Bitlis ili i¢in yeni kayit niteligindedir. Bitlis ilindeki pyraloid tiir sayis1 238’e, geometrid tiir sayisi ise
137’ye yiikselmistir.

Anahtar kelimeler: Nemrut Kalderasi, Pyraloidea, Geometridae, Lepidoptera, Bitlis, Tiirkiye
1. Introduction

Pyraloidea are one of the largest superfamily of Lepidoptera, including nearly 16,000 identified species in two
families, Pyralidae and Crambidae [1]. The wingspan in adults is between 6-95 mm. The head and haustellum scaly, labial
palp are mostly linear and distinct, the maxillary palp is 4-segmented (uncommonly 2-3 segmented). The wing shape is
usually quite elongated and the forewings are pointed. Adults are mostly nocturnal, some are crepuscular and a few are
diurnal. There are various lifestyles in the biology of the larvae that are leaf folding, netting, body piercing, root and rash
eater. They are harmful in almost all crops, forest trees and warehouse products [2]. Known Pyraloidea species in Bitlis
is 218 and in Nemrut Caldera is 14 [3-4].
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The geometrid moths form one of the richest family of Lepidoptera with about 21.000 defined species [5]. The
geometrid moths are represented by 900 species in Europe [6] and by 684 species in Turkey [7]. Geometridae fauna in
Turkey is examined in 208 genera of 6 subfamilies: Archiearinae, Orthostixinae, Geometrinae, Sterrhinae, Larentiinae
and Ennominae. The subfamilies are distinguished according to vascular vein patterns. Geometrid adults are mostly
nocturnal and are interested in various light sources. They show relationship with Drepanidae, Uraniidae and Pyralidae
families when classified based on adult morphology. However, they can be distinguished by the larval morphology as
well as, tympanal organ in the first abdominal segment in the adult and, the presence of the hard bristle bundles
(chaetosema) between antenna and eye [8].

The study area, Nemrut Caldera Nature Monument, is located 15 km north of Tatvan district in the west of Van
Lake basin and between the lands of Ahlat-Tatvan districts [9]. Caldera has an elliptical shape with 7 to 8 m diameter and
3050 m altitude [10]. The main lakes within the caldera are Nemrut Lake (or Big Lake), Ilica Lake and a fresh water lake,
which is situated approximately 3 km east of the Big Lake. This lake is especially important for the local people engaged
in animal husbandry [11]. Mount Nemrut contains 450 plant species, of which a total of 43 taxa are endemic to Turkey
and, including about 21 rare nationwide [12-13]. Nemrut Caldera was designated as Natural Monument in 2003, Important
Plant Area in 2005 and Important Nature Area in 2006 [9, 13-14]. Also, Kogak and Kemal [11] stated that the caldera can
be described as the Insect Diversity Center.

In the Nemrut Caldera, the first comprehensive study on Lepidoptera was conducted by Kemal and Kogak [10].
In this study, the authors presented 87 butterfly species with 4 moth species and one of them is a geometrid moth, Aplocera
columbata (Metzner, 1945). The last comprehensive study on Lepidoptera fauna in Nemrut Caldera was published by
Kogak and Kemal [11]. In addition to the comparative analysis of habitat preferences of diurnal species, the study included
231 species of 21 families. 10 of these species are Pyraloidea and 16 are Geometridae species. (Pyraloidea: Catoptria
mytilella (Hiibner, [1805]); Ephelis cruentalis (Geyer, [1832]); Evergestis frumentalis (Linnaeus, 1761); E. umbrosalis
(Fischer v. Roslerstamm, [1842]); Mecyna lutulentalis (Lederer, 1858); Metaxmeste sericatalis (Herrich-Schiffer,
[1848]); Noctuelia superba (Freyer, [1844]); Nomophila noctuella ([Denis & Schiffermiiller], 1775); Pyrausta (s.str.)
aurata (Scopoli, 1763); Tretopteryx pertusalis (Geyer, [1832]), Geometridae: Aplocera annexata (Freyer, [1830]); A.
columbata (Metzner, 1845); A. plagiata (Linnaeus, 1758); Cidaria fulvata (Forster, 1771); Ematurga atomaria (Linnaeus,
1758); Entephria ignorata (Staudinger, 1892); Eupithecia mesogrammata Dietze, 1908; Gnophos (Dicrognophos)
pseudosnelleni (Rjabov, 1964); Idaea rusticata ([Denis & Schiffermiiller], 1775); Neognopharmia stevenaria (Boisduval,
1840); Nychiodes (Eunychiodes) variabila Brandt, 1938; Orthostixis cribraria (Hiibner, [1799]); Pydna bahara (Brandt,
1938); Scotopteryx bipunctaria ([Denis & Schiffermiiller], 1775); Selenia lunularia (Hibner, 1788); Thetidia persica
Hausmann, 1996). Moreover, Kemal and Kocak [15] in their study on Pyraloidea presented new records for Turkey and
for Nemrut Caldera; Megasis kocaki Akin, 2016, Pyrausta despicata (Scopoli, 1763), P. porphyralis ([Denis &
Schiffermiiller], 1775) (also new for the fauna of Turkey), Sciota rhenella (Zincken, 1818). Recently, recording of
Agonopterix dideganella (Amsel, 1972) (Depressaridae) species and its hostplant with larval parasitoid reported by Akin
et al., [16] from Nemrut Caldera. Seven et al., [17] were described a new geometrid moth, Eupithecia nemrutica Seven,
Mironov & Akin, 2019 for the science from the study area.

2. Materials and methods

The studies were carried out in the inner parts of Nemrut Caldera and on the slopes of the mountain at 11 locations
between May-October 2017 and 2018, during the day and night. Diurnal specimens were caught with sweep nets and UV
light traps were used for capture of the nocturnal species. Researches were mostly carried out at night, because of the
majority of the study materials were nocturnal. The collected samples are labeled after being softened and stretched. The
samples were first distinguished according to their external morphologies. And, genital preparations were performed for
unidentified species. The method applied by Robinson [18] was followed while preparing the genital structures. The all
samples of Pyraloidea group and the duplets of Geometridae family are stored in the Zoology Research Laboratory of
Bitlis Eren University. In addition to the collections of the authors, the main sources used in diagnostics are as follows:
Pyraloidea: Amsel [19-21]; Bleszynski [22]; Leraut [23]; Roesler [24-25]; Slamka [26-29]; Goater et al., [30].
Geometridae: Hausmann, [6, 31]; Hausmann and Viidalepp, [32]; Leraut, [5]; Mironov, [33-34]; Skou and Sihvonen,
[35].

The field studies are carried out 11 localities in Nemrut Caldera including:

1. Northeast slope, 2167 m, 38°63'96,9”N 42°79'38”E, 2. Yayla remnant road, South pit, 2360 m, 38°61'01,6”N
42°26'74,5”E, 3. Yayla remnant road, South pit, 1 km to the big lake, 2303 m, 38°61'17,6”N 42°24'48”E, (Fig. 1) 4.
Tatvan-Ahlat crossroad, 2322 m, 38°63'13,2”N 42°2529”E, (Fig. 2) 5. Between Cekmece Village-Hotel, Upper slope,
2236 m, 38°34'26,17”N 42°16'02,48”E, 6. Between Cekmece Village-Hotel, Down the slope, 2177 m, 38°3421,72”N
42°16'10,62”E, 7. Steam chimney, Curves, 2287 m, 38°63'95,2”N 42°24'81”E, 8. Large lake surroundings, 2257 m,
38°38'38,99”N 42°14'13,10”E, 9. Southeast side slope, near ropeway, 2463 m, 38°58'60,9”N 42°26'82,4”E, 10. Caldera
hub, 2408 m, 38°62'32,7”N 42°26'00,9”E, 11. Small lake, North flatness, 2296 m, 38°63'04,4”N 42°27'06,6”E.
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3. Results

As a result of the field studies, 93 taxa (90 at species level, 3 at genus level) belonging to the Pyraloidea and 52
species of Geometridae were identified. The species are presented in alphabetical order within the families, subfamilies
and genera. Species detected for the first time from Nemrut Caldera are marked with one asterisk (*) and new records for
Bitlis province are marked with two asterisks (**) after the species name combinations.

Superfamily Pyraloidea Latreille, 1809
Family Crambidae Latreille, 1810
Subfamily Crambinae Latreille, 1810

Agriphila Hiibner, [1825]

A. deliella (Hiibner, [1813])** (Fig. 3)
A. poliella (Treitschke, 1832)**

A. tolli (Bleszynski, 1952)*

Ancylolomia Hiibner, [1825]
A. palpella ([Denis & Schiffermiiller], 1775)**

Catoptria Hiibner, [1825]
C. dimorphella (Staudinger, 1881)*
C. pinella (Linnaeus, 1758)*

Glaucocharis Meyrick, 1938
G. euchromiella (Ragonot, 1895)*

Metacrambus Bleszynski, 1957
M. carectellus (Zeller, 1847)*

Pediasia Hiibner, [1825]
P. matricella (Treitschke, 1832)*

Subfamily Glaphyriinae (= Evergestinae, Noordinae) W. T.

M. Forbes, 1923

Evergestis Hiibner, [1825]

E. infirmalis (Staudinger, 1870)*

E. mundalis (Guenée, 1854)*

E. segetalis (Herrich-Schéffer, ([1855])**

E. umbrosalis (Fischer v. Roslerstamm, [ 1842])

Subfamily Odontiinae Guenée, 1854
Cynaeda Hiibner, [1825]

C. gigantea (Staudinger, 1879)*

C. superba (Freyer, [1845])

Ephelis Lederer, 1863
E. cruentalis (Geyer, [1832])

Metaxmeste Hiibner, [1825]
M. sericatalis (Herrich-Schéffer, [1848])

Phlyctaenomorpha Amsel, 1970
P. sinuosalis (Le Cerf, [1910])*

Tegostoma Zeller, 1847
T. perlepidalis (Guenée, 1854)*

Subfamily Pyraustinae Meyrick, 1890

Achyra Guenée, 1849
A. nudalis (Hiibner, 1796)**

Loxostege Hiibner, [1825]
L. turbidalis (Treitschke, 1829)**

Paracorsia Marion, 1959
P. repandalis ([Denis & Schiffermiiller], 1775)*

Pyrausta Schrank, 1802

P. aerealis (Hiibner, 1793)*

. armeniaca Slamka, 2013**

. castalis Treitschke, 1829*

. despicata (Scopoli, 1763)

. limbopunctalis (Herrich-Schéffer, [1849])**
. porphyralis ([Denis & Schiffermiiller], 1775)
. sanguinalis (Linnaeus, 1767)*
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Sitochroa Hiibner, [1825]
S. palealis ([Denis & Schiffermiiller], 1775)**

Subfamily Scopariinae Guenée, 1854

Anarpia Chapman, 1912
A. incertalis (Duponchel, 1832)*

Eudonia Billberg, 1820
E. mercurella (Linnaeus, 1758)*

Subfamily Spilomelinae Guenée, 1854

Mecyna Doubleday, [1849]
M. subsequalis (Herrich-Schiffer, 1855)

Metasia Guenée, 1854
M. comealis Amsel, 1961**

Nomophila Hiibner, [1825]
N. noctuella ([Denis & Schiffermiiller], 1775)

Udea Guenée, [1845]

U. confinalis (Lederer, 1858)*
U. dispunctalis (Guenée, 1854)*
U. ferrugalis (Hiibner, 1796)*
Udea sp.

Family Pyralidae Latreille, 1809
Subfamily Phycitinae Zeller, 1839

Acritonia Amsel, 1954
A. comeella Amsel, 1954*

Acrobasis Zeller, 1839
A. consociella (Hiibner, [1813])*
A. dulcella (Zeller, 1848)*

Ancylosis Zeller, 1839

A. cinnamomella (Duponchel, 1836)*
A. dumetella (Ragonot, 1887)*
Ancylosis sp.

Anerastia Hiibner, [1825]
A. lotella (Hiibner, [1813])**

Investigations on the Fauna of Pyraloidea and Geometridae (Lepidoptera) of Nemrut Caldera Natural Monument
Kesran AKIN, Erdem SEVEN



Arsissa Ragonot, 1893
A. ramosella (Herrich-Schéffer, [1855])*

Asalebria Amsel, 1953
A. exasperata (Staudinger, 1879)*

Bradyrrhoa Zeller, 1848

B. gilveolella (Treitschke, 1833)*
B. imperialella (Ragonot, 1887)*

B. mesobaphella Ragonot, 1888**

Cadra Walker, 1864
C. furcatella (Herrich-Schiffer, [1849])*

Ematheudes Zeller, 1867
E. punctellus (Treitschke, 1833)*

Ephestia Guenée, 1845
E. unicolorella Staudinger, 188*
E. welseriella (Zeller, 1848)*

Epiepischnia Amsel, 1954
E. pseudolydella Amsel, 1954*

Epischnia Hiibner, [1825]
E. cretaciella Mann, 1869** (Fig 4)

Episcythrastis Meyrick, 1937
E. tabidella (Mann, 1864)*

Etiella Zeller, 1839
E. zinckenella (Treitschke, 1832)*

Euzophera Zeller, 1867
E. luculentella Ragonot, 1888**

Homoeosoma Curtis, 1833

H. inustellum Ragonot, 1884*

H. nimbellum (Duponchel, [1837])**
H. sinuellum (Fabricius, 1794)*

Hypochalcia Hiibner, [1825]

H. ahenella ([Denis & Schiffermiiller], 1775)*

Hypsotropa Zeller, 1848
H. limbella Zeller, 1848*

Isauria Ragonot, 1887
1. dilucidella (Duponchel, 1836)*

Keradere Whalley, 1970
K. lepidella (Ragonot, 1887)*
Keradere argyrophanes (Meyrick, 1937)**

Lambaesia Rebel, 1903
L. fumosella (Ragonot, 1887)**

Laristania Amsel, 1951
L. taftanella (Amsel, 1954)*
Laristania sp.

Megasis Guenée, 1845
M. kocaki Ak, 2016

Metallosticha Rebel, 1901
M. argyrogrammos (Zeller, 1847)*
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Monotonia Amsel, 1955
M. straminella (Zerny, 1914)*

Myrlaea Ragonot, 1887
M. albistrigata (Staudinger, 1881)*

Pempelia Hiibner, [1825]
P. alpigenella (Duponchel, 1836)**

Pempeliella Caradja, 1916
P. sororiella (Zeller, 1839)*

Phycitodes Hampson, 1917

P. albatella (Ragonot, 1887)*
P. binaevella (Hiibner, [1813])*
P. lacteella (Rothschild, 1915)*
P. saxicola (Vaugham, 1870)*

Pima Hulst, 1888
P. christophori (Ragonot, 1887)*

Polyochodes Chrétien, 1911
Polyochodes farsella (Amsel, 1951)*

Psorosa Zeller, 1846
P. dahliella (Treitschke, 1832)*
P. maraschella Caradja, 1910*

Pterothrixidia Amsel, 1954
P. squalidella (Eversmann, 1842)**

Sciota Hulst, 1888
S. rhenella (Zincken, 1818)

Selagia Hiibner, [1925]
S. spadicella (Hiibner, 1796)*

Synoria Ragonot, 1888
S. antiquella (Herrich-Schiffer, [1855])*

Uncinus Amsel, 1951
U. nobilellus (Ragonot, 1887)*

Subfamily Pyralinae Latreille, 1809

Aglossa Latreille, [1796]
A. pinguinalis (Linnaeus, 1758)**

Pyralis Linnaeus, 1758
P. perversalis (Herrich-Schiffer, [1849])*

Synaphe Hiibner, [1825]
S. bombycalis ([Denis & Schiffermiiller], 1775)*

Family Geometridae Leach, 1815
Subfamily Geometrinae Leach, 1815

Thalera Hiibner, [1823]
T. fimbrialis (Scopoli, 1763)

Subfamily Larentiinae Duponchel, 1845

Aplocera Stephens, 1827

A. annexata (Freyer, [1830])
A. columbata (Metzner, 1845)
A. opificata (Lederer, 1870)*
A. plagiata (Linnaeus,1758)
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Catarhoe Herbulot, 1951
C. permixtaria (Guenée, [1858])*

Cidaria Treitschke, 1825
C. fulvata (Forster, 1771)

Docirava Walker, [1863]
D. mundata (Staudinger, 1892)* (Fig. 5)

Euphyia Hiibner, [1825]
E. frustata (Treitschke, 1828)**

Eupithecia Curtis, 1825

. amasina Bohatsch, 1893**

. distinctaria Herrich-Schéffer, [1848]**
. fuscicostata Christoph, 1887**

. gueneata Milliére, 1862**

. impurata (Hiibner, [1813])**

. intricata Zetterstedt, [1839]**

. nemrutica Seven, Mironov & Akin, 2019
. oblongata (Thunberg, 1784)**

. pusillata (Fabricius, 1787)**

. schiefereri Dietze, 1904**

. succenturiata (Linnaeus, 1758)**
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Perizoma Hiibner, [1825]
P. bifaciata (Haworth, 1809)**

Scotopteryx Hiibner, [1825]
S. bipunctaria ([Denis & Schiffermiiller], 1775)

Subfamily Ennominae Duponchel, 1845

Aspitates Treitschke, 1825
A. quadripunctata (Goeze, 1781)*

Charissa Curtis, 1826

C. libanotica (Wehrli, 1931)**

C. luticiliata (Christoph, 1887)**

C. obscurata ([Denis & Schiffermiiller], 1775)**
C. wanensis (Wehrli, 1936)*

Crocallis Treitschke, 1825
C. inexpectata Warnecke, 1940**

Gnophos Treitschke, 1825
G. sartatus (Treitschke, 1827)**

4. Conclusions and discussion

Neognopharmia Wehrli, 1953
N. stevenaria (Boisduval, 1840)

Nychiodes Lederer, 1853
N. variabila Brandt, 1938

Ourapteryx Leach, 1814
O. sambucaria (Linnaeus, 1758)*

Stegania Guenée, [1845]
S. dilectaria (Hiibner, 1790)*

Synopsia Hiibner, [1825]
S. sociaria (Hiibner, [1799])**

Synopsidia Djakonov, 1935
S. phasidaria (Rogenhofer, 1873)*

Subfamily Orthostixinae Meyrick, 1892

Orthostixis Hiibner, [1823]
O. cribraria (Hiibner, [1799])

Subfamily Sterrhinae Meyrick, 1892

Idaea Treitschke, 1825

1. consanguinaria (Lederer, 1853)**

I. ossiculata (Lederer, 1871)*

I. proclivata (Fuchs, 1902)**

I. rusticata ([Denis & Schiffermiiller], 1775)
I. trigeminata (Haworth, [1809])*

Lythria Hiibner, [1823]
L. cruentaria (Hufnagel, 1767)*

Rhodostrophia Hiibner, [1823]

R. vibicaria (Linnaeus, 1761)* (Fig. 6)
R. badiaria (Freyer, [1841])**

R. cuprinaria (Christoph, 1876)*

Scopula Schrank, 1802

. beckeraria (Lederer, 1853)*

. decorata ([Denis & Schiffermiiller], 1775)
. immistaria (Herrich-Schéffer, [1852])*

. incanata (Linnaeus, 1758)**

. marginepunctata (Goeze, 1781)*

. ornata (Scopoli, 1763)*

. submutata (Treitschke, 1828)*

DL unmmwmnm

In this study, 90 species belonging to Pyraloidea were identified from Nemrut Caldera and out of these species,

3 taxa were diagnosed at the genus level. The identified species according to family and subfamily belonging to these
families are; Crambidae (38): Crambinae (9), Glaphyriinae (4), Odontiinae (6), Pyraustinae (11) Scopariinae (2),
Spilomelinae (6); Pyralidae (52): Phycitinae (49), Pyralinae (3) (Table 1).

Table 1. Distribution of the species belonging to Pyraloidea

Family Subfamily Species number
Crambinae 9
Glaphyriinae 4
Crambidae Odontiinae 6
Pyraustinae 11
Scopariinae 2
Spilomelinae 6
Pyralidae Phycitinae 49
Pyralinae 3
Total 90
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As can be seen from Table 1, the highest number of the determined species from the study area is Phycitinae
subfamily and the least species is Scopariinae subfamily.

Pyraloidea has known with 14 species from Nemrut Caldera and 218 species from Bitlis province [3-4]. In this
study, 80 of the identified species are new reports for Nemrut Caldera and, 20 of them are new records for Bitlis province
(Table 2). The highest number of registrations for both regions is determined in Phyicitinae subfamily. And, in Odontinae
and Scopariinae subfamilies were not found any new record for Bitlis. Moreover, the number of the species belonging to
the Pyraloidea increased to 94 in Nemrut Caldera and 238 in Bitlis.

Table 2. New records of Pyraloidea species for Nemrut Caldera and Bitlis

Family Subfamily Nemrut Caldera Bitlis
Crambinae
Glaphyriinae

Crambidae Odontiinae
Pyraustinae
Scopariinae
Spilomelinae

Pyralidae Phycitinae
Pyralinae
Total
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In Geometridae family, a total of 52 species are found in the study area in Geometrinae, Larentiinae, Ennominae,
Orthostixinae and Sterrhinae subfamilies. And, 21 of the identified species are found for the first time in Bitlis Lepidoptera
fauna. The maximum number of the species is determined from the subfamily of Larentiinae. Also, the least number
includes the subfamilies Geometrinae and Orthostixinae. Similarly, Larentiinae subfamily has the most new records with
12 new species for the Lepidoptera fauna of Bitlis Province (Table 3). According to the results of the research, the number
of geometrid moths in the field raised to 58 [11]. Also, the number of geometrid moths in Bitlis has reached to 137 species
an increase of about 18 % with addition 21 species to previously known 116 species [3].

Table 3. Number of the species according to Geometridae subfamilies and new records for Bitlis

Subfamily Species number New records for Bitlis
Geometrinae 1 -

Larentiinae 21 12

Ennominae 13 5

Orthostixinae 1 -

Sterrhinae 16 4

Total 52 21

The results of the study show that Nemrut Caldera is very rich in Pyraloidea and Geometridae species. In this
respect, it is thought that it should be studied the other groups belonging to Lepidoptera.
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5. 6.
Figures: 1. Yayla remnant road, South pit, 1 km to the big lake, 2. Tatvan-Ahlat crossroad, 3. Agriphila deliella (Hiibner,
[1813]) (Crambidae), 4. Epischnia cretaciella Mann, 1869 (Pyralidae), 5. Docirava mundata (Staudinger, 1892)
(Geometridae), 6. Rhodostrophia vibicaria (Linnaeus, 1761) (Geometridae)
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Abstract

The aim of current study was to determine fatty acid compositions, lipid soluble vitamins, phenolic compounds,
radical scavenging activities, antioxidant activity and metal chelating capacity of Helichrysum armenium subsp. araxinum
extracts. It was found that palmitic acid (C16:0) was primary fatty acid (58,99+1,21%). Current study demonstrated that
lipid soluble vitamin contents were lowest. However, stigmasterol and [B-sitosterol were found as 79,4+1,17 and
29,2+0,87, respectively in this study. Also, present study showed that H. armenium subsp. araxinum has highest naringin
content (1156,8+3,57 pg/g) whilst it has high vanillic acid (213,242,32 pg/g), caffeic acid (151,6+1,27 pg/g) and ferulic
acid (117,94+1,26 pg/g) contents. On the other hand, it was demonstrated that H. armenium subsp. araxinum has highest
DPPH (except for 10 pul), ABTS radical scavenging activities and metal chelating capacity in 100 pl.

Key words: fatty acids, Helichrysum armenium subsp. araxinum, lipid soluble vitamins, phenolics, radical scaveging
activity

Helichrysum armenium DC. subsp. araxinum (Kirp.) Takht. taksonunun bazi biyokimyasal iceriklerinin
belirlenmesi

Ozet

Bu ¢aligmanin amaci, Helichrysum armenium subsp. araxinum 6ziitlerinin yag asidi bilesimi, yagda ¢oziinen
vitaminleri, fenolik bilesikleri, radikal temizleme faaliyetleri, antioksidan aktivitesi ve metal selatlama kapasitesini
belirlemektir. Arastirmada palmitik asidin (C16:0) birincil yag asidi oldugu ve (58,99+1,21%) yagda ¢6ziinen vitamin
icerilerinin en diisiik seviyede oldugunu belirlenmistir. Stigmasterol ve B-sitosterol, sirasiyla 79,4 + 1,17 ve 29,2 + 0,87
olarak tespit edilmistir. Ayrica mevcut ¢aligma, Helichrysum armenium subsp. araxinum’un en yiiksek naringin igerigine
(1156,8 + 3,57 ng / g) sahip oldugunu ayrica yiiksek miktarda vanilik asit (213,2 +2,32 ug/ g), kafeik asit (151,6 = 1,27
ng / @) ve ferulik asit (117,94 £ 1,26 pg / g) igerigine sahip oldugunu gdstermistir. Ote yandan, Helichrysum armenium
subsp. araxinum, en yiiksek DPPH (10 ul hari¢), ABTS radikal temizleme aktivitesi ve 100 ul’de metal selatlama
kapasitesine sahiptir.

Anahtar kelimeler: yag asitleri, Helichrysum armenium subsp. araxinum, yagda ¢6ziinen vitaminler, fenolikler, radikal
temizleme aktivitesi

1. Introduction

The name of Helichrysum, is composed of the combination of Greek words helios and chryos which meaning
sun and gold because it has inflorescences of a shining yellow [1]. The genus is usually known as “Altin Otu” or “Olmez
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Cicek” in Turkey and used as herbal tea [2]. The genus comprises more than a thousand taxa which significantly spread
out in the Mediterranean areas. Genus Helichrysum is naturally distributed in Turkey [3-6]. In Turkish flora, the genus is
represented by 27 taxa, of which the endemism ratio is 55 % [7]. The members of genus may be annuals, herbaceous
perennials or shrubs, expanding to a height of 90 cm [8]. It grows on rocky, dry or sandy areas in the Mediterranean [9].

Species from Helichrysum generally are used traditional medicine against kidney stones, inflammation,
gallbladder, cold, liver, diabetes and digestive disorders [10,11]. It has been approved by World Health Organization and
European Medicines Agency consuming as the infusion or decocation of flowers of species from genus [12]. It is accepted
that the curative effects of genus is chiefly due to some antioxidants including mainly flavonoids, coumarins, phenolic
acids contents. Phenolics have significant role as antioxidant against lipid peroxidation [13]. Their antioxidant capacity
is come from act as hydrogen donor, scavenging free superoxide cavenger and metal chelating [14]. The aim of present
study is to determine the fatty acids, lipid soluble vitamins, sterols, phenolic contents, radical scavenging activities, metal
chelating of Helichrysum armenium subsp. araxinum.

2. Materials and methods
2.1. Chemical agents

All chemicals were supplied from Sigma-Aldrich.
2.2. Plant materials

Sample plants were collected from Harput/Elazig and identified by Dr. Murat KURSAT in 2011 and were stored
in the Firat University Herbarium. The fatty acid compositions, lipid soluble vitamins, flavonoids, phenolic acids radical
scavenging activity (DPPH and ABTS), Fe chelating were evaluated in the Helichrysum armenium subsp. araxinum
extracts. Experiments were repeated three times.

2.3. The analysis of fatty acid, lipid soluble vitamins and sterol

2 g seed materials finely ground in a mill and were extracted with isopropanol/hexane (2:3 v/v) for fatty acid,
sterol and vitamin analyses were [15]. The lipid extracts were centrifuged at 10.000 g for 5 minutes and filtered. The
solvent was then removed by using rotary evaporator at 40°C. The samples were kept at -25°C. The experiment was
repeated three times.

2.3.1. The analysis of fatty acids

2% sulphuric acid (v/v) in methanol was used to form fatty acid methyl esters [16]. The fatty acid methyl esters
were treated with n-hexane and separated by gas chromatography and flame-ionization detection (Shimadzu GC 17 Ver.3)
coupled to a Glass GC 10 software. Nitrogen was used as carrier gas flow ratio 0.8 ml/min. and capillary column (25 m
in length and 0.25 mm in diameter; Permabound 25, Macherey-Nagel, Germany) was used to conduct the
chromatographic analysis. The heat of, detector, column and injection valve were adjusted as 240, 130-220, and 280°C,
respectively.

2.3.2. Chromatographic analysis and quantification of lipid soluble vitamins and sterols

Lipid-soluble vitamins and phytosterols were taken from the lipid fraction based on the method of Sanchez-
Machado [17]. The samples were dissolved in acetonitrile/methanol (75/25 v/v) and 50 mL were injected into the HPLC
(Shimadzu, Japan). A Supelcosil TM LC18 (250 x 4.6 mm, 5 mm, Sigma, USA) was used as column and
acetonitrile/methanol (75/25, v/v) was used as mobile phase. The temperature of the column was kept at 40°C.
Determination was performed at 320 nm for retinol (vitamin A) and retinol acetate, and 215 nm for d-tocopherol, vitamin
D, a-tocopherol, a-tocopherol acetate, 202 nm for phytosterols, 265 nm for vitamin K1 [18]. Class Vp 6.1 software was
used to obtain data. The results of the analyses were written as pg/g for samples.

2.4. Extraction of seed materials for phenolics

Homogenisation was conducted by using 5 ml 80% methanol to measure the flavonoid and phenolic acids. The
samples were centrifuged at 5000 rpm at +4°C and dimethyl sulphoxide (DMSO) was used to provide a reserve solution.

2.5. Chromatographic conditions for flavonoids
Chromatographic analysis was done method offered by Zu et al. [19]. Column was PREVAIL C18 reversed-

phase column (15x4.6mm, Spm, USA) and mobile phase was methanol /water/acetonitrile (46/46/8, v/v/v) comprisng
1.0% acetic acid [19]. It was used 1.0 ml/min. as flow ratio and chromatographic peaks were confirmed by determining
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retention times with those of the standards. Resveratrol, quercetin, naringenin, naringin, catechin, myricetin, morin, rutin,
kaempferol and vanillic acid, cinnamic acid, caffeic acid, ferulic acid and rosmarinic acid were measured by DAD
following RP-HPLC. Flow ratio were 1.0 ml/min and the chromatographic peaks of the samples were affirmed by
measuring retention times with those of the standards. Chromatographic studies were done at 25°C.

2.6. Antioxidant activity
2.6.1. DPPH radical scavenging capacity

DPPH radical was afresh prepared based on method by Liyana- Pathiranan and Shahidi (2005). 4. 0 ml DPPH
solution were mixed with 25, 50, 100, 150 and 250 pL of extract. The complex were kept at the dark for 30 minutes at
room temperature. The absorbances were measured spectrophometrically at 517 nm. 1 M quercetin was used as reference
[20]. The results were determined by using formula:
DPPH radical scavenging capacity (%) = [(Abs_control — Abs_sample)]/(Abs control)] x 100
Abs_control is the absorbance of DPPH radical + methanol; Abs_sample is the absorbance of DPPH radical + sample
extract/standard.

2.6.2. ABTS 2,2-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt assay

ABTS radical cation assay was defined method done by Ree et al. [21]. The ABTS radical cation (ABTSe+) and
7 mM ABTS mixed with 2.45 mM potassium persulphate to obtain ABTS radical cation. The solution kepted for 12-16
h at room temperature. The (ABTS+*) solution was dissolved with water to measure an absorbance of 0.700 + 0.020 at
734 nm. 3 ml ABTS solution were mixed with 25, 50, 100, 150 and 250 pL of extract and absorption was detected during
6 min. Absorbance of control (3.0 mL (ABTSe+) solution with 30 L water) was written as Acontrol [22].
ABTS radical cation scavenging capacity (%) = [(Abs_control — Abs_sample)]/ (Abs_control)] x 100
2.6.3. Metal chelating activity

The chelating capacity were done method by Dinis et al. [23]. 50 ul of 2 mM FeCl, was added to several
concentrations including 50, 100, 250 and 500 pg/mL of extracts. 5 mM ferrozine (0.2 mL) added to mixture to start
reaction. The solution kept at the room temperature for 10 minutes after the solutions was mixed strongly. 562 nm was
used as abosrbance [23]. The percentage inhibiting of of ferrozine—Fe?* complex was found following formula:

Ferrous ion chelating activity (%) = [1 - (As /Ac )] x 100 where A was the absorbance of the control, and As
was the absorbance of the extract/ standard [24]. Positive control was Na;EDTA.

3. Results
Table 1. Fatty acid compositions of Helichrysum armenium subsp. araxinum
Fatty acid
Fatty Acids composition %

10:0 1,88+0,27

14:0 2,72+0,32
16:0 58,99+1,21

16:1 n7 4,73+0,33

18:0 5,47+0,74

18:1n9 9,20+0,84

18:2 n6e 5,57+0,68

18:3n3 2,65+0,2

24:1 8,74+0,79

Present study showed that Helichrysum armenium subsp. araxinum has highest palmitic acid content (C16:0;
8,99+1,21%). The other saturated fatty acids were stearic acid (C18:0; 5,47+0,74%), capric acid (C10:0; 1,88+0,27%)
and myristic acid (C14:0; 2,72+0,32%). On the other hand, oleic acid (18:1 n9; 9,20+0,84%), linoleic (C18:2 n 6;
5,57+0,68), linolenic acids (C18:3 n 3; 2,65+0,2) and nervonic acid (C:24:1; 8,74+0,79%) were found as unsaturated
fatty acids.

Table 2. Lipid soluble vitamin and sterol contents of Helichrysum armenium subsp. araxinum

Lipid-soluble vitamins Amounts (ng/g)

K1 0,1+0,01

K2 0,1+0,01
R-tocopherol 0,4+0,01

D2 0,3+0,01

D3 0,05+0,01
a-tocopherol 4,5+0,57

Ergosterol 0,5+0,01

Stigmasterol 79,4+1,17
B-sitosterol 29,2+0,87
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It was found that lipid soluble vitamin and ergosterol contents of Helichyrsum were lowest or trace amounts.
However, stigmasterol (79,4+1,17 pg/g) and B-sitosterol (29,2+0,87 pg/g) contents of Helichrysum armenium subsp.
araxinum were relatively high.

Table 3. Flavanoid contents of Helichrysum armenium subsp. araxinum

Flavonoids Amounts (ug/g)
Rutin 396,24+2,57
Myricetin 18,8+0,59
Morin 1,1£0,04
Quercetin 0,2+0,01
Kaempherol -
Catechin 181,8+2,47
Naringin -
Naringenin 1156,8+3,57
Resveratrol -

Present study showed that quercetin, kaempherol, naringenin and resveratrol contents of Helichyrsum were
lowest or absent. However, the naringin amount of Helichyrsum armenium subsp. araxinum was found highest
(1156,8+3,57 pg/g). Also, it was found that rutin (396,24+2,57 ng/g) and catechin (181,8+2,47 pg/g) amounts of
Helichyrsum armenium subsp. araxinum were high. The myricetin content of Helichyrsum armenium subsp. araxinum
was determined as 18,8+0,59 ng/g.

Table 4. Phenolic acid contents of Helichrysum armenium subsp. araxinum

Phenolic acids Amount (ng/g)
Vanillic acid 213,242.32
Cinnamic acid 7,1£0,84
Caffeic acid 151,6+1,27
Ferulic acid 117,94+1,26
Rosmarinic acid 26,6+0,87

It was found that Helichyrsum has low cinnamic acid (7,1+0,84 pg/g) and rosmarinic acid contents (26,6+0,87
ug/g). However, it has high vanillic acid (213,2+2,32 ug/g), caffeic acid (151,6+1,27 ug/g) and ferulic acid (117,94+1,26
ug/g) contents.

Table 5. DPPH and ABTS radical scavenging activities of Helichrysum armenium subsp. araxinum

Concentrations | DPPH % ABTS %
10 pl 36,1+0,97 98,1+1,11
25 ul 69,6+0,74 | 99,48+1,21
50 ul 92,4+1,1 98,62+0,97
100 pl 93,1+1,3 98,31+0,84
250 pnl 92,2+0,94 | 98,96+0,79

Current study demonstrated that Helichyrsum has high DPPH radical scavenging activity except for 10 pul
concentration. Also, this study showed that Helichrysum armenium subsp. araxinum has highest ABTS radical scavenging
activity in all of concentrations studied.

Table 6. Fe Chelating activity of Helichrysum armenium subsp. araxinum

Concentrations

Fe-Chelating %

100 pl

932+1,14

500 pl

38,1+0,57

This study showed that Helichrysum armenium subsp. araxinum has 93,2+1,14% in 100 pul and 38,1+0,57% in
500 pl Fe-chelating activity.

4. Conclusions and discussion
It was found that Helichrysum armenium subsp. araxinum has highest saturated fatty acid content (69.06%).

Palmitic acid (C16:0) was major saturated fatty acid (58,99+1,21%) whilst oleic acid (C18:1 n9) was main unsaturated
fatty acid content of Helichrysum armenium subsp. araxinum (9,20+0,84%). Dilika et al. [25] indicated that Helichrysum
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has linoleic and oleic acids contents. Also, Powell et al. [26] indicated that Helichrysum has usual palmitic, stearic, oleic,
and linoleic acids. It was found that the lipid soluble vitamin contents of Helichrysum armenium subsp. araxinum were
trace or lowest in the present study. In addition, present study showed that stigmasterol content was 79,4+1,17 pg/g and
B-sitosterol was 29,2+0,87 ug/g, whilst ergosterol content was 0,5+0,01 pg/g. Different studies showed that Helichrysum
has B-sitosterol and stigmasterol compounds [27]. As far as we know this is the first report for lipid soluble vitamin
contents of Helichrysum armenium subsp. araxinum.

Present study showed that Helichrysum armenium subsp. araxinum has highest naringenin content (1156,8+3,57
pg/g). Also, this study found that rutin (396,24+2,57 pg/g) and catechin (181,8+2,47) contents of Helichrysum armenium
subsp. araxinum were high. Pljevljakusic et al. [28] showed that Helichrysum has flavanones naringenin (4) and
naringenin-5-O-glucoside are the dominant compounds in sandy everlasting. Also, Kolayli et al. [29] found that
Helichyrsum has rutin, catechin and quercetin. However Albayrak et al. [14] suggested that Helichrysum doesn’t contain
rutin. They indicated that chlorogenic acid, apigenin-7-glucoside and apigenin contents of Helychrysum were highest
[14]. It was demonstrated that apigenin, naringenin, apigenin-7-O-glucoside and naringenin-O-hexosides were major
constituents study done Gradinaru et al. [30]. The literatures demonstrated that Helichrysum has apigenin, isorhamnetin,
quercetin, myricetin, naringenin and kaempherol [31,11]. On the other hand, present study showed that Helichrysum has
high vanilic acid (213,242,32 pg/g), caffeic acid (151,6+1,27 pg/g) and ferulic acid (117,94+1,26 pg/g). Also, it was
found that Helichrysum armenium subsp. araxinum has cinnamic acid (7,1+0,84 pg/g) and rosmarinic acid (26,6+0,87
ng/g). Kolayli et al. [29] found that Helichrysum has vanilic acid, caffeic acid, cinnamic acid, chlorogenic acid, syringic
acid, coumaric acid, ferulic acid, benozic acid and gallic acid. Also, Bryksa-Godzisz et al. [31] showed that high
chlorogenic and ferulic acid contents. Furthermore, another study showed that Helichrysum has caffeic acid, chlorogenic
acid and quinic acid [32].

This study showed that DPPH scaveging activity of Helichrysum armenium subsp. araxinum was high (apart
from 10 pl) and Helichrysum armenium subsp. araxinum has highest ABTS radical scavenging acitivities in all of
concentrations studied. Albayrak et al. [14] indicated that all the extracts of Helichrysum including Helichrysum
armenium displayed an rising in free radical scavenging capacity. Aiyegoro and Okoh [8] concluded that Helichrysum
has potently active DPPH and ABTS scavenging. Also, Gouveia and Castillo [33] demonstrated that all of Helichrysum
extracts represented scavenging activity against DPPH and ABTS. Similarly, Aiyegoro and Okoho [34] indicated that
Helichrysum extracts displayed scavenging activity against all radicals including DPPH and ABTS tested. Also, it was
suggested that Helichrysum taxa represented strong free radical-scavenging activity [35,36]. On the other hand, this study
showed that Helichrysum armenium subsp. araxinum has 93,2+1,14% in 100 ul and 38,1+0,57% in 500 pl Fe-chelating
capacity. Haddouchi et al. [37] found that Helichrysum has highest ferric-ion chelating capacity. Similarly, the results of
study done by Aiyegoro and Okoho [30] suggested that Helichrysum has Fe-chelating reducing power.

Present study demonstrated that saturated fatty acid composition of Helychrysum armenium subsp. araxinum
highly especially palmitic acid and it has lowest lipid soluble vitamin contents. However, it was showed that Helychrysum
armenium subsp. araxinum has highest naringin content and high vanilic acid, caffeic acid and ferulic acids. Moreover,
current study suggested that Helichrysum armenium subsp. araxinum has strong antioxidant capacity.

(Bu galigmanin bir boliimii 8-10 Mart 2019 tarihlerinde 6. Uluslararasi Matematik, Miihendislik, Fen ve Saglik Bilimleri
Kongresinde s6zlii bildiri olarak sunulmus ve 6zet kitapgiginda basilmustir.)
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