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Easternmost Locality Record and Morphological Data of Cyrtopodion scabrum
(Heyden, 1827) (Squamata: Gekkonidae) in southeastern Anatolia, Turkey

Halime Koc!

Abstract

, Ufuk Biilbiil'

, Zeynep Aslan'

The locality record of the Rough Bent-toed Gecko (Cyrtopodion scabrum) from the Silopi

District of the Sirnak Province of Turkey was provided in the present study. The new
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Introduction

Rough Bent-toed Gecko, Cyrtopodion scabrum (Heyden,
1827) is a widely distributed species of the Cyrtopodion
genus, ranging from the African coast side of the Red Sea,
through the Arabian Peninsula, Iraq, Syria, Jordan, Israel,
southeastern Turkey, Iran, Azerbaijan, Afghanistan,
Pakistan and localities in the Rajasthan Desert, and India
(Leviton et al., 1992; Dadashi et al., 2009; Uetz et al.,
2013; Mohammed et al., 2015). It was also introduced in
Texas, United States of America (Werner et al., 2010). It
has been classified as LC (Least Concern) in the [IUCN
Red List since 2008 (Werner ef al., 2010).

Baran and Gruber (1982) aimed to clarify the relationship
degrees of the species belonging to the family Gekkonidae in

locality record extended the distribution area of the species 40 km to the east. Data based
on meristic pholidosis characters, metric measurements and color-patter features of the

specimens from Silopi were given in detail and compared with data given in the previous

Keywords: Rough Bent-toed Gecko, Pholidosis, Morphometric, Silopi, New locality

Turkey and they described the species, Cyrtodactylus
basoglui. However, Cyrtodactylus basoglui was considered
conspecific with Cyrtopodion scabrum. Cyrtodactylus
basoglui is a synonym of Cyrtopodion scabrum (Werner et
al., 2010).

In Turkey, C. scabrum was recorded from Sanlurfa
(in the Harran, Siverek, Surug, and Ceylanpinar districts),
Mardin (in the Midyat and Nusaybin districts) and Sirnak
(in the Cizre district) provinces (Baran & Gruber, 1982;
Baran & Atatiir, 1998; Sindaco et al., 2000; Cihan et al.,
2003; Ugurtas et al., 2007; Baran et al., 2013). Recently,
the species has been reported from the Akgakale district
in the Sanliurfa Province (Cakmak, 2018).

The present study provides the easternmost locality
record of Cyrtopodion scabrum in Turkey (Fig. 1) and all

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License m
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pholidolial and other morphological characteristics
belonging to two adult female individuals of the species
are presented.

Material and Methods

Material: KZL-347/2019, 2 99, 04.26.2019,
Cumbhuriyet, Silopi, Sirnak, leg. U. BULBUL, and Z.
ASLAN. During a field study on 26" April 2019, 2 99
(The gekkonid lizards were sexed by sounding for the
presence or absence of hemipenis pockets) individuals of
Crytopodion scabrum were recorded from the Cumhuriyet
Neighborhood, Silopi District of Sirnak Province
(37°25'454"N, 42°25'585"E, 965 m a.s.l.).

The gekkonid lizards were caught on the walls of a
garden around a house (Fig. 2). The garden consisted of
mulberry, fig and vine trees. Because of their accidental
discovery, we observed a small number of lizards. After
the individuals were photographed in their natural habitat,
they were anesthetized with MS 222. Then, 10%
formaldehyde was injected to the specimens and they

were stored in 70% ethanol. The collection number
(KZL-347 for Silopi) was given to the specimens and
they were placed at the Karadeniz Technical University,
Biology Department, Zoology Research Laboratory.

We prepared the metric and meristic data, modifying
the data obtained from the studies of Rastegar-Pouyani et
al. (2010)and Cakmak (2018). We used a stereomicroscope
to observe the morphological characters and a digital
caliper to measure the morphometric characters to the
nearest 0.01 mm. We obtained pholidolial features:
supralabial scales (SL, left-right, posterior end defined
by the last enlarged scale that touches infralabials at rear
corner of mouth); infralabials (IL, left-right, posterior
end defined by the posteriormost enlarged scales that
contact the supralabials at the rear corner of the mouth);
interorbital scales (IS, the number of scales between the
eyes in the widest region); smooth scales across widest
part of the belly (WB, number of scale rows around the
trunk at midbody); trihedral tubercles of the dorsum
(TTD, the number of trihedral tubercles across the widest
part of the dorsum); trihedral tubercles (TT, the number
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Figure 1. Map showing the localities of Cyrtopodion scabrum in Turkey. 1. Seyh Maksut Neighborhood, Sanliurfa 2. Suayip
District, Harran, Sanliurfa 3. Koyunluca Village, Harran, Sanliurfa 4. Tepedibi Village, Tektek Mountains, Sanliurfa 5.
Osmanbey Campus, Sanlmurfa 6. Aksemsettin Neighborhood, Sanliurfa 7. Devtesti Neighborhood, Siileymaniye, Sanlurfa 8.
Osmanli Neighborhood, Eyyiibiye, Sanlurfa 9. Sinirgéren, Akg¢akale, Sanliurfa 10. Ceylanpinar, Sanlwrfa; Surug, Sanliurfa,
11. Akgatarla, Nusaybin, Mardin 12. Nusaybin, Mardin 13. Kiziltepe, Mardin 14. Mardin 15. Cizre, Sirnak 16. Cumhuriyet
Neighborhood, Silopi, Sirnak. The white colored star shows the new locality (Data from: Baran & Gruber, 1982; Baran &
Atatiir, 1998; Sindaco et al., 2000; Cihan et al., 2003; Ugurtas et al., 2007; Baran et al., 2013; Cakmak, 2018).
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of trihedral tubercles from behind the neck to a point just
above the vent); subdigital lamellae under the 4" toe
(SDL, left-right, number of 4th toe lamellae, from 1st
lamella at the digit’s cleft to the most distal lamella);
transversal tubercles (TTMB, the number of transverse
tubercles from the midbody); ventral scales (VEN,
number of scales from below mental to the anterior border
of the cloaca); number of the scales surrounding the nasal
(SN, left-right, the scales surrounding the nasal, the
number of the scales contacted by the rostral and
supralabial); number of the scales between the nasal and
eye (NE, left-right the number scales counted straight
from the second nasal plate to the anterior part of the eye;
number of the scales between the eye and tympanum (ET,
left-right, the number of scales between the posterior part
of the left eye and the anterior part of the tympanum
opening, in the lateral part of the head); number of scales
between upper labials (UL, the number of scales in single,
between third upper labials); number of longitudinal

dorsal tubercles (LDT, the longitudinal number of the

o S S e

dorsal tubercles); number of the surrounding dorsal
tubercles (RDT, the mean number of scales around the
five tubercles randomly selected from the dorsal); gularia
(GLR, the number of the scales starting from the scales
contacting the mental to the level of the posterior of the
tympanum opening, in the ventral part of the head);
number of the cloacal spines (CS, the spines lined
symmetrically on both sides of the tail near the cloaca);
number of the scales surrounding the postmental (SP, the
number of the scales in contact with the postmentals).
The morphometric measurements in this study
following: snout-vent length (SVL, from tip of snout to
the anterior border of the cloaca); tail length (TL, from
the posterior border of the cloacal opening to tip of tail);
head width (HW, distance from left to right outer edge of
the head at its widest point); head length (HL, from snout
tip to the posterior border of tympanum); head depth
(HD, dorsoventral distance from the top of head to the
underside of the jaw at the transverse plane intersecting
the angle of the jaws); fore limb length (FLL, from

L __-_d. 1

Figure 2. A general view of the habitat of Cytopo};jioh scabruh% from Cufhhuriyet, Silépi, Slrrnérk’(Phot‘oﬁ by Zeynep ASLAN).
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shoulder joint to tip of fourth toe); hind limb length (HLL,
from groin to tip of fourth toe), snout-eye length (SEL,
from snout tip to the anterior border of the eye); eye-
tympanum length (ETL, from the posterior border of the
eye to the anterior border of tympanum); horizontal eye
diameter (HEYED, the greatest diameter of horizontal
eye); vertical eye diameter (VEYED, the greatest diameter
of the vertical eye); horizontal ear diameter (HEARD, the
greatest diameter of the horizontal tympanum) and the
vertical ear diameter (VEARD, the greatest diameter of
the vertical tympanum).

Results

We caught two adult female individuals between 4 and 5
p.m. on 26™ April 2019. The temperature was about 17°C.

Pholidolial characteristics: The number of supralabial
scales (left-right) was 10-10 in both specimens. 9-8 (left-
right) infralabial scales were counted in both specimens.
The number of lamellae under the 4™ toe was 26-24 (left-
right) in the first female specimen while it was 24-24 in the
second one. The longitudinal tubercles on the dorsum were
small and keeled. The number of scales (left-right) between
the posterior part of the left eye and the anterior part of the
ear opening, in the lateral part of the head was 18-18 in the
first female specimen while it was 24-24 in the second one.
The number of scales in contact with the postmentals was
10 in both specimens. The scales (left-right) surrounding
the nasal, the scales contacted by rostral and supralabial
was 1-1 in both specimens. The mean number of scales
around the five tubercles randomly selected from the dorsal
was 10.8 in the first female specimen while it was 9.6 in the
second one.

Morphometric measurements: SVL was 36.68 mm
and 34.38 mm for the first and second female individuals,
respectively. Tail length was 88.33 mm and 80.05 mm,
respectively. Head wide was 8.17 mm and 7.67 mm,
respectively. Head length was respectively 13.33 mm and
11.07 mm, respectively. Horizontal eye diameter (left-
right) was 2.70-2.73 in the first female specimen while it
was 2.62-2.64 in the second one. Vertical ear diameter
(left-right) was 1.36-1.33 in the first female specimen
while it was 1.19-1.17 in the second one. The distance
between the nostril and eye (left-right) was 3.12-3.74 in
the first female specimen while it was 3.08-3.62 in the
second one.

The metric and meristic characteristics of the collected
specimens are given in Table 1.

Color-pattern: In the specimens of C. scabrum, the
color of the back side was usually whitish. There were
dark brown spots on the dorsum of the first female while
these spots were light brown in the second female. The
tubercles on the dorsal were white, brown and cream
colors while they were white and brown colors in the
second female. The ventral color was usually cream and
white in both specimens. Dark brown colored bandings
were observed in the tail of both specimens. The tubercles
on the tail were white and light brown and the lower side
of the tail had a white color in both specimens (Fig. 3).

Up to now the species has been reported from Sanliurfa,
Mardin and Sirnak (from the Cizre District) provinces of
Turkey (Baran & Gruber, 1982; Baran & Atatiir, 1998;
Sindaco et al., 2000; Cihan et al., 2003; Ugurtas et al.,
2007). In the present study, we reported the easternmost
locality record of C. scabrum in Turkey. The findings of
the present study indicate that the individuals of the
species can be found in other provinces having suitable
habitats in the Southeastern Anatolian region of Turkey.

Diagnostic characteristics of the species: longitudinal
concavity in the frontal region of the head, usually 30
scales between the centers of the eyes, pupil vertical with
anterior and posterior margins, two or three pairs of
postmental shields, the first pair usually in contact behind
the mental, clawed and slender digits, three or more rows
(generally) of lateral scales on digits, a single series of
smooth transverse subdigital lamellae, end of digit weakly
or not at all laterally compressed, no fringes or
denticulations on the lateral digital scales, distal two or
three phalanges make an angle with the proximal portion
of the digits and males with preanal and/or femoral pores;
segmentation of tail pronounced (Leviton et al., 1992).
Morphological and morphometric data belonged to the
specimens of Silopi were compared to those of the
samples of C. scabrum observed in the studies of
Anderson & Leviton (1969); Haas & Werner (1969);
Baran & Gruber (1982); Rosler & Glaw (2009); Rastegar-
Pouyani et al. (2010); Nazarov et al. (2011); Nazarov et
al. (2012); Mohammed et al. (2015a); Mohammed et al.
(2015b) and Cakmak (2018).

The numbers of SL, IL and TTMB were higher and
the number of VEN was lower in the samples of Baran
& Gruber (1982) when compared our data. The
morphological and morphometric data belonged to the
specimens from the Southeastern Anatolia populations
in the study of Cakmak (2018) were also compared to
our samples. RDT appeared lower while TL was higher
in our two specimens. TT and UL were lower in only

Turk J Biosci Collect. 2020
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characteristics were only SDL (lower in Rastegar-

Pouyani et al. 2010) and TTD (lower in one specimen of
Silopi). TL was higher in the Silopi population than in
those of the samples of C. scabrum observed in the
studies of Nazarov et al. (2011); Nazarov et al. (2012);

one sample of the Silopi population. In addition, TL

appeared higher while SEL and ETL were lower in our
samples than in the specimens of Rosler & Glaw (2009).
When we compared our data to the specimen of
Rastegar-Pouyani et al. (2010), the different

»o ’
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Figure 3. Two female specimens of Cyrtopodion scabrum in the studied population. A. The first female specimen, B. The
second female specimen (Photo by Halime KOC).

Table 1. Descriptive statistics of some pholidolial characteristics and morphometric measurements of Cyrtopodion scabrum specimens collected from
Silopi-Sirnak. L represents left and R represents right. For abbreviations see text.

Character Rastegar-Pouyani et al. (2010) Cakmak (2018) This study

1 adult 38 27 33 (min-max) 30 22 (min-max) 1599 2 QQ
SL (L-R) 9-9 9-11;9-11 8-11;9-11 10-10 10-10
IL (L-R) 9-9 7-9;7-9 7-10;7-10 9-9 8-8
IS 15 9-15 9-15 16 15
WB 20-21 - - 21 20
TTD 13-14 - - 14 13
TT 28-29 - - 28 26
SDL (L-R) 20-21 22-25;22-26 22-26;22-28 26-24 24-24
TTMB - 10-11 9-11 12 12
VEN - 16-21 14-24 24 23
SN (L-R) - 5-5 5-5 5-5 5-5
NE (L-R) - 10-16;10-14 10-14;9-15 12-12 12-12
ET (L-R) - 15-20;15-21 14-23;15-23 18-18 18-17
UL - 14-19 14-19 14 13
LDT - 10-11 9-11 12 11
RDT - 13-16 12.5-17 10,8 9,6
GLR - 34-45 33-43 38 38
CS - 1-2 1-2 1 1
SP - 9-16 9-16 10 10
SVL (mm) 44.6 31-51 31-55 36.68 34.38
TL (mm) - 38-65 37-71 88.33 80.05
HW (mm) 8.2 6.45-9.72 5.49-11.62 8.17 7.67
HL (mm) 11.4 8.74-14.72 8.49-14.68 13.33 11.07
HD (mm) 6.5 3.57-7.23 3.38-7.96 6.09 5.11
FLL (mm) 21.3 - - 21.04 20.02
HLL (mm) 28.4 - - 28.11 27.03
SEL (L-R) (mm) - 2.44-4.6;2.96-4.52 2.57-4.54;2.86-5.16 3.12-3.74 3.08-3.62
ETL (L-R) (mm) - 2.8-4.51;2.74-4.57 2.79-4.98;2.54-4.95 3.98-3.96 3.20-3.17
HEYED (L-R) (mm) - 2.26-3.76;2.46-3.69 2.22-3.61;2.28-3.82 2.70-2.73 2.62-2.64
VEYED (L-R) (mm) - 1.53-3.09;2.09-3.06 1.98-3.36;1.4-3.35 2.04-2.02 1.98-1.96
HEARD (L-R) (mm) - 0.18-1.7;0.17-1.72 0.25-1.94:0.18-1.7 0.64-0.62 0.59-0.57
VEARD (L-R) (mm) - 0.34-1.38;0.42-2.03 0.5-2.18;0.36-2.09 1.36-1.33 1.19-1.17
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Mohammed et al. (2015a); Mohammed et al. (2015b).
Finally, our data appeared similar to those of the samples
observed in the studies of Anderson & Leviton (1969)
and Haas & Werner (1969).

We used a very low number of the specimens.
Comprehensive observations, including more individuals
are necessary to compare the Silopi population with other
Anatolian populations. Future detailed surveys from
Silopi to the east and north may reveal the new localities
of the species in the Southeastern Anatolian region of
Turkey.
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Introduction

Furkan Oztiirk' ®, Nurcihan Hacioglu Dogru?

Abstract

Microorganisms inhabit extreme environments such as high nickel rich soils are novel in
terms of diversity and also valuable source of extracellular hydrolytic enzymes. The
present study focused on isolation and characterization of heterotrophic bacteria from
Nickel rich soils in Canakkale, using culture dependent method and assessment of their
heavy metal, antibiotic resistance and potential for production of some industrially
important enzymes. Total 35 bacterial isolates were characterized morphologically,
biochemically and these analysis of strains revealed that these strains were able to grow
between 4-50 °C. These isolates also showed high heavy metal and antibiotic resistance
and ability to produce one or more extracellular enzymes like amylase, protease, lipase and
DNAse. Thus, the isolates from Ezine, Canakkale could be potential candidates for
industrial applications.

Keywords: Soil bacteria, Nickel, Heavy metal, Antimicrobial sensivity, Enzymatic
activity

important toxic heavy metals (EPA, 2002). In addition,
nickel is considered to be one of the 25 important

Heavy metals which are the most important pollutant
sources in terms of soil pollution. They mixed and
accumulated in soils led to many environmental and
human health problems ranging from microbial activity,
soil fertility, biodiversity and yield losses of products,
food chain through to poisoning (Ozay & Mammadov,
2013). Nickel (Ni) metal is one of these chemicals; it is
classified by the Environmental Protection Agency
(EPA), as one of 129 important pollutants and 14

compounds which are poisonous to human health.
Ni-containing plants are called high-level metal
accumulators (hyper accumulators). This term represents a
concentration 100 times higher than the maximum expected
for non-accumulating species grown in serpentines
(Brooks, 2000). More than half Alyssum taxa of the Flora
of Turkey, has high levels of heavy metal accumulation
properties. Some of the regions in the Ezine district of
Canakkale are very important areas for the development of
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the Alyssum pinifolium (Nyar, T.R. Dudley) plant. As a
result of the soil analyzes performed by Esen (2016), the
structure of the soil of the Ezine Road is fertile, the salinity
0.33 dS/m (without salt), the pH 7.52 (slightly alkaline),
the lime 0.81 % (low), the organic matter 0.85 %. (low),
phosphorus 3.99 kg/da (low), potassium 13.95 kg/da (low),
calcium 810 ppm (low), magnesium 619 ppm (medium),
sodium 399 ppm (high), iron 7.62 ppm (very high), copper
0.22 ppm (low), manganese 5.44 ppm (medium), zinc 0.17
ppm (low), and nickel 1702 mg/g (very high) was
determined. In addition, the amount of nickel collected in
the plant samples obtained from the A4. pinifolium
distribution areas was analyzed: 1781 mg/g in the Ezine
road population (Esen, 2016).

It is possible to develop new technologies from these
adapted organisms by reducing the amount of nickel in soil
and water, especially by understanding the metabolic activities
of nickel-related microorganisms. Therefore, it is important to
know the microbial diversity in these areas. In this study, it
was aimed to determine the bacterial diversity in nickel-
containing A. pinifolium soils and to determine some
biochemical properties, environmental requirements and
antibiotic-heavy metal resistance and enzymatic activities of
isolates that could be used in possible Ni bioremediation.

Material and Methods

Site description and sample collection

The region which covers about 3208 m? and found species
of A. pinifolium in slope with serpentine soil (39°52°’N
and 26° 19°E) by the highway where locate 6 km North
away from Ezine district of Canakkale province (Table
1). Appointed soil samples were collected from 10 cm
depth of soil surface with the help of sterile spatula from
different five locations that A. pinifolium exists and
transferred into sterilized polythene bags and transported
aseptically to laboratory.

Table 1. Location, altitude and coordinates of soil samples.

Isolation and purification of bacterial isolates

10 g of collected soil samples were suspended in 90 g
distilled water 0.90% and the suspension were made 107
fold serial dilution. 100 pL of each fold was transferred to
appropriate growth medium. Nutrient Agar and Tryptic
Soya Agar were used for bacterial isolation. The plates
were incubated at 35 + 2°C for 24 h (Tamer et al., 1989).
The colonies grown on the plates were purified by
successive streaking on nutrient agar plates. Isolated
bacterial strains were then stored at 4°C in refrigerator for
further study.

Biochemical characterization

The pure cultures were obtained. The appearance of
colony such as shape, color was observed by magnifying
lens (10X) with the simple strain technique after the
growth of isolated strains. Gram staining process was
performed according to the method determined by
Bozkurt (2016). A series of basic biochemical tests were
performed with oxidase, catalase, indole, citrate, voges
proskauer (VP), methyl red (MR) test and Kilger’s iron
agar (KIA) test (Tamer et al., 1989).

Determination of physiological growth characteristics
of isolates

Isolates transferred to calibrated medium for determining
the appropriate growth requirement such as pH,
temperature, salt, using carbon resource by using culture
dependent method as described previously by Bozkurt
(2016). The effect of pH on growth of isolates was tested
with the pH range from 5.0 to 11.0. The temperature
range for optimum growth was determined by incubating
the isolates from 4 to 50°C (Bozkurt, 2016). The effect of
the salt on growth of isolates was tested with the salt
range from 2.0 to 23.0% (Karaboz & Ozcan, 2005).

Samples Location Altitude Coordinates
I Ezine/Canakkale 1 39.873416 N
m
(Near of Araplar strait ) 26.323919 E
. e 39.840276 N
11 Sarimsakli bridge, Kendirlik site 55m
26.320107 E
. . 39.853860 N
I Araplar strait, Ahlatli site 50m
26.318425 E
. 39.960355 N
v Menderes Mountain 273 m
26.374708 E
- - 39.982499 N
\% Ovacik, Kiigiik Uludag 423 m
26.416317E
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Antibiotic sensitivity testing

Susceptibility testing was performed by an agar diffusion
method (Bauer et al., 1966), using Mueller—Hinton Agar
(Oxoid) and 15 antibiotic discs: Sulfamethoxazole
(SMZ100), Oxytetracycline (T30), Cephotaxime (CE30),
Cefoxitin (CN30), Trimethaprim (TR10), Cephalothin
(CH30), Chloramphenicol (C30), Kanamycin (K30),
Furazolidone (FR50), Cefmetazole (CMZ30),
Tobramycin (TB10), Erythromycin (E15), Ampicillin
(A10), Gentamicin (G120), Amoxicillin (AX25). The
isolates were determined to be sensitive to antibiotics
according to the information supplied by the manufacturer
(NCCLS, 2007). Reference strain of Escherichia coli
ATCC 11230, were used as control organisms for
verification of the antibacterial effect of the discs.

Determination of the MIC of heavy metals

The minimal inhibitory concentration (MIC) for each
bacterial isolate for seven heavy metals was determined
by using Mueller—Hinton Agar which is containing Cd*",
Cr’*, Cu?**, Ni*", Mn?", Pb**, and Zn?" at concentrations
ranging from 100 to 12800 pg/mL. The metals were
added as CdCl,.2H,0, K,Cr,0,, CuSO, 5H,0, Ni(CO),,
MnCl,.2H,0, Pb(NO,), and ZnCl,. The isolates were
considered resistant if the MIC values exceeded that of
the E. coli K-12 strain which was used as the control

(Matyar et al., 2008).

Screening of isolates for extracellular hydrolytic
activities

All isolates were examined for their enzyme activity like
DNase, lipase, protease and amylase by using standard
methods (Sokol et al., 1979; Collins et al., 1989; Collins
et al., 2003).

Results

A total of 35 bacteria were isolated from five stations soil
samples. According to Gram staining reaction, 31 Gram
positive and 4 Gram negative, rod shaped isolates were
determined. 34 bacteria have endospore structure; 5
bacteria were found to be oxidase positive and 14 bacteria
to be catalase positive. All to bacteria were found give
results for indole test (+/-), 15 bacteria citrate tests were
positive, 24 bacteria were tested for methyl red positive
and 29 bacteria were tested for VP test positive (Table 2).

Allisolates showed optimum growth in the temperature
range of 20-37°C. 20 isolates at 4 °C; 9 isolates did not
grow at 50 °C (Fig. 1). The optimum pH range for growth

of all strains was observed 5.0 to 11.0, except 1T1 and
3T13 (at pH 9) and 4T30 (at pH 11) (Fig. 1). Isolates
growth rate at different salt concentrations was examined;
these rates were 100%, 80%, 25.71%, 31.42% at the salt
concentration of 2%, 6%, 12%, 18%, respectively. There
was no growth at the salt concentration of 23% (Fig. 2).

It was found that most effective antibiotic was G120
and about 94.28, 85.71, 82.85 and 80% of the isolates
were resistant to CN30, A10, T30 and CMZ30,
respectively (Fig. 3).

Results of heavy metal resistance of isolates were
shown in Figure 4. The highest concentration of Cd*’,
Cr¥*, Cu?*, Ni*', Mn?*, Pb?*, Zn*" metals which observe
the bacteria growth are 40%, 17.14%, 17.14%, 17.14%,
31.42%, 8.57%, 20%, respectively.

The isolates were tested for their ability to produce
four industrially important hydrolytic enzymes (Table 3).
Interestingly, it was noted that except SN12 and 3N2, all
other strains showed multi hydrolytic enzyme production
ability. 28 isolates showed the ability to produce also 4
enzymes. 5 bacteria showed the ability to produce 3
enzymes and 2 bacteria just showed the ability to produce
1 enzyme (Table 3).

Discussion

Nowadays, the increasing industrialization rate in the
world is threatening for the quality of abiotic resource
such as soil, water and atmosphere. Contaminating of
ecosystem and the amount of toxic and dangerous
substance has been increased by using of industrial
activities and the application of various chemicals
(Eghomwanre et al., 2016). Toxic metals, including
extremely basic metals, disrupt their biological structures
and systems into reversible or irreversible compatibility,
leading to the impaired organ function or ultimate death.
The environment contains less amount of Ni which
known heavy metal. Environmental pollution increase
day by day because of the using of vast industrial of
nickel containing material production includes recycling
and disposal of them. By Ni mining or by various
industrial processes, power plants or incinerators, rubber
and plastic industries, nickel-cadmium battery industries
and electroplating industries are caused of charging of Ni
into the atmosphere. The widespread using or occupational
exposure of Ni in various industries is definitely a matter
of serious impact on human health.

There are many studies where new isolates with different
isolates and conditions are adapted to different soils, such as
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Table 2. Morphological features and biochemical characteristic of isolates (+: positive; -: negative; Y = yellow (acid), P = pink
(alkaline), Black = H,S)

Characteristics
Station Isolate Gram KIA
. Shape Endospore Oxidase Catalase Indole Citrate MR VP
staining Slant Butt  Gas
1N4 + Rod + - - +/- - alkaline acid - + -
IN5 + Rod + - + +/- - alkaline alkaline - + +
IN7 - Rod + - + +/- + alkaline acid - + +
— IN18 + Rod - + + +/- + alkaline acid - + +
1T1 + Rod + - + +/- - alkaline acid - + +
1T2 + Rod + + - +/- - alkaline alkaline - + +
1T3 + Rod + - - +/- - alkaline acid - + +
2N15 - Rod + - + +/- + alkaline acid - + +
2N19 + Rod + - - +/- - alkaline alkaline - + +
= 2T4 + Rod + - + +/- + alkaline  acid - - -
2T6 + Rod + - + +/- - alkaline alkaline - + +
2T24 + Rod + - - +/- + alkaline acid - - +
3N1 + Rod + - + +/- - alkaline acid - + +
3N2 - Rod + - + +/- + alkaline acid - + +
= 3N3 + Rod + + - +/- - alkaline alkaline - - +
= 3N17 + Rod + + - +/- - alkaline  acid - - -
3T13 - Rod + - - +/- + alkaline alkaline - + -
3T14 + Rod + - - +/- + alkaline alkaline - + +
4N9 + Rod + - - +/- + acid  alkaline - + +
4T9 + Rod + - + +/- - acid acid - + -
4T10 + Rod + - - +/- - alkaline acid - - +
4T12 + Rod + - + +/- - alkaline acid - + -
Z 4T26 + Rod + - - +/- + alkaline  acid - + +
4T27 + Rod + - + +/- - alkaline alkaline - - -
4T30 + Rod + - - +/- + alkaline acid - + +
4T31 + Rod + + - +/- + alkaline alkaline - - -
4T32 + Rod + - + +/- - alkaline alkaline - - -
5N12 + Rod + - + +/- - alkaline acid - - -
5N13 - Rod + +/- - alkaline acid - - -
5N14 + Rod + - - +/- - alkaline acid - + +
. 5T15 + Rod + - - +/- + alkaline acid - - -
5T17 + Rod + - - +/- - alkaline alkaline - + +
5T19 + Rod + - - +/- - alkaline acid - + -
5T20 + Rod + - - +/- + alkaline alkaline - + -
5T28 + Rod + - - +/- + alkaline acid - + -
. 100
z 100
E -
- 80 E 80
B
E b0 é 60
£ 8
s 40 g a
%‘ 20 ;'; 20 .
g 2 -
0 g 0
4°C  20°C 37°C 50°C pH pH5 pH7 pH9 pH11 X 2% 6% 12% 18% 23%
Temperature (°C) and pH salt concentrations

Figure 1. Percent of temperature and pH growth range of ~ Figure 2. Percent of salt tolerance of isolated soil bacteria.
isolated soil bacteria.
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Figure 3. Percent of antibiotic resistance against isolated
soil bacteria.

heavy metal chemicals or extreme physical conditions
(Giilcan, 2006; Sevgi, 2007; Sarag et al., 2008; Diilger,
2012; Eghomwanre et al., 2016; Neelam et al., 2018).
Neha et al. (2015) isolated and identified heavy metal
resistant bacteria from petroleum soil of Loni and found that
the strains showed diverse metabolic pattern of carbon
sources and other growth factors. They also showed tolerance
to other heavy metals, such as copper, lead and nickel.
Eghomwanre et al. (2016) researched some selected
bacteria that are from contaminated soils and sediments
around Warri area of Delta State, for the tolerances of
antibiotic resistance patterns and heavy metals such as
Pb, Zn, Cd and Fe. The most resistant isolates were
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Figure 4. Percent of heavy metal resistance of isolated soil bacteria.
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Table 3. Screening of industrially putative enzymes from
isolated soil bacteria (+: positive; -: negative)

Isolates no DNAse Lipase Protease Amylase
1N4 + + + +
INS
IN7
IN18
1T1 -
1T2
1T3

2N15
2N19
2T4
2T6
2T24 -
3N1
3N2
3N3
3N17
3T13
3T14
4N9
4T9
4T10
4T12
4T26
4T27
4T30
4T31
4T32
5N12 -
5N13 -
5N14
5T15
5T17
5T19
5T20
5T28

+ o+ o+

I T O
+ o+ o+t o+t

+ o+ o+ o+t o+ o+t

+

T
I T T
I T T

+ o+

B e e T T

+ o+ o+ o+ o+t
+ o+ o+ o+ o+ o+ o+
+ o+ o+ o+ o+ o+ o+

Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa from the experiment of
multiple drug resistance on the bacterial isolates; while
Klebsiella mobilis exhibited the least resistance. At
different concentrations of Pb and Cd, all the bacterial
isolates exhibited various degree of sensitivity; meanwhile
the organisms showed abundant and moderate growth in
the Fe and Zn even at higher concentrations. Our results
show similarities with these studies. In the present study
high degree of heavy metals resistance associated with
multiple heavy metals was detected in Ni rich soil
bacteria. These metal resistant bacteria can be utilized in
bioremediation of metal contaminated environments. In
addition to heavy metal resistance, our isolates have high
antibioticresistance and enzymatic activity. Inimitableness
and characteristics of them could be used as agents of

potential bioremediation for taking out the heavy metals

from the environment and source of industrial enzymes.
More studies are required to assess the heavy metal
extraction ability of those isolates.
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Abstract

The feeding habits of two omnivorous fish species, Vimba vimba (L., 1758) and Scardinius
erythrophthalmus (L., 1758) from the Biiyiikcekmece Reservoir (Turkey) were investigated
through stomach content analyses. Samplings were carried out monthly to describe the
dietary composition of two species and to assess whether it overlapped. The diet spectrum
of V. vimba consisted of eight prey categories: Diptera, Insecta extremities, plants,
Cladocera, Bivalvia, Ostracoda, Pisces and detritus. Detritus has the highest value in terms
of modified index of relative importance and it was followed by Insecta. The diet
composition of S. erythrophthalmus consisted of four prey categories: Insecta extremities,
plants, Bivalvia and detritus. Plant has the highest value in terms of modified index of
relative importance and it was followed by detritus. No dietary overlap was detected,
except for the fish collected in spring. Fractional trophic level (TROPH) and its standard
error (SE) were estimated as 2.62+0.25 for V. vimba and 2.45+0.19 for S. erythrophthalmus.
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Introduction

Studying trophic relationships among fishes is important
for better understanding the role of fish in the food
network, prey-predatory interactions, fish farming and
biomanipulation processes. Additionally, investigations
of diet in fish assemblages in a particular area allow
understanding the ecological mechanisms by which a
several number of species are able to coexist in the same
community and the manner in which food is shared
(Novakowski et al., 2008).

Shallow lakes with a high surface area relative to their
volume tend to be productive because frequently mixing
of external and internal nutrients from top to bottom
enriches its productivity (Drake et al., 2011; Peel et al.,

Keywords: Diet, freshwater fish, omnivorous, feeding, lake

2019). Within this context, they constitute important
habitats for fish assemblages with complex trophic
interactions. Especially omnivorous fishes living in the
shallow and productive lakes are able to consume
alternative food sources and may show large diet
modification (Blanco et al., 2003).

Biiylikgekmece Reservoir is located in the northwest
of Turkey, and is one of the special shallow lake
ecosystems with its drastic change from past to present;
while it was a lagoon connected with the Sea of Marmara
in the past, its sea connection was blocked by a dam
construction in 1985, and this lagoon became a
freshwater lake over time (Ozulug, 1999). The main
freshwater inlet is the Stream Karasu; other sources are
some small-scale streams and surface waters. In this
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reservoir, the species composition has also shown a
rapid alteration in parallel with the drastic change of the
environmental conditions. Freshwater fish species living
in the tributaries of the reservoir has become dominant
in the lake over time. However, marine species such as
Pomatomus saltatrix (L., 1766) and Engraulis
encrasicolus (L., 1758) has eliminated from the lake.
Recently, the invasive gibel carp, Carassius gibelio
(Bloch, 1782) has been introduced into the lake in the
early 1990s (Ozulug, 1999) and has increased its
population in time (Sa¢ & Okgerman, 2015).

One paper investigated the diet of zooplanktivorous
Clupeonella cultriventris (Nordmann, 1840) in the
Biiylikgcekmece Reservoir (Sag, 2012). To the best of
author’s knowledge, there have been no other studies in
the lake, which demonstrate and/or compare the feeding
of native fish. This paper, therefore, attempts to evaluate,
for the first time, the ontogenetic and seasonal dietary
patterns of native Vimba vimba (L., 1758) and Scardinius
erythrophthalmus (L., 1758) and to investigate whether
there is a significant overlap between their diet
composition in the Biiylikgekmece Reservoir, where the
environmental conditions and the fish fauna have
dramatically changed over time.

Material and Methods

Fishes were collected monthly from March 2009 to
February 2010 from the Biiyiikgekmece Reservoir using
gillnets with different mesh sizes (10x10 mm, 20x20
mm, 3030 mm, 40x40 mm and 50x50 mm). Gillnets
were hauled parallel to shore and the sampling was
conducted in darkness approximately on a 10-12 h
timescale. Immediately after capture, alive fish specimens
were killed with an overdose of clove oil and then
transferred to the laboratory in cold conditions (portable
freezer, -18°C) for further examinations. Fish samples
were measured to the nearest 0.1 cm for fork length (FL)
and total body weight (W) was weighed on a digital
balance with a 0.01 g accuracy.

To determine the diet composition, fish were
dissected and the digestive tracts were removed and
fixedina4% formaldehyde solution before examinations.
The prey items were identified to the lowest possible
taxonomic level under a binocular microscope, thereafter
dried at 80°C (2—4 h) and weighted to the nearest 0.0001
g. The modified index of relative importance (MI1%) of
each food items were calculated according to Castriota
et al. (2005) as follows:

MI%=[(F%*xW%)/Z(F%*xW%)]x100, where F% is the
percentage of frequency of occurrence [(number of
digestive tracks containing a food item/total number of
digestive tracks with food)x100], and W% is the
percentage gravimetric composition. The index was
estimated for both length classes (6.0-8.9, 12.0-14.9,
15.0-17.9, 18.0-20.9, 21.0-23.9) and seasons in two
fish species. According to the literature, an average
interval of 3 cm can represent age classes for both
species (Czerniejewski et al., 2011; Giirsoy Gaygusuz,
2018). Fractional trophic level (TROPH) and its standard
error (SE) were estimated for each of the seasons and
length classes, using the ACCESS stand-alone
application TROPHLAB (Pauly et al., 2000).

Schoener’ Index (a) was used to assess dietary
overlap among length classes and seasons (Schoener,
1970) as follows; a=1-0.5(2(Pxi—Pyi)), where P and P,
are the points proportions of food category i, in the diets
group x and group y. The index ranges from 0 (no
overlap) to 1 (total overlap); the overlap value ofa>0.6
is considered to be biologically significant in terms of
prey items consumed by groups x and y (Macpherson et
al., 2010). Considering the low individual numbers
corresponding to each length classes, the samples were
gathered into three length classes (15.0-17.9, 18.0-20.9,
21.0-23.9 cm) for food overlap analysis. Where
appropriate, data are presented as the mean + SD
(standard deviation).

Results

Diet of V. vimba

During the sampling period, a total of 258 V. vimba
specimens were captured from the reservoir. The fork
length of the specimens ranged from 6.4 to 24.4 cm (mean
16.5 = 3.9 cm) and the body weight from 3.66 to 269.4 g
(mean 76.0 = 53.6 cm).

Of the total stomachs, 163 (63.2%) were empty. The
diet spectrum of V. vimba consisted of eight prey
categories: Diptera, Insecta extremities (unidentified),
plants (terrestrial plant and algae), Cladocera, Bivalvia,
Ostracoda, Pisces (eggs and larvae) and detritus. Detritus
has the highest value in terms of modified index of
relative importance (69.02%), the percentage gravimetric
composition (56.0%) and the percentage of frequency of
occurrence (64.06%), and it was followed by Insecta with
the values of 24.96% (MI1%), 25.95% (W%) and 50.0%
(F%) (Table 1). The values of the index of relative
importance (MI%) among length classes and seasons
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were given in Table 2 and Table 3. In all seasons and

length classes, the major foods of V. vimba were detritus.
The diversity of food items in the diet of fish has increased

Diet of S. erythrophthalmus
A total of 305 S. erythrophthalmus specimens were
collected from the reservoir. The FL of the specimens

Table 1. The values of the modified index of relative importance (MI1%), the percentage gravimetric composition (W%), the percentage
of frequency of occurrence (F%) and the trophic index for V. vimba and S. erythrophthalmus in the Biiylikgekmece Reservoir.

V. vimba (n=65)

S. erythrophthalmus (n=61)

Prey items MI (%) W (%) F (%) Prey items MI (%) W (%) F (%)
Diptera 0.50 3.30 7.81 Insecta extremities 1.75 4.66 15.22
Insecta extremities 24.96 25.95 50.0 Plants 61.70 53.58 46.74
Plants 1.45 6.03 12.5 Bivalvia 0.02 0.42 2.17

Cladocera <0.01 0.07 1.56 Detritus 36.53 41.34 35.87
Bivalvia 4.07 8.45 25.0

Ostracoda <0.01 0.03 4.69

Pisces 0.01 0.17 1.56

Detritus 69.02 56.0 64.06

TROPH + SE 2.62+0.25 TROPH + SE 2.45+0.19

Table 2. The values of the modified index of relative importance (MI1%), the percentage gravimetric composition (W%), the percentage
of frequency of occurrence (F%) and the trophic index among seasons for V. vimba in the Biiyiikgekmece Reservoir.

Spring (n=34)

Summer (n=5)

Autumn (n=18)

Winter (n=8)

Prey items

MI (%) W) F(®) | MI(%) W) F(%) |[MI(%) W (%) F () | MI(%) W) F (%)
Diptera 0.88 3.97 11.76 - - - - - - 0.88 6.36 12.5
Insecta extremities 45.09 32.44 73.53 10.72 13.61 40.0 6.93 16.57 22.22 0.40 291 12.5
Plants 2.64 7.92 17.65 - - - 0.32 3.05 5.56 0.12 0.86 12.5
Cladocera 0.01 0.11 2.94 - - - - - - - - -
Bivalvia 1.61 5.79 14.71 25.65 32.56 40.0 14.12 16.88 44.44 0.05 0.39 12.5
Ostracoda 0.01 0.04 0.36 - - - - - - - - -
Pisces - - - - - - 0.09 0.89 4.96 - - -
Detritus 49.77 49.73 52.94 63.63 53.84 60.0 78.54 62.60 66.67 98.55 89.48 100.0
Food category . 3 5 5
numbers
TROPH + SE 2.50+0.25 2.52+0.23 2.41+0.22 2.12+0.12

Table 3. The values of the modified index of relative importance (MI1%), the percentage gravimetric composition (W%), the percentage
of frequency of occurrence (F%) and the trophic index among size groups for V. vimba in the Biiylikgekmece Reservoir.

6.0-8.9 cm (n=4)

12.0-14.9 cm (n=16) 15.0-17.9 cm (n=16)

18.0-20.9 (n=13)

21.0-23.9 (n=16)

Prey items MI W F MI W F MI W F MI W F MI W F
) (P (0 | () () (R | () () (R | () () ()| () (%) (%)
Diptera - - - - - - - - - 0.19 0.67 1538 2.63 7.67 18.75
Insecta extremities - - - 28.77 38.81 43.75| 9.59 1521 37.5 |73.85 46.76 84.62 |13.19 14.45 50.0
Plants - - - 1.75 551 18.75| 0.01 0.09 6.25 - - - 595 13.03 25.0
Cladocera - - - 0.06 0.58 6.25 - - - - - - - - -
Bivalvia 91.43 2195 250 | 0.08 037 12.5 ] 9.02 1430 37.5 | 423 1472 1538 | 2.26 397 3125
Ostracoda - - - 0.07 022 18.75 - - - - - - - - -
Pisces - - - - - - - - - - - - 0.05 041 6.25
Detritus 8.57 78.05 75.0 | 69.27 5452 75.0 |81.38 70.40 68.75|21.73 37.85 30.77 | 75.92 60.48 68.75
Food category numbers 2 6 4 4 6
TROPH + SE 2.86+0.26 2.48+0.25 2.34+0.19 2.73+0.30 2.32+0.20

with an increase in fish length. Fractional trophic level
(TROPH) and its standard error (SE) were estimated as
2.62+0.25 and the values for each of the seasons and
length classes were given in Table 2 and Table 3.

ranged from 6.2 to 24.8 cm (mean 16.5 + 3.4 cm) and the

W ranged from 4.04 to 344.0 g (mean 95.3 &+ 58.6 cm).
Of the total stomachs, 244 (80.0%) were empty. The

diet spectrum of the species consisted of four prey
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categories: Insecta extremities (unidentified), plants
(terrestrial plant and algae), Bivalvia and detritus. Plant has
the highest value in terms of modified index of relative
importance (61.70%), the percentage gravimetric
composition (53.58%) and the percentage of frequency of
occurrence (46.74%), and it was followed by detritus with
the values of 36.53% (MI%), 41.34% (W%) and 35.87%
(F%) (Table 1). Table 4 and Table 5 show the values of the
index of relative importance (MI%) for length classes and
seasons. While detritus is the main food consumed by fish
in the spring, the plant has become a primary food in all
other seasons. The importance of plants in the diet of fish

Discussion

The results presented in this study are in agree with the
previous studies which reported that the feeding of both
of'the species can be characterized as omnivorous (Ravera
& Jamet, 1991; Garcia-Berthou & Moreno-Amich, 2000;
Okgerman et al., 2013). The high proportions of the
empty stomachs for both species can be explained by the
fact that the fish specimens remain alive for a while after
being caught in gillnets and, the loss of dietary information
due to post-capture digestion (Hammerschlag et al.,
2010). Additionally, it may also be related to some factors

Table 4. The values of the modified index of relative importance (MI%), the percentage gravimetric composition (W%), the percentage
of frequency of occurrence (F%) and the trophic index among seasons for S. erythrophthalmus in the Biiylikgekmece Reservoir.

Spring (n=34)

Summer (n=5)

Autumn (n=18) Winter (n=8)

Prey items MI(%) W(%) F(%) | MI(%) W (%) F(%) | MI(%) W (%) F(%) | MI(%) W (%) F(%)
Insecta extremities | 23.21 2974 4138 | <0.01  0.06 6.67 - - - <001 <001 625
Plants 247 422 3103 | 9488  83.14 1000 | 9584 8520 1000 | 59.69  49.68  93.75
Bivalvia 0.18 270 3.45 - ; ; - . ; <001 <001 625
Detritus 7414 6333 6207 | 511 1680 2667 | 416 1480 250 | 4031 5032 625
Food category 4 3 ) 4

numbers

TROPH = SE 2.39+0.23 2.000.00 2.000.00 2.00£0.00

Table 5. The values of the modified index of relative importance (MI%), the percentage gravimetric composition (W%), the percentage
of frequency of occurrence (F%) and the trophic index among size groups for S. erythrophthalmus in the Bilyiikkcekmece Reservoir.

6.0-8.9 cm (n=4)

12.0-14.9 cm (n=16)

15.0-17.9 cm (n=16)

18.0-20.9 (n=13)

21.0-23.9 (n=16)

Prey items MI w F MI w F MI w F MI w F MI w F
) () () | () () (%N) | () () ()| () () (%) | () () (W)

Insecta extremities - - - - - - 14.82 21.06 3333 | 3.34 7.06  30.77 - - -

Plants - - - 10.19 1849 50.0 | 2948 26.18 53.33 | 87.87 7435 7692 | 60.98 55.12 93.33

Bivalvia 100.0 100.0 100.0 - - - - - - <0.01 0.01 7.69 - - -

Detritus - - - 89.81 81.51 100.0 | 55.70 52.76  50.0 8.79 18.59 30.77 | 39.02 44.88 73.33

Food categor:

numbers = 1 2 3 4 2

TROPH + SE 3.10+0.30 2.00+0.00 2.25+0.18 2.09+0.11 2.00+0.00

Table 6. The values of food overlap in different length classes and seasons between V. vimba and S. erythrophthalmus in the

Biiyiikgekmece Reservoir.

Seasons Schoener’ Index value (a) Length classes (cm) Schoener’ Index value(a)
Spring 0.76* 15.0-17.9 0.50

Summer 0.31 18.0-20.9 0.50

Autumn 0.04 21.0-23.9 0.50

Winter 0.40

*: Significant; a>0.6

has increased with an increase in fish length. TROPH + SE
was estimated as 2.45+0.19 and the values for each of the
seasons and length classes were given in Table 4 and Table
5. No significant overlap in food composition was observed
except for the spring sample (Table 6).

such as the ability to obtain food from the environment,
prey availability, nocturnal sampling, spatial or temporal
behavior of fish and digestion rate (Labropoulou et al.,
1998; Hammerschlag et al., 2010; Morote et al., 2010; El
Qendouci et al., 2018).
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Although V. vimba migrates from the lake to the
tributaries for spawning in spring (Hanfling et al., 2009),
both the number of individuals caught and the variety of
food were the highest in this season. Similar results were
also found in the spring feeding of S. erythrophthalmus,
which shows a relatively narrower food spectrum.
However, a seasonal change in the food preference was
observed for both species; V. vimba fed mainly detritus in
other seasons, while S. erythrophthalmus preferred the
plant as the main food type. The relatively high food
variety in the diet of a fish during the spring months might
be attributed to the requirement of reserves prior to
spawning (both rapid replacement of body mass following
winter and for high energy demand) and to the increase of
prey availability in their environment (Vsetickova et al.,
2014). The food overlap is mainly related to the fact that
both fish changed their food preferences in spring and
consumed the same food categories substantially.

Okgerman et al. (2013) reported an ontogenetic shift in
the feeding of V. vimba in the Sapanca Lake in which the
ostracods were consumed by only juveniles whereas
Bivalvia was mostly eaten by the adults. Similar results are
obtained in the present study as ostracods were consumed
by only 12.0-14.9 cm size group. Although food preferences
in most length classes of V. vimba mainly on detritus, the
occurrence of relatively larger-sized preys such as fish in
the stomach of adult fish is related to the fact that fish
typically consume larger food items as the mouth gape
increases. The ontogenetic difference in diet can be
attributed to the mouth gape limitation of young or adult
individuals’ prey type (Probst & Eckmann, 2009; Klein et
al., 2016). According to Ravera & Jamet (1991), S.
erythrophthalmus was considered omnivorous fish with an
evident preference on the plant as food and this preference
has increased with the age. A similar ontogenetic difference
in food preference was also observed in the diet of S.
erythrophthalmus; while the plant is the main food item for
the adult fish, fish smaller than 18.0 cm mostly preferred
the detritus as food. Ontogenetic shifts in the diets may also
be related to changes in microhabitat use (Alcaraz &
Garcia-Berthou, 2007; Nunn et al., 2012). The different
food preferences in the different length classes of these two
fish resulted in no significant food overlap values (a<0.6).

In conclusion, the findings with the present study have
documented for the first time a detailed dietary study on
two native fish from a shallow reservoir area. The results
showed that the seasonal change in the food preferences
of V. vimba and S. erythrophthalmus were affected by
seasonal variations in the food supply. However, the

ontogenetic difference in feeding seems to have resulted
in the dietary segregation of length classes in both of the
species. More detailed studies on the trophic interactions
in Biyiikgekmece Reservoir will be critical in the
potential future management options.
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Oz

Afyonkarahisar, daglik alanlari ve bu daglar arasindaki genis alanlar1 iceren bir cografyaya
sahiptir. Daglik alanlar volkanik olusumludur ve yiikseklikleri 1600-2600 m arasindadir.
Sehrin batisinda Akdeniz iklimi, dogusunda ise I¢ Anadolu’nun karasal iklimi
goriilmektedir. Afyonkarahisar’da ¢ok sayida gol bulunur. Jeomorfolojik 6zellikleri,
iklimsel 6zellikleri, toprak ve hidrografik dzellikleri gibi sebepler dolayisiyla sinirlari
icerisinde 2000 civarinda bitki taksonu yayilis gostermektedir. Bu bitkilerden 330 takson
Tiirkiye icin endemiktir. Bu endemik taksonlarin 6’s1, Cota fulvida (Grierson) Holub,
Astragalus xafyonicus (Ponert) Ponert, Polygonum afyonicum Leblebici & Gemici,
Sideritis akmanii Aytac, Ekici&Donmez, Thermopsis turcica Kit Tan, Vural & Kiigiikdditk
ve Verbascum afyonense Hub.-Mor., yalniz Afyonkarahisar’da yetisen lokal endemik
tiirlerdir. Bu ¢alismada, lokal endemik tiirlerin, il sinirlarinda yetistikleri konumlarinin,
morfolojik 6zelliklerinin, biyolojik aktivite ve fitokimyasal igeriklerinin kapsamli olarak
derlenmesi amaglanmistir.

Anahtar Kelimeler: Cota fulvida, Astragalus Xafyonicus, Polygonum afyonicum, Sideritis

akmanii, Thermopsis turcica, Verbascum afyonense

Morphological and Phytochemical Properties of Endemic Plant Taxa in
Afyonkarahisar Flora

Abstract

Afyonkarahisar has a geography that includes mountainous areas and large areas between
these mountains. The mountainous areas are volcanic and have heights between 1600-
2600 m. It is seen a Mediterranean climate to the west and the continental climate of
Central Anatolia to the east. There are many lakes in Afyonkarahisar. Geomorphological
features, climatic characteristics, soil and hydrographic features due to reasons such as the
distribution of around 2000 plant species and sub-species shows. 330 species of this plant
is endemic to Turkey. Six of the 330 endemic species, Cota fulvida ( Grierson) Holub,
Astragalus xafyonicus (Ponert) Ponert, Polygonum afyonicum Leblebici & Gemici,
Sideritis akmanii Aytac, Ekici&Donmez, Thermopsis turcica Kit Tan, Vural &Kii¢iikodiik
and Verbascum afyonense Hub.-Mor.,are local endemic species growing only in
Afyonkarahisar. In this study, it is aimed to compile the location, morphological
characteristics, biological activity and phytochemical contents of local endemic species in
the province borders.

Keywords: Cota fulvida, Astragalus %afyonicus, Polygonum afyonicum, Sideritis akmanii,

Thermopsis turcica, Verbascum afyonense
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Tiirkiye, jeolojik ve jeomorfolojik durumu, engebeli
topografyas1 ve ylikseklik farkliliklari, zengin su
kaynaklari, ii¢ fitocografik bolgenin kesistigi yerde
bulunmasi, dogusu ve batis1 arasinda ekolojik farkliliklar
olmasi sebebiyle, biyolojik ¢esitlilik agisindan zengin bir
tilkedir (Malyer, 2011; Yesilyurt vd., 2008; Biilbiil & Aytag,
2010). Tirkiye sahip oldugu bitki tiirlerinin zenginligi
acisindan, diinyada 6nemli bir yere sahiptir. Kendisine
komsu iilkeler ile kiyaslandiginda bu fark daha net ortaya
¢ikmaktadir. Tiirkiye’de yaklasik 9000 civarinda bitki tiirii
ve 12000 olan takson (tiir, alttiir ve varyete) bulunmaktadir.
Yiizol¢iimii olarak Tiirkiye’nin 15 kat1 olan Avrupa kitasi
florasinda bulunan takson sayisi da yaklasik 12000 dir.
Tiirkiye, sahip oldugu tiir ¢esitliligi yaninda, endemik tiir
acisindan da zengindir. Tiirkiye’de yaklagik olarak 4000
kadar yayilis gosterir (Ak¢icek & Vural,2007).

Literatiirde diinyanin farkli kitalarinda, ayn1 kitanin farkl
tilkelerinde ve bu iilkelerin farkli sehirlerinde hatta dag, ova
gibi belirli boliimleri kapsayan pek ¢ok bitki ortiisii ve flora
caligmast mevcuttur (Tarake¢1 vd., 2012). Afyonkarahisar’da
da yapilan ¢ok sayida saha ¢aligmasi vardir. Baytop &
Dokmeci (1978) Sultandagi’nda, Gemici (1990) Akdag’da,
Akgeicek & Vural (2003) Kumalar’da, Kurt (2002) ve Kdse
& Ocak (2004) Emirdagi’nda, Segmen & Leblebici (1997)
Eber Goli ve Acigol’de floristik caligma yapmislardir.
Kargioglu vd., (2007) Afyonkarahisar sinirlarinda yayilis
gosteren endemik bitkileri ve bunlarin tehlike kategorileri
iceren caligma yapmustir.

Bu caligma yalniz Afyonkarahisar’da yetisen endemik 6
tiirlin, Cota fulvida (Grierson) Holub, Astragalus *afyonicus
(Ponert) Ponert, Polygonum afyonicum Leblebici & Gemici,
Sideritis akmanii Aytac, Ekici & Donmez, Thermopsis turcica
Kit Tan, Vural & Kiigtikodiik ve Verbascum afyonense Hub.-
Mor., morfolojik, kimyasal igerik, farmakolojik 6zelliklerinin
kapsamli olarak derlenmesi amaciyla yapilmustir.

Afyonkarahisar’in Bitki Zenginligi

Afyonkarahisar, 1034 m rakimda, 30° 32’ dogu boylamu ile
38° 45’ kuzey enleminin kesistigi bolgede bulunmaktadir.
Afyonkarahisar’in, daglik alanlar ve bu alanlar arasindaki
genis alanlar1 kapsayan jeomorfolojik yapisi vardir. Daglik
alanlar volkanik olusumludur ve yiikseklikleri 1600-
2600 m arasindadir. Daglarin arasinda tektonizma ve
karstik kokenli ovalar bulunmaktadir. Daglar arasindaki
ovalar,yerlesim ve tarim i¢in uygundur. Topraklari akarsular
tarafindan bolinmiis olup, plato seklindedir. Aliivyal
toprak disinda, hidromorfik aliivyal topraklar, koliivyal

topraklar, kahverengi orman topraklari, kiregsiz kahverengi
orman topraklari, kestane renkli topraklar, kirmizi kestane
renkli topraklar, kirmizi kahverengi Akdeniz topraklari,
kahverengi topraklar, kire¢siz kahverengi topraklar, irmak
taskin yataklari, ¢ciplak kaya ve molozlar olmak tizere biiyiik
toprak gruplar1 goriiliir (Acar vd., 2012). Afyonkarahisar
ili, iklimsel olarak farkli &zellikler gostermektedir. I,
batisindaki Akdeniz iklimi ile dogusunda yer alan i¢
Anadolu’nun karasal iklimi arasinda bir ge¢is bolgesinde
bulunmaktadur. lde, yiikseltinin ve rakimin fazla olmasi
sebebiyle i¢ Anadolu iklimi (karasal iklim) etkilidir. Goller
bakimindan zengin bir sehirdir. {1 sinirlar1 igerisinde birgok
g0l bulunmaktadir. Bu géller daha cok ilin dogusunda ve
glineybatisinda yer almaktadir. Sehirdeki baglica goller;
Aksehir Goli, Eber Golii, Karamik Golii ve Aci1 Goldiir
(Acar vd., 2012).

Afyonkarahisar ilinin temel bitki Ortlisii bozkirdir.
Bozkirin yaninda orman topluluklar1 da bulunmaktadir.
Ormanlik alanlar ilin bati ve gilineybatisindaki
yliksekliklerde bulunmaktadir. Diizliiklerde ise bozkirlar
hakimdir. Ormanlarin tahrip edilmesi sonucunda ilin
ovalik alanlari bozkir gériiniimiinii almistir. {lin batis1 ve
kuzey kesimlerin yiiksek alanlarinda karagam ve ardig¢
ormanliklari bulunmaktadir. Ovalarda step bitki ortiistiniin
yetismektedir. iklim 6zelliklerine gére ovalarda, mese ve
karagam yetismesi gerekirken, antropojen etkiler nedeniyle,
ovalarda step bitki ortiisii gelismistir (Ay, 2009)

Afyonkarahisar, Davis kareleme metoduna gore bilyiik
cogunlugu B3 karesinde olmakla birlikte, B2, C2 ve C3
karesinde yer almaktadir. Sekil 1 de Davis’in grid sistemi
ve bu karelerde bulunan endemik bitki tiirlerinin sayilar
gosterilmistir (Davis, 1970).

Yapilan ¢alismalar, il sinirlari i¢erisinde 2000 civarinda
taksonun yayilis gosterdigini bildirmiglerdir. Bu bitkilerden
330’unun Tiirkiye endemigi oldugu belirlenmistir.
Afyonkarahisar’da en fazla Asteraceae (Papatyagiller),

1 2 3 4

5 6 7 8 9
B

373

Sekil 1. Davis’in grid sistemi ve bu karelerde bulunan
endemik bitki tiirlerinin sayilar1
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Tablo 1. Afyonkarahisar’da Yetisen Endemik Tiirler, Yoresel Isimler ve Tehlike Kategorileri

Bitki Ad1 Yoresel ismi (g:?;iﬁglljit:f;l;;;)
Cota fulvida (Grierson) Holub Sultan Babugca DD (Veri yetersiz)
Astragalus %afyonicus (Ponert) Ponert Afyon Geveni EN (Tehlikede)
Polygonum afyonicum Leblebici & Gemici Afyon Madimagi EN (Tehlikede)
Sideritis akmanii Aytac, Ekici &Donmez Dag Cay1, Kuyruk Cay1 VU (Zarar gorebilir)
Thermopsis turcica Kit Tan, Vural &Kiiglikodiik Eber Sarisi, Sar1 Meyan CR (Cok tehlikede)
Verbascum afyonense Hub.-Mor Sigir kuyrugu EN (Tehlikede)

DD: Data deficient, EN:Endangered, VU:Vulnerable, CR: Criticallyendangered

Fabaceae (Baklagiller), Lamiaceae (Ballababagiller),
Caryophyllaceae (karanfilgiller) bitki familyalar1 ile
Verbascum (Sigir kuyrugu) ve Astragalus (Geven)
tiirleri yetismektedir (Kargioglu vd., 2007). Bu 330 tiiriin
igerisinden de yalniz 6 tiirlin Afyonkarahisar endemigi
oldugu bildirilmistir (Cenkci vd., 2012). Afyonkarahisar’da
yetisen lokal endemik tiirler, yoresel isimleri ve tehlike
kategorileri Tablo 1 de verilmistir.

Cota fulvida (Grierson) Holub

Cota fulvida (Grierson) Holub, Cota (Asteraceae,
Anthemideae) cinsi, diinya ¢apinda, 49 tiir (63 takson)
ile temsil edilir. Tiirkiye’de ise 15 tiir (22 takson)
yetismektedir ve bunlardan 9’ u endemiktir. Cota iiyeleri,
ozellikle Tiirkiye’nin Akdeniz ve Iran-Turan fitocografik
bolgelerinde yaygindir (Ozbek vd, 2011).

Cota fulvida, ¢ok yillik rizomlu bitkilerdir. Rizom,
kahverengi- kirli beyaz fibrilli, 1-7 cm uzunlugundadir.
Govdesi 35 cm boyunda yumusak ipeksi tiiylidiir. Govde,
tek dallanmig ya da tabandan 1-3 govdeli olabilmektedir.
Govdenin ilk yaris1 yapraksizdir. Ikinci yaris1 yumusak
sapsiz yapraklar tagir. 6-7 ¢igek ve 7-8 meyve verebilen
ozelliktedir. Cigek tablasi konkav, altin sarisi renktedir.
Dilsi ¢igekleri bulunmamaktadir. Disk ¢icekleri ¢ift ¢atalli,
5 loblu, simetrik koronali, sar1 renktedir (Ozbek, 2010).

Cota fulvida, Tiirkiye florasinda B3 Afyon-Sultan
daglarinin aga¢ smirmin {ist kisminda bulunan yesil
cayirlarla kapli bolgede yetismektedir. C. fulvida orman tist
kismindan (kasnak mesesi-karagcam bolgelerinden)cayirlara
geciste yetisen bir habitat1 bulunmaktadir. Cigeklenmesi
temmuz ay1 sonu ile agustos ayinda gergeklesirken,
meyvelenmesi agustos ayindadir. Daginik olmayan
bir popiilasyona sahip C. fulvida,1800-1840 metreler
arasinda bulunur. Kumlu-killi-balgikli toprak tiirlerinde
yetismektedir. 5,8 ile 6,5 arasinda degisen toprak asitidesi
gelisimi i¢in idealdir (Arslan vd., 2015).

Cota fulvida tirliniin kimyasal bilesimini ve biyolojik
potansiyelinin belirlendigi ¢alismalar mevcuttur. Yapilan
bir calismada, C. fulvida’nin esansiyel yag asiti igerigi ile
metanol ekstresi, 2,2-difenil-1-pikrilhidrazil (DPPH) radikal
siipiirme, Trolox esdegeri antioksidan kapasite (TEAC)
ve B-karoten gibi farkli in vitro yontemler kullanilarak
antioksidan aktivite agisindan degerlendirilmistir.
C. fulvida’nin organizmada diyet karbonhidratinin
sindirilmesinde anahtar enzim olarak bilinen pankreatik
o-amilaza karsi inhibe edici ile tirozinaz enzimine kars1
potansiyelin incelenmistir. Bu ¢alisma, endemik C.
fulvida’nin kimyasi ve biyolojik aktivitelerine ilk katki
olarak dikkat ¢ekicidir (Ozek vd., 2019).

Cota fulvida’nin esansiyel yaginin kimyasal profili
belirlenmis, heksadekanoik asitin (%25,6) yagda temel
yag asidi olarak bulunmustur. Hidrokarbonlu (%12,6) ve
oksijenli (%15,9) monoterpenler, yagdaki diger 6nemli
grup olarak belirlenmislerdir. Kafur (%6,1), sineol (%4,9)
ve a-pinen (%3,0) gibi monoterpenleri ve karyofilenoksit
(%5,3), humulen epoksit (%3,9) ve spatulenol (%2,4)
gibi seskiterpenleri belirtilen miktarlarda igerdigi
sOylenmektedir. Tiirlin yagi, ¢esitli mono ve seskiterpen
ve yag asitleri bakimindan zengindir, Oziitiinlin ise
fenolik asitler, flavonoidler ve fenil propanoidleri icerdigi
sonucuna varilmistir. Ayrica C. fulvida’nin, hiicre hasari,
iltihaplanma, cilt hastalig1, ndrodejeneratif problemler
gibi cesitli hastaliklarla miicadelede faydali, ayrica ucuz,
giivenli ve dogal bitkisel ilaglarin saglanmasinda faydali
oldugu diistiniilen bir biyolojik aktif bilesen kaynagi olarak
kabul edilebilecegi de belirtilmistir (Ozek vd., 2019)

Astragalusxafyonicus (Ponert) Ponert

Tirkiye’de Astragalus cinsi 211 endemik takson ile
temsil edilmektedir. Bu taksonlarin tamami ¢ok yilliktir
ve 64°u otsu, 33’1 bodur/ciice ¢al1, 27’si ¢al1, 7°si odunsu-
ot ve 5’1 yari-cal1 yasam formundadir. 75 taksonun ise
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durumu belirlenememistir. Ulkemizde dogal olarak yetisen
Astragalus tiirleri, hem hayvanlar i¢in yem kaynagidirlar,
hem de erozyon kontroliinde etkilidirler (Akan vd., 2008).

Astragalus*afyonicus, cali seklinde 15-40 cm
uzunlugunda goévdesi dalli bir tiirdiir. Yilda yaklasik 0,5-
15 cm uzayabilmekte, birinci yilin sonunda 1-3,5 mm
capa ulagmaktadir. Yapraklar1 1-6,5 cm uzunlugunda diiz,
kalin, yataya yakin egiktir. 4-8 parca yesil, basik yaprake¢ik
icermektedir. Yaprak ve yaprak sap1 0,2-1 mm tily igerir. 2,5-
9 cm uzunlugunda ve 2,5-5 cm genisliginde, kiiresel veya
silindirik 3-6 ¢igekten olusan bir ¢iceklenmeye sahiptir.
13,5-20 mm uzunlugunda stamen, 15-21 mm ovaryuma
sahiptir. Tohumlar agik ya da koyu kahverengi, siyah nokta
icermeyen eliptik/oval 2,5-3,5 mm uzunlugunda 2-2,5 mm
genigligindedir (Zarre-Mobarakeh, 2000).

Astragalus*afyonicus, yaprak¢iginin tily Ortiisiine
gore diger hibrit tiir olan Astragalus thracicus subsp.
thracicus 'tan ayrilir. Astragalusxafyonicus da yaprak¢igin
alt tarafi yoZun tiiyld, Uist ylizeyi ise tliysiizdiir. Astragalus
thracicus subsp. thracicus ise tam tersi durum s6z
konusudur, yaprak¢igin alt tarafi tliysliz, tst ylizeyi
tilyliidiir (Zarre-Mobarakeh, 2000).

Polygonum afyonicum Leblebici & Gemici

Polygonum cinsi, tek yillik otsu bitkiler ile 5 cm’ye kadar
boylanabilen bitkileri, 3-4 m’ye kadar boylanabilen ve 20-
30 m’ye kadar boylanabilen ¢ok yillik odunsu bitkileri
igerir. Cigekleri kiigiiktiir ve yazin agmaktadir. Cigekler
pembe, beyaz veya yesilimsi olup her bir siirglin veya
yaprak bogumunda yogun kiimeler halindedir (Yesilay,
2018). Polygonum L. cinsi, Tirkiye’de 42 tiir ile temsil
edilir. Bu tiirlerin 13 tanesi endemiktir. Kii¢iik olmalari,
odunsu tabanli ve uzun 6miirlii olduklar: i¢in daha fazla
yeni tiir kesfedilmesi de olasidir (Gemici & Tan, 2014;
Keskin 2009).

Polygonum afyonicum, kiigiik ¢ali formundadir. Her biri
basak seklinde bir ¢i¢ceklenme ile sonuglanan, ¢ok uzun,
ince, yerde siirgii seklinde, 21-32 cm govde uzunlugunu
sahiptir. Kokleri dik, dallanmig, yaygin, tiiylii veya tiiysiiz,
nadiren dikenli ve belirgin sekilde siskin nodiillere sahiptir.
Dar eliptik, sapsiz ve diiz kenarl yapraklar: bulunmaktadir.
Cigeklenme dallarin uglarinda toplanmis, her bitisik kiimede
5-6 cicek seklindedir. Cigekler, terminal veya aksillar,
basakli, genellikle demet seklinde bazen de ¢igek sapi ile
govde arasinda tektir. Cigekler biseksiiel nadiren unisekstiel,
4-5 pargalhdir. Cicek sap1 eklemlidir. Cigek yapraklari sap
yapraklarindan daha kisadir. Yapraklar degiskin sekilde, basit,
kenarlar tam veya pargali, uglari kesik veya egiktir. 7-8 tane
stamen bulunur. Tohum kapsiilleri tiggenimsi veya bikonveks

nadiren de bikonkavdir. Yaprak sapinin govdeye baglandigi
noktalardaki yaprakeiklar, genellikle govde ¢evresinde
zars1 bir kilifla (okrea) ¢evrilidir. (Yesilay, 2018; Giiner vd.,
2000). Dallar1 nispeten azdir. Ust dallar alt kisimlardan ¢ok
daha uzundur. Orman agikliklarinda 1500 m yiikseklikte
yetismektedir (Gemici & Tan, 2014; Keskin, 2009).

Sideritis akmanii Aytac, Ekici & Donmez

Sideritis, halk arasinda dag ¢ay1, ada ¢ay1 olarak bilinen
tiirdiir. Eski caglardan beri, viriislere bakterilere, mantarlara
ve diyabete kars1 etkilerinin oldugu diisiintilmesi nedeniyle
cay1 yapilip tiiketilmektedir. Ihracat1 cok fazla olmasa da,
yoresel olarak degerlendirilmektedir. Bilingsizce ve fazlaca
toplanilmasi ve hayvan otlatilmasi sebebiyle ile birgok tiirii
yok olma tehlikesi ile kars1 karsiya kalmistir. Ekonomik
O6neme sahip olan Sideritis tlirlerinin, korumaya alinmasi
onem arz etmektedir (Giimiiscii vd., 2011).

Sideritis akmanii, aromatik, agik yesil renkli yapraklara
sahip, otsu bir bitkidir. Alt yapraklar1 beyaz ipeksi tiiylii,
sap1 1-3 cm; yapraklarinin ucu sivri ve uzundur. Alt tarafa
dogru incelir ve kenar1 birbirine kenetlenmistir. Tepesinde
mukronat yapraklari vardir ve yapraklar 0,5 mm ve sarims1
renktedir. Orta taraftaki yaprak saplar1 0,5-2,5 cm dir ve bu
yapraklarin kenar1 birbirine kenetlenmistir. Ust yapraklari
sapsiz ve sivridir kenarlar1 birbirine kenetlenmistir. Basit
cicekleri ya da birkag¢ dali vardir. Boyu 1 metreye kadar
uzayabilmektedir (Giimiis¢ii vd., 2011).

Sideritis akmanii ile ilgili yapilan birka¢ kimyasal
igerik calismas1 bulunmaktadir. Tiirlin yapisinda ugucu
yaglar ve flavonlari igerdigi, temel bilesenlerin ise linearol,
isolineraol, sideroksol, foliol, isofoliol, sideridiol oldugu
belirtilmistir (Giizey, 2017).

Sideritis akmanii fitoterapik etkilerinin incelendigi,
Coguplugil (2019) tarafindan yapilan tez calismasinda,
S. akmanii’nin yagh diyet uygulanan denekler tizerindeki
lipid profili degerlendirilmistir. Yapilan tez ¢alismasinda
S.akmanii’nin karaciger fonksiyonel enzim (AST, ALT ve
ALP) diizeylerinde diisiise sebep oldugu belirlenmistir.
Ancak S.akmanii’nin karaciger iizerindeki olasi koruyucu
etkilerinin daha net ortaya konulmasi i¢in ileri calismalara
ihtiya¢ duyuldugundan bahsedilmektedir.

Giizey (2017) tarafindan yapilan bir baska tez
calismasinda, S. akmanii’nin antioksidan kapasitesi
belirlenmistir. Calismada tiirtin farkli ¢oziicii ekstrelerinin
total fenolik madde igerigi, DPPH radikal savici etkisi,
total antioksidan kapasiteleri ve biyo element diizeyleri
incelenmistir. Tiiriin metanol ekstresinin fenolik
madde miktarinin, aseton ekstresinden fazla oldugu
belirtilmektedir. S. akmanii’nin, metanol ekstresinin
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radikal savici etkisininde, aseton ekstresinden fazla oldugu
goriilmistiir. S. akmanii’nin, antioksidan enzim (SOD,
GPx ve CAT) yapisina katilan elementleri i¢germesi, total
fenolik madde igerigi, DPPH radikal savici etkisi ve total
antioksidan kapasitesi nedeniyle fitoterapik caligmalar i¢in
uygun bir tiir oldugu belirtilmistir.

Thermopsis turcica Kit Tan, Vural & Kiiciikodiik
Thermopsis turcica, endemik ve en dar yayilish bitki
tirlerinden biridir. 7. turcica, Fabaceae(baklagiller)
familyasinin bir iyesidir. Fabaceae (baklagiller) familyasi
yaklasik 650 cins, 18.000 kadar tiire sahiptir. Bufamilyada
ayrica bakla, fasulye, nohut, mercimek gibi ekonomik
degere sahip ¢ok sayida bitki tiirii bulunmaktadir. 7.
turcica’y1 diger baklagillerden ayiran en 6nemli 6zellik,
bir ¢igekten 3 meyve olusturmasidir. Bu 6zellige diger
baklagil tiirlerinden higbirinde rastlanmamistir (Cenkci
vd., 2012). T. turcica,¢ok yillik, otsu ve uzun rizomlu
bir bitkidir. Bitki boyu 30-89 cm kadar uzamaktadir. Dik
govdeli, dallar1 yaprakli, ¢izgili, tabanda kinlidir. Kinlar
yapraksi sekildedir. Yapraklar, beyaz, ipeksi tiiylii, diiz
kenarli, grimsi yesil renktedir.

T turcica, yapisinda bulunan baslica alkolidler, anagirin,
termopsin, tursisin, tursindir. Thermopsis tlirlerinde
alkaloid disinda, flavanoidler ve C vitamini bulunmaktadir
(Ozdemir vd., 2008). T. turcica ile yapilan ¢alismalarla yok
olma tehlikesiyle karsi karsiya olan tiiriin, kallus olusumu
ve bitki doku kiiltiirii yontemleri ile ¢ogaltimi incelenmistir
(Cenkei vd., 2009). Ayrica tiiriin morfolojik (Davis vd.,
1988; Sinan, 2002; Ozdemir vd., 2008), anatomik (Sinan
2002; Ozdemir vd., 2008) ve ekolojik (Sinan 2002)
ozellikleri tizerine de yapilan ¢aligmalar mevcuttur.

Verbascum afyonense Hub.-Mor.

Diinyada yaklasik 360 Verbascum tiirii bulunmaktadir.
Tirkiye en fazla cesitlilige sahip iilkedir. Verbascum
(Scrophulariaceae) tiirleri, mukolitik etkileri nedeniyle,
ozellikle tist solunum yollarini rahatlatmak i¢in siklikla
kullanilir. Kurutulmus Verbascum yapraklar ve ¢igekleri,
yag Ozleri, alkollii tentiirler, kapsiilleri eczanelerde ve
pazarlarda alternatif ilac {iriinleri olarak satilmaktadir
(Akdemir vd., 2011; Kahraman vd., 2010; Luca, 2019;
Stintar vd., 2010). Bazi Verbascum tiirlerinin tohumlari
igerdikleri saponinler yiizinden zehirli bir etki de
gostermektedir. Verbascum bitkisinin g¢esitli kiltiir
formlari, ¢iceklerinin biiyiikliigii, cicek agma siirelerinin
uzunlugu goz 6niinde bulundurularak Avrupa ve Kuzey
Amerika’da park ve bahge diizenlemelerinde yogun olarak
kullanilmaktadir (Cenil, 2007).

Verbascum afyonense, iki yillik, 60-80 cm boyunda
bir tlirdiir. Govdesi, alt kisimda ylinsti-6rtimcek agimsi,
dallanmis salgisiz tiiyld, tist kisimda basit, kisa ve salgisiz
titylti yapidadir. Govde silindirik, iist kisimda bazen koseli,
nadiren az sayida dallanmustir. 10-20 x 3-6 cm boyutlarinda,
uc kisimlari sivri taban yapraklart bulunur. Yaprak sap1 5-8
cm dir. Govde yapraklar1 daha kiigiiktiir ve kenarlar1 tamdir.
Cigek sap1 10-25 mm uzunlugundadir. Kaliks 4-6 mm, korolla
20-25 mm ¢apinda sari renklidir. 5 adet stamen bulunur.
Filamentlerden 6ndeki ikisi mor tiiylii ve anterlere dogru
ciplak, diger ii¢ filamentalt kisimda mor yukar anterlere
dogru beyaz tiiyliidiir. Kapsiil, genis, ovalimsi, 6-8x4-5 mm
boyutlarinda, salgily/salgisiz tiiylii yapidadir. Haziran aymda
ciceklenmektedir. Agiklik alanlar ve yol kenarlarinda, 350 m.
yiikseklikte yetigmektedir (Cenil, 2007).

Sonug¢

Bu calismada Afyonkarahisar’m lokal endemik tiirleri Cota
fulvida (Grierson) Holub, Astragalus xafyonicus (Ponert)
Ponert, Polygonum afyonicum Leblebici & Gemici, Sideritis
akmanii Aytac, Ekici & Donmez, Thermopsis turcica Kit
Tan, Vural & Kiigiikodiik ve Verbascum afyonense Hub.-
Mor taksonlarinin bazi 6zellikleri ile ilgili temel bilgiler
ilk kez derlenerek literatiire katki sunulmustur. Bu tiirlerin
cogu nesli tiikenmekle kars1 karsiyadir. Zarar gorebilir,
tehlikede ve ¢ok tehlikede kategorilerinde yer almaktadir.
Sehirlesme, tarim alanlarin1 genisletilmesi, asir1 otlatma,
yurt dis1 ihrag veya yurt i¢i kullanim dolayistyla dogadan
toplanmasi, tarimsal miicadele, ilaglama ve yangin gibi
bu tiirleri tehdit eden faktorler bulunmaktadir. Yalniz
Afyonkarahisar’da yetisen bu endemik taksonlarin
nesillerini devam ettirebilmesi i¢in 6zel Onlemlerin
alimmasi olduk¢a dnemlidir. Bu tiirler hakkinda yapilacak
bilgilendirmeler, koruma bilincinin gelistirilmesi 6nem arz
etmektedir. Bu taksonlar iizerinde agronomik, fizyolojik
ve biyoteknolojik arastirmalar yapilmas: gerekmektedir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Konsept ve dizayn calismasi: L.A.; Veri
Toplama: L.A., M. S.; Veri Analizi/Yorumlama: M. S.;
Makale Taslagi: M. S.; Makalenin Elestirel Revizyonu: L.
A.; Nihai Onay ve Sorumluluk: L. A.; Teknik ve Materyal
Destegi: L. A., M. S.; Kontol: L. A.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemistir.

Finansal Destek: Yazarlar bu ¢alisma i¢in finansal destek
almadigini beyan etmistir.
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Abstract

, Miifit Ozulug?

The length-weight relationships (LWRs) of Clupeonella cultriventris and Clupeonella

muhlisi were analysed. Fish samples were collected gill nets (10 mm mesh sized) from the

Biiyiikgekmece Reservoir and Kiiciikcekmece Lagoon April and June 2016. Samples from
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Faculty Hydrobiology Museum. The values of parameter b in the LWR equations varied
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Introduction
There are three species of genus Clupeonella in the Black
Sea basin, Clupeonella abrau (Maliatsky, 1930),
Clupeonella cultriventris (Nordmann, 1840) and
Clupeonaella muhlisi Neu, 1934 (Frose & Pauly, 2020).
Two species C. cultriventris and C. muhlisi inhabit in
Turkish fresh and brackish waters (Cigek et al., 2015). All
Clupeonella species are small in size and there are not
any commercial value in Turkey. There are few studies on
the length- weight relationships of C. cultriventris (Tarkan
et al., 2006; Sa¢ 2012; Meri¢ 1978). But there is not any
information on the C. muhlisi.

The aim of this study was obtain information on
length-weight relationships for these two species.

Keywords: Length-weight relationship, Clupeonella, Uluabat Lake, Istanbul

Materials and Methods
In this study all materials belong to Uluabat Lake,
Biiyiikcekmece and Durusu Reservoirs and
Kiiciikgekmece Lagoon. Uluabat Lake is a large and very
shallow, it is connected via Susurluk River to Sea of
Marmara. Biiylikgekmece Reservoir was created in 1985
to supply fresh water for the city of Istanbul by cutting of
the connection between Biiyiikcekmece Lagoon and the
Sea of Marmara. Durusu Reservoir is located on
Northwestern Istanbul near Black Sea. It was created in
1883. Kiigiikgekmece Lagoon is located along to northern
Sea of Marmara coast.

Uluabat Lake, and Durusu Reservoir individuals were
museum samples, Biiyiikgekmece Reservoir and

Kiigiikcekmece Lagoon samples obtained from local
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fishermen. Fish specimens were collected gill-nets (10
mm mesh sized) from the Biiylikcekmece Reservoir and
Kiigiikgekmece Lagoon April and June 2016, respectively.
Captured specimens were killed with an overdose of
anaesthesia (clove oil), fixed in 4% formaldehyde solution
and stored in 70% ethanol. Samples from Durusu
Reservoir and Uluabat Lake were borrowed from Istanbul
University Science Faculty Hydrobiology Museum
(IUSHM) fish collection.

All samples transferred to tap water from %70
ethanol. After 10 minutes samples were taken out of the
water and the water on the samples was dried with filter
paper. The dried fish samples were weight for total
body weight (W) on a digital balance with 0.01 g and
measured for standard length (SL) to the nearest 0.1 cm
accuracy. The length-weight relationship (LWR) was
computed by the following equation: W=aL?, where W
is the total weight (g), L is the SL length (cm), a is the
regression intercept and, b is slope (Le Cren, 1951;

Froese, 2006). The logarithmic transformation of this
equation was performed as InW=Ilna+bInSL and
parameters a and b were computed by the regression
analysis (King, 2007). To determine the growth type
(isometric or allometric), 95% confidence limits (CI) of
parameters b were calculated as follow:
95%Cl=x£(t, ,,*SE) (x: b; t: table value of t (¢-test at
95% confidence); SE: standard error value of b).

Results

Material Examined:
Clupeonella cultriventris Figure 1-A, B, C: [IUSHM
2020-1415,10,5.6-7.2 mm SL, Biiylikgekmece Reservoir,
25.04.2016; IUSHM 2020-1416, 10, 4.9-7.6 mm SL,
Durusu Reservoir, 06.06.2001; ITUSHM 2020-1417, 18,
5.3-6.6 mm SL, Kiiclikcekmece Lagoon, 03.06.2016.
Clupeonella muhlisi Figure 1-D: [IUSHM 2020-1418,
17, 4.8-5.6 mm SL, Uluabat Lake, 24.04.2006.

Figure 1. Clupeonella cultriventris: (A: Durusu Reservoir, B: Biiylikgekmece Reservoir, C: Kii¢iikgekmece Lagoon);

Clupeonella muhlisi: D: Uluabat Lake.

Table 1. The descriptive statistics and estimated parameters of length-weight relationships of Clupeonella cultriventris and Clupeonella
muhlisi populations living in the Uluabat Lake, Biiylikgekmece and Durusu Reservoir and Kii¢iikgekmece Lagoon (n: number of
individuals, SL: Standard length (cm), W: body weight (g), Min: minimum, Max: maximum, a: intercept, b: slope, 95% CI: 95%

confidence limit, r2: coefficient correlation).

SL W Regression
Species Locality n Parameters 95% CLofa 95% CLofb r’
Min.-Max. Min.-Max. a b
Clupeonella muhlisi Uluabat Lake 17 48-56 1.22-2.14 0.007 3.258 0.002-0.028 2.441-4.075 0.812
Clupeonella

. ) Biiyiikgekmece Reservoir 10 5.6-72
cultriventris

Durusu Reservoir 10 49-17.6
Kiigiikgekmece Lagoon 18 53-6.6

2.04-5.63 0.005 3.496 0.001 -0.041 2.374-4.618 0.903

1.36-6.84  0.006 3.432 0.001 —0.034  2.525-4.339  0.921
2.06-4.62 0.011 3.177 0.003 -0.040 2.456-3.897 0.857
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Individual numbers (n), length and weight ranges, a
and b values in the LWR equations, 95% confidence
intervals of b values and r* values of these two Clupeonella
fishes were given in Table 1.

The values of parameter b in the LWR equations
varied from 3.177 (Kii¢likgekmece Lagoon population)
to 3.496 (Biiylikcekmece Reservoir population) for C.
cultriventris and 3.258 for C. muhlisi. The correlation
coefficient between length and weight (r?) varied between
0.857 (Kiigiikcekmece Lagoon population) and 0.921
(Durusu Reservoir population) for C. cultriventris and
0.921 for C. muhlisi from Uluabat Lake.

Discussion

There are only three previous reports for length-weight
relationships of C. cultriventris from Biiyiikgekmece
Reservoir and Kii¢iikgekmece Lagoon (Tarkan et al., 20006;
Sag, 2012; Meri¢ 1978), but there are not any data for
length- weight relationships of C. muhlisi (Frose & Pauly,
2020). The slope (b) of the length-weight relationships for
all three C. cultriventris populations was within the
expected range of 2.5-3.5 (Frose & Pauly, 2020). The
slope (b) of the LW relationships was 2.7275 and 3.380 for
Biiylikcekmece Reservoir (Tarkan et al., 2006; Sag 2012),
3.4284 for Kiigiikcekmece Lagoon (Merig, 1978).
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