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Abstract

Histopathological indices have been largely used as biomarkers in the monitoring of fish health status during exposure to heavy metals, both in
the experimental and environmental studies. The aims of the present study was to provide baseline data on the prevalence of histopathological
liver lesions in marine fishes (case study of liver histopathology at mercury exposure) under experimental mercury exposure and to compare
the sampling areas in terms of the types and prevalence of lesions present, for monitoring purposes. Experimental study was at seawater
re-circulatory tanks. Mercury concentrations were determined using a standard cold vapor atomic absorption. Histopathological analyses were
done in tissue processor and the slides were stained with haematoxylin and counter stained with eosin. There were many liver lesions in both
area include enlarged and lateral nuclei, nuclear degeneration and vacuolation; oncotic, apoptic, focal, massive, centrilobular and periportal
necrosis; atrophy, lipidosis, hydropic and cloudy swelling, oval cell proliferation; bile stagnation, dilation of sinusoid, intracellular edema
and dark granules. In conclusion the present investigation indicated that mercury is a toxic substance in seabream and the sub-lethal mercury
concentrations tested may cause several changes in the histological indices of the studied fish and we can use these changes as biomarkers of

mercury detection.

Keywords: Cell, Fish; Histopathology; Mercury; Toxicology

INTRODUCTION

Histopathology is a useful tools for assessment the
effects of toxicants, in cells, tissues and organs (Adams,
2002). Today histopathological biomarkers have been
widely used in fish for detection and assessment on chemical
effects of exposure to pollutants (Oliveira Ribeiro et al.,
2006). Also histopathological indices have been largely
used as biomarkers in the monitoring of fish health status
during exposure to heavy metals, both in the experimental
(Thophon et al., 2003) and environmental studies (Teh et al.,
1997).

Quantitative histological studies are important to
evaluate sub-acute and chronic effects of pollutants and
to facilitate comparison of responses at the different
condition. Histological changes are medium term responses
to xenobiotics, and histology represents a rapid method for
evaluation effects of chemicals in different organs (Jagoe et
al., 1996).

Histopathological biomarkers allows examining specific
target organs, including gills, gonad and liver, that are
responsible for vital functions, and this fact is very important
advantage of these category of biomarkers in monitoring
programs of marine environments (Gernhofer et al., 2001).
Moreover, the changes detect in these organs are normally
easier to identify than functional ones, and serve as warning
signs of damage to fish health (Fanta et al., 2003).

In recent years, due to the growing awareness of a
cause effect relationship between marine pollutants and the
occurrence of toxic liver lesions in fish, studies on fish liver
histopathology have recently been incorporated (Oliveira
Ribeiro et al., 2002a).

Fish tissues are sensitive indicators of marine pollutant
and have a high mercury bioaccumulation capacity for both
organic and inorganic forms solution in marine environment
(Gochefeld, 2003). It is well confirmed links between

exposure to pollutants and the development of hepatic
lesions. For example toxicopathic liver lesions in fish
species are suitable and sensitive signs of hepatit injury and
have been used as biomarkers of chemicals in environmental
risk assessments (Stehr et al., 2004).

However most studies on mercury are distribution and
speciation and accumulation, open literature on mercury in
tropical fish and its toxic effects on fish tissues and organs
are rare (Oliveira Ribeiro et al., 2002b). The marine pollutant
exposure can induce a number of lesions and injuries to
different fish organs (Oliveira Ribeiro et al., 2006) but liver
is a very important target organ suitable for histopathological
monitoring program for detection of damages to tissues and
cells (Oliveira Ribeiro et al., 20006).

In many studies the significance role of mercury for
histopathological changes to various fish were confirmed
(Oliveira Ribeiro et al., 2002a) and yet the damage of this
heavy metal on the liver of yellowfin seabream is largely
unknown, so the aims of the present study was to provide
baseline data on the prevalence of histopathological liver
lesions in A. Latus under environmental and experimental
mercury exposure and to compare the sampling areas in
terms of the types and prevalence of lesions present, for
monitoring purposes.

MATERIALS AND METHODS

1. Experimental test

Yellow fine sea bream all immature male in same size
(150 g final body weight average) were maintained in
seawater re-circulatory system (300-L tanks) equipped with
physical/chemical filters and with aeration to the Mariculture
Research Station of the South Iranian Aquaculture Research
Center, Mahshahr, Iran.

Seventy five fish were randomly divided into five equal
groups (15 per group) and each tank was randomly assigned
to one of five experimental treatments and allocated to
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a 15 static cylindrical polyethylene tank filled with the
appropriate concentration of an aqueous solution of Hg
(standard solution for atomic absorbance spectrophotometer)
in dechlorinated tap water (Safahieh et al., 2010).

Fish were exposed to mercury concentrations of 0
pg L, 10 pg 1, 20 pg 1, 40 pg 1, 80 pg 1 respectively, and
maintained for three weeks with aeration. These sub-lethal
doses were chosen on the basis of preliminary toxicity tests
and determinations of LC50 96h for this species, suggestive
of inducing toxic effects but not lethally so (Hedayati et al.,
2010).

Conditions within each experimental tank were
monitored daily with the temperature 25C + 1, pH 7.8
+ 0.1 and salinity 46 + 1 ppt under a natural photoperiod
(12hL:12hD) in controlled room. Water was oxygen saturated
through constant aeration in a static system. Voluntary feed
intake was near to maintenance ration at the time of the
maintenance, Fish were fed two times a day (08:30 and
17:30 h) but were starved for 48 h prior to the start of the
experiment and throughout its duration. Fecal remains and
food residues were removed by suction every other day. The
food supply was provided to each predator fish with fresh
prawn, collected from creeks without pollutants sources.

2. Mercury analysis

In laboratory water samples were filtered with Millipore
strainer mesh size 0.45 um, the filtrate was then acidified
with 2mg/l of 20% K2Cr207 (w/v) prepared at nitric acid
(Gochefeld, 2003) and soluble store at -4 °C until mercury
analyses.

For stabilize of weight, the sediments were freeze-dried
(Shi et al., 2005), then were sieved through 63 p mesh and
were allowed to settle, the supernatant water decanted and
homogenized, finely powdered sediment sub samples were
dissolved in 60 ml container 4 ml of concentrated nitric
acid and 2 ml of concentrated sulfuric acid. The mixture
was digested at 90°C for 1-2 h in hot plate. Upon cooling,
1 ml K2Cr207 or 0.5 ml BrCl was added. The solution was
filtered using Whatman No.! filter paper and diluted to 50
ml with deionized water (Gochefeld, 2003) and preserved
prior to Hg analysis.

Mercury concentrations were determined by the
Department of Marine Chemistry Laboratory, Khorramshahr
University of Marine Science & Technology using a
standard cold vapor atomic absorption (CV-AAS) method
(Unicam 919) equipped with Hg cold vapor generator (VGA
77) (EPA, 1992).

3. Histopathological analysis

A small part of the right liver was removed and
examined macroscopically. Liver samples were preserved
by immersion in Bouin’s fixative solution for 24 h. Dissected
tissues were washed in ice cold 0.9% sodium chloride
solution, and subsequently fixed in 10% formalin solution
for 48 h. After 48 h, the tissues were transferred into 70%
ethanol (Haschek, et al., 2010). After incubate, dehydration,
xylene and lastly xylene: paraffin mixture in Tissue
processor, (Triangle biomedical sciences USA), liver were
embedded in paraffin and sectioned using an ultra microtome
(Olympus CUT 4055E, USA) to obtain sections of Sum in
size. The sectioned tissues were fixed on the microscope
slides and air-dried for 24 h. The slides were later stained
with haematoxylin and counter stained with eosin (Haschek,
etal., 2010).

In this study the understanding of morphological
abnormalities was with data derived from fixed images
of cells and tissues as seen through the light microscope
using digital optical imaging techniques. The incidence of
alterations was reported in a qualitative evaluation, plus a
semi-quantitative scale scored in four categories according

to the intensity of alterations: None (1), mild (2), moderate
(3) and severe (4) (Di Giulio and Hinton, 2008).

RESULT AND DISCUSSION

1. Mercury analysis

Since the catch site was Zangi creek, the ranges of
mercury in the Mahshahr creeks were determined. Water
mercury concentrations ranged between 3 and 10 pg/l, with
the highest concentrations found in Ghazaleh, the Petroshimi
and Majidieh creeks had nearly same values while Zangi was
the lowest one. Sediment mercury concentrations ranged
between 0.3 and 1 pg/g, with the highest concentrations
found in Petroshimi and Majidieh creeks, the other creeks
had nearly same values while Jafari and Zangi was the
lowest one.

Results concerning mercury accumulation in the liver
of studied fish showed that there was bioaccumulation in
the liver. Mercury concentrations in the liver ranged 2.4 to
140 pg/g in test treatments. The analytical data on mercury
concentrations in the laboratory samples from the liver of
Yellowfin seabream are summarized in Fig 5. Concentrations
of liver mercury increased with increase of water mercury
concentration. Results of Bioaccumulation Factor (BAF)
strongly suggest that increase of mercury in the surrounded
water will be accumulating much more in liver tissue,
mercury bioaccumulation had same process with mercury
concentration with the highest accumulation between 40 and
80 ng 1 treatments (table 5).

2. Histopathological analysis

The hepatic tissue of the control fish follows the standard
that was described for teleost fish. It was constituted by
hepatocytes, which was large in size, polygonal in shape with
centrally located nuclei polyhedral form with a spherical
nucleus with one or more nucleolus. There were also the
portal vein and the central vein, which branches itself into
sinusoids. A large number of blood sinusoids were observed
and separates the hepatic cords one from another (Fig 3).

The bile ducts lined by cubic epithelial cells were
distributed through the hepatic parenchyma and were usually
associated with the port vein. There were bile canaliculi,
surrounded by the plasmatic membrane of the hepatocytes.
A very homogeneous hepatic parenchyma was found in the
liver of fish from control group. Hepatocytes were arranged
in cords, generally two cells thick between two contiguous
sinusoids.

Changes to the histopathological abnormality of the
hepatocytes elevated in severity with the increasing dose
of mercury in test area. No mortality occurred during the
experimental test but the morphological lesions observed in
liver revealed important alterations throughout the course
of the experiment. The tissues damages and injuries after
mercury exposure are summarized in tables 1-5 and figures
4-8. No neoplastic features were observed.



A.Hedayati / IJVAR, 1(3): 01-07, 2018/Proceeding of ICFAR

Table 1. Summarized nuclear lesions in the liver of yellowfin seabream during experimental exposure to mercury.

Exvmm%l_ezgp_qsure (ppb)
40

Lesion 0 10 <0
Enlarged nuclei - B + T+ —+
Lateral nuclei - + - N T
Nuclear degeneration - ++ + . .
Nuclear vacuolation - + ++ ++ ++

None (—), mild (+), moderate (++) and severe (+++).

Table 2. Summarized necrosis lesions in the liver of yellowfin seabream during experimental exposure to mercury.

Exnen%nml_exp_qsure (ppb)
40

Lesion 0 10 -

Oncotic necrosis - + ++ ++ ++

Apoptic necrosis - + T T .

Focal necrosis - ++ Tt T+ T

Massive necrosis - - - =+ T+

Centrilobular necrosis - ++ + T+ Tt
- - - ++ ++

Periportal necrosis

None (—), mild (+), moderate (++) and severe (+++).

Table 3. Summarized other hepatocyte lesions in the liver of yellowfin seabream during experimental exposure to mercury.

Exneriman_zaLaxpﬁ%ure (ppb)
20 80

Lesion 0 10
Atrophy - ¥ _ T o
Lipidosis - +++ +++ + s
Megalocytosis - - _ ¥ T
Hydropic swelling - + T+ —+ Tt
Cloudy swelling - ++ ++ +++ 4+
Oval cell proliferation - ++ + i T

None (—), mild (+), moderate (++) and severe (+++).

Table 4. Summarized intracellular lesions in the liver of yellowfin seabream during experimental and environmental exposure

to mercury.
. Experimental exposure (ppb)
Lesion ) o 20 50 %0
Bile stagnation - + ++ . T+
Dilation of sinusoid - ++ -+ -+ +H+
Intracellular edema - ++ + + T+
Dark granules - - + _ T

None (—), mild (+), moderate (++) and severe (+++).

Table 5. Sub-lethal bioaccumulation factor (BAF) of mercury (ng/g) in the liver tissue of Yellowfin Seabream.

40 ug 1
0.96+ 0.13

80 ugl
1.754+0.10

10 ug 1
1.2340.11

20 pugl
1.14+0.09

Control
BAF 0.65+ 0.03

Fig 1. Light microscope features of hepatic parenchyma of yellowfin seabream during control treatment (a) hepatopancreas,
(b) portal vein.
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Fig 2. Light microscope features of nuclear lesions in the liver of yellowfin seabream during experimental exposure to
mercury (a) Enlarged nuclei, (b) Lateral nuclei, (c) Nuclear degeneration, (d) Nuclear vacuolation.
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Fig 3. Light microscope features of necrosis lesions in the liver of yellowfin seabream during experimental and to mercury
(a) oncotic necrosis, (b) apoptic necrosis, (c) focal necrosis, (d) massive necrosis,(e) centrilobular necrosis, (f) periportal
Necrosis.
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Fig 4. Light microscope features of other hepatocyte lesions in the liver of yellowfin seabream during experimental exposure
to mercury (a) atrophy, (b) lipidosis, (¢) megalocytosis, (d) hydropic swelling, (e) cloudy swelling, (f) oval cell proliferation.
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The most frequent pathological modifications were
the increase in the lipid droplets (lipidosis), nuclei change,
necrosis, swelling, degeneration, cytoplasmic vacuolization
of the hepatic cells, bile stagnation, and dilation of sinusoid,
atrophy and pre-necrotic lesions within many hepatocytes
with reference to the control treatment. Lipid bodies were
also sporadically visible in the cytoplasm of hepatocytes.
Also the presence of megalocytosis was significantly higher
in the experimental group than in the control group. The
Kupffer cells were absent in current fish. Cellular swelling
was observed in a few livers of fish exposure. A sever
increase of degenerated cells was observed in the exposed
specimens compared to the control specimens. These
degenerated nucleuses were characteristic of many exposed
livers. In general, the degree of the histopathological findings
was seemed to be related to the increasing concentrations.

The large vacuole in the cell forces the nuclei to
the periphery of the hepatocyte and this condition may
associated by nuclear atrophy. Vacuolation of hepatocytes
are accompanied with the inhibition of protein synthesis,
energy decrease, disaggregation of microtubules, or shifts in
substrate utilization (Oliveira Ribeiro et al., 2002a).

Necrosis is irreversible injury that leads to death of the
cell, but of course it should mentioned that the term necrosis
encompasses not only the actual occurrence of cell death in
the living organism, but also the degenerative alternation
that follow the death process (Haschek, et al., 2010).

Oncotic necrosis may lead to the reduction in cell
number, there will be some degree of inflammation, often
with resultant scarring, however the reduction in tissue or
organ size may be irregular and distorted (Di Giulio and
Hinton, 2008).

Apoptosis is a controlled form of cell death that serves as
aregulation point for biologic processes and may consider as
the counterpoint of cell division by mitosis (Timbrell, 2009).

The swollen and necrotic hepatocytes appear to compress
the vascular spaces, so it can conduct the reason of observed
little blood in the sinusoids in the necrotic central lobular
areas (Di Giulio and Hinton, 2008).

Periportal necrosis has also been used as peripheral
lobular necrosis. Numerous oval cells may be found in the
periportal area. Oval cells appear to be most numerous when
hepatocyte regeneration is completely, or at least partially,
blocked (Haschek, et al., 2010).

Massive necrosis is clearly evident on gross observation.
In the sub-acute phase, the affected liver areas are abnormal
in color (usually pale) and appear slightly swollen. In chronic
exposure, the affected area is depressed below the surface
of the adjacent tissue (Stehr et al., 2004). Focal necrosis
may be observed grossly as small pale foci. The lesions are
particularly evident when they include inflammatory cells
(Haschek, et al., 2010).

The swelling hepatocytes in an affected liver were
typically swollen, with compression or displacement of
adjacent structures. Staining affinity was diminished,
generally giving the cells a pale or cloudy appearance.
Hydropic change was characterized in almost all treated by
enlarged pale-staining cytoplasm.

A cell dealing with disrupted homeostasis can respond
in a different ways to maintain itself short of death. This
is called adaptation (Haschek, et al., 2010). Atrophy is
simple adaptation. At the cellular level, atrophy is often a
response to decreased demand for the specialized functions
of a particular cell. Atrophy can lead to cell death, either
accompanied by apoptotic necrosis or oncotic necrosis
(Hinton et al., 2001). But in contrast, hypertrophy is a
response to increased metabolic demand for a specialized
function provided by the particular cell (Di Giulio and
Hinton, 2008).

Lipidosis is often observed in cells that metabolize large

quantities of lipids for energy (Haschek, et al., 2010).

Cell swelling is an early change that occurs in most
types of liver injury, and which may be a prelude to more
effective changes (Hinton et al., 2001). Hydropic swelling
is a reversible injury with accumulation of water within
the cytosolic matrix or rough endoplasmic reticulum of
hepatocytes. This form of swelling can be attributed to
a failure to maintain intracellular sodium ion balance
(Mommsen and Moon, 2005). The swollen cells have the
cytoplasm appeared cloudy and granular. Hinton et al. (2001)
state that, although swelling is an integral part of adaptation
to cell injury, the finding of hepatocyte swelling as the major
indication of toxic injury is rare.

Liver toxicants are typically characterized as being
cytotoxic or cholestatic. Cytotoxic mechanisms affect
hepatocytes and are responsible for different types of liver
injury. Cholestatic mechanisms affect the flow of bile.
Intrahepatic cholestasis occurs when the flow of bile is
blocked within the liver as it flows through canaliculi, as
well as bile ductules (Mommsen and Moon, 2005).

The cholestatic mechanisms that lead to the blockage
of bile are not understood very well. “Blockage” may result
from blocked transport mechanisms in the cell membrane of
hepatocytes (Hodgson, 2004).

Microscopic analysis of yellowfin seabream liver
sections reveals a pattern of arrangement of hepatocytes
different from that of mammals. A double row of hepatocytes
was obvious. The bile preductular epithelial cells found
between rows of hepatocytes in liver tubule, however nuclei
of hepatocytes contrast with flattened and elongated nuclei
of a different cell type. In 1000 timer feature, transects
of hepatocyte arrays resemble tubules. Basal aspects of
hepatocytes project toward sinusoids or adjacent hepatocytes
of neighboring tubules, while cellular apices were directed
toward the center of the tubule. It was noticeable that
the high nuclear to cytoplasmic ratios were commonly
encountered in the centers of tubules. Also larger elements
of the bile passageways were present in the parenchyma of
current fish liver.

The two-dimensional features of hepatic tubules suggest
that individual tubules curve, anastomose and/or branch,
thereby forming a complex continuum of parenchyma
tunneled by an extensive microcirculation. This large blood
supply no doubt leads to intensive mercury exposure and
accumulation while hepatocytes and biliary epithelial cells.

The types of lesions to the liver depend on the type
of toxicant, the severity of intoxication, and the type of
exposure, whether acute or chronic (Hodgson, 2004). There
have been numerous reports on histopathological changes in
livers of fish exposed to a wide range of heavy metals in
marine ecosystems (Rice, 2001).

Some of the indices observed in the hepatic cells in
the present study, such as vacuolar degeneration and lipid
droplet accumulation are consistent with those documented
in specimens of D. labrax, Lates calcarifer and Carassius
carassius acutely treated with other heavy metals (Giari et
al., 2007).

The presence of necrosis is in fact one of the most
visible damages in many tissues affected by heavy metals
(Rabitto et al., 2005). In fish liver, the presence of necrosis
area is also related with pollutant concentration during the
detoxifying process.

Liver lesions such as irregular shaped hepatocytes,
vacuolation and nucleus in a lateral position, were also
described in the siluriform Corydoras paleatus affected by
organophosphate pesticides (Fanta et al., 2003).

Pacheco and Santos (2002) described increased
vacuolisation of the hepatocytes as a signal of degenerative
process that suggests metabolic damage, due to exposure to
marine pollutants. The liver parenchyma of fish exposed to
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the environmental metals, such as mercury showed signs of
degeneration (cytoplasmic and nuclear degeneration, and
nuclear vacuolation) besides the focal necrosis (Oliveira
Ribeiro et al., 2006). The changes induced by mercury in the
liver hepatocytes such as vacuolization, necrosis and nuclear
condensation were also reported for other heavy metals
(Figueiredo-Fernandes et al., 2007).

Hypertrophy, vacuolization, nuclear and fatty
degeneration of hepatocytes have also been seen by Gill
and Epple (1993), who investigated the effects of different
organic pollutant on liver of fish. In contrast, study to heavy
metals by Cengiz et al. (2001) show that there were hepatic
lesions including degeneration, hypertrophy, sinusoids
enlargement, change position of nuclei, vacuolization, and
infiltration of mononuclear lymphocyte.

The stagnant of bile indicates possible damage to the
hepatic metabolism (Fanta et al., 2003). Our histological
finds were considered not mercury specific but changes
generally associated with the response of hepatocytes to
many pollutants.

Degeneration of liver tissue and necrosis of central
vein could be due to the accumulation of neutrophils and
lymphocytes. Similar results have been found from studies
of African catfish exposed to fuel oil for 14 days (Gabriel et
al., 2007).

The histological changes observed in the present study
indicate that the fish were responding to the sub-lethal effects
of the mercury as much as to the secondary effects caused by
stress. In conclusion the present investigation indicated that
mercury is a toxic substance in yellowfin seabream and the
sub-lethal mercury concentrations tested may cause several
changes in the histological indices of the studied fish and we
can use these changes as biomarkers of mercury detection.

REFERENCES

Adams SM. Biological indicators of aquatic ecosystem
stress. Amer Fish Soc. 2002; 3: 104-112.

Cengiz EI, Unlu E, Balci K. The histopathological effects
of thiodan on the liver and gut of mosquitofish, Gambusia
affinis. J Environ Sci Health B 2001; 36: 75-85.

Di Giulio RT, Hinton DE. The Toxicology of Fishes.
Taylor & Francis Group. 2008; 632-884.

EPA. 1992: Quality Criteria for Water. U.S. EPA, Office
of Water, Criteria and Standards Division, Washington, DC.

Fanta E, Rios FS, Romao S, Vianna A, Freiberger S.
Histopathology of the fish Corydoras paleatus contaminated
with sublethal levels of organophosphorus in water and
food. Ecotoxicol and Environ Saf 2003; 54: 119-130.

Figueiredo-Fernandes A, Ferreira-Cardoso JV, Garcia-
Santos S, Monteiro SM, Carrola J, Matos P, Fontainhas-
Fernandes A. Histopathological changes in liver and gill
epithelium of Nile tilapia, Oreochromis niloticus, exposed
to waterborne copper. Pesqui Vet Bras 2007; 27: 103—109.

Jagoe CH, Faivre A, Newman MC. Morphological
and morphometric changes in the gills of mosquitofish
(Gambusia holbrooki) after exposure to mercury (II). Aquat
Toxicol 1996; 34: 163—183.

Gabriel UU, Ezeri EU, Amakiri A. Liver and kidney
histopathology: Biomakers of No. 1 fuel toxicosis in African
catfish, Clarias gariepinus. J Anim Veter Advanc 2007; 6:
379-384.

Gernhofer M, Pawet M, Schramm M, Miiller E,
Triebskorn R. Ultrastructural biomarkers as tools to
characterize the health status of fish in contaminated streams.
J of Aqua Ecoss Stress and Recov 2001; 8: 241-260.

Giari L, Manera M, Simoni E, Dezfuli BS. Cellular
alterations in different organs of European sea bass
Dicentrarchus labrax (L.) exposed to cadmium. Chemosph
2007; 67: 1171-1181.

Gill TS, Epple A. Stress related changes in the

hematological profile of the American eel (Anguilla rostrata).
Ecotoxicol Environ Saf 1993; 25: 227-235

Gochefeld M. Cases of mercury exposure, bioavailability,
and absorption. Ecotoxicol Environ Saf 2003; 56: 174—179.

Haschek WM, Walling MA, Rousseaux C. fundamental
of toxicologic pathology. Academic Press: New York, NY
2010; 211-686.

Hedayati A, Safahieh A, Savari A, Ghofleh MJ.
Detection of mercury chloride acute toxicity in Yellowfin
Seabream (Acanthopagrus latus). World J of Fish and Mar
Sci 2010; 2: 86-92.

Hinton DE, Segner H, Braunbeck T 2001. Toxic
responses of the liver. In: Schlenk D, Bensen WH, Toxicity
in Marine and Freshwater Teleosts, vol. 1. Taylor and
Francis: London 2001; 224-268.

Hodgson E, A textbook of modern toxicology. A John
Wiley and Sons: INC publication 2004; 168-582.

Mommsen TP, Moon TW, Environmental Toxicology
- Biochemistry and Molecular Biology of Fishes. Elsevier
Science Ltd 2005; 287-577.

Oliveira Ribeiro CA, Belger L, Pelletier E, Rouleau
C, Histopathological evidence of inorganic mercury and
methylmercury toxicity in the artic charr (Salvelinus
alpinus). Environ Res 2002a; 90: 217-225.

Oliveira Ribeiro CA, Schatzmann M, Silva de Assis HC,
Silva PH, Pelletier E, Evolution of tributyltin sub chronic
effects in tropical freshwater fish Astyanax bimaculatus.
Ecotoxicol Environ Saf 2002b; 51: 161-167.

Oliveira Ribeiro CA, Filipack Neto F, Mela M, Silva
PH, Randi MAF, Costa JRA, Pelletier E, Hematological
findings in neotropical fish Hoplias malabaricus exposed to
subchronic and dietary doses of methylmercury, inorganic
lead and tributyltin chloride. Environ Res 2006; 101: 74-80.

Pacheco M, Santos MA, Biotransformation, genotoxic
and histopathological effects of environmental contaminants
in European eel (Anguilla anguilla L.). Ecotoxicol and
Environ Saf 2002; 53: 331-347.

Rabitto IS, Costa JR, Silva de Assis HC, Randi MA,
Akaishi FM, Pelletier E, Oliveira Ribeiro CA, Dietary Pb(II)
and TBT (tributyltin) exposures to neotropical fish Hoplias
malabaricus: Histopathological and biochemical findings.
Ecotoxicol Environ Saf 2005; 60: 147-156.

Rice CD 2001: Fish immunotoxicology: understanding
mechanisms of action. In Target Organ Toxicity in Marine
and Freshwater Teleosts. Vol. 2. Systems, Schlenk D,
Benson W, Taylor and Francis: London, 2001; 96—-138.

Safahieh A, Hedayati A, Savari A, Marammazi JG, Effect
of in vitro exposure to mercury chloride on phosphatase
enzymes in Yellowfin sea bream. Amer-Eura J of Toxicol
Sci 2010; 2: 162-168.

Shi J, Liang L, Jiang G, Jin X, The speciation and
bioavailability of mercury in sediments of Haihe River,
China Environ Internat 2005; 31: 357-365.

Stehr CM, Myers MS, Johnson LL, Spencer S, Stein
JE, Toxicopathic liver lesions in English sole and chemical
contaminant exposure in Vancouver Harbour, Canada Mar
Environ Res 2004; 57: 55-74.

Teh SJ, Adams SM, Hinton DE, Histopathological
biomarkers in feral freshwater fish populations exposed to
different types of contaminant stress. Aquat Toxicol 1997,
37:51-70.

Thophon S, Kruatrachue M, Upatham ES, Pokethitiyook
P, Sahaphong S, Jaritkhuan S, Histopathological alterations
of white sea bass, Lates calcarifer, in acute and subchronic
cadmium exposure. Environ Pollut 2003; 121: 307-320.

Timbrell JA, Principles of Biochemical Toxicology.
Informa Healthcare: USA Inc, 2009; 176-466.



International Journal of Veterinary and Animal Research
| | V A R Uluslararasi Veteriner ve Hayvan Arastirmalart Dergisi
E-ISSN:2651-3609  1(3): 08-12, 2018

Cildir Golii'ndeki Kerevit (4stacus leptodactylus Eschscholtz, 1823) Avcihiginin Sosyal,
Yapisal Ve Ekonomik Yonden Degerlendirilmesi**

Ahmet KQCYIGIT'  Onder AKSU™*
"Munzur Universitesi, Su Urlinleri Fakiiltesi, Tunceli

**Bu ¢aligma yiiksek lisans 8grencisi Ahmet KOCYIGIT'in Munzur Universitesi BAP birimi tarafindan YLTUB 016-15
numarali projesi ile desteklenen yiiksek lisans tezinden 6zetlenmistir.

*Sorumlu Yazar
E-mail:onderaksu@munzur.edu.tr

Ozet

Bu calisma Cildir Golii (Ardahan/Kars) kooperatif iiyesi balik¢ilarin sosyo-ekonomik analizinin incelenmesi amaciyla yiiriitiilmiistiir.
Balikgilarin tamaminin bu kooperatiflere tiye olduklar1 ve bunlarin disinda baska bir sivil toplum kurulusuna tiye olmadiklar1 belirlenmistir.
Balikeilarin yaslarinin 34 ile 74 arasinda degistigi, %100'iniin evli ve eslerinin yaslarinin ise 20 ile 70 arasinda oldugu tespit edilmistir. Genel-
likle %74 orani ile ilkogretim mezunu olduklart saptanmustir. Balik¢ilarin %65.21'i meslekleriyle ilgili 6zel bir egitim almistir. Balikgilarin
%17.4*liniin balik¢ilik disinda herhangi bir ge¢im kaynaklarinin olmadigi, geriye kalan %82.6'sinin ise tarim, hayvancilik veya farkl: alanlarda
da faaliyet gosterdigi tespit edilmistir. Genellikle 1 adet tekneye sahip olduklari, teknelerin cogunlugunun 6 m boyunda ve demirden yapilmis
olduklari belirlenmistir. Aile bireylerinin % 43.47'sinin avcilik faaliyetlerine katildig1 goriilmiistiir. Teknelerin hepsinin miilkiyeti balik¢ilarin
kendisine ait olup, %30.4'ii tekneyi ailelerin yardimu ile aldiklarini bildirmislerdir. Balik¢ilarin kerevit aveiliginda pinter ve balik aveiliginda
fanyali aglar1 kullandiklari tespit edilmistir. Balik¢ilar AB ve kalkinma ajanst destekleri ile mazot OTV indirimlerinden faydalanmadiklarini
beyan etmislerdir. Balik¢ilarin %56.53"i balikgiliktan elde edilen gelirin yeterli olmadigini ve ek is olarak restaurant isletmeciliginden %59.3
ile en fazla kazang elde ettiklerini sdylemislerdir. Cildir Golii balik¢ilart mesleklerinin ekonomik olarak yetersiz bulsalar dahi, %60.87 orana
sahip 14 balikginin, ek gelir kaynagi, aliskanlik, tutku/ hobi, babadan kalma meslek ve suya yakin olmalari nedenlerinden bir veya bir kaginin
icinde barinmasi nedeni ile bu isi yapmaktan mutlu olduklar1 saptanmistir.

Anahtar Kelimeler: Anket, balik¢ilik, Cildir Goli, kerevit, sosyo-ekonomik analiz

Social, Structural and Economic Assessment of Crayfish (4stacus leptodactylus Eschscholtz,
1823) Hunting in the Cildir Lake

Abstract

This study was carried out to investigate the socio-economic analysis of fishermen of Cildir Lake (Ardahan/Kars) cooperative. It has been
determined that all fishermen are members of these cooperatives and that they are not members of any other nongovernmental organization. It
has been determined that the ages of fishermen vary between 34 and 74, 100% are married and their spouses are between 20 and 70 years old.
They were found to be primary school graduates with a rate of 74%. 65.21% of fishermen received a special training on their professions. It
was found that 17.4% of fishermen had no sources of income other than fishing, and the remaining 82.6% were active in agriculture, animal
husbandry or other fields. It is generally determined that they have 1 boat, the majority of the boats are 6 m in length and made of iron. It was
seen that 43.47% of family members participated in hunting activities. Ownership of all of the boats belonged to the fishermen themselves and
30.4% of them were informed that they were receiving them with the help of their boat families. It was found that fishermen used pinters in
crayfish hunting and fennel nets in fish hunting. Although Cildir Lake fishermen 's professions are found to be economically inadequate, it has
been determined that 14 fishermen with 60.87% of their income are happy to do this job due to their presence in one or more of the reasons for
additional income, habit, passion / hobby.

Keywords: Crayfish, Cildir Lake, fishery, socio-economic analysis, survey).

GiRiS

BM tarafindan yayinlanan BM DESA raporu “Diinya
Niifus Beklentileri: 2015” Revizyonu'na gore, giinimiizdeki
7.3 milyar mevcut diinya niifusunun, 2030 yilinda 8.5 mil-
yar, 2050 yilinda 9.7 milyar seviyesine ulagsmasi beklenmek-
tedir. Yoksul iilkelerdeki asir1 niifus artigi, yoksullugun ve
esitsizligin ortadan kaldirilmasina, aglik ve kotii beslenmeye
kars1 miicadelenin daha zorlasmasina neden olmaktadir [1].

Diinya'da aglik ile miicadelede ilerleme devam etmesine
ragmen, hala ¢ok sayida insan yiyecek bulmakta sikinti
yasamakta ve aclik ¢ekmektedir veya aktif ve saglikli
bir yasam ihtiyact icin gida eksikligi sorunlartyla karst
karstyadir. Mevcut tahminlere gore, Diinya'da 2014-
2016 yillar1 arasinda yaklasik 795 milyon insan yetersiz
beslenmektedir [2]. Su {irlinlerinin insan beslenmesindeki
yeri tarih 6ncesi dénemlere kadar uzanmaktadir. insanlar son

yillara kadar baligin besleme degerini bilmeyen tiiketiciler
durumundaydilar.  Besin  bilesenlerinin  incelenmesi
ve besin maddelerinin sagligimiz iizerindeki etkisinin
bilinmesi ile bugiin balik, dnemli bir protein kaynag: olarak
degerlendirilmektedir [3].

Ug tarafi denizlerle cevrili bir yarimada konumunda
bulunan Tirkiye’nin 8.333 km’lik kiyr seridi ve 177.714
km uzunlugunda akarsulari bulunmaktadir. Deniz ve i¢
su kaynaklarimizin toplam ylizey alani 25 milyon hektar
olup, bu rakam iilkemizin toplam tarim alanlarina yakin
durumdadir. Ulkemizin bu potansiyeli dikkate alindiginda
balikgilik alanlarinin etkin kullanilmasi biiyilk 6nem
tagimaktadir [4].

Balik¢ilik meslegi ile gegimini saglayan insanlarin
cogunun  sosyal  giivencesinin  olmadigr  yapilan
aragtirmalarda deginilmektedir [5].
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Bu c¢aligmada Cildir Golii'nde gecimini balikgiliktan
saglayan kisilerin sosyoekonomik yapisinin incelenmesi
ama¢ edinilmistir. Aragtirma Cildir Goli'nde su iriinleri
avciligi yapan ruhsatlh ve kooperatife iiye balikgilart
kapsamaktadir. Balik¢ilar tekne ve av araglari, balik¢inin ve
ailesinin sosyoekonomik &zellikleri ile balik¢ilik faaliyetleri
acisindan incelenmistir. Av filosunun fiziki ozellikleri ve
av sermayesi verilmekte, avcilik faaliyetlerinin ekonomik
analizi yapilmaktadir. Ayrica balik¢ilik ile ilgili diisiinceleri,
balik¢ilarin karsilastiklart balikgilikla ilgili sorunlart ve
bu sorunlarin ¢6zlimii i¢in Onerileri saptanacaktir. Ayrica
mazotta OTV uygulamast ile ilgili bilgiler de arastirmada
yer almaktadir. Aragtirmada elde edilecek sonuglarin sosyo-
ekonomik arastirmalarin sayisina bir yenisini ekleyerek
kurumsal hafizaya katki saglamasi ayn1 zamanda balik¢ilik
politikalarinin  olusturulmasma ve uygulanmasina 151k
tutmaktir.

MATERYAL VE YONTEM

Arastirma bolgesi, Ardahan ve Kars il sinirlart igerisin-
de, 123 km2 Dogu Anadolu Bdlgesi alani ile 'nin en biiyiik
ikinci tatlt su golii olan Cildir Golii'diir. Deniz seviyesinden
1960 m. yiikseklikte bulunan goliin en derin noktas1 42 m.
g0l havzas1 640 km?2 dir [6].

Su Uriinleri Kooperatiflerinin, balik¢ilarm avladig1 su
rtinleri miktarinin detayli olarak kayitlarinin tutulmamast,
tutulan kayitlarin ise yanlis olabilecegi degerlendirilerek,
ekonomik analiz i¢in gerekli olan {iretim, masraf, sermaye
yapisi, isgiicii gibi verilerin baska yontemlerle topluca elde
edilememesinden dolayi, veriler anket yoluyla toplanmustir.
Bunun i¢in, Dogruyol Su Uriinleri Kooperatifi ile, Akgaka-
le Su Uriinleri Kooperatifine iiye ve aktif balik¢ilik yapan
kisiler tespit edilerek, balik¢ilar ile yiiz yiize goriisme yapil-
mistir. Anket sorulari, 6n anket uygulamasinda elde edilen
veriler 1s181nda aragtirmanin kapsamina uyacak sekilde ha-
zirlanmistir.

Anket calismast 06 Nisan 2017 tarihinde bélgede bulu-
nan su iirtinleri kooperatifine kayitli 45 balik¢idan 23 faal ba-
liker ile gergeklestirilmistir. Cildir Golii gevresinde ikamet
eden, balik¢ilarin yogunlukta oldugu Akgakale Koyii’nde 10
balik¢1, Dogruyol Koyii’'nde 3 balike¢1, Taskopri Koyii’nde
3 balik¢1, Canaksu Kd&yii’nde 2 balikei, Giilytizii Koyii’'nde
2 balik¢1, Esmepinar Koyii’nde 2 balik¢1 ve Golebakan Ko-
yii’nde 1 balik¢1 olmak iizere Su Uriinleri Kooperatifine iiye
23 balikg¢1 anket ¢alismasina katilmigtir.

Balikeilarla ilgili tiim bilgiler anket yoluyla toplanmistir.
Bu amagcla Dartay ve ark. [7]’1n, ¢alisma alanlarinda kullan-
diklar1 anket formlari dikkate aliarak, Cildir Goli bolgesi-
nin iklim sartlar1, bélgesel yapisi ve tahmin edilen sosyo-e-
konomik sorunlari da degerlendirilerek anket uygulamasi
yapilmustir. Hazirlanan ankette sorulan sorular; Cildir Golii
Bolgesinde balik¢ilik faaliyetinde bulunan kisilerin; mede-
ni halleri, balik¢ilarin yasi, balik¢ilik disindaki meslekleri,
mesleki tecriibeleri, meslekle ilgili memnuniyetleri, balik-
cikla ugrasan aile fertleri analizi, balik¢ilikla ilgili kisisel
gelisimleri, balik¢iliga baslangigtaki sermaye miktari, tekne
sayilari, tekne uzunluklari, tekne tipleri, tekne yapi malze-
meleri, avcilikta kullandiklari av malzemeleri ve sayilari,
yillik ortalama avladiklar su Giriinleri miktar, banka kredisi
veya destek primlerinden faydalanma durumlari, su iriinle-
rinin pazar analizi ve fiyatlari, yillara gore avlanan kerevit
ve balik miktarlarinin miktari, balik¢ilarin sosyal giivence-
leri, aylik kazanglarinin ne kadar oldugu ile ilgili ayrimtili 50
soruluk bir dizi anket yapilmistir.

BULGULAR VE TARTISMA

Balik¢ilarinin Aile Yapisi, Balik¢ilarin ve Ailelerinin
Egitim Durumu

Cildir Goli’'ndeki balik¢ilarin yaglarinin 34 ile 74 ara-
sinda degistigi ve % 100'iniin evli oldugu tespit eslerinin
yaslarmin 20 ile 70 arasinda degistigi edilmistir.

Cildir Golii balikgilarin egitim diizeyleri incelendiginde
ilkokul mezunu ile tiniversite mezunu arasinda degistigi tes-
pit edilmistir. En yiiksek oranda %74 ile ilkogretim mezunu
olduklar1 saptanmustir. Balikgilarin eslerinin egitim diizeyle-
ri incelendiginde okur-yazar ile ilkdgretim mezunu arasinda
degistigi tespit edilmistir. En yiiksek oranda % 83 ile ilkog-
retim mezunu olduklar1 belirlenmistir. Cocuklarin egitim
diizeyleri incelendiginde ilkdgretim mezunu ile iiniversite
mezunu arasinda degistigi tespit edilmistir. En yiiksek oran-
da %50,58 ile ilkdgretim mezunu olduklar: saptanmistir

Balikgilarin, balikeilikla ilgili aldiklari egitim durumla-
11 incelenmis ve egitimi olmayan balik¢1 oran1 % 65,21°lik
oran ile 15 kisi oldugu tespit edilmistir. Yetistiricilik ve av-
lanma alanlarinda seminer olarak diizenlenen egitimlerde
toplam 9 kisi kurs gérmiistiir.

Balik¢ilarin Balik¢ihik Disindaki Meslekleri

Cildir GOl balik¢ilarmin ekilebilecek arazilerinin azli-
&1, g0l kenarma yakin ikamet etmeleri, balik¢ilik meslegini
de ek gelir kaynagi olarak gormiis ve balik¢iliga baslamisla-
dir. Balikgilarin %17,40’1mn1n balik¢ilik disinda herhangi bir
gecim kaynaklarimin olmadigi saptanmistir, geriye kalan 19
balikgmnin tarim, hayvancilik veya farkli alanlarda da faali-
yet gosterdigi tespit edilmistir. Cildir Golii balikgilari, ba-
likgiliktaki gelirin yetersiz olmast nedeni ile farklt meslek
gruplarina yoneltmistir. Balik¢ilarin % 82,60°1 balik¢ilik digt
meslek gruplari ile de es zamanl olarak ugrasmaktadir.

Avlama Filosunun Teknik Fiziksel Ozellikleri
Balikgilarin kullandiklar1 av araglarinin teknik ve fiziksel
ozellikleri balikeilarin verdigi bilgiler ve gozlemler sonucu
incelenmistir. Avcilikta kullanilan teknelerin boylar1 4,0-8,0
m. arasinda degisiklik gostermekte ve %36,36’lik oran ile de
6,0 m. boy uzunlugundaki tekneler cogunlugu olusturmakta-
dir.

Cogunlukta kullanilan tekneler; firtinali havalarda olu-
san iki dalga arasindaki mesafenin, teknenin boyunu kapsa-
yacak sekilde uzunlugunun belirlenmesinde etkili olmustur.
En diisiik orandaki tekneler ise %3,03 orani ile 4 m, 4,5 m,
5,75 m, 6,75 m, ve 8,0 m. boydaki tekneler yer almaktadir.

Balikgilarin sahip oldugu tekne sayisi balikgilarin verdi-
i bilgiler sonucu incelenmistir. Sahip olduklar1 tekne say1-
lar1 1 ile 4 arasi degisiklik gostermekte ve %78,26’lik oran
ile de biiylik cogunlugunun 1 adet teknesinin oldugu tespit
edilmistir. 2 ve 4 tekne sahibi olanlarin orani %8,69 iken, 3
tekne sahibinin oran1 %4,34 olarak tespit edilmistir.

Kars bolgesinin kis aylari soguk ve kar yagighdir. Cil-
dir Goli kis aylarinda yilizey alaninin yaklasik 30 cm ile 1
m arasinda buz tutmasi balik¢ilarin sahip oldugu teknelerin
yap1 malzemesini sekillendirmektedir. Teknelerin yap1 mal-
zemesinin genel olarak sert malzemeden olmasinda iklim
sartlarinin etkisi biiytiktir.

Balik¢ilarin %57,5°1lik oran ile 19 adet teknenin demir
malzemeden, %27,2'lik oran ile 9 adet fiberglas teknenin ol-
dugu, %15,1 oran ile de 5 adet ahsap teknenin oldugu tespit
edilmistir.

Karasu Bolgesi deniz balik¢i tekneleri boylarinin 6.50
m ile 22.00 m arasinda degistigi goriilmektedir. 6.50 ile 8.00
m arasindaki tekneler %60,72 orani ile ¢ogunlugu olustur-
maktadir [8]. Iznik Gélii'nde giimiis balig1 aveilig faaliye-
tinde bulunan balik¢ilarin kullandiklar teknelerin boylari
6.00-9.00 m arasinda degisiklik gostermekte ve %43,33 ora-
ni ile 7.00 m boydaki tekneler ¢ogunlugu olusturmaktadir
[9]. Gokgeada balik¢ilarmin aveilikta kullanilan tekneleri-
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nin boylart 5,0-12,0 metre arasinda degisiklik gostermekte
ve %50,0°lik oran ile de 6,0-7,9 metre boy uzunlugundaki
tekneler ¢ogunlugu olusturmaktadir [10]. Bu calis-
mada ve diger yapilan calismalarda teknelerin ortalama 6 m
civarinda oldugu goriilmektedir. I¢ su ve kiy1 balik¢ilig1 yiik-
sek miktarda av yapilan avcilik tiirii olmadig i¢in, bu tekne
boyu yeterli gelmektedir.

Pinter Aglarinin Sayisi1 ve Ozelligi

Balikeilarin kullandiklar kerevit pinterleri, genel olarak
tek venterli olarak tespit edilmistir. Yipranan, hasara ugra-
yan pinter aglarint maddi yetersizliklerinden dolay1 yenile-
yemedikleri tespit edilmistir. Az miktarda (10-249 adet) pin-
ter agina sahip balik¢ilarin ise pinter aglarinin hasarli, yirtik
oldugu tespit edilmistir.

Balik¢ilarin Tayfa Olarak Cahisan Aile Fertleri

Balikeilarin ikinci ve iigiincii is olarak tarim ve hayvan-
cilikla ugrasmasi, aile fertlerinin bu iglerle mesgul olmasi,
tayfa olarak ¢alisan balik¢1 sayisinda azalma meydana gel-
mistir.

Balikgilarin, ¢ocuk veya eslerin tayfa olarak galistigi
oran %43,47 iken, tek basina balik¢ilik yapanlarin orani
%56,52 olarak tespit edilmistir.

Dogu Karadeniz Bolgesi'nde Ailede balik¢ilik yapan kisi
sayisina baktigimizda %77 sinde ayni ailede 1 veya 2 kiginin
balik¢ilik yaptiginin belirlenmis olmasi yeni neslin balikgili-
ga fazla ilgi duymadigimi gostermektedir [11]. Bu ¢aligmada
ise aile ici bireylerin balik¢ilik faaliyetlerine katilma orani
daha yiiksek bulunmustur. Bunun nedeni kirsal bir bolgede
yasadiklarindan dolay1 baska is imkanlarinin olmamasindan
kaynaklanabilir
Balik¢ilarin Finansal Durumu

Cildir Golii balikgilarinin kullandiklar kredilerin ihtiyag
kredisi kapsaminda kullanildig: tespit edilmistir, 8 balikgi-
nin kredi kullanmadigi, 7 balikginin 1 kez ihtiyag¢ kredisi
kullandig1 goriilmiistiir.

Balikgilarin hibe veya destek kredilerinden haberlerinin
olmadig1 tespit edilistir. Balik¢ilarin destek veya benzeri
krediler ile ilgili bilgileri bulunmamaktadir.

Yapilan kapsamli arastirmada, her iki kooperatif {iyesi
balikcilarin, devlet destegi olarak mazottaki Ozel Tiiketim
Vergisinden haberlerinin olmadigini, bununla ilgili

Kooperatif Bagkanlar1 basta olmak iizere, ilgili kurum
veya kuruluglara miiracaatta bulunmadiklari tespit edilmis-
tir. Bu konu hakkinda bilgi beceri ve yeteneklerinin olmadig1
gbzlemlenmistir.

Balik¢iigin Ekonomik Olarak Yeterlilik Durumu

Cildir Goli balikgilari, bolgenin iklim ve arazi sartlar
da goz oniinde bulunduruldugunda, balikgilarin gol etrafin-
daki belde ve kdylerde ikamet etmeleri, balik¢ilik meslegine
yonelme egilimi oldugu saptanmistir. Bu egilim balik¢ilik-
tan kazanilan iicretin yetersiz oldugunu gosterse de, ek gelir
kaynagi olarak balik¢iliga devam ettikleri saptanmigtir. Ba-
lik¢iligin ekonomik olarak yeterlilik durumu, %56,53 orana
sahip 13 balike1 tarafindan yeterli, 10 balik¢inin ise avladik-
lar1 baliklardan elde ettikleri gelirin ekonomik olarak yeterli
oldugunu ifade etmislerdir.

Cildir Goli balikgilarinin avladiklart su iiriinlerinden
elde ettikleri aylik kazang 250-2.500 TL. aras1 degisiklik
gostermektedir, bu faklilik balik¢ilarin kullandiklari av arag-
larmin sayisinin (kerevit pinteri, fanyali ip ag) az yada ¢ok
olmast nedeni ile faklilik gostermektedir. Balik¢ilarin balik-
cilik disinda, biiyiik bas hayvancilik ile ugrasiyor olmalart,
ek is olarak gordiikleri balik¢ilik meslegi tizerine ¢ok fazla
egilmedikleri aylik kazang ortalamasinda fark edilmektedir.

Cildir Golii balikgilar, tarim veya tarim ¢alisani, hay-
vancilik, kamu calisan1 veya emeklisi, sofor, restaurant iglet-
mecisi gibi balik¢ilik dist mesleklerde de calisip ek gelirelde
etmektedirler. Balik¢iliktan elde edilen gelirin toplam gelir

igcindeki oran1 %8,9 civarinda kalirken, en fazla gelir %59,3
ile restaurant isletmeciliginden elde edilmektedir.

Dogruyol ve Akgakale Su Uriinleri Kooperatif biinyesin-
de baliklarini stoklamak iizere buzhanelerinin olmamasinin
ve stoklanmayan baliklarin uygun nakliye araglari ile farkli
pazar alanlarina nakil edilememesinin satis fiyat1 tizerinde
biiyiik etken oldugu gozlenmistir. Balik¢ilarim %60,86°s1 ba-
liklarmn satis fiyatlarindan memnun olmadiklari, baliklarinin
daha iyi fiyatlara satilmasini istediklerini ifade etmislerdir.

Balik¢ilarin Orgiitlenme Durumu

Cildir Tlgesinde, flge Tarim Miidiirliigiine kayith iki adet
su triinleri kooperatifi bulunmaktadir. Cildir Golii balikgila-
11 Akgakale ve Dogruyol Su Uriinleri Kooperatifine iiyedir.
Akgakale Su Uriinleri Kooperatifine kayitli 31 {iyesinden,
sadece 13 iiyesi faal olarak balik¢ilikla ugragmakta, 18 {iyesi
fahri {iye olarak gérevini yiiriitmektedir. Dogruyol Su Uriin-
leri Kooperatifi’nin kayitl 14 tiyesi bulunmaktadir ve tiye-
lerin 9’u faal olarak balik¢ilikla ugrasmaktadir ve 4 iyesi
fahri tiyeligini stirdiirmektedir. Kooperatife kayitl balikgi-
larin, tamami bagli oldugu kooperatiften memnun olduklari,
ancak kooperatifin denetlenmesinin daha faydali olacagini
kanaati vardir.

Kerevit Aveihigindaki Degisim Durumu

Balikgilarin ifadelerine gore gol faunasina kisa siirede
adapte olarak kerevit popiilasyonu hizla ¢ogalmistir. Ba-
likgilar yillara gore kerevit miktarinda artma gozlemlemis,
bu artigin baslica sebebi; golde kerevit avlayan balik¢ilarin
sabit olmasi veya zaman zaman azalmasi, kerevit pinterle-
rinin pahali olmasi nedeni ile balik¢ilarin pinterleri satin
alamamalari, kerevit avciliginin avlanma siiresinin 4 ay gibi
kisa bir siire ile smirlandirp av yasaginin gelmesi kerevit
popiilasyonunu artirmigtir. Kerevit popiilasyonunda azalma
var diyen % 26,08 orana sahip balik¢ilarin ise, av yasagi
zamani geldiginde kullanilmayacak kadar kotii olan kerevit
pinterlerinin golde birakilmasi sonucu goliin kirlenmesi ve
kerevitlerin hastaliga yakalanmasi, gol karninda bulunan on
dan fazla yerleskenin evsel atiklarinin géle dokiilmesi kere-
vit miktarinda azalmaya sebep olmustur.

Pazarlama

Cildir Golii balikgilari, avladiklar baliklart az olmasi,
nakliye sorunu, fakli pazar alanlarma uzaklik, ve kooperatif
biinyesinde su tirlinlerini stoklayacak buzhanelerin olmama-
st nedenleri ile avladiklar: tirtinleri (balik), Cildir ilgesinde,
bulunduklar1 kdyde veya kendilerine en yakin kdye gotiire-
rek satmaktadir. Dogruyol Su Uriinleri Kooperatif Bagkani,
Yener Saran’in ifadesinde “kooperatife kayithi balik¢ilarin,
avladiklar1 tirtinlerini (kerevit ve balik) toplayarak, baliklari
Kars Ilindeki balikgilara, kereviti ise Isparta’da bulunan ke-
revit igleme fabrikasina génderdigini ifade etmistir.

Balikgilar avladiklart su {irlinlerini, farkli pazar alanla-
ria gotiirmek yerine, ikamet ettikleri 11, ilge ve beldelerde
satisa sunmaktadir. Bunun sebebi olarak, baliklari bozulma-
dan saklayabilecek buzhanelerin kooperatif biinyesinde ol-
mamasl, su tirlinleri nakil araglarinin olmamasi, illerin Cildir
Goliine uzak olmasi maliyeti yiikselttiginden tirtinler fakli
pazar alanlarina ulagsmamaktadir. Bu olumsuzluklara rag-
men, avlanan kerevitleri kooperatif toplayarak Isparta’daki
anlagmali kerevit fabrikasina sevki saglanmaktadir.

Tekirdag ilinde balikgilarmn %55°1 komisyonculara,
%231 konserve fabrikalarina, %12’si kooperatif ve birlik-
lere, %9 u seyyar satici ve direkt tiiketiciye satis yaptiklarini
belirtmislerdir [12]. Gokceada balik¢ilariin yakaladiklar:
baliklar satis sekillerinin %70,8’i kabzimal aracilifiyla,
%29,2’sinin ise perakende olarak satildig1 goriilmiistiir [10].
Bu ¢alismada balik¢ilarin tamamina yakini pazar sorunu ya-
samadiklarmi ancak tiretim maliyetinin Ustiinde, istedikleri
fiyata triinlerini satamadiklarini, fiyatin yetersiz oldugunu
belirtmektedirler
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Balik¢ilarin Meslegi Se¢me Nedenleri ve Balik¢ilikla
ilgili Goriisleri

Cildir Golii balikgilari, bolgenin uzun ve yogun kis ay-
lar1 gegirmesi, ekilebilecek arazilerinin azligi, kisa bagh
olarak hasattaki diisiikk verimin etken olmasi ile beraber, ba-
likgilarin gol kenarina yakin ikamet etmeleri, babadan kal-
ma aligkanligin olmasi, balik¢ilik meslegini ek gelir kaynagi
olarak gormeleri onlart balik¢iliga yéneltmistir. Balik¢iligt
babadan kalma aligkanlik, ek gelir, tutku oldugu i¢in devam
ettiren 14 balik¢1 oldugu goriilmektedir.

Cildir Goli balikgilart mesleklerinin ekonomik olarak
yetersiz bulsalar dahi, %60,87 orana sahip 14 balik¢inin, ek
gelir kaynagi, aligkanlik, tutku/hobi, babadan kalma meslek
ve suya yakin olmalari nedenlerinden bir veya bir kaginin
i¢cinde barinmasi nedeni ile bu isi yapmaktan mutlu olduklari
saptanmuistir.

Cildir Golii balikgilarinin aile fertlerinden bazilari tayfa
olarak caligmaktadir, fakat % 73,91 oranla balik¢ilik mes-
legi babalarindan sonra devam ettirmek istemedikleri tespit
edilmistir. Baba meslegi olarak balik¢iligi devam ettirmek
isteyen balik¢1 sayisinin 6 oldugu tespit edilmistir.

Izmir 1li balik¢ilarmin %66'smin sadece yalmz balikgi-
likla ugrasmakta, geri kalanlari ise balik¢ilik diginda bagka
isler de yaptiklari gériilmiistiir [13], Bu oran Ege Bolgesi su
iirlinleri kooperatiflerinde %54,1 [14], Istanbul {li koopera-
tiflerinde %44,3 [15], Gokgeada balik¢ilarinin %54,2 [10]
oldugu goriilmiistiir. Keban Baraj Goli’nde kerevit avciligi
yapan balik¢ilarn tamami balik avciligi da yapmaktadir. Ba-
likgilarin yarrya yakin kisminin (%46) balik¢ilik disinda her-
hangi bir geliri bulunmazken, %32°lik kisminin balik¢iligin
yaninda ¢iftcilikle de ugrastigi goriilmiistiir [16]. Mevsimsel
av yasaklar1 ve yeterli gelirin elde edilememesi durumunun
balikeilart diger isleri de yapmaya ittigi goriilmektedir.

Balikcilarin Mesleki Tecriibeleri

Balikgilarinin mesleki tecriibesinin 15-45 yil arasinda
degistigi ve ortalama 29, 30 y1l oldugu tespit edilmistir.

Balkgilarin islerini Biiyiitme ile ilgili Diisiinceleri

Cildir Goli balikgilarmin tamami gol etrafindaki belde
ve koylerde ikamet etmektedir. Suya olan yakinlik, balik¢i-
ligin babadan kalma bir aligkanlik olmasi, tarim alanlarinin
az olmasi ve balik¢iligin ek gelir kaynagi olarak goriilmesi
balik¢ilik meslegine yonelmelerinin baslica nedenleridir.
Balikgilarin ek gelir olarak gordiigii bu mesleklerini kendi
imkanlar1 dahilinde yapabildikleri siire kadar devam ettir-
mek istemektedir.

Cildir Golii balikgilarinin devlet katki ve destek primle-
ri hakkinda bilgi sahibi olmadiklari, yiiz yilize yapilan anket
sonucundan tespit edilmistir. Kullandiklar1 av malzemeleri
(tekne, fanyali ip ag, kerevit pinteri)’nin idamesini saglaya-
mamanin sikintilari igerisinde avciliga devam etmektedirler.
Kullandiklar1 tekneleri bakim ve onarim masraflari, yipra-
nan sepetlerinin yenilenmesi i¢in tegvik primlerinin verilme-
si ve mazottaki O.T.V indiriminin bir an énce saglanmasi
mesleklerini biiylitme yolunda biiyiik katk: saglayacaklarini
bildirmiglerdir. Balik¢ilarin %65,22 si islerinin bilyilitmeyi
diistiniirken, %34,78’1 ise mevcut sartlarin1 korumayi ve bu
sekilde devam etmeyi istemektedir.

Istanbul balikeilart ile yapilan bir ¢alismada %44,3 {iniin
issizlikten, %17,3 liniin aile biit¢esine katki saglamak ama-
ciyla, %15,0’inin hobi ve %14,4’liniin de babamesleginden
dolay1 balike¢iligr sectikleri bildirilmistir [15]. Gokceada ba-
likgilari tizerine yapilan galismada balik¢iligr segme neden-
leri soruldugunda %45,8’1ik en yiiksek oranla deniz kena-
rinda yagamasindan kaynaklandigi gériilmiistiir [10]. Keban
Baraj Golii balikgilariin balik¢iligi segme nedenlerinin ise
%067 ile issizlik olarak en yiiksek oranda belirlenmistir [17].
Balikgilik meslegi se¢iminin igsizlik nedeniyle zorunlu bir
durum haline geldigi, bu ¢alismada ve diger ¢alismalarda

ortaya ¢ikmaktadir.

SONUC VE ONERILER

Balik¢ilarin avladig: su iirtinleri arasinda bulunan ala-
baligin (Salma turutta capius) 6zel bit tiir olmas1 ve koru-
ma altina altinda bulundurulmas: gerektigi halde, bu tiiriin
balik¢ilar tarafindan avlanilmamasi gerektiginin anlatilmasi
icin gerekli ¢alismalarin baglamasi 6nem arz etmektedir.

Bolgede bulunan iki kooperatife iiye alan, faal halde
balik¢iligr yiiriiten 23 balikgmnin kooperetif memnuniyetleri
%100 olarak tespit edilirken, meslekteki memnuniyetlerinin
%60’lik bir oranda kalmasi dikkat c¢ekici bir bulgu olarak
karsimiza ¢ikmustir.

Kooperatife iiye aktif balikg¢ilarin, islerini bilylitme-
yi hedeflerken, kullandiklar1 teknelerin bakim ve onarim
masraflarini, yipranan sepetlerinin yenilenmesi igin tesvik
primlerinin verilmesi ve mazottaki O.T.V indiriminin bir an
once saglanmasi mesleklerini biiyiitme yolunda biiyiik katki
saglayacaklari tespit edilmistir. Bunun icin gerekli miiraca-
atlarin nasil yapilacaginin anlatilmasi ve balik¢ilarm biling-
lendirilmesi i¢in gerekli calismalarin baslamasi énem arz
etmektedir.

Cildir Golii izerinde ‘Can 1 HES’ ve ‘Cildir HES’ olmak
tizere toplam 2 adet Hidro Elektrik Santrali (HES) bulun-
maktadir. Bu santrallerin elektrik tiretimi maksadi ile Cildir
Goliinden zaman zaman su ¢ekildigi, ¢ekilme neticesinde
balik tireme alanlarinin azalmasina ve popiilasyonun yok
olmasina sebep olmaktadir. Bu durumun 6nlenmesi gol fau-
nasinin korunmasina katki saglayacaktir.
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Ozet

Bu ¢alismada Dogansehir Siirgii, Malatya'da bulunan tesislerden Kasim 2017 ile Ocak 2018 arasinda alinan alabalik (Oncorhynchus mykiss)
kullanilmigtir.. Calisma sirasinda her dénemde 10 disi, 10 erkek olmak iizere toplam 60 balik ¢alisildi. Balikla 1% 0.25 fenoksietanol ile an-
estezi edildikten sonra, enjektor yardimi ile kuyruk ucundan kan alindi. Alveoler damarlardan kan 6rnekleri alindi ve PROKAN 6800 VET
cihazi ile 6lgiildii. Kan parametrelerini belirlemek i¢in Hematolojik analizler Hiicre DN 1700 cihazi kullanilarak yapildi. Sagimden 6nce erkek
baliklarmn agirhigi 359.5 + 32.7 g, sagim doneminde 453 + 74.09 g'a ¢ikmis ve sagim donemi sonunda 354 + 99.35 gr'a dismistiir. Disilerde
sagim oncesi agirliklar1 421 + 28.46 gr, sagim doneminde 375 + 54.62 gr'a diismiis ve sagim doneminden sonra 392 + 75.69 g'a ¢ikmustir. Erkek
baliklar igin elde edilen kan parametreleri asagidaki gibidir; Beyaz kan hiicreleri (WBC): Sagim 6ncesi 50.8 + 14.82 103 / uL, sagim sirasinda
55.79 +2.79 103 / uL, sagim sonras1 54.61 = 3.052 103 / uL; kirmizi kan hiicreleri (RBC): Sagim 6ncesi 1.95 + 0.59 106 / uL, sagim sirasinda
2.25+0.20 106 / uL, sagim sonrasi 2.24 + 0.35 106 / uL; Hemoglobin (HGB): Sagim 6ncesi 10.11 = 3.07 g/ dl, sagim sirasinda 11.02 + 1.02 g
/ dl, sagim sonras1 9.79 + 0.84 g/ dl; hematokrit (HCT): Sagim oncesi % 26.38 + 8.04, sagim sirasinda% 28.73 + 2.70, sagim sonrast % 29.62
+ 3.77; leucocyte (GRAN): Sagim 6ncesi 1.664 + 0.81 103 / p, sagim sirasinda 1.22 + 0.29 103 / p, sagim sonrast 1.33 + 0.36 103 / p. Disi
baliklar i¢in elde edilen kan parametreleri asagidaki gibidir; Beyaz kan hiicreleri (WBC): Sagim oncesi 54.57 + 4.86 103/ uL, sagim sirasinda
47.2 £ 8 103 /uL, sagim sonras1 42.65 + 7.11 103 / pL; kirmiz1 kan hiicreleri (RBC): Sagim 6ncesi 1.94 + 0.18 106 / uL, sagim sirasinda 1.75
+0.33 106 / uL, sagim sonras1 1.39 + 0.33 106 / uL; hemoglobin (HGB): Sagim 6ncesi 10.17 + 0.78 g/ dl, sagim sirasinda 8.89 + 1.59 g/ dl,
sagim sonrast 6.74 + 1.57 g/dl; hematokrit (HCT): Sagim 6ncesi % 26.18 + 2.07, sagim sirasinda % 22.44 + 4.54, sagim sonras1 % 18.04 + 4.03;
16kosit (GRAN): Sagim oncesi 1.54 + 0.47 103 / u, sagim sirasinda 1.18 +0.26 103 / p, sagim sonrasi 1.09 + 0.22 103 / p.

Anahtar Kelimeler: Oncorhynchus mykiss,, alabalik, kan parametreleri, agirlik

Investigation of Changes in The Weight and Blood Parameters of Trout (Oncorhynchus
mykiss) During Mating Period

Abstract

In this study, trout (Oncorhynchus mykiss) from the facilities located in Dogansehir Siirgii, Malatya was used. Samples were received between
November 2017 and January 2018. During the study, a total of 60 fish, 10 female, 10 male, 10 female, 10 male and 10 female, were studied
in the pre-milking period. After the fish were anesthetized with 0.25% phenoxyethanol, blood was taken from the tail end with the help of the
injector. Blood samples were taken from the alveolar vessels and measured with the PROKAN 6800 VET device. Hematological analyzes were
performed using the Cell DN 1700 coulter counter to determine blood parameters. The weight of male fishes before mating was 359.5 + 32.7
g, increased to 453 + 74.09 g during the mating period and decreased to 354 + 99.35 g at the end of mating period. In females, before mating
period weights were 421 + 28.46 g, decreased to 375 + 54.62 g during the mating period and increased to 392 + 75.69 g after the mating period.
The blood parameters obtained for male fish are as follows; white blood cells (WBC): 50.8 + 14.82 103/uL before mating, 55.79 + 2.79 103/
pL during mating, 54.61 + 3.052 103/uL after mating; red blood cells (RBC): 1.95 = 0.59 106/pL before mating, 2.25 = 0.20 106/uL during
mating, 2.24 + 0.35 106/pL after mating; hemoglobin (HGB): 10.11 + 3.07 g/dl before mating, 11.02 + 1.02 g/dl during mating, 9.79 + 0.84
g/dl after mating; hematocrit (HCT): 26.38 + 8.04 % before mating, 28.73 £ 2.70 % during mating, 29.62 + 3.77 % after mating; leucocyte
(GRAN): 1.664 + 0.81 103/u before mating, 1.22 £ 0.29 103/p during mating, 1.33 £ 0.36 103/p after mating. The blood parameters obtained
for female fish are as follows; white blood cells (WBC): 54.57 + 4.86 103/uL before mating, 47.2 + 8 103/uL during mating, 42.65 + 7.11 103/
pL after mating; red blood cells (RBC): 1.94 + 0.18 106/uL before mating, 1.75 £ 0.33 106/uL during mating, 1.39 +0.33 106/uL after mating;
hemoglobin (HGB): 10.17 £ 0.78 g/dl before mating, 8.89 + 1.59 g/dl during mating, 6.74 + 1.57 g/dl after mating; hematocrit (HCT): 26.18 +
2.07 % before mating, 22.44 + 4.54 % during mating, 18.04 £+ 4.03 % after mating; leucocyte (GRAN): 1.54 + 0.47 103/u before mating, 1.18
+0.26 103/p during mating, 1.09 + 0.22 103/p after mating.

Keywords: Oncorhynchus mykiss, Trout, Blood Parameters, Weight

GIRIS

Klinik kan testleri toksik maddelere maruz kalmis
baliklar iizerinde 1950’lerden beri uygulanmaktadir [1].
Kan biyokimya profilleri ve hematoloji genellikle balik,
amfibi, sliriingen ve kus gibi alt omurgalilarin fizyolojik
durumlarint degerlendirmek i¢in kullanilir [2]. Hemogram,
toplam beyaz kan hiicresi sayisinin (WBC), hematokritin
(PCV), hemoglobin konsantrasyonunun (Hb), eritrosit
indeksinin, WBC diferansiyel sayisinin ve lekeli periferik
kan filmlerinin degerlendirilmesinin, hemogram sayisinin
tayini, hemogram sayisinin tayinini igerir [3].

Kiltiir balik¢iligl, niifus artisina paralel olarak, artan

besin ihtiyacini karsilamak amaciyla son yillarda gelisme
gosteren sektorlerden biridir. Niifus artisini yaninda avlama
yoluyla elde edilen su frlinleri miktarinin azalmasi ve
yeterli diizeyde olmamasi Ozellikle bazi balik tiirlerinin
kontrol altindaki ortamlarda iretim ve yetistiriciliklerinin
yapilmasini gerekli hale getirmistir [4].

Bu ¢alismada tireme ve sagim dénemlerinde alabaliklarin

bazt kan parametrelerinin degisiminin  incelenmesi
amaglanmistir.
MATERYAL VE YONTEM

Bu ¢alismada kullanilan Alabaliklar Malatya Dogansehir
Siirgii’de bulunan tesislerden alinmistir. Ornekler Kasim-
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Ocak doneminde alinmigtir. Aragtirma siiresince ortalama
total boy 32,97 + 1.65 cm, ortalama agirlik 392,42+ 6.98gr
olmak lizere iireme donemi Oncesinde 10 disi 10 erkek,
sagim doneminde 10 disi 10 erkek, sagim sonras1 10 disi
10 erkek toplam 60 balik incelenmistir. Baliklar % 0.25
fenoksietonol ile anesteziye birakildiktan sonra enjektor
yardimi ile kuyruk ucundan kan almmustir [5]. Ornekler
edtali tiiplere kayularak PROKAN 6800 VET cihazi ile
petomolojik parametreleri dl¢iilmistir. 0.5 ml hacmindeki
kan 75 pl’lik mikrohematokrit tiiplere alinmistir. Kan
parametrelerini belirlemek amaciyla hematolojik analizler
Cell DN 1700 coulter counter cihazi kullanilarak yapilmistir.
Bu calismada asagida belirtilen kan parametreleri beyaz kan
hiicreleri (WBC), kirmizi kan hiicreleri (RBC), hemoglobin
(HGB), hematokrit (HCT) ve lokosit (GRAN) degerleri
belirlenmistir.

BULGULAR VE TARTISMA

Erkek balik agirligr iireme donemi Oncesi ortalama
359.5 g olarak tartilmistir. Ureme dénemi esnasindan
artarak ortalama 453 g’a ¢ikmustir. Bununla berabert tireme
doneminden sonra balik agirligi tekrar ortalama 354 g
seviyelerine diigmistiir (Sekil 1).

500

Agirhk g
[38]
wn
S

1 2 3

Donemler

Sekil 1. Ureme dénemi 6ncesi ve sonrasi erkek baliklarin
ortalama agirlik degisimleri.

Disi baliklarin agirligi tireme donemi Oncesi ortalama
421 g olarak tartilmstir. Ureme doneminde azalarak
ortalama 375 g seviyelerine diismiis ve iireme déneminden
sonra tekrar erkek baliklarin aksine 392 g seviyelerine
yiikselmistir (Sekil 2).
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Sekil 2. Ureme dénemi 6ncesi ve sonrasi disi baliklarin
ortalama agirlik degisimleri.

Calismamizda erkek baliklarda tireme doneminde WBC

degerleri 6nce artmis, iireme doneminden sonra ise bir
miktar azalma goriilmiistiir. Disi baliklarin degerlerinde ise
sagim donemi ani bir diislis goriilmiis ve bu diislis sagim
donemi sonrasi devam etmistir (Sekil 3).
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Sekil 3. Ureme dénemi oncesi ve sonrasi tiim baliklarin
ortalama WBC degerleri degisimleri.

Ureme doneminde erkek baliklarim GRAN degerleri ani
bir diislis gdstermis ve lireme donemi sonrasti ilk degerlerini
bulmasa da yiikselme gostermistir. Disi baliklarda ise erkek
baliklarda oldugu kadar siddetli olmasa da bir miktar diisiis
goriilmiis ve lireme donemi sonrasi tekrar yiikselmistir
(Sekil 4).
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Sekil 4. Ureme donemi oncesi ve sonrasi tiim baliklarin
ortalama GRAN degerleri degisimleri.

RBC degerleri erkek baliklarda {ireme doneminde
artis gostermis ve Ureme donemi sonrast ise {ireme
donemindekine  yakin  degerlerde  kalmistir.  Disi
baliklarda ise erkeklerin tam aksine iireme doéneminde
degerlerin diistiigii ve iireme doneminden sonra bu
diistisiin ayni sekilde devam ettigi belirlenmistir (Sekil
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Sekil 5. Ureme dénemi Oncesi ve sonrasi tiim baliklarin
ortalama RBC degerleri degisimleri.
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HG degerlerine bakildiginda erkek baliklarda tireme
doneminde artis sonrasinda ise iireme donemi Oncesine
gbre azalma tespit edilmistir. Disi baliklarda ise {ireme
doneminde azalma ve lireme donemi sonrasi daha fazla
azalma belirlenmistir (Sekil 6).
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Sekil 6. Ureme dénemi oncesi ve sonrasi tiim baliklarin
ortalama HG degerleri degisimleri.

HTC degerlerinde ise erkek baliklarda iireme déneminde
bir miktar artig gériilmiis ve bu artis tireme donemi sonrasi
devam etmistir. Disi baliklarda tam tersine tireme donemine
azalma olmus ve bu azalma tireme donemi sonrasi devam
etmistir (Sekil 7).
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Sekil 7. Ureme dénemi oncesi ve sonrasi tiim baliklarm
ortalama HTC degerleri degisimleri.

Yas, cinsiyet, lireme dongiisii gibi faktorler baliklarin
fizyolojik durumunu etkiler [5]. Calismamizin sonuglari
gostermektedir ki calisilan parametrelerden 16kosit ve
graniilosit degerleri erkek ve disi bireylerde ayni yonde egilim
gosterirken eritrosit, hematokrit ve hemoglobin degerleri
z1t bir sekilde ¢izgi takip etmistir. Ureme sezonu dncesi,
iireme sezonu ve iireme sezonu sonrast RBC, Hg ve Htc
degerleri erkeklerde yiikselirken disilerde diisiise gegmistir.
Erkek baliklarin kanindaki RBC, Hg ve Htc degerlerinde ki
bu artisin temel sebebinin, sudak baliginda yapilan benzer
bir ¢alismada da ortaya koyuldugu gibi artan testosteron
hormonunun beraberinde eritropoietinin uyarilmasina ve
de daha fazla oksijene ihtiya¢ duyulmasina yol agmaktadir.
Bu uyarim sonucu ise kan {iretimi artmaktadir [6]. Ureme
doneminde Schizothorax niger baliginda yapilan bir diger
calismada da erkek baliklarin Hg ve htc degerlerinin
disilere gore daha yiiksek;disilerin 16kosit degerlerinin
erkeklerinkinden daha yiiksek oldugu tespit edilmistir [7].
Sazanlarda (Cyprinus carpio) yapilan bir diger ¢alismada
ise bizim ¢alismamizdakine benzer sekilde [8]. RBC, hg,
hte erkek baliklarda yiiksek iken, 16kosit seviyesi disilerde
yiiksek bulunmustur. Artan kan yapimi i¢in harcanan enerji
ve rekabet stresi erkek baliklarda direnci diisiirmektedir.

Bu ise l06kositte artis ve graniilositde yiikselis olarak
yansimigtir.  Oositlerin bliylime ve olgunlagma i¢in gerekli
enerji miktarlaridisinin bagisiklik sisteminde diisiise neden
olur. Calismamizda da disilerde WBC tiretimindeki diisiis
iireme sezonu sonrast da devam etmistir.Calismamizdakine
benzer sekilde yapilan bir baska ¢alismada da yiiksek 16kosit
tretiminin normale indirgenmesinin disilerde erkeklerden
daha iyi oldugu tespit edilmistir [9].

SONUC VE ONERILER

Sagim oncesinde 10 disi 10 erkek, sagim doneminde
10 disi 10 erkek, sagim sonras1 10 disi 10 erkek toplam
60 balik incelenmistir. Bu calismada beyaz kan hiicreleri
(WBC), kirmiz1 kan hiicreleri (RBC), Hemoglobin (HGB)
ve Hematokrit (HCT) degerleri belirlenmistir. Inceleme
sonucunda baliklarin sagim 6ncesinde sagim déneminde ve
sagim sonrasinda kanlarinda, davranislarinda ve fizyolojik
degisimleri incelenmistir. Disi ve erkek baliklarin sagim
donemlerinde hassaslastig1 stres girdikleri ve cok fazla efor
harcadiklar1 belirlenmistir. Sagimdan sondaki dénemlerde
strese ve sagim doneminde yasanan etkenlerden dolayi
fizyolojik degisimlerini toparlamaya calismaktadirlar.
Sagimdan sonra baliklarin vitaminlere ¢ok fazla ihtiyaci
oldugu goriilmiistiir. Viicutlarmin enfeksiyonlara karsi hizli
bir sekilde koruma ihtiyaclart i¢in gerekli besin, stresiz
ortamlara ve vitaminlere ihtiya¢ duymaktadir. Incelenen
baliklarda ki kan parametreleri incelendiginde sagim
donemleri ve sagimdan sonraki donemlerde baliklarin
hassaslastig1 ve bu donemlerde bakim konusunda desteklerin
artmasi gerektigi gorillmiistiir.

KAYNAKLAR

[1] Shiffman, R.H., Arom, P. H., 1959. Measurement
of some “physiological parameters in rainbow trout
(Salmo gairdneri ). Can. J. Zool. 37, 25-37.

[2] Metin K, Bashimoghlu Koca Y, Kargin Kiral F, Koca
S, Turkozan, O. 2008. Blood cell morphology and plasma
biochemistry ofcaptiveMauremys caspica (Gmelin, 1774)
and Mauremysrivulata (Valenciennes, 1833). Acta Vet Brno
77:163-174

[3] Campbell, T.W. 2004. Haematology of lower
vertebrates In: proceed-ings of the 55th Annual meeting of
the American college ofveterinary pathologists (ACUPC)

[4] Harlioglu, A.G., Kutluyer, F. 2011. Baliklarda Sperm
Kalitesine Yag Asitlerinin Etkisi. Karadeniz Fen Bilimleri
Dergisi, 2 (5), 37-45.

[5] Kocabatmaz M., Ekingen G., 1984. Hematolojik
yontemlerin standardizasyonu ve gesitli balik tiirlerinden
kan alinmasi. Doga Bilimleri Dergisi, 2: 149-159. Bilimin
onemi ve balik hematolojisinin kullanimi. Firat Universitesi
Veteriner Fakiiltesi Yayinlar Elazig. 4, 1-5.

[6] Movahed R., Khvara H., Havatbakhshi M.R., Rahbar
M. 2012. Some haematological changes of zander (Sander
lucioperca) in relation to agean dits relationship with
parasiticinfection. Fish. Aquac. J,. 47, 1-7..

[71 Zakes, Z., Zakes, K.D., Szczepkowski, M.,
Rozyiiski, M., Ziomek, E., 2016. Impact of sex and diet on
hematological and blood plasma biochemical profiles and
liver histology of pike perch (Sander lucioperca (L.). Arch.
Pol. Fish., 24: 61-68. DOI 10.1515/a0pf-2016-0007).

[8] Bhat, A.H., 2017. Study of possible seasonal effects
on blood parameters of a local fish ‘Schizothorax niger’ in
Kashmir valley. International Journal of Zoology Studies.
2(e 6), 90-92.

[9] Kumar, S.P., Sharma B.K, Sharma S.K. and
Upadhyay B. 2017. Comparative haematology of pre and
post spawning common carp (Cyprinus carpio). Journal of
Entomology and Zoology Studies, 5(5): 1793-1798.

[10] Kapila R., Kapila, S., Basade, Y. 2000. Sex related
haematological variations in Himalayan golden mahseer,
Tor putitora (Ham.). Ind. J. Fish,. 47, 81-85.



International Journal of Veterinary and Animal Research
| | V A R Uluslararas: Veteriner ve Hayvan Arastirmalar: Dergisi
E-ISSN:2651-3609  1(3): 16-18, 2018

Occurrence of the Burrowing goby Trypauchen vagina (Bloch and Schneider, 1801) in
Southeastern Mediterranean, Turkey

Deniz ERGUDEN'*  Ferhat KABAKLI' Sibel ALAGOZ ERGUDEN? Ayhan ALTUN?
'Department of Marine Sciences, Faculty of Marine Sciences and Technology, Iskenderun Technical University, Iskenderun, Hatay, TURKEY
“Department of Fisheries, Vocational School of Imamoglu, Cukurova University, Balcali, Adana, TURKEY

*Corresponding Author
E-mail:deniz.erguden@iste.edu.tr

Abstract

A single male specimen of the burrowing goby, Trypauchen vagina (Bloch and Schneider, 1801), was caught at a depth of 30 m from the Arsuz
coast, Turkey by a trammel net on 17 October 2017. Total length (TL) of the specimen measured as 206 mm. Measurements of the specimen
were given and the geographical distribution of the species in the Mediterranean was documented. Although this is the third record of T vagina
from the Mediterranean coast of Turkey, the paper is the first report of an adult male specimen of 7. vagina from southern coast of Turkey
and confirms the extension of the species towards southeastern Mediterranean in the region. The finding of T vagina in Arsuz coast suggests
the habitat expansion of the species. As a result of this study a gap is filled relating to the geographic distribution of this species in the eastern
Mediterranean coast of Turkey.

Keywords: Burrowing goby, Record, Arsuz coast, Mediterranean Sea

INTRODUCTION

The Suez Canal is the most important route of invasion
for Erythrean organisms entering the Mediterranean [1].
There is a number of records of non-indigenous species
entering the Mediterranean from the Red Sea via the Suez
Canal [2], [3].

The burrowing goby Trypauchen vagina (Bloch and
Schneider, 1801) belonging to the family Gobiidae is a de-
mersal species inhabiting burrows in coastal waters as well
as estuaries [4]. It feeds on mainly small crustaceans [5].
The species is originally found in tropical waters of western
Pasific to Indian Ocean [5] Nevertheless, 7. vagina is also re-
ported from New Caledonia [6], South Africa [7] and Iranian
coast of the Persian Gulf [8] as well as the Red Sea coasts of
Isreal [5] and Turkey [9] in eastern Mediterranean.

Northward extention of the distribution range of the spe-
cies by migrations via Suez Canal was confirmed with the
first report of 7. vagina from Red Sea [5] and then, from
eastern Mediterranean, Turkey [9]. Later, Yaglioglu et al.
[10] reported this species from northeastern Mediterranean
Sea (Mersin Bay, Turkey).

The present study is the first report of a male specimen
of T vagina from the southeastern Mediterranean. Although

1 1 1

the species has reported a couple of times along the Mediter-
ranean coast of Turkey, present study resulted in the filling
of the gap in geographic distribution of this species in the
eastern Mediterranean Sea.

MATERIALS AND METHODS

On 17 October 2017 a single male specimen, 206 mm
TL, of Trypauchen vagina was captured with a trammel net
on sandy-muddy substrate at a depth of 30 m from Konacik
location of Arsuz coast (Fig. 1).

The specimen was taken to the Laboratory of Basic
Sciences, Faculty of Marine Sciences and Technology,
Iskenderun Technical University (Turkey) for further exam-
ination, where the main morphometric measurements were
collected by means of a digital calliper (to the nearest 0.01
mm). Sex was determined by macroscopic examination of
the gonads.

All counts and measurements agree with the identifica-
tion of Trypauchen vagina given by Randall [11], Murdy
[12] and Salameh et al. [5].

Captured specimen was deposited with museum number
of MSM-PIS/2017-7 in the Museum of the Faculty of Ma-
rine Sciences and Technology, Iskenderun Technical Univer-
sityl. (Fig. 2) .
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Figure 1. Distribution of Trypauchen vagina in the Mediterrane-
an: 1 Salamah et al. [5]; 2 Akamca et al. [9]; 3 Yaglioglu et al. [10]; 4 This study
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Figure 2. The male specimen of Trypauchen vagina (206 mm TL) captured from Arsuz coast in the Southeastern Mediterra-

nean of Turkey

RESULTS AND DISCUSSION

Description of the specimen. Body is slender and comp-
ressed, head is small and slightly convex in its upper profile
with median crest originating at vertical of anterior of orbit
and terminating less than half predorsal distance. Mouth is
slightly oblique, reaching back to vertical of anterior of or-
bit. Lower jaw is slightly protruding. Both upper and lower
jaws are compiled with ten recurved canine teeth in outer
raw and much smaller sharp teeth in inner row. A small pou-
ch with a horizontal slit-like opening is located at dorsal
margin of operculum. Pelvic fin is located under pectoral fin
base, shaped like small funnel with interradial membrane,
median rays being clearly longest [5]. Body is covered with
cycloid scales, approximately 69 in longitudinal row [12].

Color of description. The entire body and head were uni-
formly red. All fins except the pectoral fin are translucent to
off-white.

The morphometric characters used for identification
are as follows; Total length (TL): 206 mm, standard length
(SL): 185.4 mm, SL of TL: 90.00%, head length (HL) of
SL: 14.52%, pelvic fin length (PEL) of SL: 4.52%, PEL of
HL: 31.12%, pectoral fin length (PEC) of SL: 4.27%, PEC
of HL: 29.38%, head width of SL: 7.61%, jaw length of SL:
4.45%, body depth of SL: 10.42%, pre-dorsal length of SL:
19.16%, pre-pelvic length of SL: 16.00%, pre-anal length of
SL: 33.50%.

Morphometric measurements were taken according to
Murdy [12] and presented in Table 1.

The geographical distribution of the species in the Le-
vantine Sea and Persian Gulf was documented in Table 2.

Trypauchen vagina is an Indo-Pacific species widely
distributed from the Arabian Gulf to the Philippines and
China [13]. The species mostly inhabits silty and muddy
bottoms at depths of 20-90 m [12].

The habitat of male specimen, collected from Konacik,
west of Arsuz coast in Iskenderun Bay, agrees with the lite-
rature and is a shallow silty and muddy coastline showing
characteristics of an eustarine region due to the discharges
of the River Asi (Orontes). Ecological conditions are similar
for the other two records from the Mediterranean coast of
Turkey. First one was from Yumurtalik Bight in Iskenderun

Bay close to Ceyhan River’s estuary [9] and the second was
from Anamur in Mersin Bay close to Dragon Stream estuary
[10]. Hence, it can be claimed that 7. vagina inhabits shallow
estuaries and silty and muddy coastal waters of Turkey.

Table 1. Morphometric measurements of the specimen of
Trypauchen vagina from from Arsuz coast (Iskenderun
Bay), Turkey

Measurements Values (mm)
Total length 206.0
Standart length 185.4
Head length 26.92
Head width: 14.10
Jaw length 8.25
Body depth 19.31
Pre-dorsal length 35.52
Pre-pelvic length 29.66
Pre-anal length 62.10
Pelvic fin length 8.38
Pectoral fin length 791
Meristic

Dorsal fin 58
Anal fin (Anal—ﬂp pterygiophores preceding 45
the first hemal spine 3-4)

Pectoral-fin rays 18
Caudal fin rays 16
Caudal vertebral count 24
Longitudinal scale rows 69
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Table 2. Records of Trypauchen vagina from differ locations in 2009-2017

Number  of q Length,
References Samples Date Location Country Depth TL (mm)
Salamah et al. .
(2010) [5] 1 01.12.2009 Atlit and Hadera Israel 90 164
Ceyhan River
Estuary,
Akamca et al. (2011) 24.08.2010- North Eastern _ _
[7] 2 03.10.2010 Mediterracan Turkey 20-27 210-217
Yaglioglu et al Anamur coast,
(2013) [8] 1 28.10.2012 Mersin Bay Turkey 25-30 230
North of Qeshm
; Island Persian
Alavi-Yeganeh et al.
(2015) [6] 4 2015 Gulf Iran 5-10 165-185
Present study 1 17.10.2017 g;sy“z’ Iskenderun ooy 30 206
CONCLUSION First record of the Indo-Pacific burrowing goby Trypa-

The present paper confirms the presence of the species
in southern coast, Turkey and is the third record of specimen
of T vagina from the Mediterranean coast of Turkey. This
paper is also the first report of an adult male specimen of T.
vagina in the region. The importance of this study is that it
confirms the presence of additional populations of the spe-
cies in the Mediterranean Sea and the species has expanded
to the coast of Arsuz in the south coast of Turkey (Southeas-
tern Mediterranean Sea.

REFERENCES

[1] Bianchi CN. 2007. Biodiversity issues for the fort-
hcoming tropical Mediterranean Sea. Hydrobiologia, 580:
7-21.

[2] Golani D. 2010. Colonization of the Mediterranean
by Red Sea fishes via the Suez Canal-Lessepsian migrati-
on. pp. 145-188. In: Golani D., Appelbaum-Golani B. (eds.)
Fish invasions of the Mediterranean Sea - Change and re-
newal. Pensoft, Sofia.

[3] Erguden D, Gurlek M, Turan C. 2018. Confirmed
occurrence of moontail bullseye Priacanthus hamrur (Fors-
skal, 1775) in the Mediterranean Sea with first record off the
coast of Turkey. Acta Ichthyologica et Piscatoria, (In press)

[4] Rainboth WJ. 1996. Fishes of the Cambodian Me-
kong. FAO species identification field guide for fishery
purposes. FAO, Rome. 265 p.

[5] Salameh P, Sonin O, Golani D. 2010. First record
of the Burrowing goby, Trypauchen vagina (Actinopterygii:
Gobiidae: Amblyopinae), in the Mediterranean. Acta Ichth-
yologica Et Piscatoria, 40 (2): 109-111.

[6] Kulbicki M, Mou Tham G, Thollot P, Wantiez L.
1993. Length-weight relationships of fish from the lagoon
of New Caledonia. Naga Iclarm Qurterly, 16(2-3): 26-29.[7]
Kottelat M, Whitten AJ, Kartikasari SN, Wirjoatmodjo S.
1993. Freshwater fishes of Western Indonesia and Sulawesi.
Periplus Editions, Hong Kong. 221 p.

[8] Alavi-Yeganeh MS, Deyrestani D, Murdy EO. 2015.
First record of the burrowing goby, Tiypauchen vagina (Ac-
tinopterygii: Gobiidae), from the Iranian coast of the Persian
Gulf. Turkish Journal of Zoology, 39: 717-720.

[9] Akamca E, Mavruk S, Ozyurt CE, Kiyaga VB. 2011.

uchen vagina (Bloch and Schneider, 1801) in the North-E-
astern Mediterranean Sea. Aquatic Invasions, 6 (Suppl. 1):
19-21.

[10] Yaglioglu D, Ayas D, Erguden D, Turan C. 2013.
Range expansion of the burrowing goby Trypauchen vagina
(Bloch and Schneider, 1801) to the Mediterranean Sea. p.
240 In: New Mediterranean. Marine Biodiversity Records
(June 2013), collective article. Mediterranean Marine Scien-
ce, 14 (1): 238-249.

[11] Randall J.E. 1995. Coastal fishes of Oman. Univer-
sity of Hawaii Press, Honolulu.

[12] Murdy EO. 2006. A revision of the gobiid genus 7i-
ypauchen (Gobiidae: Amblyopinae). Zootaxa, 1343: 55-68.

[13] Froese R, Pauly D. 2018. Fishbase. Worldwide
Web Electronic Publication. Available at: http://www.fish-
base.org Erisim tarihi: (21 May 2018)



International Journal of Veterinary and Animal Research
| | V A R Uluslararas: Veteriner ve Hayvan Arastirmalar: Dergisi
E-ISSN:2651-3609  1(3): 19-22, 2018
The Scrutinising of Changes in the Aquaculture Supports

Durali DANABAS*
*Munzur University, Fisheries Faculty, Tunceli, TURKEY

*Corresponding Author
E-mail: dalid07@gmail.com

Abstract

In the world, aquaculture is seen as the fastest growing and developing food production sector and however, in the near future, it is estimated
that the rates of fisheries and aquaculture will be equalized. In 2015, the fisheries production of the world amounted to 170,345,641 tons (fis-
heries; 93,704,616 tons and aquaculture; 76,641,025 tons) according to the FAO records.

The aquaculture in Turkey started in 1970s and its rate in total fisheries production has rapidly increased as of 2000. In our country, the amount
of aquaculture, which was 79,943 tons in 2003, reached 253,395 tons in 2016. The aquaculture rate in the total production of our country has
increased by more than 310%. As one of the most important reasons for this rate increase, it is seen to be providing some support policies with
various incentive systems by the government for support and encourage the aquaculture in country.

Directly product support for aquaculture farmers was started in 2003. According to the total capacity of the farms, total product and fry supports
were provided. In 2008, the total capacity supported was limited to 2000 tons/year. However, in 2012, different tonnage application (whole unit
price to 250 tons/year and %2 unit price from 251 to 500 tons/year) were brought to the total product support and the fry support was removed.
At the same time, the processed product support was brought at the rate of twice the amount specified in the invoices of the total product. In the
present, the support system is still continuing.

The types of product support, prices, supported capacities and the expense criteria are applied annually by issuing the “Aquaculture Support

Communiqués” in the Official Gazette.
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INTRODUCTION

Food resources have declined for various reasons, while
world's population has increased by 1.6% per year. The
expert analysis shows that food production in the world
will increase by 1.2% per year and the general demand by
1.3%. In the reports of the United Nations, it is stated that the
world's population growing at a mean rate of 78 million per
year, will reach 8 billion by 2030; the global animal product
needs in the next 20 years will increase twice depending on
the growth of total population; and about 20% of the total
animal protein needs will supply by fish [1]. However, it was
reported that 81% of the world's aquaculture production is
consumed by people as food [2].

Archaeological remains indicate that fish hunting and
aquaculture are used as basic food source by humanity, since
ancient times. It is known that in B.C. 3000 thousand years,
Chinese people cultured the mullet in pond-like areas, and
Romans also cultured the freshwater mullet and carp species
in aquariums and pond water [3].

In recent years, it has become important that the total
fish production should be supported not only by natural
stocks, but also by aquaculture, as it is an important animal
protein source and a very important food for human health.
The nutritional and environmental problems that arise from
the regional and fisheries and the related subjects taking
into consideration the conditions that will be required in the
coming years must be investigated extensively; they must be
evaluated under the new findings and information; and the
future plans and programs must be prepared according to

these results [4]. Scientific and technological developments
related to aquaculture have benefited the development of the
industry in the last 50 years [5].

The development of aquaculture sector has been faster
than the lower branches of agriculture. The aquaculture
sector has been in a very important position in human
nutrition due to provide the quality and cheap animal
protein. The sector, which has grown by more than 11% on
average since 1984, has been launched by the World Food
and Agriculture Organization (FAO) as the fastest-growing
food industry [6].

It has been reported by FAO that, the world's aquaculture
production has reached 170 million tons in the 2015, while
the aquaculture sector has shown rapid growth in the last 10
years in the world. The amount of aquaculture accounts for
approximately 45% of world fisheries production [7].

However, Turkey has a potentially important fisheries
production. Turkey has 8.300 km coastline, approximately
24 million hectares of seaside, and a total surface area of
more than 1.4 million hectares of inland waters including
over 220 dams, 200 natural lakes and more than 1000 ponds.
In addition to this, it has a total of 26 million hectares of
aquaculture production field with 33 rivers and streams of
178 thousand km long [8]. With this potential, aquaculture
has become one of the most important elements of agriculture
in our country [4].

In Turkey, the total fisheries production is totally 588.715
tonnes including 335.320 tonnes of fishing production and
253.395 tonnes of aquaculture in the year 2016 (Table 1).

Table 1. The aquaculture amounts of Turkey [9]

Aquaculture (Tons)
jcars Sea (Tons) Percentage in Total (%) Inlan]qo;’\s’;tters Percent?éf)m fotal TOTAL (Tons)
2000 35.646 45.1 3.385 54.9 79
2001 29.730 442 37.514 S55.8 67.24
2002 26.868 439 297 56.1 61.165
2003 39.726 49.7 217 50.3 79.94
2004 49.895 53.1 44.115 46.9 X
2005 69.673 58.9 60): 41.1 1
2006 72.249 56 56.69 44.0 28.943
2007 840 57 59.033 42.2 39.873
2008 85.629 56.3 66.557 437 52.186
2009 2.481 52 76.24 48.0 58.729
2010 8.573 53 78.56 47.0 67.14
2011 8.344 46.8 00.446 53.2 88.7'
2 853 47.5 11,557 52.5 4
2 10.375 47.3 23.018 52.7 39.
2 26.89: 54. 8.239 46.0 13
2 38.87 57 1.455 42,2 240.334
20 S1.79 59.9 1.601 40.1 53.395
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Evaluating the Turkey's recent history of last 25 years
related to aquaculture, there is no data on statistics about
aquaculture until 1985. However, it is known that the studies
on aquaculture start carp and rainbow trout towards the end
of the 1960s-1970s, and sea bream and sea bass culture since
the 1980s [10], and the alternative fish culture researches

with the species such as particularly trout, ell and carp in
the inland water of our country and sea bream and sea bass
in our sea, and other species (turbot, tuna, white grouper,
dentex, sharpsnout sea bream, common sea bream, etc.) [11]
(Table 2.).

Table 2. The culture amounts of the most cultured fish species in Turkey (tons) [12]

Trouts
Years Inland Waters o Total Sea Bream Sea Bass
2000 2.572 1.961 .533 5.460 7.877
2001 36.827 1.240 38.067 2.939 5.546
2002 33.707 846 34.553 1.681 4.339
2003 39.674 .194 40.868 6.735 20.982
2004 3432 .650 45.082 20.435 6.297
2005 48.033 .249 49.282 27.634 37.290
2006 56.02 .633 57.659 8.463 38.408
2007 58.433 2.740 61.173 33.500 41.90
2008 65.92 2.721 8.649 31.670 49.27
2009 75.657 5.229 80.886 28.362 46.554
2010 78.165 7.079 85.244 28.157 50.796
2011 00.239 7.697 7.936 32.187 47.013
2012 11.335 3.234 14.569 30.743 65.512
2013 22.873 5.186 28.059 35.7 67.913
2014 07.983 5.610 13.593 41.873 74.653
2015 1.166 6.872 08.038 51.84 75.16
2016 01.297 5.716 07.013 58.254 80.847

There are many sea and inland water fish farms with different capacity in Turkey. The total number of these farms is 2,308
(Table 3.), and they have a total project capacity of 487,859 tons/year, according to records by the year of 2017 [9].

Table 3. The numbers and capacities of aquaculture farms in Turkey [9]

Group Capacity Group (tons) Farm Number Total Project Capacity (tons/year)
0-50 173 4.008
51-100 17 670
101-250 18 3.144
Sea 251-500 68 23.298
501-1000 71 54.374
1001> 80 151.470
TOTAL 427 254.440
0-50 1.352 21.159
51-100 08 4.515
101-250 75 36.044
Inland 251-500 18 38.909
501-1000 25 134.289
1001> 3 7.400
TOTAL 1881 233.419

Aquaculture Supports

The aquaculture in Turkey started in 1960-70s and its
rate in total fisheries production has rapidly increased as
of 2000. In our country, the amount of aquaculture, which
was 79,943 tons in 2003, reached 253,395 tons in 2016
(Table 1.). The aquaculture rate in the total production of
our country has increased by more than 310%. As one of
the most important reasons for this rate increase, it is seen
to be providing some support policies with various incentive
systems by the government for support and encourage the
aquaculture in country.

In order to benefit from the development of the
aquaculture sector in our country together with all
stakeholders, the government has started directly product
support for aquaculture farmers from 2003 on the basis
of support policies. According to the total capacity of the
farms, total product and fry supports, and the IPARD
supports were provided. As a result, the aquaculture industry
has achieved substantial growth, as mentioned above. Thus,
the target of production has been reached before the time
schedule prescribed by the State Planning Organization in
the 9th Development Plan. From the date the supports start
to be awarded, the aquaculture rate in the total production
of our country has increased by more than 310%. In today,
our country ranks first place in the trout culture in European
Countries and second place in sea bream and sea bass culture.

Firstly, the product support was given to aquaculturist
who culture the trout, sea bream and sea bass and have
the “Fisheries Aquaculture Document”, when they applied

to the Provincial/District Directorates, in the framework
of “the Communiqué on Implementation Principles of
the Council of Ministers by Decree No. 2000/467 on the
Support of Animal Husbandry (Communiqué No: 2003/16
[13])". The IPARD support has been in operation since
August 30, 2011, with the aim of expanding micro and small
scale farms (currently producing or new ones), achieving EU
standards and ensuring good fish culturing practices. With
the provision of these incentives/supports, it is aimed to
increase the total production and to increase the employment
and at the same time increase the societal consumption of the
fish, which is a reliable food.

Until today, some changes on the conditions and
characteristics of aquaculture supports were made over the
years. In the communiqués (Communiqué No: 2005/13 [14],
2006/9 [15] and 2007/20 [16]), product support amounts are
given according to total farms production capacity in the
2005, 2006 and 2007 years, respectively. The fry supports
for the 1 kg fish were operated as 4 fries for the trout and
sea trout culture; 3 fries for the sea bream, sea bass, common
sea bream, blackspot seabream, dentex, white grouper,
sharpsnout sea bream, red drum, white sea bream, mullet,
striped seabream, meagre and corb culture; and 2 fries for
the turbot, sturgeon and catfish species.

In 2008, the total farm capacity supported was limited to
2000 tons/year for having the higher capacity by changing of
the “Aquaculture Support Communiqué (Communiqué No:
2008/31 [17])". For the fry support, the supportable amount
was limited the project or farm capacity in the Fisheries
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Aquaculture Document (Communiqué No: 2009/44 [18],
2010/13 [19]). In the 2011, the limitation of 2000 tons/year
was applied to the fry supports (Communiqué No: 2011/26
[20)).

However, in 2012, different tonnage application (whole
unit price to 250 tons/year and ' unit price from 251 to 500
tons/year) were brought to the total product support and the
fry support was removed (Communiqué No: 2012/50 [21]).
At the same time, the processed product support (fillet or
smoked fish) was brought at the rate of twice the amount
specified in the invoices of the total product. The support of
the recirculation system culture in the 2016, and the supports
of trout above kg and fish marks in the 2017 were added
to content of the support policy. In the present, the support
system is still continuing (Communiqué No: 2013/26 [22],
2014/27 [23], 2015/20 [24], 2016/33 [25], 2017/38 [26],
2018/33 [27]).

In order to benefit from the support in the present, the
following documents are requested;

a. To have "Fisheries Aquaculture
Certificate",

b. To be registered with the Aquaculture Registration

Document/

System (SKS),

c. To join association in places where the Producer
Association is established according to the Agricultural
Producer Association (Law No: 5200) and/or the
cooperatives related to aquaculture production,

d. The petition of application for the supports,

e. The sales document showing the purchase of the
product and/or fisheries fry determination form (when
requested until the last application date),

f. The sales document showing the purchase of the
harvesting product and/or fisheries harvesting determination
form (when requested until the last application date),

g. The feed invoice (when requested in year until the last
application date).

The changes in the fisheries support system between
2003 and 2018 years were summarized in Table 4. The
types of product support, prices, supported capacities
and the expense criteria are applied annually by issuing
the “Aquaculture Support Communiqués” in the Official
Gazette.

Table 4. The changes in the fisheries support system between 2003 and 2017 years

Trout Recirculation Fish
Years Supported capacity Fry Supports Processed Product Above kg - Mark
. Based on 1 kg fish
2003 | Farm capacity amount equivalent fish number ) - - -
. Based on 1 kg fish
2004 Farm capacity amount equivalent fish number ) - - B
. Based on | kg fish
2005 Farm capacity amount cquivalent fish number - - - -
The amount of fries
2006 203&2?;?2:% corresponding to 2000 - - - -
tons/year
The amount of fries
2007 ZO?i(r)nti(t);sii));ear corresponding to 2000 - - - -
tons/year
The amount of fries
2008 ZO?i(r)nti(t);?g;ear corresponding to 2000 - - - -
tons/vear
The amount of fries
2009 20%&2?;?2;16“ corresponding to 2000 - - - -
tons/year
The amount of fries
2010 ZOi)i(r)ntict);sii)};lear corresponding to 2000 - - - -
tons/year
The amount of fries
2011 ZO?i(r)nti(t);?g]ear corresponding to 2000 - - - -
tons/year
unit price to 250 tons Twice the amount
2012 year and ' unit price ) specified in the ) ) )
from 251 to 500 tons/ invoice for the
vear product
unit price to 250 tons Twice the amount
2013 year and Y unit price ) specified in the ) ) )
from 251 to 500 tons/ invoice for the
vear product
unit price to 250 tons Twice the amount
2014 year and Y unit price ) specified in the ) ) )
from 251 to 500 tons/ invoice for the
year product
unit price to 250 tons Twice the amount
2015 year and Y unit price ) specified in the ) ) )
from 251 to 500 tons/ invoice for the
vear product
unit price to 250 tons, ‘Twice the amount Up to the
2016 year and % unit price ) specified in the . anlljoun tof )
from 251 to 500 tons/ invoice for the
culture
vear product
unit price to 250 tons/ Twice the amount Addition Un to the Addition
2017 year and Y unit price ) specified in the price to an}:ount of price to
from 251 to 500 tons/ invoice for the culture culture
culture
year product amount amount
unit price to 250 tons/ Twice the amount Addition U to the Addition
2018 year and ¥ unit price ) specified in the price to arr}:ount of price to
from 251 to 500 tons/ invoice for the culture culture
culture
year product amount amount
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CONCLUSION

The aquaculture supports has played a major role to
prevent unregistered and unregistered production, to create
a competitive sector, to develop environment-friendly
and sustainable production techniques and systems, to
increase the production, fisheries amounts, its quality and
consumption in the country [28]. With the granting of
supports, in the aquaculture sector increasing capacity
of farms and the establishment of new farms have gained
momentum, has been regarded as a sign of this [6].

Furthermore, by introducing an inspection mechanism,
informal sales have been relatively avoided and price
stability has been achieved in the supply of fish to domestic
and foreign markets. The registration rate of farmers to the
registration system was reached to 95% now, while it is 10%
in the 2003 [29]. In addition, the sector employs more than
250.000 people and the growth rate of the industry is seen to
be twice as much compared to sectors such as agriculture,
fishing and forestry [28].

It has been determined that supports play an important
role in bringing and using modern and advanced
technologies in order to strengthen the substructures of the
farms. However, it has been shown that the supports policies
have been developed every year since 2003, were useful for
providing to entry and offshore operations and equipment of
the new production techniques, even if it is not enough for
transition [30].

However, the content of support Communiqué applied
in recent years, has created disappointment among most
farmers, failing to meet their expectations.

Prepared programs have received a great deal of reaction
from farmers, because in the preparing of support policies,
it was thought that the ideas of the farmers who are the most
important parts of the aquaculture sector is not taken into
consideration and without making useful economic analyses
about the sector.

The support policies applied in Turkey, is the belief
that inadequate when compared with the example in the
European Union. It is stated that it is necessary to liberate
existing policies from inadequacy in order to evaluate our
country’s current potential in the best way.
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Abstract

In this study a total of 165 (10.0-21.0 cm TL, 17.40-180.10 g TW) Redcoat, Sargocentron rubrum (Forsskal, 1775) were caught in Iskenderun
Bay between September 2017 and April 2018 using a longline As a result, length-weight relationships (LWRs), sex ratio and condition the
estimates for b parameter of the LWR ranged between and 3.098 3.096 and 3.100 for males, females and both sexes, respectively. Positive
allometric growth were observed for male, female and both sexes. Fulton’s condition (KF) factor values also revealed not significant variations
(P>0.001) for females (1.904) and males (1.926) specimens of S. rubrum. No information currently exists on the length-weight relationship and
condition of S. rubrum in the southeastern Mediterranean coast of Turkey. This paper is an important contribution to the science and fisheries

management applications for this species.

Keywords: Redcoat, Length-weight parameters, condition factor, Mediterranean Sea

INTRODUCTION

The Redcoat, Sargocentron rubrum (Forsskal, 1775) is a
reef associated marine fish species and belongs to the family
Holocentridae, that occur in coastal reefs; silty reefs or
wrecks in lagoons, bays, or harbor [1], [2] at depths ranging
from 1 m to 84 m [1], [3], also found hidden in caves and
cracks of rocks during the day [4], [5].

Length-weight data are useful and standard results of
fish sampling programs. These data are essential for a wide
number of studies, for example estimating growth rates, age
structure and other aspect of fish population dynamics [6],
[7]. Itis also helpful in local and interregional, morphological
and life historical comparisons in species and populations
(81, [91.

Condition factors are also important parameters for the
evaluation of fish stocks and Fulton’s condition factor (CF)
is widely used in fisheries and fish biology studies.

To date, S. rubrum biology has not been studied along
coasts of the southeastern Mediterranean. In the present
study, we was first reported length-weight relationships
(LWRs) and condition for the redcoat from Iskenderun Bay
(S.E. Mediterranean, Turkey).

»w E

TS

ISKENDERUN BAY

Figure 1. Sampling area

MATERIALS AND METHODS

The redcoat S. rubrum specimens were collected at
depths of 20 to 30 m by commercial trammel net and longline
from Cevlik, Arsuz and Iskenderun coast (Iskenderun Bay)
between September 2017 and April 2018 (Fig. 1). After
capture, all fish samples were immediately transported to the
laboratory in the Department of Marine Sciences, University
of Iskenderun Technical, Iskenderun, Turkey (Fig. 2).

Total length (TL) was measured to the nearest 0.1 cm
using digital slide calipers and total body weight (W) was
measured using an electronic balance with 0.01 g accuracy.
Each species lengths were categorized from the smallest to
the largest to determine the existing ranges.

The isometric (b = 3) or allometric growth relationship
between total length (TL, cm) and total body Weight (W,
g) was described for these fishes growing with their bodies
becoming heavier using a plotted power function [10]. W
= aTL® in which a is the power function coefficient (the
regression intercept) and b the exponent (the regression
slope).

Fulton’s Condition Factor (CF) [11] was calculated
using the equation K= (W/L**100, where W is total body
weight (g) and L is total length (cm).

Figure 2. The redcoat, Sargocentron rubrum (Forsskal,
1775) from the Southeastern Mediterranean Sea, Turkey
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RESULT AND DISCUSSION

A total of 165 (73 female and 92 male) specimens were
collected and measured. Total length values of female, male
and overall specimens were ranged from 10.0-20.5 cm,
11.4-21.0 cm and 10.0-21.0 cm respectively. Average total
length and weight values of all individuals of S. rubrum

were 15.95+0.15cm and 82.11+2.45g respectively (Table 1).
Within the population of this species, most of the individuals
in our samples were ranged from 15.0 to 17.0 cm (Fig.
3). The ratio of males to females (M: F) was estimated as
1.29:1.00 and this was not statistically significant (P > 0.05).

Table 1. Descriptive statistics and estimated parameters of length-weight relationships for S. rubrum from southeastern

Mediterranean, Turkey

Sex Total length (TL,

: —aTLb
cm) Weight (g) W=aTL
L -TL w_-w
n e mnmex a b 95% Cl of b SE(b) r2
Mean+SD Mean+SD
10.00-20.50 17.4-169.90
Female 73 0.0146 3.096 2.942-3.249 0.077 0.958
(15.89+2.19) (81.25+2.19)
11.40-21.00 29.6-180.10
Male 92 0.0148 3.098 2.932-3.264 0.083 0.939
(15.99£1.71) (82.79+28.60)
10.00-21.00 17.4-180.10
Both 165 0.0146 3.100 2-989-3.211 0.056 0.949
(15.95£1.93) (82.11431.57)
14
12
= 10
.3
& s
il
] u Female
8 6
H u Male
& 4
, LD ‘ | _ ‘ ‘ LS
Sndagatasgasanagaaagay
gUdTg s g g T e gy
Total length (cm)
Figure 3. Length—frequency distribution of all individuals of S. rubrum
The length-weight relationships (LWRs), of S. parameter ranged between and 3.098 3.096 and 3.100 for

rubrum calculated as W=0.0146xTL3.096 (R2=0.958) for
females, W=0.0148xTL3.098 (R2=0.939) for males and
W=0.0146xTL3.100 (R2=0.949) for all individuals (Fig. 4,
Fig. 5 and Fig. 6).

The present study, the length-weight relationships for b

160 NeT3 W= 0.0146x139% o
2
o R*=0.958

Weight (g)
R
5 83 8 8 8

~
S

S}

Length (cm)

Figure 4. Length weight relationship for female specimens
of S. rubrum from the Iskenderun Bay

200

N=92

180 W=0,0148x>%* )
160 R?=0.939 ]

Weight (g)
g

Length (cm)

Figure 5. Length weight relationship for male specimens of
S. rubrum the Iskenderun Bay

males, females and both sexes, respectively (Table 1). Our
data suggested that S. rubrum showed positive allometric
growth for all sexes. The parameter “b”of length—weight
relationships was significantly different from 3 (P < 0.05).

Conversions among length measurements are given in Table
2.

200
180 N=165 W = 0.0146xL3**
R*=0.949
160
140
E 120
=
W 100
g 80
60
40
20
0
0 5 10 15 20 25

Length (cm)

Figure 6. Length weight relationship for all individuals of S.
rubrum from the Iskenderun Bay

Fulton’s condition (KF) factor values also revealed not
significant variations (P>0.001) for females (1.904+0.173)
for males (1.926+0.262) and all sexes (1.929+0.172) of S.
rubrum. The highest condition factor for males and for
females were in November (Fig. 7).
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Figure 7. Monthly condition factor for individuals of S. rubrum from the Iskenderun Bay during September 2017 to April 2018

Table 2. The LWRs results of previous studies for S. rubrum from different locations

Length
Authors Country Sex n L  -L g b r’
min max Type
Letourneur et al. Lagoon, new Caledonia unsexed 217 1.0-23.0 FL 0.18800 2.294 0.792
(1998) [12]
Yanagawa (1994) [13] Thailand Rayong, Gulf of unsexed 8 12.4-18.4 TL 0.05710 2.658 0.870
Thailand
Kulbicki et al. (2005) New Caledonia mixed 371 2.9.23.0 FL 0.02752 2.998 0.986
[14]
Taskavak and Turkey, eastern unsexed 38 12.6-16.7 TL 0.00174 3.015 0.940
Bilecenoglu (2001) Mediterranean
[15]
Govindarao Visakhapatnam coastal mixed 62 14.0-21.0 TL 0.00880 3.204 0.845
et al. (2015) [16] waters, India
Ozvaraol and Tatlises North Cyprus, mixed 148 11.1-20.1 TL 0.00130 3.091 0.977
(2017) [17] Mediterranean Sea
In the present study, the values found for S. rubrum REFERENCES
showed positive allometry in the growth of both sexes. [1] JE. Randall, Revision of the Indo-Pacific

The results received were compared with previous LWRs
studies in other geographic locations [12], [13], [14], ]15},
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(southeastern Mediterranean) were close to the data marked
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Ozet

Bu ¢alismada, diinyadan, tilkemizden elde edilen veriler, yerinde yapilan gézlemler ve ¢ekilen fotograflar sonucunda iilkemizde dere 1slahinin
baliklara etkisi karsilagtimali olarak irdelenmis, sonug ve oneriler getirilmistir. Ulkemizde dere 1slah calismalar faaliyetlerinde miilga Or-
man ve Su isleri Bakanlig1 Doga Koruma ve Milli Parklar Genel Miidiirliigii, DSI, miilga Cevre ve Sehircilik Bakanligi, Karayollar1 Genel
Midiirliikleri yetkisindedir. Dere 1slah ¢alismalari toplum refahi artirma amagli yapilmaktadir. Ancak yapilan yanlis projeler sonucu buralarda
yasayan balik varligi olumsuz etkiledigi belirlenmistir. Yapilan projeler daha cok HES’ler, dere 1slahi, hezeyan derelerinin olumsuz etkilerini
azaltacak ve toprak kaybini engelleyecek sekilde, yol yapimi, alan kazanma faaliyetleri olarak goriilmiistii. Doga ve yaban hayati goz ardi
edilerek planlandigi belirlenmistir. Sonug olarak, akarsu yataklarinda balik populasyonlar agisindan geri doniisiimii olmayacak kayiplara ned-
en olan degisimlerin yapildig: belirlenmistir.

Anahtar Kelimeler: Akarsu 1slahi, dere, balik, rehabilitasyon

Rehabilitation of Streams, Rivers and Fish

Abstract

In this study, it was aimed to explain the rehabilitation of streams, rivers and fish and the data obtained from the world and our country, as well
as on-site observations and photographs taken as a result of comparative analysis and conclusions and recommendations have been made. DSI,
Ministry of Forestry and Water Works, General Directorate of Nature Conservation and National Parks, Ministry of Environment and Forestry
are in charge of stream improvement works in our country. It has seen that the river improvement work started with good intentions but the
wrong projects made negatively affect the natural habitats, aquatic plant and animal communities, especially fish. They have lost their original
form and functions to make for humanity fever. It was determined that the projects were planned in such a way that the negative effects of the
delirium were reduced and the nature and wildlife were ignored so as to prevent the loss of soil. Consequently, changes could lead to loss that
would not be recycled if it does not take due precautions.

Keywords: Rehabilitation, streams, rivers, fish

GIRIS alanlarina baglanmas1 gerekmektedir. Dogal su akislari,
temiz suya katkida bulunan biyolojik aritma siireglerini de
tesvik eder. Bu hem insan kullanimi hem de yaban hayati
icin onemlidir [2].

Bazen akarsu yatagi restorasyonu, yogun olarak
degistirilen ekosistemleri ve ekosistem siireglerini geri
yiikleyerek biyogesitlilige katkida bulunur. Ancak bu her
zaman boyle olmaz. Fiziksel restorasyon ¢alismalari arasinda
yeniden menderesleme (yani dogal bir nehrin kivrimlarini
geri getirme) igerir daha once kiyilarin betonla kaplandigi
yesil-dogal akarsu kiyilar1 olusturmak ve baliklarin set, baraj
ve diger engellerden gegmesine izin veren balik gegisleri
insa edilmektedir [3].

iklim degisikligi, akislar1 azaltarak, kuraklik-taskin
olaylarm arttirarak ve akarsulari isitarak su biyogesitliligini
etkileyebilir. Akarsu restarosyonu, biyogesitliligin, gesitli
yollarla uyumunu desteklemeye yardimei olabilir. Ornegin;
su akisini iyilestirme ve su depolama kapasitesinin
artmasma yardimecr olacak sekilde yeniden diizenleme,
golge saglamak boylece su sicakligini diigiirmek i¢in akarsu
kiyis1 agaglandirilmasi, baglantiy: arttirmak igin engellerin
kaldirilmasi, gégmen baliklar igin yukar1 veya asagi habitata
gecisin saglanmasi gibi olabilir.

Dahast, biyolojik ¢esitlilik icin kogullarin stirdiiriilmesine
ve iyilestirilmesine yonelik katkilar1 sayesinde akarsu

Akarsularin restorasyonu, ¢ok ¢esitli ekolojik, fiziksel,
mekansal ve yonetim 6nlemleri ve uygulamalar: anlamina
gelir. Bunlar, biyogesitlilik, rekreasyon, tagkin yonetimi
ve peyzaj gelisimini desteklemek i¢in akarsu sisteminin
dogal durumunu ve isleyisini iyilestirmeyi amaglamaktadir.
Kentsel nehir parklari, yerel sakinler i¢in yasam kalitesini
artrmakta, Onemli yatinm ve gayrimenkul degeri
saglamakta, ziyaretcileri ¢gekmekte ve ekonomik biiylimeyi
tesvik etmektedir.

Akarsular, ¢ok ¢esitli mikro ve makro hayvan ve bitki
tiirleri i¢in onemli habitatlardir. Baliklar, amfibiler, kuslar,
bocekler, omurgasizlar ve siiriingenler buralarda yasarlar
ya da yiyeceklerini orada bulurlar. Akarsular habitatlar
birbirine baglarken ayni zamanda c¢ok oOnemli bir rol
oynamaktadir. Bu habitat baglanti, hem yukar1 hem de agag1
havza alanlar arasinda ve akarsuyun her iki tarafini birbirine
baglayarak calisir. Bundan dolayidir ki, arkarsu havzasini
sadece akarsuyu hesaba katmaktan ziyade bir biitiin olarak
ele alan yonetim anlayigini gerektirmektedir [1].

Sucul biyogesitlilik sadece balik, amfibi ve boceklerin
yirtict hayvanlardan saklanabilecegi diizensiz sekilli akarsu
yataklart ve kryilarinda gelisebilir. Balik yasam: ve diger
sucul flora ve faunani akarsu kiyilarinda dogal (yer alt1) su
akigina ve yagsam alanlari i¢in daha genis bir ¢cevrede yasam
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restorasyonu, Habitat ve Kus Direktifleri ile Su Cergeve
Direktifi'nin hedeflerine ulagmak i¢in giiglii bir materyal
olabilir [4].

Bu calismada, Diiyadan 6rneklerle Tiirkiye’de bulunan
dere 1slahlarinin durumu tespit edilmis, ¢evresi ile karsilikli
etkilesimleri ortaya konulmus, siirdiiriilebilir kullanimimi
saglamaya yonelik politikalar gelistirilmistir.

MATERYAL VE YONTEM

Tirkiye’de bulunan 7 havzada 125 akarsu ve nehirden
ornekleme yapilmigtir (Tablo 1). Nehirlerin fiziksel 6zel-
likleri ve balik tiirleri belirlenmistir. Baliklar elektrosok
(12 Volt DC ve 5-60 A, 650 W) ve serpme agiyla (W 4,5
kg, L: 16 mm) avlanmistir. Nehirlerin siniflandirilmast fi-
ziksel 6zelliklerine gore yapilmistir. Arazi kapsaminda 1slah
yapilan dereler yerinde gozlem yapilarak fotograflanmis ve
kayit altina alinmistir. Bilgiler toplandiktan sonra nehir ve
irmaklarin saglikli olup olmadiklar tespit edilmistir. Ulke-
mizde gliniimiize kadar yapilmis tiim dere 1slah ¢aligmalari,
kurumsal diizeydeki faaliyetler ile yiirtirliikkte olan mevzuat
hakkinda kaynak arastirmalart esliginde durum degerlen-
dirmesi yapilmistir. Bu baglamda dere 1slah ¢alismalariyla

ilgili; 1slah yapilan dereler hakkinda veri, bilgi alinmustir.
Yapilan ¢aligmalar hakkinda kitapgiklar temin edilmistir.
Internetten yazilmis kaynaklardan konuyla ilgili alanlarda
yazilar, veriler toplanmistir. Konu ile ilgili gazete haberle-
rinden yararlanilmistir.

BULGULAR VE TARTISMA

Arazi ¢aligmalar1 sonucunda 66 balik tiirii yakalanmis-
tir. Yakalanan bazi balik tiirleri Tablo 2’de sunulmustur. Bu
balik tiirleri dogalarindan dolay1 suda asagi yukari yonlii
hareket etmektedirler. Dolayisiyla derelerde yapilan 1slah
calismalari bu canlilar etkilemektedir.

Diinyada ¢ok biiytik biitceli ve sayida dere 1slah ¢aligma-
lart yapilmistir. Bunlara Seul Cheonggyecheon Deresinde
yapilan 6rnek olarak verilebilir. Bu proje 1958 yilinda nii-
fusu hizla artan Seul’iin ihtiyaclari dogrultusunda islah ¢a-
lismalarinda, yol yapimi i¢in derenin iizerine 5,6 km uzunlu-
gundaki, 16 m genisligindeki yerden yiiksekte yiikseltilmis
bir otoban insa edilmeye baslanmistir. Otoban 1978 yilinda
tamamlanmistir. 2003-2005 yilinda (2 yila ve 281 milyon $)
otobani kaldirilmis ve derenin 1slah edilmistir. Proje sonun-
da temiz bir dere ve etrafinda dogal yasam alanlar1 ortaya
cikartlmistir.

Tablo 1. Ornekleme yapilan havzalar ve nehirler

X Koordinati1 | Y Koordinati

Ceyhan Havzasi WGS84 WGS84 _ Tige Sehir
1|Ceyhan Nehri 35,62678583|  36,95722293[YUREGIR ADANA
2|Ceyhan Nehri (Aslantag Baraji’ n1 Besleyen Kollar) 36,21325822]  37,30850268|KADIRLI OSMANIYE
3|Aslantas Baraji’ n1 Besleyen Kollar (Bocekli Yakini) 36,31451967|  37,25105370DUZICT OSMANIYE
4|Aslantas Baraji’ n1 Besleyen Kollar (Kagobasi Yakint) 36,36761174|  37,30206000[DUZICI OSMANIYE
5|Ceyhan Nehri 36,53221763|  37,47701168MERKEZ K.MARAS
6|Ceyhan Nehri 36,95315774|  37,80905013]MERKEZ K.MARAS
7|Erkenez Cay1 (Ayvali Baraji’ n1 Besleyen Kollar) 37,18684987|  37,59412150MERKEZ K.MARAS
8|Kartalkaya Baraji’ n1 Besleyen Kollar 37,34869716 37,53992864|PAZARCIK K.MARAS

Firat Havzasi

9|Siirgii Cay1 37,85894383 38,04317425|D0(}AN$EH1R MALATYA
10|Aksutlu Cay1 37,97750000]  38,74250000HEKIMHAN  [MALATYA
11{Tohma Cay1 37,98740840|  38,52511594[YAZIHAN MALATYA
12|Karasu Deresi 41,86246232| 39,70577993|KARAYAZI ERZURUM
13|Iligéze Deresi 41,57179283|  39,59540851TEKMAN ERZURUM
14|Aras Nehri 41,83861111|  39,83777778)KOPRUKOY  [ERZURUM
15{Handere Cay1 42,24857341|  40,12708420[HORASAN ERZURUM
16|Arpagay 43,64867638|  40,13222963[TUZLUCA IGDIR

17|Aras Nehri 43,48468318|  40,10661806KAGIZMAN  [KARS
18|Egritas Deresi 43,60500000]  39,91500000TUZLUCA IGDIR

19|Aras Nehri 43,19531115|  40,16326402[KAGIZMAN  [KARS
20[Karakoyunlu Deresi 44,20924291|  39,98026930]MERKEZ IGDIR
21|Sarisu Deresi 4438777778  39,44944444DOGUBEYAZIT |AGRI
22|Arpagay 43,63328344| 40,52845716[TUZLUCA IGDIR
23|Bozkus Deresi - Bayburt Baraji Giris 42,78471624|  40,61770856/SELIM KARS

24|Cot Suyu 42,94917989|  41,17566121[HANAK ARDAHAN

Dogu Karadeniz Havzasi

25|Firtina Deresi 40,97988602| 41,17118841|]ARDESEN RIZE
26|Caglayan Deresi 41,23746593|  41,25442824[FINDIKLI RIZE
27|lyidere-ikizdere-Karadere 40,35453028|  40,97337577[i'YIDERE RIZE
28[Solakli Cay1 40,27782400|  40,89929075(0F TRABZON
29|Kara Dere 40,02735600]  40,88811828|ARAKLI TRABZON
30|Atasu Baraji 39,70711915|  40,84791052MACKA TRABZON
31|Uzungol 40,29487171|  40,62063314(CAYKARA TRABZON
32|Harsit Cay1 39,32105653|  40,54732351[TORUL GUMUSHANE
33|Harsit Cay1 39,18265243|  40,64463512KURTUN GUMUSHANE
34{Harsit Cay1 38,85170028|  41,00478652[TIREBOLU GIRESUN
35|Gelivera Deresi 38,73611568|  40,92516381|ESPIYE GIRESUN
36[Torul Barajt 39,23475291|  40,63344975TORUL GUMUSHANE




M.Kocabas ve ark. /IJVAR, 1(3):27-33, 2018/Proceeding of ICFAR

Tablo 1’in devami

37|Aksu Cayi (Dereli-Kesap) 38,47069907|  40,84213064MERKEZ GIRESUN
38[Melet Irmag1 (Mesudiye) 37,67250047|  40,56881187MESUDIYE ORDU
39[Melet Irmag (Ulubey) 37,81238855|  40,84882502(ULUBEY ORDU
40|Turnasuyu 38,00194444|  40,95527778|GULYALI ORDU
41{Bolaman Cay1 (Golkéy) 37,48182009) 40,77982551[KABATAS ORDU
42|Bolaman Cay1 (Aybastr) 37,47079123|  40,78220216[K ABATAS ORDU
43[Bolaman Cay1 (Fatsa) 37,52156122| 41,00530728|FATSA ORDU
44|Ceviz Deresi 37,30500000,  41,06027778|UNYE ORDU
Bati Karadeniz Havzasi
45| 35,38845519)  41,68034888DIKMEN SINOP
46| 34,00965621|  41,95768580BOZKURT KASTAMONU
471 33,60176480|  41,98576655[INEBOLU KASTAMONU
48] 33,57755191|  41,61414523[SEYDILER KASTAMONU
49| 33,08497387|  41,92482008|CIDE KASTAMONU
50]- 32,94009858|  41,87847795|CIDE KASTAMONU
51|Cerkes Cay1 32,63819624|  40,86550516[ESKIPAZAR  [KARABUK
52} 32,37270545  41,20153722|YENICE KARABUK
53| 32,76891338  41,21480012[SAFRANBOLU [KARABUK
541 33,22583333|  40,95666667BAYRAMOREN [CANKIRI
55|Kozcagiz Deresi 32,33120242]  41,62985886|MERKEZ BARTIN
56|Devrek Cay1 32,06946510]  41,28339975(GOKCEBEY  [ZONGULDAK
571 31,79430187|  41,44386892]MERKEZ ZONGULDAK
58] 31,81566020|  41,39416103]MERKEZ ZONGULDAK
59[Filyos Cay1 32,08985457|  41,52228878|CAYCUMA ZONGULDAK
60[K1zilcapiar Cay1 31,68515192|  41,23252388|EREGLI ZONGULDAK
Sakarya Havzasi
61|Carksuyu 30,50062625|  40,97174951|FERIZLI SAKARYA
62[Sakarya Nehri 30,60205185|  41,02615204[KARASU SAKARYA
63|Sapanca Géliine giren kol 30,18783123|  40,77759245(iZMIT KOCAELI
64/Sapanca Goliine giren kol 30,14877745|  40,71644160[iZMIT KOCAELI
65|Sakarya Nehri 30,05508165|  40,44169141|OSMANELI BILECIK
66|Sakarya Nehri 30,33182160|  40,62616458/GEYVE SAKARYA
67|Sapanca Goliine giren kol 30,24392405|  40,69376646|SAPANCA SAKARYA
68|- 30,20754484  40,09461763[INHISAR BILECIK
69|Saryar Barajia giren kol 31,35258561  39,99560399[SOGUT BILECIK
70}- 29,64587838|  40,25731791|YENISEHIR ~ [BURSA
71|Porsuk Barajina giren kol 30,13681670,  39,63360418KUTAHYA KUTAHYA
72|Karasu 30,02637446|  40,28576005BILECIK BILECIK
73|Porsuk Cay1 30,03565065|  39,47463521[KUTAHYA KUTAHYA
74|Porsuk Cay1 30,48352084|  39,76096924[ESKISEHIR ESKISEHIR
75[Bardakg1 Deresi 31,12971621|  39,39361566|CIFTELER ESKISEHIR
76/- 31,32652437|  39,27773433[EMIRDAG AFYON
77+ 30,58728123|  39,35138857SEYITGAZI ESKISEHIR
78|Porsuk Cay1 31,20537702|  39,68360658BEYLIKOVA  |[ESKISEHIR
79|Piirlek Deresi 31,77754026|  39,63428423(SIVRIHISAR  [ESKISEHIR
80[Sakarya Nehri 31,89932000{  39,19551027[POLATLI ANKARA
81[[licadzii Deresi 32,05766725|  39,32690819|POLATLI IANKARA
82[Sakarya Nehri 31,94493881|  39,74130805[POLATLI IANKARA
83[Balikdami1 31,65537442|  39,20450665[SIVRIHISAR  [ESKISEHIR
84| 31,95885255|  38,69689657|YUNAK IKONYA
85|Battal Deresi 31,89761967|  38,25489286[ILGIN KONYA
86[Mogan Goliine giren kol (Colova Deresi) 32,78564819|  39,73028339(GOLBASI IANKARA
87|Ankara Cay1 32,35703240|  39,76755521|POLATLI IANKARA
88|Cubuk I Barajina giren kol 33,03398947|  40,32525666/CUBUK IANKARA
89|Camlidere Barajina giren kol 32,30967954|  40,45915941|CAMLIDERE |ANKARA
KIZILCAHA-
90[Egrekkaya Barajina giren kol 32,70398333|  40,52292132 IANKARA
AM
91[Saryar Barajina giren kol 31,35258561|  39,99560399MIHALICCIK |[ESKISEHIR
92|Gokgekaya Barajima giren kol 31,34446080( 40,18768077[NALLIHAN IANKARA

29
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Tablo 1’in devami

Ege Havzasi

94(Bakir Cayi 27,63416707|39,18816774/SOMA MANISA

95|Bakir Cayi 27,06916667(39,02333333|BERGAMA IZMIR

96(Bakir Cayi 27,46005641|39,17115229|SOMA MANISA

97|Sevisler Baraji 27,55269966|39,26777838|SOMA MANISA

98|Havran Cayi 27,16750000|39,57138889|HAVRAN BALIKESIR

99|Zeytinli Deresi 26,95483273(39,62319816(EDREMIT BALIKESIR
100[Madra Cay! 27,03894277|39,26704390|BERGAMA IZMIR
101|Sahin Deresi 26,75022975(39,59676077|EDREMIT BALIKESIR
102|Menderes Cay! 26,26649809|39,90420529|EZINE CANAKKALE
103|Geme Deresi 26,41694444|39,58638889|AYVACIK CANAKKALE
104|Menderes Cay! 26,82275683(39,82401703BAYRAMIC ICANAKKALE
105|Bayramic Baraji 26,67705585(39,81169429|BAYRAMIC ICANAKKALE
106(Ayvacik Baraji 26,47837086(39,60825038|AYVACIK ICANAKKALE
107|Sarigay 27,88893315(37,38266049|MILAS MUGLA
108Namnam Cayi 28,60843983 36,94301098|KOYCEGiZ MUGLA
109|Kargicak Deresi 28,68692676/36,97782639|KOYCEGIZ MUGLA
110|Koca Gay/Kanli Dere 27,94697591(37,04293633|MILAS MUGLA
111Tersakan Deresi 28,80873140|36,70171123|DALAMAN MUGLA
112[Dalaman Cayi 28,76320076(36,76278383|ORTACA MUGLA
113(Seki Cay! 29,41404595(36,77557954|FETHIYE MUGLA
114|Cayici Deresi 29,38450932(36,63002444|FETHIYE MUGLA
115|Esen Cayi 29,40331602|36,47388141KAS IANTALYA
116|Esen Cayi 29,35543504(36,58348142|FETHIYE MUGLA
117|Elmali Caybogazi 29,67385814(36,52261504(KAS MUGLA
118[Bogluca Cayi 29,82022372(36,33159972(KAS IANTALYA
119|Akgay 30,07341774(36,49076332|FINIKE IANTALYA
120|Alakir Cayi 30,23121007/36,42706559|FINIKE IANTALYA
121|Kocadere/Kizil6z Deresi 29,80000000|36,73333333[ELMALI IANTALYA
122[Dalaman Cayi 29,34815678(37,30513054|ACIPAYAM DENIZLI
123|Dalaman Cayi 29,08127160|37,09046227|ACIPAYAM DENIZLI
124|Dalaman Cayi 29,15602478|37,13813201|ACIPAYAM DENIZLI
125|Cavdir Cayi 29,58850661[37,15073232(GOLHISAR BURDUR

Uzun yillardir sehrin igine girmeyen kuslar, baliklar ve
diger yaban hayati projenin tamamlanmastyla birlikte tekrar
geri gelmistir. Boylece dere etrafindaki bolgenin sicakliginin
ortalama 3,6 °C diismesini saglamistir. Seul merkezine giren
arag sayis1 %2,3 diismiis, toplu tasima kullanan insan sayist
yaklasik %5 artmustir. Biitiin bunlarin sonucunda bélgenin
havasi da daha temiz bir hale gelmistir. Sonugta sehre ka-
zandirdiklarint maddi olarak 6l¢gmek miimkiin degildir [S].

Colorado Nehri, Los Angeles Nehri ve Singapur Bis-
han Park 1slah ¢alismalarinda, restorasyon projesi, insan et-
kilesimine ve saglikli ve giizel bir ekosistem olusturan bir
kiyidas koridoruna baglanti saglayan bir topluluk yonetimi
modelidir [6].

Akarsu yataklar1 restorasyonu, ekosistem sagligini, su
kaynaklarini, sel korumasi saglamak icin alternatif bir yol
oldugundan dolay1 kurumlar agisindan dolayl bir ilgi ya da
is nedeni olmaktadir.

Ulkemizde dere 1slah galismalar1 faaliyetlerinde DSI,
miilga Orman ve Su isleri Bakanligi Doga Koruma ve Mil-
li Parklar Genel Midiirligii (DKMPGM), Miilga Cevre ve
Sehircilik Bakanligi, Karayollar1 Genel Miidiirligi gorev
almaktadir. Ayrica dere 1slah g¢alismalar1 faaliyetlerinde
yerel belediyeler ve 6zel firma kuruluslarmin da faaliyet
gosterdigi belirlenmistir. Ulkemizde dere 1slah calismalarina
ornekler Sekil 1°de verilmistir. Yapilan ¢aligmalarda en ¢ok
Dogu Karadeniz Bolgesi Havzasindaki akarsu yataklarinin
zarar gordiigli belirlenmistir [7, 8]. Karadeniz'de sel, tagkin
ve heyelanlar1 6nlemek i¢in dere kenarlarina yapilan yiiksek

beton duvarlarin karadaki canlilarin suyla irtibatin1 keserek
dogal yasami olumsuz etkiledigi goriilmiistiir. Yoredeki
arazi yapist sebebiyle yollarin dere kenarlarindan gectigi
belirlenmistir. Dere kenarlarinda karayolu i¢in beton duvar-
lar ile derelerle baglantili olan HES'ler i¢in ¢esitli betonla-
ma caligmalar1 yapildig1 gézlemlenmistir. Su kaynaklariin
gelistirilmesi maksadiyla yapilan baraj, golet, taskin koru-
ma ve dere 1slah1 projelerinde ve karayolu iyilestirme pro-
jelerinde yaban hayatinin korunmasi ve gelistirilmesi icin
her hangi bir tedbir alinmadigi ve mevcut projelere de ilave
edilmedigi tespit edilmistir. Devlet Su Isleri'nin (DSI) yore-
de son yillarda 6zellikle denize yakin kisimlarda ve yerlesim
yerlerinde dere 1slah1 yapmak i¢in yiiksekligi 6 m’ye varan
kilometrelerce uzunlukta beton duvarlar yapmis olduklari
tespit edilmistir. Derelere ben yaptim oldu seklinde enine
yapilar yapilmig, dere kenarlar1 betonlanmis ve dere yatak-
lart i3 makinalariyla diizenlenmis oldugu tespit edilmistir.
Bu caligmalar derelerde yasayan balik varligini en azindan
1slah sahalarinda tamamen yok olmasina neden oldugu
yapilan saha caligmalarinda belirlenmistir. Dere kenar1 ve
yataginda yapilan bu ¢aligmalar fazla ve dengesiz yagis alan
yorede suyun siirekli bulanmasina ve burada yasayan basta
balik olmak iizere tiim sucul canlilara olumsuz bir habitat
sundugu tespit edilmistir. Dere yataklariin iitiilenmis gibi
is makinalartyla diizeltilmesi sucul canlilarin barinabilecegi
dogal yuvalari tamamamen yok ettigi goriilmistiir. Dere
kenarlarina yiiksek beton duvarlar icerisine dereye inmek
isteyen hayvan gecislerini saglayacak menfez yapilariin
cok az oldugu, bunlarinda yaban hayvanlarinin gegisine hig
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uygun olmadigi sadece yan taraftan su akigini yonlendirecek
sekilde oldugu tespit edilmistir. Dere boyunca yapilmis olan
beton yapilar habitatleri boldiigii ve derenin her iki yakasin-
da gegcisleri engelledigi belirlenmistir

DSI tarafindan 09.09.2006 tarih ve 26.284 sayili Re-
smi Gazete’de yayimlanan 2006/27 sayil1 “Dere Yataklari
ve Taskinlar” ile 20.01.2010 tarih ve 27.499 sayili Resmi
Gazete’ de yayimlanan 2010/5 say1li “Akarsu ve Dere Yatak-
larmnin Islah1” konulu Bagbakanlik Genelgeleri yiirtirliikle il-
ave; yagis, akis ve baraj seviyeleri giinliik olarak izlenerek
taskin Onleme ¢alismalar etkin bir sekilde siirdiiriilmesi
bildirilmistir. Tagkin 6ncesi yapilacak isler, rasat istasyon-
lari, uyart sistemleri, haberlesme sistemlerinin kurulmasi,
tagkin planlarinin hazirlanmasi olarak belirtilmistir. Taskin
sirasinda yapilacak isler, bolge taskin planinin uygulanmasi,
tagkin planinda olmayan islerin koordinasyonu ve uygu-
lamas1 olarak bildirilmistir. Taskin sonrast yapilacak isler,
taskin zararlarinin saptanmasi, gegici ve acil tedbirlerin alin-
mast, tagkin koruma tesislerindeki zararlarin tespit edilmesi
olarak belirtilmistir.

DSI Genel Miidiirliigii toprak ve su kaynaklarmin
stirdiiriilebilirliginin saglanmasi ve etkinliginin artirilmasi
maksatlartyla; yukar1 havzalardaki erozyondan kaynaklanan
ve akarsularla mansaba tagman riisubatin; yerlesim yerleri,
taban tarim arazileri, DSI’ye ait mansap tesisleri, baraj ve
goletler ile diger kamu kuruluslariin tesislerinde olustura-
cag1 zararlarin dnlenmesine yonelik olarak taskin ve riisubat
kontrolii konularinda etiitler yapmakta, buna yonelik projel-
er hazirlayarak uygulamaya koymaktadir. DSI‘ce isletilen
baraj, golet, regiilatér gibi rezervuarlar ve su yapilari ile
sosyal tesislerin ¢evresinin prezante edilmesi kapsaminda
yapilan aktif ve pasif reaktif gereksinimi karsilayacak alan-
larmn tespiti, planlamasi ve agaglandirma ¢alismalarin ytirit-
mektedir.

Antalya’nin Konyaalt1 ilgesi sinirlarinda bulunan kentin
son sulak alanlarindan Bogacayi’nda DSI tarafindan yapilan
tagkin dnleme ¢aligmasiyla nehir yatagi doldurulmustur. An-
talya gibi biiyiik bir turizm kentinin ortasinda agaclariyla

Tablo 2. Yakalanan balik tiirlerinin bazilar

onemli bir dogal park olan Bogacayi’nda yil boyunca kus
gozlemcileri goriilebilmektedir.

Son yillarda Anadolu'nun bilinen 6nemli nehir ya-
taklarinda milyonlarca lira harcanarak islah calismalari
yapilmaktadir. Ulkemizdeki birgok akarsu yatagi yaban
hayatindan arindirilarak, agik kanallara doniistiiriilmekte,
diger bir deyisle akarsular bosaltilmakta, yapilan bu kanal-
larla bosa aktig1 goriilmiistiir. Dolayisiyla nehirler gectigi
topraklar1 beslemeden, oradaki dogaya ve insana hayat ver-
meden akip gitmektedir.

Akarsular fazla gelen yagmur suyunu, yer alt1 sularina
ve topraga katiyordu. Ancak yapilan 1slah ¢alismalart ile res-
men kanallara doniistiiriilen derelerin fazla sular1 tasimada
yetersiz kaldig1 goriilmiistiir [9].

Rize'nin Pazar Ilgesi Yeni Irmak Kéyiinde DSI tarafindan
baslatilan dere 1slah ¢aligmalari, kdyliiler tarafindan gerek-
siz yatirim olarak goriildiigii yorede yasayanlar tarafindan
sdylenmektedir. Orenegin Yeni Irmak K&yii sakinlerinden
Enver Tiirkiicli, 52 yasinda oldugunu ve bu derede simdiye
kadar taskin neticesinde bir hasar olustugunu duymadigini
dile getirmistir. Yapilan 1slah ¢alismasi ile derenin biitiin
dogalliginin bozuldugu ve son derece israfa yonelik bir
calisma oldugu belirlenmistir. 3 km boyunca dere olmaktan
cikartlip kanal haline getirilmeye caligilmig, dere yatagin-
da bulunan biitiin balik yataklarinin zarar gordigii ve yu-
valarinin yok edildigi tespit edilmistir [10].

Devlet Su isleri'nin (DSI) yorede son yillarda ézellikle
denize yakin kisimlarda ve yerlesim yerlerinde dere 1slahi
yapmak i¢in yiiksek, kilometrelerce uzunlukta beton duvar-
lar yaptig1 tespit edilmistir. Yoredeki arazi yapisi sebebiyle
yollar derelerin kenarlarindan gegmektedir. Dere kenarlarin-
da karayolu i¢in beton duvarlar ile derelerle baglantili
olan HES'ler i¢in ¢esitli betonlama calismalart yapildigi
goriilmiistiir. DSI'nin derelerdeki tagkinlar1 énlemek ve ara-
zileri korumak amaciyla yaptigi tersip bentleri ve 1slah du-
varlarinin sucul ekosistem ve akarsularin kenarinda yasayan
yaban hayati a¢isindan ¢ok ciddi anlamda tehdit olusturma-
ya ve ekosistemi tahrip eden yap1 haline gelmekte oldugu
gozlemlenmistir.

No Tiir
1 Salmo fruttq _ Kahvere ik
2 Onc : vkiss (okks 181
3 Salmo Fizeensis A 181
4 Salmo coruhepsis Karadenjz alabaligi
5 Salmo trutta fario Dere alabaligi
[ Cyprinus carpio Sazan
7 Stlurys glanis Yayin baligi
Squalius cephalus Tafli su ketali
Capoeta tinca Sacakli siraz
0 banarescui raz
Lurgpean vimba Eorez
Vi imba Lore
arbus plebejus tyiklibalik
[burnoides bipunctatus Noktali inci baligi

[burnus chalcoides

atl sy kolyozu

ytilus rutilus

Kiz1lgo:

7 Ahmm#_h'za%.a
Perca fluviatilis

apa
Tath su levregi

Exos lucius Turna baligi
Albyrnus alburnus Inci balig:
Rodeus amarus Ac1 baligl
Atherina boveri Giimiig balig:
Cobitis Sp. ~__ Camur balig

Oxvnema.diez;gg azigamz _Anka_;a_g;e_[ﬁg#'_lzahél
Gambusia holbrookl Sivrising 181

Ponticola rizeensis Kaya balig1
Carassius gibelio Israil sazani
Lepomis gibbosus Giines baligi
phanius zancik
Gobio gobio aya balig1
Gobio sakaryvensis Kaya balig1
Gasterosteus aculeatus J¢"dikenli balig1

*Bazi alt tiirler ya da ayni tiiriin yeni tiir olarak verilenleri burada ayrica verilmemistir.
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1960'larin sonuna kadar Eskisehir’lilerin balik tuttugu,
ylizme 6grendigi Porsuk Cay1 daha sonraki yillarda, ¢cok fa-
zla kirlenmistir. Porsuk Cay1 dogal yatagi 6nceki belediye
yonetimlerince park yapmak i¢in doldurulmasindan dolay:
kent i¢in taskin tehdidi ile karsi kargtya kaldigi goriilmiistiir.
Bunun iizerine yapimui 3,5 y1l siiren Porsuk Cay1 1slah projesi
yapilmustir.
DSI tarafindan dere yatagi 1slah calismalari giiniimiizde
de devam etmektedir. Bu baglamada, dere kenarlar1 ve
yatagi 1slahi, dere yolu yapimi, tas tahkimati ve brit yapisi

Sekil 1. Ulkemizde yapilan ¢alismalara basindan 6rnekle

T.
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ingaatlar1 da son siirat devam etmektedir.

Ulkemizde dere yataklar 1slah1 tamamen taklit yontemi
ve ingaat mithendisligi hesaplamalariyla yapilmaktadir. Bi-
yolojik siire¢ gbz ardi edilmekte oldugu tespit edilmistir.
Dogal materyallerin ise neredeyse hi¢ kullanilmadi gézlem-
lenmistir. Bu ¢aligsmalara ek olarak su kaynaklarinin sucul
canlilar ve ozellikle de baliklar agisindan rehabilitasyon
yapilmadigini bu konuda dikkate deger bir is yapilmadig:
gOriilmiistlr. Clinkdi kurum bu konuda calisan ve bilgi sahi-
bi ¢alisanlardan profosyonel bir yardim almamaktadir. Ku-
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rumda calisan politik baglantili yetkili projede ne olacagi-
na karar verdikten sonra taseron son tasi kendine gore bir
yere koymaktadir. Hatalar silsilesi sonucu bir 6rnegi Solakli
Vadisi verilebilir [11]. Glizel bir gorsel rekreasyon sahasi
tiretilmistir. Yetkili kisiler bu bélgenin turizm potansiyelin-
den dolay1 gorsel 6neminin oldugu ve dolayisiyla gorselligin
son derece 6onemi oldugunu vurgulumaktadirlar. Halbuki bu
projelerin daha masa basinda iken arastirilmasi ve sucul
canlilarda hesaba katilarak planlanmasi gerekmektedir. Pro-
je bittikten sonrasa bu canlilarin hayatinin nasil etkilendigi
ya da etkienip etkilenmedigidiinyanin gelismis tilkelerinde
oldugu gibi takip edilmeleri gerekmektedir.

SONUC VE ONERILER

Ulkemizdeki yapilan ¢alismalar incelendiginde gelismis
iilkelerde yapilanlardan ¢ok geride oldugu goriilmektedir.

Metotlarda da vurgulandig: gibi diinyada dere yataklari
1slahinda daha ¢ok dogal yontemler kullanildigi halde
bizdeki Ornekler betonlasma ve orjianl yatagin tamamen
degistirilmesi ile yapilmaktadir. Bu durum gelecekte
baska olumsuzluklarida beraberinde getirecegi asikardir.
Su kaynaklarinin gelistirilmesi maksadiyla yapilan baraj,
golet, tagkin koruma ve dere 1slah1 projelerinde ve karayolu
iyilestirme projelerinde yaban hayatinin korunmasi ve
gelistirilmesi i¢in her hangi bir tedbir alinmadigi goriilmiis
bu durumun mevcut projelerde ve yapilmasi planlanan
projelerde yaban hayatini olumlu etkileyecek kiigiik
ilavelerle rehabilite edilmesi gereklidir. Ozellikle dere
yataklarinda uzman goriisii alinanarak dogal goriintimli
degisken sekilli kaya parcalarinin konmasi balik ve diger
sucul canlilara yagama ortami sunacaktir. Dere kenarlarina
yiiksek beton duvarlar igerisine dereye inmek isteyen hayvan
gegcislerini saglayacak uzman goriisii alinanarak menfezlerin
koyulmast su kaynaklarini kullanmak isteyen memeli tiirleri
icin son derece yararli olacaktir. Dere boyunca yapilmis olan
beton yapilar habitatlari boldiigi igin, habitat bolinmesini
azaltacak tiinel gegilerinin uzman goriisleri alinanak projede
uygun yerlere yapilmasi saglanmalidir. Dolayisiyla yaban
hayvanlarinin yasam alanlarin1 veya go¢ yollarini bdlen
uygulamalardan kaginilmasi, zorunlu olan durumlarda yasam
alan1 ve go¢ yollarinda saglikli bir yaban hayati siirekliligi
saglayacak gecitlerin yapilmasi hayati 6nem tasiyacatir.
Projelere bu tip dogal hayati olumlu etkileyecek kiigiik
ilavelerle rehabilite edilmesi gereklidir. Bu problemlerin
¢Oziimleri aranirken, teknik ve etik hatalarin olmasindan
kaginarak, miihendis, biyolog, botanik¢i ve mimarlarin
ortak bir yaklasim icinde olmalar1 gerekmektedir. Dere
1slah1 ¢aligmalarinda olusturulan yeni ekosistemin olumlu
bir evrimini (yeniden dogallastirma) tesvik etmelidir.

Kentsel akarsu park yollarinin, digerlerinin yani sira,
hastalik riskinin azalmasina, yasam siiresinin uzamasina,
daha iyi ruh hallerine, ruh saglhigina ve fiziksel giice, daha az
strese ve daha az is ve okul giliniine yol acabilecegi bilimsel
olarak ispatlanmig ancak balik varligi lilkemizde dikkate
alinmamustir.
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Gokkusagi Alabahiginin Oncorhynchus mykiss Sperminin Kisa Sure Muhafazasi:
Farkh Ekstendirlarin EtKilerinin Belirlenmesi
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Ozet

Gokkusagr alabaliginin 4°C’de kisa sureli muhafazasinda sperm motilitesi tizerinde farkli sulandiricilarin etkilerini belirlemek i¢in denemeler
kurulmustur. Sperm toplamasi abdominal masaj yoluyla ger¢eklestirilmistir. Sperm farkli sulandiricilarla 1:3 oraninda sulandirilmistir. Sperm
hiicrelerinin motilitesi ve siiresi tiim denemelerde giinliik olarak belirlenmistir. Sonuglar, glukoz ve dimetilsiilfoksit (DMSO) bazli sulandiricida
spermin 6 giin motil kaldigini gostermistir. Bu ¢aligma kriyoprezervasyon ve tireme yonetimi i¢in yararl olacaktir.

Anahtar Kelimeler: Oncorhynchus mykiss, sperm, motilite, yasama siiresi

Abstract

Experiments were designed to clarify the effect of different extenders on sperm motility of rainbow trout Oncorhynchus mykiss after short-
term cold storage at 4°C for 6 days. Sperm collection was performed through gentle abdominal massage. Sperm was suspended in different
extenders at 1:3 dilution ratio. The motility and survival of sperm cells were assessed in all the treatments daily. Our results indicated that sperm
remained as motile in glucose and dimethyl sulphoxide (DMSO) based extender at day 6. This study would be beneficial for cryopreservation

and reproduction management.

Keywords: Oncorhynchus mykiss, sperm, motility, survival
GIRiS

Kisa sureli muhafaza, balik ciftliklerinde ve yetistiricilik
uygulamalarinda yaygin olarak kullanilan bir yontemdir [1].
Ozellikle, gamet kalitesi déllenme ve yumurta agilim oranini
etkilediginden dolayr biiyiik o6lgekli kulugkahanelerde
kisa mesafelerde gametlerin taginmasinda biiyiik Onem
tasimaktadir [1-6]. Bu yontemde, sulandirilmamis ya da
iyonik/multi-komponent iceren ortam ile sulandirilmis
sperm 4°C’de farkl atmosferik kosullarda (O, destegi ya da
CO, varhig1) farkln siirelerde muhafaza edilmektedir [1,2].
Bu yontemin basarisi, atmosfer kompozisyonu, sulandirici
icerigi, sulandirma orani, sicaklik kontrolii, ilave maddeler
(antibiyotik, antioksidan) gibi ¢esitli faktorlere bagl olarak
degismektedir [1,2,7].

Gokkusagi alabaligi, Oncorhynchus mykiss, yetistiricilik
potansiyeli, ekonomik degeri ve tiiketici talebinden dolay1
diinyada 6nemli balik tiirlerinden birisidir. Bu nedenlerden
dolay1, bu calismada gokkusagr alabaliginin sperminin
kisa siireli muhafazasinda farkli sulandiricilarin etkilerinin
belirlenmesi amag¢lanmistir.

MATERYAL VE YONTEM

Anaglar (2 yas ve iistii) Goktepe Alabalik Uretim Te-
sisi’nden temin edilmistir. Anaglar 2-fenoksietanol (0.6 ml
L) ile bayiltildiktan sonra abdominal masaj yontemiyle
sperm toplanmistir. Sperm toplamada, kontaminasyonu ve
aktivasyonu dnlemek i¢in sperme su, kan, iire ve fekes karis-
mamasina dikkat edilmistir. Sperm 50 ml’lik tliplere sagil-
mis ve analiz edilene kadar buz iistiinde tutulmustur.

Sperm orneklerinin makroskobik (sperm rengi ve hacmi)
ve mikroskobik (sperm konsantrasyonu ve motilite) analizi
yapilmustir. Motilite (%) Nikon E50i mikroskop (Nikon CI,
Tokyo, Japan, Basler A312fc dijital camera, Microptic S.L.,
Barcelona, Spain) ile Sperm Class Analyser (SCA) prog-
rami kullanilarak belirlenmistir. Sperm motilite siiresi ise
kronometre ile belirlenmistir. Motilitesi >80% olan sperm
ornekleri denemeler i¢in se¢ilmis ve havuz olusturulmustur.

Sperm yogunlugu hemasitometrik yontemle belirlenmistir.
Spermatokrit Rurangwa et al. [8]’1n yontemine gore belir-
lenmistir.

Kisa sureli muhafaza iglemi igin, sperm Ornekleri 1:3
oraninda 5 farkli sulandiriciyla sulandirtlmistir; 1) Glukoz
(0,15 mM), MeOH (%9), 2) Glukoz (0,18 mM), MeOH
(%9), 3) Glukoz (0,3 mM), MeOH (%10), yumurta sarisi
(%11), 4) Glukoz (0,2 mM), MeOH (10%) ve 5) NaCl (103
mM), KCI (40 mM), CaCl, (1 mM), MgSO, (0,8 mM), He-
pes (20 mM), MeOH (%10), BSA (%]1,5), Sukroz (%0,5) ve
yumurta sarist (%7). Sperm, NaCl (52 mM) ile aktive edil-
mistir. Sperm drnekleri 4°C’de muhafaza edilmis ve giinliik
olarak motilite yiizdeleri ve siireleri takip edilmistir. Sonug-
lar ortalama + standart sapma (S.D.) olarak sunulmustur.

BULGULAR VE TARTISMA

Gokkusagi alabaliginin sperm kalite parametreleri Tablo
1’ de sunulmustur. Taze spermin motilite yilizdesi ve siiresi
sirastyla %95,094+0,01 ve 47,02+3,54 s olarak belirlenmistir.

Table 1. Gokkusagi alabaliginin sperm kalite parametre-
leri (ortalama = SD).

Parametre Ortalama+SD Dagiim
Renk Beyaz
Hacim (ml) 4,25+1,26 1-6
pH 7,28+0,15 7,25-7,59
Spermatokrit (%) 58,20+2,35 55,00-60,00
Sperm yogunlugu 8,34+0,34 8,15-8,65

(x10%)

Salmonidlerde sperm kalitesiyle ilgili yapilan ¢aligma-
larin karsilagtirilmas: Tablo 2°de verilmistir. Bu ¢alisma-
daki sonuglar 6nceki ¢alismalardan farklidir. Bu farkliligin
sebebi, anacin yumurtlama davranisi ve ekolojisi, boy ve
agirligl, ornekleme zamani ve yontemi olabilir [9-13].
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Table 2. Salmonidlerde yapilan caligmalar

35

Tiir Spen:m hac- pH Spern':atokrit yo?';l:l i:ill?gu Arastirmaci
mi (ml) (%) (x10°)
Oncorhynchus mykiss 8,9 Ciereszko and Dabrowski [14]
Salmo trutta caspius 28,8-45,6 6,02 Hajirezaee ve ark. [15]
Salmo trutta macrostigma 13,93+0,84 7,53+0,20 55,6 (24-72) 0,8-5,3 Bozkurt ve ark. [16]
Salmo cettii 0,2-5 63,2 6,5-14,7 Taffaldano ve ark. [17]
Oncorhynchus mykiss 7,33+0,18 7,17+0,34 40,00+0,18 3,81+0,24 Kocabag and Kutluyer [3]
Salmo rizeensis 7,00+0,25 7,76+0,22 55,33+0,24 9,27+0,56 Kutluyer and Kocabas [4]
Salmo coruhensis 6,67+0,53 7,71+£0,14 50,00+0,35 6,18+0,52 Kocabas and Kutluyer [5]
Salmo coruhensis 6,78+0,12 7,89+0,14 49,87+0,24 6,25+0,29 Kutluyer [19]
Oncorhynchus mykiss 7,49+0,36 7,36+0,24 45,25+0,39 4,58+0,22 Kutluyer [19]
Salmo rizeensis 7,25+0,15 7,80+0,15 9,67+0,43 Kutluyer ve ark.[18]
Salmo coruhensis 6,76+0,23 7,70+0,12 6,24+0,22 Kutluyer ve ark. [18]
Oncorhynchus mykiss 7,35 +0,19 7,27+0,41 3,95+0,21 Kutluyer ve ark. [18]
Oncorhynchus mykiss 8,50+4,24 7,26+0,10 31,64+4,38 7,26+0,18 Bu ¢alisma
Salvelinus fontinalis 4,25+1,26 7,28+0,15 58,20+2,35 8,34+0,34 Bu ¢alisma

Calismada en iyi sonuglar 3. sulandiricidan elde edilmis ve 6 glinden sonra motilite gozlenmemistir. Motilite siiresi ve
ylizdesi giin gectikce diismiistiir (Sekil 1 ve 2).
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Sekil 1. Farkli sulandiricilarla muhafaza edilen gokkusagi alabaliginin sperminin giinlitk motilite ylizdeleri (%)
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Sekil 2. Farkli sulandiricilarla muhafaza edilen gokkusagi alabaliginin sperminin motilite siireleri (s)

Simdiye kadar, gokkusagi alabaliginin sperminin kisa
siireli muhafazasiyla ilgili ¢ok sayida calisma yapilmistir
[12, 20-28]. Sperm oksijen destegiyle daha uzun siireler
muhafaza edilmistir. Bu ¢alismada sperm 6 giin muhafaza
edilebilmis ve bu siire spermin sagiminin sezon sonunda
yapilmis olmasindan olabilir.

SONUC VE ONERILER

Sonug olarak, en iyi sonuglar glukoz ve DMSO bazli su-
landiricidan elde edilmistir. Daha iyi sonuglar antioksidan,
antibiyotik gibi maddelerin sulandiricilara ilave edilmesiyle
elde edilebilir. Bu ¢aligma, uzun stireli sperm muhafazasi ¢a-
ligmalar1 ve anag yonetimi i¢in yararli olacaktir.
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Kaynak Alabahginin Salvelinus fontinalis Semeninin Bakteriyel Florasinin Belirlenmesi
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Ozet

Kaynak alabaliginin semeninin bakteriyel florasini belirlemek igin denemeler kurulmustur. Semen 6rnekleri baliklardan toplanmis ve bakteriyel
floranin belirlenmesi i¢in standart mikrobiyoloji teknikleri uygulanmistir. Semen &rnekleri fizyolojik solusyonla (NaCl:%0,85) seri bir sekilde
sulandirilmistir. Her bir 6rnekten 0,1 ml, Plate Count Agar (PCA) (Toplam Bakteri Sayis1), Rose Bengal Agar (RBC) (Maya-kiif sayis1), VRBD
(Enterobacteriaceae sayist) ve Mannitol Salt Agar’a (MSA) (Micrococcus/Staphylococcus sayist) ekim yapilmistir. Micrococcus/Staphylococ-
cus grup bakteri (%11,11) kaynak alabaligi semeninde (S. fontinalis) sayilmistir. Semendeki toplam bakteri sayisinin 103-10° cfu ml' arasinda

degistigi belirlenmistir.
Anahtar Kelimeler: Bakteri say1si, kaynak alabaligi, Salvelinus fontinalis, semen.

Abstract

Experiments were designed to evaluate bacterial flora in semen culture of brook trout (Salvelinus fontinalis). Herein, semen samples were
collected from fish and standard microbiology techniques were processed for bacterial flora. The samples were serially diluted in physiological
saline (NaCl: 0.85%). Aliquots of 0.1 ml of each dilution were spread-plated onto Plate Count Agar (PCA) (Total Bacteria Count), Rose Bengal
Agar (RBC) (Yeast-Mold Count), VRBD (Enterobacteriaceae count) and Mannitol Salt Agar (MSA) (Micrococcus/Staphylococcus count).
Micrococcus/Staphylococcus group bacteria (11.11%) were counted from brook trout (S. fontinalis) semen. Total bacteria count varied between
10%-10° cfu ml! in semen.

Keywords: Bacterial count, brook trout, Salvelinus fontinalis, semen

GIRiS

Semenin bakteriyel kontaminasyonunun belirlenmesi,
dollemede hastaliklarin yayilma riskinden dolay1 onemlidir
[1]. Bakteriyel kontaminasyon uygun olmayan sperm topla-
ma yontemlerinden kaynaklanabilir [2]. Sperm motilitesi ve
yasayabilirligi, dolleme, kisa sureli ve uzun siireli muhafaza
islemlerinde anaerobik kosullar ve mikrobiyal kontaminas-
yon sonucunda azalabilir [3]. Dahasi, bakteri yiikiiniin art-
masi oksijen tiikketimine ve hiicredis1 enzimlerin salgilanma-
sina neden olabilir [3,4]. Bu nedenlerden dolay1, patojenik
kontaminasyon ve bakteriyel bozulmanin azaltilmasi, yiik-
sek sperm kalitesi ve dolleme basarisinin arttirilmasi igin
gereklidir [2].

Kaynak alabaligi, Salvelinus fontinalis, yetistiricilik
potansiyeli, ekonomik degeri ve tiiketici talebinden dolay1
diinyada onemli balik tiirlerinden birisidir. Sperm kalitesi,
dolleme basaris1 ve agilma oranini etkilediginden dolay1
onemlidir. Bu nedenlerden dolay1, bu ¢alismada kaynak ala-
baliginin semeninin bakteriyel florasinin belirlenmesi amag-
lanmustir.

MATERYAL VE YONTEM

Anaglar (2 yas ve lstii) Stirmene Deniz Bilimleri Fa-
kiiltesi’nden temin edilmistir. Anaglar 2-fenoksietanol (0,6
ml L) ile bayiltildiktan sonra abdominal masaj yontemiy-
le sperm toplanmistir. Sperm toplamada, kontaminasyonu
ve aktivasyonu Onlemek i¢in sperme su, kan, iire ve fekes
karismamasina dikkat edilmistir. Sperm 50 ml’lik tiiplere
sagilmis ve analiz edilene kadar buz iistiinde tutulmustur.
18 anagtan alman ornekler 3 tekrarli olarak mikrobiyolojik
analizlere tabi tutulmustur.

Semen oOrnekleri fizyolojik solusyonla (NaCl:%0,85;
10-1-107) seri bir sekilde sulandirilmigtir. Her bir 6rnek-

ten 0,1 ml yayma plak yontemine gore, Plate Count Agar
(PCA) (Toplam Bakteri Sayis1), Rose Bengal Agar (RBC)
(Maya-kiif sayisi), VRBD (Enterobacteriaceae sayisi) ve
Mannitol Salt Agar’a (MSA) (Micrococcus/Staphylococcus
sayist) ekim yapilmistir. Toplam bakteri sayisi ve Entero-
bacteriaceae sayisi igin 37°C’de 48 saat, Maya-kiif sayisi
icin 25°C’de 5 giin, Micrococcus/Staphylococcus sayisi igin
37°C’de 36-48 saat inkiibasyon saglanmistir. Sayimlar 3 ve
5°1ik diliisyonlarda yapilmustir.

BULGULAR VE TARTISMA

Kaynak alabaliginin semeninde yapilan sayimlara gore
Micrococcus/Staphylococcus grup bakteri (%11,11) kaynak
alabalig1r semeninde (S. fontinalis) sayllmistir. Semendeki
toplam bakteri sayisinin 10°-10° cfu ml"! arasinda degistigi
belirlenmistir. Enterobacteriaceae ve Maya-kiif sayis1 belir-
lenmemistir.

Yapilan literatiir incelemesinde semen ve yumurta mik-
robiyolojisi ile ilgili sinirli sayida arastirmaya rastlanmustir.
Silver barb (Barbodes gonionotus) sperminde yapilan bir
arastirmada hayvansal orijinli kontamine semende toplam
heterotrofik bakteri sayist 5.03 + 1.84 x 10* CFU mL"! bu-
lunmustur [11]. Calismada elde edilen sonuglar benzerlik
gostermektedir. Balik yumurtast ile ilgili olarak yapilan bir
aragtirmada [7] Yaym baligi yumurtalarinda toplam bakteri
sayisinin 7x10? ile 2x10° kob/g arasinda oldugu bildirilmek-
tedir. Bu aragtirma sonuglari da ¢alisma verileri ile uyum
gostermektedir. Patir ve ark. [10] tarafindan yapilan arastir-
mada, kullanilan havyar 6rneklerinin, toplam mezofilik ae-
robik bakteri sayisi incelendiginde, ham yumurtada ortalama
olarak 2,05 log,, kob/g olan bakteri bulunmustur. Bu sonug
calisma sonugclar ile benzerlik gostermektedir.

Goktan [8] tarafindan belirtildigine gore Koliformlar
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cesitli gidalarda bulunabilen aranan bakterilerdir ve temiz
sularda avlanan baliklarda bulunmazlar. Calismada da Ko-
liformlarim bir grubu olan Enterobacteriaceae’ya rastlanma-
mistir.

Jay [9]’a gore Staphylococcus’lar dogada yaygin olarak
bulunmalarma ragmen deniz triinleri dogal olarak Staphy-
lococcus mikroorganizmalarini igermez. Calismada incele-
nen orneklerin (%11.11)’inde Staphylococcus/Micrococcus
belirlenmistir. Benzer olarak, [12]’de yapilan arastirmada
incelenen 68 adet Osetra, Sevruga, Beluga ve Iran havyar
orneginin yalniz birinde Staphylococcus aureus’un tespit
edildigi bildirilmistir.

Goktan ve Jay [8,9] belirttigine gore kiifler genellikle
toprak orijinli olup, baliklarin avlandig1 anda sudan ya da
avlanma sonrasinda bulasabilmekte ancak su iiriinlerinin flo-
rasinda bulunmamaktadir. Calismada da 6rneklerde kiif-ma-
ya bulunmamistir. Bu durum semenin elde edilmesi sirasin-
da herhangi bir bulaginin olmadig1 ve sonraki islemlerde de
hijyenik olarak calisildiginin bir gostergesi olabilmektedir.

Sperm motilitesi ve siiresi anaerobik kosullarda mikrobi-
yal kontaminasyondan dolay1 azalabilir [5]. Bakterinin sal-
giladig1 enzimler hiicre yapisinin bozulmasina ya da 6liimii-
ne neden olmaktadir [6]. Sperm toplama yontemi, dollemede
ve muhafaza iglemlerinde siteril olmayan solusyonlarin kul-
lanilmasi, muhafaza siireci mikrobiyal kontaminasyona ne-
den olabilmektedir [5, 6]. Bu ¢alismada elde edilen sonuglar,
bakteriyel floranin sperm kalitesini etkileyebilecek seviyede
olmadigini gostermistir.

SONUCLAR VE ONERILER

Sonug olarak, ¢alismadaki kosullar ve sagim yonteminin
hijyen ve sanitasyon agisindan uygun oldugu belirlenmistir.
Bu ¢alisma, dolleme, uzun siireli sperm muhafazasi ¢aligma-
lar1 ve ana¢ yonetimi i¢in yararl olacaktir.
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Abstract

Herbicides are being used widely in agriculture and aquaculture for controlling noxious weeds. Paraquat and 2, 4-Dichlorophenoxyacetic acid
(2,4-D) have been the most widely used herbicide during the past three decades. Toxicological properties of Paraquat are attributed to its ability
to produce reactive oxygen species such as superoxide anion that may directly or indirectly cause cell death. 2,4-Dichlorophenoxyacetic acid
(2,4-D) is a broad-leaf, systemic, phenoxy herbicide used as the active ingredient in several commercially available aquatic herbicide products.
Bioassay technique has been the cornerstone of programs on environmental health and chemical safety. The application of environmental
toxicology studies on non-mammalian vertebrates is rapidly expanding. So the present study investigated the acute toxicity of Paraquat and
2,4- Dichlorophenoxy acetic acid (2,4-D) as aquatic ecosystems pollutants on Artemia franciscana. Artemia is one of the most suitable test
organisms available for ecotoxicity testing and research and most commonly used live food in aquaculture. Acute toxicity (48 h LC50) of two
herbicides (Paraquat, 2, 4-dichlorophenoxy acetic acid) was determined. A. franciscana exposed to Serial concentrations of both mentioned
herbicides. Mortalities at 12, 24, 36 and 48 hours after exposure were recorded and LC50 were calculated using Probit software. The results
obtained indicate that the acute toxicity of these herbicides is significantly different in adult A. franciscana. The lethal concentration of Paraquat
and 2,4-D were calculated 2.701, 14.475 mg/L in A. fransiscana respectively. So The LC50 of two examined herbicides was significantly dif-
ferent and the mortality rate was increased by increasing exposure time. Finally, these data support the hypothesis the possible risks associated

with the presence of herbicides particularly Paraquat residues in the aquatic animals and their environment.

Keyword: Artemia franciscana, herbicides, toxicity

INTRODUCTION

Unfortunately, most aquatic ponds in some country (i.e.:
Iran) are located close to agricultural areas. Large amounts
of herbicides are commonly used in agricultural practices to
control unwanted weeds [1]. However, they are of ecological
concern since they are toxic to non-target species at low con-
centrations [2]. Herbicides may reduce environmental quali-
ty and influence essential ecosystem functioning by reducing
species diversity and community structures, modifying food
chains changing the stability of ecosystems. Utilization of
herbicides in agricultural purposes represents 49% of total
consumption of agrochemicals in the world [3].

Paraquat is one of the most popular herbicide, which acts
fastly on a broad spectrum of weeds and it has been shown
to be a highly toxic compound for humans and animals, and
many cases of acute poisoning and death have been reported
over the past few decades. It has a long half-life in the envi-
ronment and poses a threat to aquatic organisms and human
health because of its bioavailability, resistance to microbial
degradation [4]. Severe Paraquat poisoning is characterized
by multi organ involvement, mainly the lungs, kidneys, liv-
er, myocardium, and adrenal cortex. Absorbed paraquat is
distributed via the blood to all organs and tissues of the fish.
Due to the lipophilic property of this herbicide, it accumu-
lates mainly in fatty tissues [5].

2,4-Dichlorophenoxyacetic acid (2,4-D) is widely used
in agriculture as herbicide/pesticide, plant growth regulator
and fruit preservative agent [2] and [6]. It progressively ac-
cumulates in the environment including surface water, air
and soil. It could be detected in human food and urine, which
poses great risk to the living organisms. It has a high water
solubility and low soil binding affinity, increasing its trans-
port to aquatic environments [6]. In addition, 2,4-D is widely
used by federal and private agencies as an aquatic herbicide
for the control of invasive aquatic plants in lakes, ponds, and

natural waterways. It is used in its ester, acid, and amine
salt formulations globally; but in aqueous environments it
is typically found in its free anion form through either dis-
association (amine salts) or hydrolyzation (ester forms) [7].

The brine shrimp Artemia is zooplankton, like copepods
and daphnia, which are used as live food in the aquarium
trade and for marine finfish and crustacean larval culture [8],
[9] and [10]. Artemia is subdivided into six generally rec-
ognized bisexual species and a large number of parthenoge-
netic populations, is characterized by common features such
as adaptability to wide ranges of salinity (5-250 g L-') and
temperature (6-35°C), short life cycle, high adaptability to
adverse environmental conditions, high fecundity, bisexual/
parthenogenetic reproduction strategy (with nauplii or cysts
production), small body size, and adaptability to varied nu-
trient resources as it is a non-selective filter feeder [8], [9]
and [11]. There are few studies on comparison of different
herbicide toxicity in aquatic animals [12]. The aim of the
present work is to assess the adverse effect of of Paraquat
and 2, 4-Dichlorophenoxy Acetic Acid in Adult Artemia
franciscana.

MATERIALS AND METHODS

Standard artificial seawater of (35 + 1%o) was used for
the culture to Artemia as well as for the toxicity test. Cysts
were hatched in seawater (38 g/1), at 28 °C, under conditions
of continuous illumination and aeration [12]. Then, adult
Artemia were transferred into a multi-well test plate with
the respective concentrations of the tested formulations, pre-
pared in artificial seawater. The toxicity of the two herbi-
cides on Artemia fransiscana adults was tested at 12, 24, 36
and 48 h of exposure. The rate of toxicity, based on LC50,
was calculated. The lethal concentration (LC50) was test-
ed by exposing 30 adults Artemia fransiscana per group (in
triplicates), the control group was kept in experimental water
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without herbicides with all of the other conditions kept con-
stant. Then the adult Artemia was exposed to 4-6 sequential
rising concentrations of each herbicide (in triplicates) in a
way that zero and 100% mortality yield after 48 hours in se-

ferent life stages of 4. salina to several phenolic compounds.
Table 1: Experimental design table: concentration range
tested on the adult 4. franciscana

lected concentrations. The mortality rate was recorded every
6 hours and until 48 hours.
The concentration of herbicides to induce 10-100 per- he{;ﬁ‘c‘fges Cr::l‘c‘;':t[;a‘/‘]i’;‘ ljf“t':‘e';etr ljf“r':ble,r eT"‘::;d
. . 1C1 - 1- X]
cent morta}lty was estlma.ted after 12, 24, 36, and 48 hours gefme ments caﬁﬁg Ar‘:emia
using probit software version 1.5 designed by U.S. EPA [13]. Paraquat | 06.125.25.5. . B "
10, 20, 40
2,4-D 0.3,0.6, 2.5, 5,25, 8 3 30
50, 100, 200
Table 2: Specifications of the survey herbicides
Herbicide Chemical Name Supplier Purity Rate Acute Oral | Statue
LD50 For Rat
Paraquat 1,1-dimethyl-4,4¢-bipyr- Aria Shimi Co, 20% 129-157 MG/KG | Water soluble
idinium Iran green liquid.
2,4-D 2-(2,4-dichlorophe- Shimagro Co, Iran 67.5% 2100 MG/KG Water-soluble
noxy)-acetic acid brown liquid
RESULTS AND DISCUSSION These data show that animals of clearly defined age classes

The Artemia mortality rate following the exposure to in-
creasing concentrations of herbicides after 12, 24, 36, and 48
hours showed that the higher the herbicide concentration, the
greater the mortality rate. 48 hours LC50 value was calculat-
ed at 2.701and 14.475 mg/l in Artemia fransiscana. In this
study both tested herbicides were toxic for 4. fransiscana
but Paraquat was more toxic than 2, 4 — D.

In Khuzestan province of Iran, most fish ponds are built
close to agricultural areas with shared water sources [1].
Water contamination by agricultural herbicides is a potential
threat to productivity and a major cause of fish mortality.
The main objective of this study was to investigate the ef-
fects of sub-lethal concentrations of paraquat and 2,4 — D on
adult Artemia fransiscana. The toxicity of various echotox-
icants such as herbicides and their detrimental consequence
on aquatic animals was mostly assayed by 48h LC50 in
bio indicators. The results show differences toxicity varied
between the two herbicides which used in our experiment.
These results are in agreement with those reported in the
literature for crustaceans [14] and [15] and pointed out the
resistance of the two Artemia species to acute exposure to
these herbicides. Among the evaluated herbicides Paraquat
was more toxic than 2, 4 — D.

Besides, the acute toxicity (96 h LC50) of the her-
bicide paraquat for Oreochromis niloticus was 12.25 mg 1-1
[16]. Deivasigamani et al. [12] reported that common carp
weighing 300-400 g died within 15 min after exposure to
paraquat at the concentration of 100 ppm, but they did not
describe the source of the test chemical [12]. Based on the
findings, the amount of lethal concentration of 2,4-D for 50
percent of Artemia was determined to be 14.475 mg/1 after
48 hours. In toxicity studies, the sensitivity of organisms
can be different, even using the same product [17]. The re-
sults indicated although toxicity of two tested herbicides was
different for 4. fransiscana, their toxicity revealed positive
correlation to herbicide concentration and exposure duration.
Alishahi et al., [1] have reported that toxicity of herbicides in
L. esocinus, and the mortality rate of exposed fish to herbi-
cides enhanced either by increasing herbicides concentration
or duration of exposure like our result too. Barahona and
Sa'nchezFortu'n [18] reported on the exposure of three dif-

must be used for toxicity assays; since the toxicity expres-
sion is directly influenced by the development stage of the
test organisms [18].

For sustainable agricultural activity, especially in areas that
fish ponds and agriculture farms use the same water sources,
it is highly recommended to use Paraquat as an alternative to
2,4-dichlorophenoxy-acetic acid.

CONCLUSION

This study supports the study’s hypothesis because
sub-lethal concentrations of paraquat had significant effects
adult Artemia franciscana. Continuous exposure of adult 4.
franciscana to sub-lethal concentrations of paraquat leads to
great mortality.

Also, for unwanted weeds, especially in areas that fish
ponds and agriculture farms use the same water sources, it
is highly recommended to use 2, 4-Dichlorophenoxy Acetic
Acid as an alternative to Paraquat.
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Abstract

Nayaband coastal protected area with approximately 49815 ha area, south of Iran, was the best opportunity to became the first and only Iranian
coastal-marine national park due to its special geographical location and ecological characteristics. However, with the establishing of natural
gas extraction facilities in its neighboring as the largest and most important energy zone in Iran, since 1997, and the emergence of extensive
environmental impacts of the project activities, today this opportunity should be considered forever to be lost. In this paper, the criteria for site
selection of coastal-marine national parks have been determined through a literature review and then the ecological characteristics of the study
area compared with these criteria. The most important criteria for site selection of coastal-marine national parks are biodiversity (including
both species and habitat diversity) and ecological integrity. Based on the results Nayband coastal protected area benefits a diversity of habitats
including mangrove forest habitats, river estuaries, creeks, coral reefs, small gulfs, tidal zones, sandy and rocky beaches, coastal lagoons and
terrestrial savanna likes habitats. This diverse habitats encompass more than 300 species including plants, mammalian, aquatic and terrestrial
birds, amphibians, reptiles, fishes, shrimps, lobsters, oysters, gastropods and corals species, and maybe more unknown species from inverte-
brates and insects. Overall, the study area in terms of biodiversity criteria could earn points for assigning the title of “National Park”. Never-
theless, unfortunately, because of the development and industrial activities in the onshore and offshore, the second criteria, ecological integrity,
has been affected drastically. Disturbing upstream-downstream surface runoff, blocking migratory corridors, receiving air and water pollutants,
constructing bridges and closing or tightening water entrance of creeks have been led to the deterioration of ecological integrity. That is, the

opportunity of establishing the first and only Marine — Coastal National Park of Iran has been lost.

Keywords: Asalouyeh, Biodiversity, Coastal-marine National Park, Mangrove

INTRODUCTION

Biodiversity conservation in Iran, in its modern form,
was provided since 1967 with the allocation of parts of the
country to national parks (at that time, called wildlife parks)
and protected areas with defined definitions. At that time,
the proposal for the establishment of two national parks and
fifteen protected areas as the first group of protected areas of
Iran was approved by the Supreme Council of the Hunters
and the Hunting Supervision. So far in Iran, 30 national parks
with a total area of 2056577 hectares, 37 national natural
monuments with a total area of 40,939 hectares, 45 wildlife
sanctuaries with a total area of 5864657 hectares and 170
protected areas with a total area of 9795013 hectares, have
been established totally cover 10.77% of Iran's territory [1].

By definition A marine national park is a park
consisting of an area of sea (or lake) sometimes protected
for recreational use, but more often set aside to preserve a
specific habitat and ensure the ecosystem is sustained for the
organisms that exist there [2] and [3]. The official definition
of "National Park" according to Iran’s DOE is“Natural
areas with relatively large extent and special characteristics
with national significance in terms of geology, ecology,
geography and landscape, with the aim of preserving the
biological and natural conditions, Improvement of the plants
and animal species and habitats, as well as recreational
aspects. National parks are the right places for educational,
research and tourism activities in nature. In the fundamental
protection of biodiversity, genetic resources, ecological
integrity and prospects, activities related to exploitation and
residential uses are not permitted in these areas. For this
reasons, for national parks, legal protection is projected to
be more robust than other protected areas”[4].

Although, there are abundant coastal areas and lagoons
with various titles of the Wildlife Refuge and Protected

Area in the list of Iran’s DOE protected areas, but due to
the wide extent of the 5780 km coast of Iran, the lack of
a title called Coastal-Marine National park is considerable.
Therefore, Iran’s DOE from the outset was looking for
eligible coastal areas for the purpose of assigning the title
of National Coastal-Marine Park. Considering the ecological
characteristics of the Nayband beach, this region was the
best candidate for this title and a good choice. This area is
located on the southern coasts of Iran and the eastern part
of Bushehr province. In the natural landscape of this area,
there are numerous harbors, mangroves, sandy beaches and
ancient trees of the temples, the plains of the deep and rocky
valleys for them has been identified as a Protected Area
since 1977.

MATERIALS AND METHODS

Study area

Nayband coastal - marine protected area located in the
northern coast of Persian Gulf, 320 km southeast of Bushehr
province, in the geographical location of 52° 27' 28" to 52°
52' 20" longitude and 27° 09' 25" to 27° 28' 15" latitude.
This area has 49815 hectares area out of which 27815 ha is
marine and the rest 22000 ha is land [5]. Figure 1 shows the
boundary of the protected area in the region. The altitudinal
range of this area differs from zero to 124 m above sea level.
The mean annual precipitations are 94 mm and mean annual
temperature is 28 °C. Overall, this area has a warm extra
arid climate.

National parks site selection criteria

According to carry out literature review and mainly
based on IUCN guidelines[6], there are two main criteria
for site selection of national parks including marine —
coastal parks; i)Biological Diversity (Biodiversity) and ii)
Ecological Integrity. Biodiversity includes both habitat and
species diversity. Ecological integrity means “The ability of
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support and maintain ecological processes (energy, material
and gene flows)” and/or “The ability of support and maintain
diverse community of organisms [7], [8] and [9].

Data collection and processing

Data on both criteria collected through literature review
of existing published and unpublished documents specially
the reports of comprehensive management plan of Nayband
protected area found in Bushehr provincial Department Of
Environment [10].Then, collected data were controlled and
completed or updated in some cases by field surveys and
interviewing with local or national experts.

Data analysis and decision-making

Making decision on whether the study area has eligible
for assigning the title of national park or not, requires the
comparison of its ecological characteristics versus above-
mentioned criteria one by one. Meanwhile, as we did not
have data on the quantity of both ecological characteristics
and site selection criteria, we did this comparison

!
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Figure 1. Location
of the study area

RESULT AND DISCUSSION

Biological Diversity (Biodiversity)

According to the literature carried out, study area,
Nayband coastal protected area, benefits a diversity of
habitats including mangrove forest, river estuaries, creeks,
coral reefs, small gulfs, tidal zones, sandy and rocky beaches,
coastal lagoons and terrestrial savanna-likes habitats. This
diverse habitats encompass more than 300 species including
121 plants, 17 mammalian, 50 aquatic and 60 terrestrial birds,
2 amphibians, 16 reptiles, 54 fishes, 6 shrimps, 6 lobsters,
7 oysters (almost bivalves), 9 gastropods, 5 corals species,
and maybe more unknown species from invertebrates and
insects. Overall, the study area in terms of first criteria,
biodiversity, could earn points for receiving the title of the
national park.

Ecological integrity

Unfortunately, because of the development and industrial
activities in the onshore and offshore, the second criteria,
ecological integrity, affected drastically. Gas extraction and
refinery facilities have been led to upstream — downstream
surface water flow regime be disturbed and disconnected

qualitatively and subjectively, for instance we used species
richness in substitution of species diversity indexes such as
Shannon-Weaner or Simpson etc. we also used a qualitative
base (excellent, good, weak, etc) for the existing situation of
ecological integrity.

o
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drastically. Constructing bridges and closing or tightening
water entrance of creeks have been led to tidal process not
be in its natural form.Infrastructure development (airport,
roads, dumping areas, buildings, pipe routs, etc) have been
led to blocking and missing migratory corridors to and from
this protected area.Chemical pollutants flows from offshore-
developed lands to coastal areas and creeks have been led to
habitats and species diversity and richness diminished.

CONCLUSION

Nay-Band protected area has been the best candidate for
receiving the title of first and only marine-coastal national
park of Iran, as our research revealed. Although, this area
upgraded to National park since2004 for its habitat and
species diversity, but may diminish to a wildlife refuge or
protected area if current threats for its ecological integrity
continue. Both gas extraction and biodiversity conservation
in the study area are important at national level, but, in the
competition between economy and ecology, the economy
has been preferred in this area. Considering the magnitude
and persistence of the effects of the development of gas
extraction and refining facilities, it seems that any attempt
to restore the ecological conditions of the region to initial
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situation would be fruitless. That is, the opportunity of
establishing the first and only Marine — Coastal National
Park of Iran has been lost.
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Abstract

Herbicides are being used widely in agriculture and aquaculture for controlling noxious weeds. Paraquat and 2, 4-Dichlorophenoxyacetic acid
(2,4-D) have been the most widely used herbicide during the past three decades. Toxicological properties of Paraquat are attributed to its ability
to produce reactive oxygen species such as superoxide anion that may directly or indirectly cause cell death. 2,4-Dichlorophenoxyacetic acid
(2,4-D) is a broad-leaf, systemic, phenoxy herbicide used as the active ingredient in several commercially available aquatic herbicide produ-
cts. Bioassay technique has been the cornerstone of programs on environmental health and chemical safety. The application of environmental
toxicology studies on non-mammalian vertebrates is rapidly expanding. So the present study investigated the acute toxicity of Paraquat and
2,4- Dichlorophenoxy acetic acid (2,4-D) as aquatic ecosystems pollutants on Artemia franciscana. Artemia is one of the most suitable test
organisms available for ecotoxicity testing and research and most commonly used live food in aquaculture. Acute toxicity (48 h LC50) of two
herbicides (Paraquat, 2, 4-dichlorophenoxy acetic acid) was determined. A. franciscana exposed to Serial concentrations of both mentioned
herbicides. Mortalities at 12, 24, 36 and 48 hours after exposure were recorded and LC50 were calculated using Probit software. The results
obtained indicate that the acute toxicity of these herbicides is significantly different in adult A. franciscana. The lethal concentration of Paraquat
and 2,4-D were calculated 2.701, 14.475 mg/L in 4. fransiscana respectively. So The LC50 of two examined herbicides was significantly dif-
ferent and the mortality rate was increased by increasing exposure time. Finally, these data support the hypothesis the possible risks associated

with the presence of herbicides particularly Paraquat residues in the aquatic animals and their environment.

Keyword: Artemia franciscana, herbicides, toxicity

INTRODUCTION

Unfortunately, most aquatic ponds in some country (i.e.:
Iran) are located close to agricultural areas. Large amounts
of herbicides are commonly used in agricultural practices to
control unwanted weeds [1]. However, they are of ecological
concern since they are toxic to non-target species at low con-
centrations [2]. Herbicides may reduce environmental qua-
lity and influence essential ecosystem functioning by redu-
cing species diversity and community structures, modifying
food chains changing the stability of ecosystems. Utilization
of herbicides in agricultural purposes represents 49% of total
consumption of agrochemicals in the world [3].

Paraquat is one of the most popular herbicide, which acts
fastly on a broad spectrum of weeds and it has been shown
to be a highly toxic compound for humans and animals, and
many cases of acute poisoning and death have been reported
over the past few decades. It has a long half-life in the envi-
ronment and poses a threat to aquatic organisms and human
health because of its bioavailability, resistance to microbial
degradation [4]. Severe Paraquat poisoning is characterized
by multi organ involvement, mainly the lungs, kidneys, li-
ver, myocardium, and adrenal cortex. Absorbed paraquat is
distributed via the blood to all organs and tissues of the fish.
Due to the lipophilic property of this herbicide, it accumula-
tes mainly in fatty tissues [5].

2,4-Dichlorophenoxyacetic acid (2,4-D) is widely used
in agriculture as herbicide/pesticide, plant growth regula-
tor and fruit preservative agent [2] and [6]. It progressively
accumulates in the environment including surface water,
air and soil. It could be detected in human food and urine,
which poses great risk to the living organisms. It has a high
water solubility and low soil binding affinity, increasing its
transport to aquatic environments [6]. In addition, 2,4-D is
widely used by federal and private agencies as an aquatic
herbicide for the control of invasive aquatic plants in lakes,
ponds, and natural waterways. It is used in its ester, acid,
and amine salt formulations globally; but in aqueous envi-

ronments it is typically found in its free anion form through
either disassociation (amine salts) or hydrolyzation (ester
forms) [7].

The brine shrimp Artemia is zooplankton, like copepods
and daphnia, which are used as live food in the aquarium
trade and for marine finfish and crustacean larval culture [8],
[9] and [10]. Artemia is subdivided into six generally recog-
nized bisexual species and a large number of parthenogene-
tic populations, is characterized by common features such
as adaptability to wide ranges of salinity (5-250 g L-') and
temperature (6-35°C), short life cycle, high adaptability to
adverse environmental conditions, high fecundity, bisexual/
parthenogenetic reproduction strategy (with nauplii or cysts
production), small body size, and adaptability to varied nut-
rient resources as it is a non-selective filter feeder [8], [9]
and [11]. There are few studies on comparison of different
herbicide toxicity in aquatic animals [12]. The aim of the
present work is to assess the adverse effect of of Paraqu-
at and 2, 4-Dichlorophenoxy Acetic Acid in Adult Artemia
franciscana.

MATERIALS AND METHODS

Standard artificial seawater of (35 = 1%o) was used for
the culture to Artemia as well as for the toxicity test. Cysts
were hatched in seawater (38 g/l), at 28 °C, under condi-
tions of continuous illumination and aeration [12]. Then,
adult Artemia were transferred into a multi-well test plate
with the respective concentrations of the tested formulati-
ons, prepared in artificial seawater. The toxicity of the two
herbicides on Artemia fransiscana adults was tested at 12,
24, 36 and 48 h of exposure. The rate of toxicity, based on
LC50, was calculated. The lethal concentration (LC50) was
tested by exposing 30 adults Artemia fransiscana per group
(in triplicates), the control group was kept in experimental
water without herbicides with all of the other conditions kept
constant. Then the adult Artemia was exposed to 4-6 sequ-
ential rising concentrations of each herbicide (in triplicates)
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in a way that zero and 100% mortality yield after 48 hours
in selected concentrations. The mortality rate was recorded

Table 1: Experimental design table: concentration range
tested on the adult 4. franciscana

every 6 hours and until 48 hours.
The concentration of herbicides to induce 10-100 percent
mortality was estimated after 12, 24, 36, and 48 hours using Tested Concentration | Number of | Number of e;‘l'(l;:;d
probit software version 1.5 designed by U.S. EPA [13]. herbicides | range (mg/L) | treatments | replicating Arlt)emia
0.6, 1.25,2.5,
Paraquat 5. 10. 20, 40 7 3 30
0.3,0.6,2.5,
2,4-D 5,25, 50, 8 3 30
100, 200
Table 2: Specifications of the survey herbicides
Herbicide Chemical Name Supplier Purity Rate L Qe DL Statue
For Rat
Paraquat 1,1-dimethyl-4,4*-bipyridinium | Aria Shimi Co, Iran 20% | 129-157 MG/KG | Water ii‘gﬁ}’(}e green
2100 MG/KG
2,4-D 2-(2,4-dichlorophenoxy)-acetic acid Shimagro Co, Iran 67.5% Water-s;ﬁ]l:lbizf brown
ned age classes must be used for toxicity assays; since the
g y y

The Artemia mortality rate following the exposure to
increasing concentrations of herbicides after 12, 24, 36, and
48 hours showed that the higher the herbicide concentration,
the greater the mortality rate. 48 hours LC50 value was
calculated at 2.701and 14.475 mg/l in Artemia fransiscana.
In this study both tested herbicides were toxic for A.
fransiscana but Paraquat was more toxic than 2, 4 — D.

In Khuzestan province of Iran, most fish ponds are bu-
ilt close to agricultural areas with shared water sources [1].
Water contamination by agricultural herbicides is a potential
threat to productivity and a major cause of fish mortality.
The main objective of this study was to investigate the ef-
fects of sub-lethal concentrations of paraquat and 2, 4 — D
on adult Artemia fransiscana. The toxicity of various echo-
toxicants such as herbicides and their detrimental consequ-
ence on aquatic animals was mostly assayed by 48h LC50 in
bio indicators. The results show differences toxicity varied
between the two herbicides which used in our experiment.
These results are in agreement with those reported in the li-
terature for crustaceans [14] and [15] and pointed out the
resistance of the two Artemia species to acute exposure to
these herbicides. Among the evaluated herbicides Paraquat
was more toxic than 2, 4 — D.

Besides, the acute toxicity (96 h LC50) of the herbicide
paraquat for Oreochromis niloticus was 12.25 mg 1-1 [16].
Deivasigamani et al. [12] reported that common carp weig-
hing 300-400 g died within 15 min after exposure to paraqu-
at at the concentration of 100 ppm, but they did not describe
the source of the test chemical [12]. Based on the findings,
the amount of lethal concentration of 2,4-D for 50 percent of
Artemia was determined to be 14.475 mg/I after 48 hours. In
toxicity studies, the sensitivity of organisms

can be different, even using the same product [17]. The
results indicated although toxicity of two tested herbicides
was different for A. fransiscana, their toxicity revealed po-
sitive correlation to herbicide concentration and exposure
duration. Alishahi et al., [1] have reported that toxicity of
herbicides in L. esocinus, and the mortality rate of exposed
fish to herbicides enhanced either by increasing herbicides
concentration or duration of exposure like our result too. Ba-
rahona and Sa’'nchezFortu'n [18] reported on the exposure
of three different life stages of 4. salina to several phenolic
compounds. These data show that animals of clearly defi-

toxicity expression is directly influenced by the development
stage of the test organisms [18].

For sustainable agricultural activity, especially in areas
that fish ponds and agriculture farms use the same water
sources, it is highly recommended to use Paraquat as an al-
ternative to 2,4-dichlorophenoxy-acetic acid.

CONCLUSION

This study supports the study’s hypothesis because
sub-lethal concentrations of paraquat had significant effects
adult Artemia franciscana. Continuous exposure of adult 4.
franciscana to sub-lethal concentrations of paraquat leads to
great mortality.

Also, for unwanted weeds, especially in areas that fish
ponds and agriculture farms use the same water sources, it
is highly recommended to use 2, 4-Dichlorophenoxy Acetic
Acid as an alternative to Paraquat.
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Abstract

Coral reefs are one of the most important marine ecosystems around the world. This ecosystem is the breeding and living ground for vast
of animals including corals, fish, mollusks and even sea turtles and dolphins. There is a disaster which is raising more and more by natural
effects and more importantly by human origin. Global warming and consequently raising heat endangers the life of living organisms especially
immobile ones. Coral reefs belong to the sessile animals that cannot move, migrate or defend themselves as strongly as advanced organisms.
Different stressors such as thermal shock result in bleaching coral reefs so that the symbiont algae (zooxanthellae) does not return to the colony
which ends to corals’ death. Coral Reefs of the Persian Gulf are not the exception and they have been bleached severely during last few years.
The study was done by direct observation and via SCUBA diving and photography. The Sea Surface Temperature (SST) data were achieved
by NOAA satellite and they were analyzed by Microsoft Excel 2010. Typically, water temperature rises from March to middle of August and
decreases again toward December. The most severe bleaching happened in August 2015 in Northern Larak Island while the water temperature
was 32.60 °C. However, the water temperature was high even in January, February and March to 22.84 °C. The highest temperature during
August 2017 (32.81 °C) was another bleaching peak for North and Eastern Larak Island corals. During this catastrophe in 2017, more than
90% of genus Acropora and more than 80% of genus Porites were bleached. There was a recovery status in bleached corals in 2018 but dead
corals never recovered. Although there are resistant corals in the coral reef ecosystem, heat is a certain stress which can ruin the ecosystem.
Keywords: Coral bleaching, Larak Island, Heat shock

INTRODUCTION [12] and [13]. The algae with high-temperature tolerance are
Marine ecosystems provide valuable social - economic more abundant in reefs that are heavily affected by climate
services; The sea moderates the Earth’s climate through change [14] that leads to less bleaching of corals.

the absorption and storage of atmosphere carbon dioxide Symbiodinium belong to clade D of phylogeny tree,
and it is the primary source of protein for one seventh of known as the clade members that increase heat tolerance

the world’s population food [1]. Nevertheless, climate in their coral hosts, are found in the northwestern (Saudi
change is expected to have serious consequences for marine Arabia) and northeastern (Iran) of the Persian Gulf [15] and

ecosystems that affect both the performance and structure in [16].
the sea environment [2]. On average, roughly 60-80% or even more than 80%

A vast range of stressors including pollution, diseases, of coral rf:efs are bleached in GBR (Gre?. t Barrier Rgef
overfishing and climate change get many of coral of Australia) by 2016, and the difference in bleaching, in
communities away from coral ecosystems [3], [4] and [5]. various parts, is attributed to the difference of coral taxa [17].
The scleractinian population is going to reduce in response High temperature could be a tension by itself, in the

to various stressful factors including intensification of sea Persian Qulf due .to 1ts .s.eml-enclosed condltlo.ns,. high
surface temperature around the world. evaporation and high salinity stress can have significant

Tensions which result from climate change, are not irppacts on the creatures and ecosystems of this area. The
equally tolerable among all species [3] and [6]. The species hlgh.est known bleaching thrfe?hold has been observediln the
belong to genus Porites (Scleractinia: Poritidae) which Persian Gulf coral communities [18] and [19]. Despite the
are finger-like with small polyps show resistance against gcgptlonal capacity of corals in the Pers1al_1 Gulf to survive
increasing of ocean temperatures. Porites individuals are in high temperatures, compared to those in other regions,
found in all coral ecosystems around the world and some they are prone to bleach when the temperature exceed.s the
species of genus Porites show high levels of tolerance to tolerance threshold [20] and [21]. However, in other regions,
salinity and temperature [7]. On the other hand, Acropora the same coral species usually bleach at temperatures above
is another stony coral genus with small polyps that is 32° C, while coral colonies in the Persian Gulf endure heat

structurally important and main maker of calcium carbonate peaks more than 36° C [22] and [23]. The stony coral species
skeletons in coral ecosystems [8]. Nevertheless, the of Persian Gulf, are considered to be resistant species in the

species of this genus are sensitive and vulnerable to high world [19], which can be considered by many researchers

temperatures and get severely bleached against stresses [9]. and environmentalis_ts [_2 1]. .
Coral bleaching is growing fast, and 40% loss of coral Although there is little evidence that abnormal states of

covers has been unprecedented for at least last 40 years [10]. bleaching have permanent effects on organisms, it might be

The high levels of coral bleaching have increased over the forever in the case of hot water coral populations [24].

past 20 years and this phenomenon is directly associated Detailed studies can help to protect endangered species,

with extreme temperatures at sea [11] and [12]. espe01.a11y the corals of Persian Gulf, in response to global
Since there is a strong symbiotic relationship between warming.

photosynthetic zooxanthellae and corals, the coral bleaches

when this relationship disintegrates due to some stresses
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MATERIALS AND METHODS

SCUBA diving

The study of corals’ status and changes during 7 years
was done by direct observation via SCUBA diving and pho-
tography.

SST Analysis

From January 2012 to April 2018 (more than 6 years), the
monthly free Sea Surface Temperature (SST) anomaly (°C)
was achieved by satellite data. This dataset was downloaded
monthly as csv files and analyzed by Microsoft Excel 2010.
This product is a Multi-Scale Ultra-High Resolution (MUR).
SST Analysis created by NOAA ERD and CoastWatch West
Coast Regional Node, merged, multi-sensor L4, version
4.1 and by the resolution of 0.01 degree. Foundation SST
analysis product is a part of the Group for High-Resolution
Sea Surface Temperature (GHRSST) project. SST data were
supported by CoastWatch website which were used on other
previous studies such as Ramachandran et al. [25]. In order to
download the nearest location to the stations (26° 53.240° N -
56°20.135°E) (Station 1) and (26° 49.542’ N - 56° 19.085’E)
(Station 2), a script was written by Matlab (The MathWorks
Inc., 2016, MATLAB and Statistics Toolbox 64-bit, Version
2016a, Release 2016a, Natick, Massachusetts, USA) to get
the nearest four location of the station and averaged it for the
cell. This average was used as the SST value of the station.

Oman Sea

Figure 1. Map of Persian Gulf and Larak Island
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Location Map
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Larak Island
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Figure 2. Map of Larak Island and desired stations on the
North and Southwest.

RESULTS AND DISCUSSION

Sea Surface Temperatures (SST) in the Larak Island
shows tolerances in different years from 2012 to 2018. As
it is shown in Temp/Month diagram of Southwest (SW)
of Larak Island (Figure 3), SST was the highest in mid-
July 2017 (32.93 °C). Although the temperature decreased
toward August 2017, it was the highest one comparison to
other years. The year 2012 showed the lowest temperature
during last winter and beginning of spring (22 — 23.80 °C),
and it JUMPed to high temperatures in the summer (32.25
°C), nevertheless no special bleaching was shown during this
year or moderate temperate in winter 2013 and heat decrease
in summer 2013 may compensate the weaknesses. The sea
surface temperature was the highest one in August 2015 in
Northern (N) (Figure 4) and SW of Larak Island while the
water temperature was 32.60 °C.
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Figure 3. Sea Surface Temperature in the Southwest of
Larak Island from 2012 to 2018
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Figure 4. Sea Surface Temperature in the North of Larak
Island from 2012 to 2018

However, the water temperature was high even in
January, February and March to 22.84 °C. There was a
sever bleaching in this period of time. Though the water
temperature decreased in 2016, the heat decline was not as
low as the status in which corals could recover again and
high percentage of corals bleached. The other bleaching
peak was during August 2017 while SST was 32.81 °C in
the North and Eastern Larak Island corals. During high
temperature in 2017, more than 90% of genus Acropora and
more than 80% of genus Porites were bleached. There was
a recovery status in 2018while the SST in the winter and
summer was the lowest after 2012 and 2013 respectively, but
dead corals never recovered.
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Figure 8. Dead colonies of genus Acropora. May 2017 North of Larak Island(G,H)
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Climate models suggest that the sea temperature may
eventually exceed the current thermal corrosion tolerance in
almost all parts of the world and strongly affect the stability
of coral reefs [12], [26] and [27]. Oculina patagonica
bleaches every year, exactly in mid-June when the water
temperature is above 24°C. Bleaching continues during
spring and summer, where the water temperature reaches 32
°C and more than 80% of population has bleached [12] and
[28].

Coral reefs are diverse group that show a wide range
of responses to environmental changes, while some coral
species may be reduced, others may be stable or even
increased. In the past few decades, coral societies have
experienced unprecedented changes [6] and [29]. In the
Caribbean, for example, in the late 1970s and early 1980s,
most of the structurally important acroporid corals were
destroyed due to the white band disease [30]. Since then, the
spread of some diseases, along with recent bleaching events
and other biological disorders, has led to a high mortality
rate in other reef-building species such as Orbicella spp.
[31] and [32].

In the Bay of Thailand, Porites lutea tolerates about
10-30 ppt of salinity in diurnal tidal disturbances [33]. The
bleached corals degrade physiologically, and the long-term
prolongation of this bleaching without recovery will result in
the complete destruction and death [34] and [35].

Since the corals obtain more than 95% of their energy
from the photosynthesis of algae, disconnection of symbiotic
relationship, damages the key function of coral calcification
that is caused by light, tissue growth and reproduction [36].
Therefore, the survival of coral reefs strongly depends on
adaptation and adaptive responses of corals to the global
warming pressure [37].

CONCLUSION

Results of the present investigation indicate that
although coral reef communities of the Persian Gulf are
more resistant to heat stress according to the same species
in other parts of the world, they have been declined due to
sever high temperature.

Acknowledgment
The authors would like to acknowledge the support
provided by Mr. Eghbal Zobairi for the maps preparation.

REFERENCES

[1]1 E.Y. Kwon, F. Primeau, and J.L. Sarmiento. The im-
pact of remineralization depth on the air-sea carbon balance.
Nat. Geosci. 2 (2009), pp. 630-635.

[2] J.P. Gattuso, A. Magnan, R. Bill¢, W.W.L. Cheung,
E.L. Howes, F. Joos, D. Allemand, L. Bopp, S.R. Cooley,
C.M. Eakin, O. Hoegh-Guldberg, R.P. Kelly, H.O. Port-
ner, A.D. Rogers, J.M. Baxter, D. Laffoley, D. Osborn, A.
Rankovic, J. Rochette, U.R. Sumaila, S. Treyer, and C. Tur-
ley. Contrasting futures for ocean and society from diffe-
rent anthropogenic CO2 emissions scenarios. Science, 349
(2015), pp. aac4722 (1-10)

[3] L. Alvarez-Filip, J.P. Carricart-Ganivet, G. Horta-Pu-
ga, and R. Iglesias-Prieto. Shifts in coral-assemblage com-
position do not ensure persistence of reef functionality. Sci.
Rep. 3 (2013), 3486

[4] E.V. Kennedy, C.T. Perry, P.R. Halloran, R.I. Prie-
to, C.H.L. Schonberg, M. Wisshak, A.U. Form, J.P. Carri-
cart-Ganivet, M. Fine, C. MarkEakin, and P.J. Mumby. Avo-
iding coral reef functional collapse requires local and global

action. Curr. Biol. 23 (2013), pp. 912-918.

[5] C.T. Perry, G.N. Murphy, P.S. Kench, S.G. Smithers,
E.N. Edinger, R.S. Steneck, and P.J. Mumby. Caribbean-
wide decline in carbonate production threatens coral reef
growth. Nat. Commun, 4 (2013) 1402

[6]J.M. Pandolfi, S.R. Connolly, D.J. Marshall, and A.L.
Cohen. Projecting coral reef futures under global warming
and ocean acidification. Science 333 (2011), pp. 418-422

[7] K. Olsen, R. Riston-Williams, J.D. Ochrietor, V.J.
Paul, and C. Ross. Detecting hyperthermal stress in larvae
of the hermatypic coral Porites astreoides: the suitability of
using biomarkers of oxidative stress versus heat-shock pro-
tein transcriptional expression. Marine Biology 10 (2013),
pp. 2609-2618.

[8] A. Reyes-Bermudez, Z. Lin, D.C. Hayward, D.J.
Miller, and E.E. Ball. Differential expression of three ga-
laxin-related genes during settlement and metamorphosis in
the scleractinian coral Acropora millepora. BMC Evolutio-
nary Biology, 9 (2009)

[9] C. Shinzato, E. Shoguchi, T. Kawashima, M. Hama-
da, K. Hisata, M. Tanaka, M. Fujie, F. Mayuki, R. Koyanagi,
T. Ikuta, A. Fujiyama, D.J. Miller, and N. Satoh. Using the
Acropora digitifera genome to understand coral responses
to environmental change. Nature, 476 (2011), pp. 320-323.

[10] T.M. DeCarlo, A.L. Cohen, G.T.F. Wong, K.A. Da-
vis, P. Lohmann, and K. Soong. “Mass coral mortality under
local amplification of 2°C ocean warming’. Nature. Scienti-
fic reports (2017), pp.1-9.

[11] O. Hoegh-Guldberg. Coral bleaching, climate chan-
ge and the future of the world’s coral reef. Mar Freshw Res,
50 (1999), pp. 839-866.

[12] T.D. Ainsworth, M. Fine, G. Roff, and O. Hoe-
gh-Guldberg. Bacteria are not the primary cause of bleac-
hing in the Mediterranean coral Oculina patagonica. The In-
ternational Society for Microbial Ecology Journal, 2 (2008),
pp. 67-73

[13] W. Leggat, T.D. Ainsworth, S. Dove, O. Hoe-
gh-Guldberg, Aerial exposure influences coral bleaching
patterns. Coral Reefs 25 (2006), pp. 452.

[14] A.C. Baker, C.J. Starger, T.R. McClanahan, and
P.W. Glynn. Corals’ adaptive response to climate change.
Brief communications. NATURE, 430 (2004)

[15] P. Ghavam Mostafavi, S. Fatemi, M. Shahhosseiny,
O. Hoegh-Guldberg, and W. Loh. Predominance of clade
D Symbiodinium in shallow-water reef-building corals off
Kish and Larak Islands (Persian Gulf, Iran). Mar Biol, 153
(2007), pp. 25-34.

[16] T.C. LaJeunesse, D.C. Wham, D.T. Pettay, J.E. Par-
kinson, S. Keshavmurthy, and C.A. Chen. Ecologically dif-
ferentiated stress-tolerant endosymbionts in the dinoflagella-
te genus Symbiodinium (Dinophyceae) clade D are different
species. Phycologia, 53 (2014), pp. 305-319.

[17] T.P. Hughes, J.T. Kerry, M. Alvarez-Noriega, J.G.
Alvarez-Romero, K.D. Anderson, A.H. Baird, R.C. Babco-
ck, M. Beger, D.R. Bellwood, R. Berkelmans, T.C. Bridge,
L.R. Butler, M. Byrne, N.E. Cantin, S. Comeau, S.R. Con-
nolly, G.S. Cumming, S.J. Dalton, G. Diaz-Pulido, C.M. Ea-
kin, W.F. Figueira, J.P. Gilmour, H.B. Harrison, S.F. Heron,
A.S. Hoey, J.A. Hobbs, M.O. Hoogenboom, E.V. Kennedy,
C. Kuo, J.M. Lough, R.J. Lowe, G. Liu, M.T. McCulloch,
H.A. Malcolm, M.J. McWilliam, J.M. Pandolfi, R.J. Pears,
M.S. Pratchett, V. Schoepf, T. Simpson, W.J. Skirving, B.
Sommer, G. Torda, D.R. Wachenfeld, B.L. Willis and S.K.
Wilson. Global warming and recurrent mass bleaching of
corals. Nature, 543 (2017), pp. 373-385.

[18] C.R.C. Sheppard, A.R.G. Price, and C.J. Roberts.
Marine ecology of the Arabian area. Patterns and processes
in extreme tropical environments. Academic Press: London



P. Javid et al. / IJVAR, 1(3):49-53, 2018/Proceeding of ICFAR 53

(1992).

[19] S.L. Coles. Coral species diversity and environ-
mental factors in the Arabian Gulf and the Gulf of Oman: A
comparison to the Indo-Pacific region. Atoll Res Bull, 507
(2003), pp. J1-J19.

[20] C.R.C. Sheppard. Coral mortality and recovery in
response to increasing temperature in the southern Arabian
Gulf. Aquat Ecosyst Health Manage, 5 (2002), pp. 395-402.

[21] J.A. Burt, K. Al-Khalifa, E. Khalaf, B. Alshuwa-
ikh, A. Abdulwahab. The continuing decline of coral reefs in
Bahrain. Mar Pollut Bull, 72 (2013), pp. 357-363.

[22] S.L. Coles, and B.M. Riegl. Thermal tolerances of
reef corals in the Gulf: a review of the potential for increa-
sing coral survival and adaptation to climate change throu-
gh assisted translocation. Mar Pollut Bull, 72 (2013), pp.
323-332.

[23] B. Hume, C. D’ Angelo, J. Burt, A. Baker, B. Riegl,
and J. Wiedenmann. Corals from the Persian/Arabian Gulf
as models for thermotolerant reefbuilders: prevalence of cla-
de C3 Symbiodinium, host fluorescence and ex situ tempe-
rature tolerance. Mar Pollut Bull, 72 (2013), pp. 313-322.

[24] J.F. Bruno, and E.R. Selig. Regional decline of co-
ral cover in the indo-pacific: timing, extent, and subregional
comparisons. PLoS ONE, 2 (2007), e711.

[25] S. Ramachandran, P. Keegstra, R.L. Vogel, M. So-
racco and K. Hughes. Ocean color products validation at
NOAA CoastWatch. 2014 IEEE Geoscience and Remote
Sensing Symposium, IEEE (2014).

[26] T.P. Hughes, A.H. Baird, D.R. Bellwood, M. Card,
S.R. Connolly, C. Folke, R. Grosberg, O. Hoegh-Guld-
berg, J.B. Jackson, J. Kleypas, J.M. Lough, P. Marshall,
M. Nystrom, S.R. Palumbi, J.M. Pandolfi, B. Rosen, and J.
Roughgarden. Climate change, human impacts and the re-
silience of Coral Reefs. Science, 301 (2003), pp. 929-933.

[27] S.D. Donner, W.J. Skirving, C.M. Little, M. Op-
penheimer, O. Hoegh-Guldberg. Global assessment of co-
ral bleaching and required rates of adaptation under climate

change. Global change Biol, 11 (2005), pp. 251-2265.

[28] A. Kushmaro, E. Bani, Y. Loya, E. Stackebrandt, E.
Rosenberg. Vibrio shiloi sp nov the causative agent of blea-
ching of the coral Oculina patagonica. Int J Syst Evol Micro,
51(2001), pp. 1383-1388.

[29] J.M. Pandolfi, & J.B.C. Jackson. Ecological per-
sistence interrupted in Caribbean coral reefs. Ecol. Lett. 9
(2006), pp. 818-826.

[30] R.B. Aronson, W.F. Precht. White-band disease and
the changing face of Caribbean coral reefs. Hydrobiol, 460
(2001), pp. 25-38

[31] P.J. Edmunds and R. Elahi. The demographics of a
15-year decline in cover of the Caribbean reef coral Mon-
tastraea annularis. Ecol. Monogr. 77 (2007), pp. 3—18.

[32] L. Alvarez-Filip, N.K. Dulvy, .M. Cote, A.R. Wat-
kinson. Coral identity underpins reef complexity on Carib-
bean reefs. Ecol. App. 21 (2011), pp. 2223-2231.

[33] F. Moberg, M. Nystrom, N. Kautsky, M. Tedengren,
and P.Jarayabhand. “Effects of reduced salinity on the rates
of photosynthesis and respiration in the hermatypic corals
Porites lutea and Pocillopora damicornis”. Marine Ecology
Progress Series. 157 (1997), pp. 5359

[34] J.K. Oliver, R. Berkelmans, and C.M. Eakin. in
Ecological Studies: Analysis and Synthesis (eds van Oppen,
M. J. H. & Lough, J. M.) (2009) pp. 21-39

[35] C.M. Eakin, G. Liu, A.M. Gomaz, J.L.De La Cour,
S.F. Heron, W.J. Skirving, E.F. Geiger, K.V. Tirak, and A.E.
Strong. Global coral bleaching 2014-2017. Reef Currents,
31(2016), 1

[36] K.D. Castillo, J.B. Ries, J.M. Weiss, and F.P. Lima.
Decline of forereef corals in response to recent warming lin-
ked to history of thermal exposure. Nature Climate Change,
2 (2012), pp. 756-760

[37] C.A. Logan, J.P. Dunne, C.M. Eakin, and S.D. Don-
ner. Incorporating adaptive responses into future projecti-
ons of coral bleaching. Global Change Biol, 20 (2014), pp.
125-139.



International Journal of Veterinary and Animal Research
| | V A @ Uluslararas: Veteriner ve Hayvan Arastirmalar: Dergisi
E-ISSN:2651-3609

1(3): 54-57, 2018

Identification of Some Rotifer Species in Hazar Lake (Elazig-Turkey) with Electron

Microscope

Hilal Bulut' Serap Saler!

"Department of Fisheries Faculty, Firat University, Elazig, Turkey

*Corresponding Author
E-mail: hilalhaykir@gmail.com

Abstract

This study was conducted between March 2017 and February 2018 to determine the rotifer fauna of Hazar Lake provide clear diagnosis of
suspected rotifers in electron microscopy. Totaly 24 species from Rotifera, were identified in our this study. In this study, scanning electron
microscope photographs of some Rotifera species were taken. Scanning electron microscopy (SEM) of the trophi structure (SEM), which is an
important part of the species identification of monogonont rotifers, has also been performed in this study.

INTRODUCTION

The phylum Rotifera is a group of microscopic animals,
usually much shorter than 1 mm, living in any habitat where
water is available: rotifers can be found in permanent wa-
ter bodies such as lakes, ponds, and rivers, but also in the
water layer between soil particles, mosses and lichens, and
in the meltwater of glaciers [1]. Rotifers are very diverse,
and occupy different dietary niches, with species that are
filter-feeders, predators, browsers, piercers, parasites, etc.
Such diversity in the feeding strategies is revealed in the
wide variety of shape of the hard pieces that form the masti-
catory apparatus, the trophi reflect taxonomic differences (so
that detailed differences are used for species identification),
evolutionary relationships (trophi are used in the morpho-
logical classification of most taxonomic ranks), and ecologi-
cal adaptations (trophi reflect different feeding adaptations).

The identification of Rotifera is difficult for many rea-
sons; most species were described before 1950, and original
descriptions do not report important taxonomical details that
can be observed only with modern technological equipment
such as scanning electron microscopy (SEM) and high-qu-
ality light microscopes. The scanning electron microscopy
SEM has helped in the recognition of surfaces of cells, tis-
sues, and structures, developing a new way of more detailed
study.

In the case of limnology, the use of SEM has been of
great importance for taxonomists as a tool that allows for

MATERIALS AND METHODS

a more detailed study of the different planktonic organisms
that are mainly microscopic, and thus optical microscopy
might not allow for a clear distinction of structures of taxo-
nomical importance

One of the main problems faced by rotifer taxonomists
is the insufficiency of useful morphological characteristics
for classification. Initial examination of the external featu-
res of the body usually relies on the distinct shapes of the
lorica, appendages or corona. However, structures of the
internal trophi have also been used successfully for iden-
tification. In particular, for the identification of species of
Filinia, Hexarthra and Synchaeta, it is not sufficient to use
only the external features; ecological requirements and also
trophal structures must be analysed. Trophi appear to be
species-specific and therefore are a valuable taxonomic disc-
riminator [2]. One of the most important features of trophi is
the number of uncal teeth, but these structures are difficult to
count using a compound light microscope, even at magnifi-
cations up to 1000 x. Scanning electron microscopy (SEM)
permits finer resolution of structures and, as a consequence,
has the potential to clarify much of the present systematic
confusion within the Rotifera. Initial SEM studies involved
examining large trophi of large rotifers e.g. Asplanchna [3,4]
which are reasonably easily prepared. Trophi of smaller spe-
cimens need more refined techniques.

Purpose of this study is current rotifer fauna of Hazar
Lake and make definite identify of rotifer species similar to
each other.

Q! stistaion 38%29'6.12"N 39°19:38173"E

Hazar Lake

Figure 1. View of Hazar Lake
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In this research rotifer distribution of Hazar lake were de-
termined between March 2017 - February 2018. The samp-
les were taken from 2 stations of lake. The rotifer samples
were collected with a standard plankton net (Hydrobios Kiel,
25 cm diameter 55 um mesh size) horizontal hauls and the
specimens were preserved in 4% formaldehyde solution in
250 ml plastic bottles. The species were identified according
to Kolisko [5], Koste [6], Segers [7].

Preparation of the lorica of rotifers for the scanning
electron microscopy (SEM):

1. Samples collected from the field and contained in
4% formaldehyde taking a designated individual on the glass
slide,

2. General photos of the individual on the slide have
been taken, diagnostic features of the species have been no-
ted.

3. The sample washed about 10 times with distilled
water (1 dropping the water and re-draining the water),

4.  18x18 mm glass coverslip divided into 4 equal
parts,

5. The sample transferred on one of piece of covers-
lip.

6. The sample has been observed under microscope

and the place of it marked with a red glass pen.

7. The coverslip placed the on the staple and sputte-
red and coated with gold.

8.  After the gold covering, the photos have been ta-
ken with convenient magnification

9.  Printing photos were taken on a CD.

The trophi structure’s of Semi loricate or illoricate
rotifers preparation for S.E.M

The procedure is same to number 5.

1. One drop of glycerin is added between slide and
cover slide.

2. The washed sample transferred to cover slide.

3. 1 drop of NaOCl poured on the sample for remo-
ving of trophi from the body.

4. The separated trophi washed with distilled water
several times.

5. The procedure is the same after this step with abo-
ve procedure (6,7,8,9)

RESULT AND DISCUSSION

In Hazar Lake 24 species from Rotifera were identified.

The distributions of the species are given in Table 1.
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Table 1. Distributions of rotifers according to stations

in Hazar Lake

Stations

Rotifera species

Ascomorpha saltans Bartsch, 1870

Asplanchna priodonta Gosse, 1850

Asplanchna sieboldi (Leydig, 1854)

Brachionus angularis Gosse, 1851

N

Brachionus urceolaris Miiller, 1773

Encentrum saundersiae (Hudson, 1885)

Epiphanes senta (Miiller, 1773)

Euchlanis dilatata Ehrenberg, 1832

++ |+

Filinia terminalis (Plate, 1886)

Hexarthra fennica (Levander, 1892)

Hexarthra mira (Hudson, 1871)

Keratella cochlearis (Gosse, 1851)

Keratella tecta (Gosse, 1851)

Keratella quadrata (Miiller, 1786)

S NS [ IS INT I S

Lecane luna (Miiller, 1776)

Lepadella ovalis (Miiller, 1786)

+

Lepadella patella (Miiller, 1773)

Notholca squamula (Miiller, 1786)

Polyarthra dolichoptera 1delson,1925

Synchaeta oblonga Ehrenberg, 1832

Synchaeta pectinata Ehrenberg, 1832

Trichocerca similis (Wierzeski, 1893)

Trichotria tetractis (Ehrenberg, 1830)

Encentrum saundersiae

Sychaeta pectinata
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The dominance of Brachionus and Keratella are com-
mon in freshwater bodies in Turkey [8]. In this study two
species of Brachionus (B. angularis and B.urceolaris) and
three species of Keratella (K. cochlearis, K. quadrata, K. te-
cta) have been identified. Ustaoglu et al. [8] reported

Lecane closterocerca

15 Brachionus species and 6 Keratella species from Tur-
key. According to Radwan [9] and Sladecek [10], Brancio-
nus species indicate eutrophic habitats. They also suggested
the Brachionidae family and Brachionus species as indica-
tors of highly trophic habitats. In the current study 8 species

Epiphanes senta

Keratella cochlearis
Lecane luna

(Brachionus angularis, B. urceolaris, Euclanis dilatata,
Keratella cochlearis, K. quadrata, K. tecta and Notholca
squamula) from Brachionidae have been identified.

The genera Keratella Bory de St. Vincent, 1822 was
found to be the most dominant group (with 3 species), fol-
lowed by the genus Asplanchna Gosse, 1850 (with 2 spe-
cies), Brachionus Pallas, 1766 (with 2 species), Hexarthra
Schmarda, 1854 (with 2 species), Lepadella Bory de St. Vin-
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cent, 1826 (with 2 species) and Synchaeta Ehrenberg, 1832
(with 2 species).

Although many studies on rotifer fauna of Turkish inland
waters have been conducted, in the most of these studies for
identification of the species, light or inverted microscopes
have been used. But the details of some diagnostic featu-
res of the species could not be observed under these kind
of microscope. In recent years some researchers have been
used electron microscopy for rotifer species identification.
Altindag et al., [11], identified A.silvestrii, A.brightwellii,
A.priodonta, A.girodi, Cephalodella segersi, Hexarthra pol-
yodonta; Kaya et al., [12] Sinantherina semibullata; Kaya
and Altindag, [13], C. forceps, C. misgurnus, Encentrum
limicolo, E. mustela; Bulut and Saler [14], L. steenroosi,
L.closterocerca, Platiyas quadricornis, Scaridium longicau-
dum, Squatinella rostrum, Proales fallaciosa by using scan-
ning electron microscopy. In this study different from above
species K.cochlearis, Encentrum saunsarsiae, Epiphanes
senta SEM photos have been taken.
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Abstract

The increase in demand for fish and fish products has led to the spread of the culture fish. Fish breeders have used some chemicals or plant
extracts that stimulate or enhance the immune system to protect fish from diseases. Although the use of chemical medicines has many negative
effects on the environment and human health, chemotherapy is widely used in the prevention and treatment of diseases. As an alternative to
chemical treatments, the use of plant extracts in combating diseases seen in water products has become widespread. Various plant species such as
thyme, garlic, fenugreek and nettle are used in the treatment of different diseases in traditional folk medicine as well as in fish health and increase
disease resistance and efficiency in aquaculture.

Nettle is a perennial plant of the Urticaceae family, abundant in our country. Root, stem, leaves, flowers and seeds of nettle are used as herbal
medicines. Nettle has many biocomponents such as polysaccharides, lignans, flavonoids, coumarins, terpenoids, phenol and Urtica dioica agluti-
nin (UDA) which is a lectin, and it has been reported that nettles generally have antiinflammatory, antiallergic, antibacterial, antifungal, antiviral
and anticarcinogenic effects. There are studies in the literature that have found positive effects on the immune system and growth performance
of nettle on experimental animals. In this review, a study has been conducted on the use of nettle weed as an alternative to chemical medicines

in the prevention and treatment of fish diseases.
Keywords: Nettle, Fish Diseases, herbal medicine, immune system.

INTRODUCTION

In recent years interest in natural antimicrobials has
increased significantly in order to prevent fungal and
bacterial ~deterioration. Antimicrobial substances can
naturally be obtained from plants, animals, algae and fungi.
Many chemicals derived from plants have been associated
with antimicrobial activity and the effects of pathogens have
been investigated [1]. In traditional folk medicine many
plant and plant extracts have been used in the treatment of
various diseases. In order to combat diseases from past to
present day, plant therapy was applied [2].

Concerns about the safety of synthetic chemicals used
against pathogenic microorganisms have increased and
disease-causing microorganisms have gained resistance. For
this reason, it is observed that the use of plant extracts for
combating diseases is of interest for the researchers [3]. In
addition, interest in herbal medicines has increased because
of the many side effects of synthetic drugs and their cost.
Treatment with herbal medicines now finds application
in the livestock sector and is being used in such fields as
treatment, increase of production, better quality and higher
yield, preparation of feed rations [4].

The use of chemical medicines is prevalent in the fisheries
sector, which is a major economic concern today, in order
to prevent losses due to microbial diseases. However, the
use of unconscious antibiotics and other medicines increases
drug accumulation in fishes, as well as the resistance of
microorganisms to antibiotics and their consumption has
negative effects on the human immune system [5]. It is
known that veterinary medicines have been widely used in
aquaculture by participating in bathing, injection and eating
for the prevention of economic losses and diseases due to
various factors [6]. In Europe, amoxicillin, florfenicol,
flumequine, oxolinic acid, oxytetracycline, sarafloxacin
and sulfadiazineinethrimethoprim are antimicrobial agents
permitted for use against external parasites and fungal
diseases in aquaculture [7]. Unconscious drug use in this
sector threatens the ecological balance as well as human
health [8] and restrictions are imposed on veterinary drugs
due to side effects [9].

Use of Plant Extracts in Fish Diseases

Aquaculture has become very common in the world and
our country in recent years. Along with growth in this sector,
the widespread use of many medicines has been associated
with the health of people, environment and animals. The
continuous and widespread use of synthetic antimicrobials
adversely affects consumers. Herbal medicines are applied
safely against bacterial diseases in organic agriculture,
veterinary medicine and medicine. Since ancient ages, many
plants have been used against infectious diseases because
of their antibacterial properties and they have made the
plants an alternative natural medicine with potential use in
aquaculture [10]. Parts of many plants such as seeds, leaves,
bark, fruits and roots contain bioactive phenolic compounds
[11] and these compounds exhibit antimicrobial properties
[12]. Plants have a variety of bioactivity due to components
such as alkaloids, terpenoids, tannins, saponins, flavonoids
and essential oils [13]. Natural chemicals containing plants
have advantages such as environment friendly, low cost
treatment, easy biodegradation in nature, less drug resistance,
no toxicity and no carcinogenic effects. It has been reported
that plants or extracts such as garlic, ginger, olive and nettles
have antipathogenic and similar properties, particularly in
fish, that enhance appetite and growth performance, warn
the immune system [6].

In fish, the immune system is activated by using chemical
immunostimulants and body resistance is increased against
infections. Like chemicals, medical plants also stimulate the
mechanism of specific and non-specific immune system in
fish. Plants increase body resistance and increase the level
of readiness of the body against viral, bacterial and parasitic
diseases [14], [15]. Researches on the use of herbal extracts
in the prevention and treatment of aquaculture diseases are
available in the literature, with a limited number of studies.
For example, significant changes in the immune system and
the number of erythrocytes, leukocyte count, hematocrit
level, NBT level, total protein and total Ig parameters of
fish have been determined as a result of application of black
seed oil to rainbow trout in the form of rubbing, grafting and
feeding. At the end of the 21* day, it was reported that despite
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the decrease of the effect of the black seed oil, it strengthens
the immune system and keeps the immune system at a high
level if it is used regularly and at certain rates [16]. The use of
plant extracts instead of chemical drugs against pathogenic
microorganisms in fish is also available in the literature.

Antibacterial activity of vegetable oils obtained from
cantoron, turmeric and sesame seeds against the pathogens
isolated from fishes were investigated. In vitro studies have
shown that seed oil can be used in the treatment of vibriosis
and lactococcosis, showing antibacterial activity on Vibrio
anguillarum and Lactococcus garveieae pathogens [17]. One
of the plants with medicinal properties, walnut fruits, leaves
and crusts have antifungal, antimicrobial, antidiarrhetic,
hypotensive, hypoglycemic and antihelmintic effects [18]. It
has been reported that extracts from walnut leaf and walnut
green shells obtained from different walnut species (Lara,
Franquette, Mayette, Marbot, Mellanaise and Parisienne)
have antimicrobial effects against gram-positive bacterium
(Bacillus cereus, Bacillus subtilis, Staphylococcus aureus)
[19], [20]. The walnut shell and leaf extracts obtained from
Junglans regia (British walnut), Junglans cinere (white
walnut) and Junglans nigra (black walnut) were applied to
freshwater fish. It has been shown to be effective against
the common external pathogenic bacteria (4eromanos
hydrophilia, Pseudomonas  floreescense, Bacillus,
Salmonella), fungus (Ihthyophorus hoferi) and protozoans
(Chilodonella  ciprinii) [21]. In addition, methanol-
extracted walnut leaf oil showed antimicrobial effects
against pathogens (Pseudomonas aeruginosa, Pseudomonas
Sfluorescens, Staphylococcus —aureus, Escherichia coli,
Salmonella typhi and Aspergillus niger) isolated from skin,
gill and digestive system tissues of fishes [5].

Nettle (Urtica dioica L.) and its Importance

Nettle is one of the plants used for the prevention
of various diseases. This plant belongs to the family
of Urticaceae [22] and is a perennial plant that grows
spontaneously on rivers, roadsides and open forested areas
of our country [23]. Nettle root, stem, leaves, flowers and
seeds of nettle are used as herbal medicines. In the first
century, Greek doctors Dioskorides and Galen reported that
the nettle leaves were diuretic and laxative and they were
used in the treatment of diseases such as asthma and lung
inflammation. The nettle is used in folk medicine in almost
every country [24]. It has been reported in the literature
that nettle generally has antiinflammatory, antiallergic,
antibacterial, antifungal, antiviral and anticarcinogenic
effects [25]. Dry matter of stinging nettle leaf contains
18% protein, 14.5%-17% albuminous substances and 2.5%
fatty substances. There are 8-10% fixed oil in the seeds and
acetylcholine, histamine and formic acid in the burning
hairs. Leaves contain K, vitamin B1, provitamin, urticin
glycosides, cystosteine, xanthophylls, ash contains 6.3%
ferrumtrioxide, silicon, potassium, calcium [26].

It contains a large number of bioactive compounds
such as polysaccharides, lignans, flavonoids, coumarins,
terpenoids, phenols and lectins [27], [28] and [29]. Because
of its pharmacologically active metabolites, the leaves
and seeds of the nettle (Urtica dioica L.) ise used in the
traditional folk medicine for the treatment of the disease such
as eczema, abscess, wound healing, liver failure, rheumatic
pain, internal diseases, diabetes, skin infections, nose bleeds,
prostate and cancer [22].

Use of Nettle (Urtica dioica L.) in Fish Diseases

Combating diseases and obtaining high quality products
in aquaculture is one of the main objectives. In many fish
farms, various antibiotics, chemicals and substances that
stimulate the immune system are used to fight against
viral, bacterial, fungal and parasitic diseases [30]. The

immune system is important for fish to survive in a healthy
way and resist infections. However, the chemicals used to
develop the immune system are also responsible for the
development of more resistant bacteria. In addition, the
chemicals that accumulate in the tissues of fish also affect
people who consume them. Commonly used antibiotics
and sulphonamides are either destroyed early in the body
or are less effective since they are not absorbed sufficiently.
However, since plant extracts are organic molecules, their
absorption in the body is easier and their activity is higher
than the chemical ones [31]. There are few studies on the
use of herbal medicines as a preventive or therapeutic agent
in fish farming. However, interest in this area has increased
in recent years due to the high cost of immune system
stimulating chemicals used in aquaculture [31], [32].

There are studies in the literature on the positive
effects of nettle (Urtica dioica L.) on immune system and
growth performance on guinea pigs. Nettle (Urtica dioica
L.) strengthens phagocytosis, cellular and humoral defense
mechanisms against pathogens [13]. In 2015, a study
conducted to investigate the haematological values of
beluga fish (huso huso) fed with nettle-fortified fishmeal for
20-40-60 days. According to the control group, significant
increases in lymphocyte, neutrophil and eosinophil counts
were found on the 40" day (see Table-1). When the blood
values of RBC, Hb, Hct, MCHC, MCH and MCV were also
examined in the same study, it was found that the nettle
increased these values at different feeding times according
to the control group (see Table-2). [32].

Table 1. Differantial Leukocyte Counts of Huso huso Fish
after 40 Day Feeding [32].

Leukocyte
Counts Lym (%) Neu (%) Eos (%)
(%)
Nette 95.00+0.0 8.00+0.0 2.00£0.0
Control 90.2+0.2 7.00+0.1 1.80+0.1
Lym: Lymphocyte, Neu: Neutrophil, Eos: Eosinophil

Table 2. Some Hematological Factors of Beluga Fish (huso
huso) [32].

Day/
Blood RBC Hb Htc MCHC MCH MCV
values

20t day

Nette 0.46 7.42 23.51 34.49 | 306.13 -
Control 0.42 3.8 20.53 19.09 186.26 -
40" day

Nette 0.81 7.26 - 40.47 90.43 -
Control 0.68 5.47 - 25.83 83.59 -
60*" day

Nette 0.39 | 6.61 28.99 - - 872.24
Control | 0.36 | 5.81 | 17.57 - - 753.69

RBC: Red Blood Cell, Hb: Hemoglobin, Htec:
Hematocrit level., MCHC: Mean Corpuscular Hemoglobin
Concentration, MCH: Mean Corpuscular Hemoglobin,
MCYV: Mean Corpuscular Volume

In 2013, another study conducted to determine the
stimulating effects of different herbal extracts on immune
system in fish. In the study, rainbow trout (Oncorhynchus
mykiss) was fed with 1% and 0.1% nettle-fortified fish
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meal for 3 weeks and the fish fed with nettle-fortified diet
were found to have increased extracellular respiratory burst
activity, intracellular activity, phagocytosis activity, blood
leukocyte activity and plasma protein level compared to
the control group (see Table-3). As a result, rainbow trout
fed with bait containing nettle extracts reported that they
stimulated the immune system against fish pathogens such
as viruses, bacteria and fungi in the cellular and humoral
defense mechanisms and could be used as an adjunct to the
process of struggle against fish diseases of nettle [30].

Table 3. Non-specific Immune Activity of Rainbow Trouts

[30].
Extra-
c]c;l luletxr Intracelullar | Phago-
tl.]’r.st activity cytosis | Plasma
Plant activity (NBT), protein
(%) " (OD level
(molOJI0™ | oD at6so | atsi0 | (g
eu) nm) nm)
o0 1.04 0.12 193 | 3.40
noeo [
1.03 0.11 2.03 3.58
nettle
Control 1.02 0.10 1.88 2.48

Aeromonas hydrophlia is a pathogen that causes many
diseases in the freshwater fishery, especially in the rainbow
trout (Oncorhynchus mykiss) from blood poisoning to the
ulcer. In 2009, aeromonas hydrophlia injected rainbow
trout (Oncorhynchus mykiss) fed with fish meal containing
of 1% (w /v) nettle for 14 days and the effect of nettle
against this pathogen was investigated. Researchers found
that nettle increased hematocrit and hemoglobin values,
increased white blood cell (WBC) volume, monocyte,
neutrophil counts and phagocytic activity compared to the
control group. In addition, according to the control group,
researchers reported that there was a decrease of 96% in

pathogen-injected fish mortality and that the nettle also
decreased the number of bacterial colonies according to the
control group (see Table-4). [33].

Table 4. Chaneges in RBC, WBC, Htc, Monocytes,
Neutrophile values after feeding with nettle added fishmeal

[33].
Plant RBCx10° WBC Htc Mono- Neu
(%) uL! cytes
x10* (%)
ul!
Control 1.09 3.5 31.8 4 3
%1
nettle 1.20 4.5 39.1 7 5

RBC: Red Blood Cell, WBC:White Blood Cell, Hte:
Hematocrit level, Neu: Neutrophil.

The effects of the methanolic extract of the nettle on
the immune system of Japanese fish (Carassius auratus)
have also been examined. Two different concentrations of
the nettle extract (0.1 and 0.5 g/kg bait) were incorporated
into the fishmeal and the fishes were fed for 30 days.
Superoxide radical release (NBT) is an important enzyme
released in the inactivation of pathogens. Lysozyme activity
is an immune response that disrupts the pathogen cell wall
in viral, parasitic, and bacterial diseases. Myeloperoxidase
(MPO) is an enzyme that is secreted by neutrophils and
neutralizes foreign elements. Phagocytic activity indicates
an increase in cell numbers that effect phagocytosis. For
this reason, researchers used parameters such as superoxide
anion production (NBT), lysozyme, myeloperoxidase and
phagocytic activity in this study to determine changes in
the immune system. At the end of the study, all immune
responses were higher in both nettle groups than in the
control group, and the highest immune response was found
to be obtained with 0.5% nettle extract (see Table-5).
Researchers have reported that nettle extracts are an effective
immunostimulant for Japanese fish [34].

Table 5. Superoxide Anion Production (NBT), Lysozyme, Myeloperoxidase and Phagocytic Activity of Japanese Fish
(Carassius auratus) [34].

) (o
E ] [
o B
g2 E = e
£ B = =
H 1.5 E
2 =
" = =
Control Nettle (% 0.1}  Nettle (%0.5)

a) Changes in NBT activity

-
S

Lysozyme activity (U/ml)

Control Nettle (%0.1) Nettle (%0.5)

b) Changes in lysozyme activity

Myeloperoxsidase activity (U/ml)

Control Nettle (%0.1)  Nettle (%0.5)

¢) Changes in Myeloperoxsidase activity

Phagocytic activity (%)

Control Nettle (%0.1)  Nettle [%0.5) |

d) Changes in phagocytic activity
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Natural products containing rich antibacterial agents
are important. Interest in natural antimicrobials with new
and less toxic effects has increased. There are also studies
in the literature investigating the use of nettle leaf extracts
as an alternative to chemical drugs against fish pathogens.
The most common fish pathogens such as Aeromonas
hydrophila and Yersinia ruckeri which are gram-negative
pathogenes and Streptococcus agalactiae, Lactococcus
garvieae and Enterococcus faecalis which are gram-positive
pathogenes, causeses infectious diseases. A. hydrophila
causes tail problems (tail/fin rot) and haemorrhagic
septicemia. Y. Ruckeri which is an enteric pathogen causes
redmouth disease in fish. Pathogens such as S. agalactiae,
L. garvieae and E. Streptococcosis cause lactococcosis,
haemorrhagic septicemia and ulcerations in tails [10]. In

2012, nettle leaves extracted by using chloroform, n-hexane,
methanol and ethyl acetate and their bioactive potential were
investigated. Obtained extracts were applied in vitro to some
common fish pathogens such as Aeromonas hydrophila,
Aeromonas salmonicidia, Flavobacterium columnare,
Vibrio salmonicidia and Yersinia ruckeri. In the study, it
was determined that the highest inhibition zone (DIZ, mm)
was in hexane-derived fractions. Gentamicin was used as
standard and the antibacterial activities of the extracts were
measured. Measured mean inhibition areas are given below
(see Table-6). According to the results, researchers have
been reported that the nettle leaf extract containing many
bioactive components, so that it has potency as a natural
drug in some infectious diseases seen in fish [35].

Table 6. Antibacterial Effect of Nettle Extracts Obtained Using Different Solvents on Some Fish Pathogens [35].

DIZ (mm)

Fish pathogene / Aeromonas Aeromonas Flavobacterium Vibrio Yersinia
Solvent hydrophila salmonicidia columnare salmonicidia , .
Hexane 124+0.4 12+0.4 11£0.5 1340.5 14.66+0.8
Chloroform 7+0.3 7+0.3 - 7+0.3 -
Ethyl acetate - - - - -
Methanol - - - - -
Standart

17.66+0.3 17.66+0.3 18.33+0.3 20.66+0.6 20.66+0.6
(Gentamycin)

CONCLUSION REFERENCES

Fish are infected by pathogens and parasites such as viral
infections, bacteria, fungi and protozoa. Medical plants have
antimicrobial and immune system stimulating effects. When
the literature is examined it is concluded that the extracts of
many plant and plant parts such as canton, turmeric, garlic,
sesame oil, blackcurrant, lemon, aloe vera, cinnamon,
walnut and nettle are effective in prevention of pathogenic
diseases encountered in aquaculture and especially fish
farming, They have been used in the treatment and / or have
potency of use. In this review, a study has been conducted on
the use of nettle as an alternative to chemical medicines in
the prevention and treatment of fish diseases. The presence
of antimicrobial and antifungal properties of this plant has
been associated with a terpene neoheptidene and fatty acid
esters, heptadecyl ester, hexyl octyl ester, butyl tetradecyl
ester and 1,2-benzenedicarboxylic acid [35]. It has been
seen that the nettle leaves and root parts of the nettle are
used in a limited number of antimicrobial applications
in the literature. But if we summarize the work done, it is
stated that nettle can be used as an alternative to veterinary
medicines in the prevention and treatment of viral, bacterial
and fungal diseases in fish studies. Nettle shows less
toxicity because it is natural and provides an advantage in
protecting the environment and human health. Nettle is a
natural immunostimulant that enhances the immune system
in fish and keeps defense mechanisms against pathogens
ready. Due to the developing technology, increasing demand
and decreasing natural resources have become a necessity
of using drugs in the aquaculture. However, interest in
organic products has increased due to possible side effects of
chemicals. Nettle can also be used as an alternative to drugs
used to increase yield in fish breeding. Unlike synthetic
medicines that are used against possible infections, nettle can
be preferred, which can be natural and easy to degrade. The
use of herbal extracts in fish diseases makes the treatment
cheap. Also, since herbal products and nettle contain many
bioactive substances in the composition, pathogens have less
resistance than synthetic drugs. Since it contributes to the
prevention of the development of resistant microorganisms
in this respect. Due to these advantages of the nettle, it is
necessary to make use of it in the fishery sector and to carry
out further researches.
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Abstract

A large number of biomarkers and indicator organisms have been suggested for the assessment of ecotoxicity of man-made compounds on
aquatic environments. The physiological and biochemical indices in fishes are sensitive for detecting potential toxic effects, and also are ob-
vious from the same reports that studies on the impact of pollutants on the physiological and biochemical status of aquatic organisms. In an
attempt to define and measure the effect of pollutants on an ecosystem, biomarkers have attracted a lot of interest. The underlying principle
of the biomarker approach is the analysis of an organism’s physiological or biochemical response to pollutant exposure. The measurement of
biochemical and physiological parameters is a diagnostic tool commonly used in aquatic toxicology and bio-monitoring, so Hematological
and immunological parameters are suitable biomarkers in mercury studies. During stress, fish respond in a number of ways in order to regain
homeostasis and two important physiological processes which are modulated when fish are exposed to stress, are hormonal status and immune
function. In this paper, our previous research's on effects of different pollutants (heavy metals, pesticides, nano particles, organic pollutants and
etc.) on many fish species (marine and freshwater) was studied to detect new biomarkers (enzymatic, hormonal, immunological, hematological,
histopathological and etc.) for water quality monitoring. In this study we examined markers of hematology, enzyme, hormone and histopa-
thology in different fishes. The aim of this study was to test a multi-trial biomarker approach for evaluating toxicological risk due to the major
toxicant in the water, using fishes as bio-indicator organism. The main objectives of this researches were: to identify the tissues and biological
materials useful for biomarker studies; to evaluate various biochemical biomarkers in different tissues; to identify the most suitable biomarkers

for evaluating chemical stress due to the contaminants explored in this study.
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Origin of biomarkers

A much relied upon means to evaluate ecological risk has
been through environmental monitoring in which chemical
residues are assessed. This approach has provided useful
information but with significant limitations, not the least of
which are the time and costs associated with chemical residue
analysis, inability to quantitatively evaluate the availability
of a chemical from the environmental matrix to the aquatic
organism, metabolism or limitations in available technology
may render a chemical difficult, if not impossible, to detect
in environmental or biological samples.

Application of biomarkers in environmental monitoring
may resolve many of these challenges by providing a measure
of availability of an environmental chemical to an aquatic
organism by providing a direct measure of the response of
an organism to chemical exposure. Regarding biological
response to sublethal concentrations of environmental
chemicals, Depledge (1993) noted that an essential criterion
of the biomarker approach is the identification of early
onset changes in otherwise healthy organisms that predict
increased risk of development of chemically induced
pathologies.

During the past two decades, attempts have been made to
identify and characterize biomarkers in a range of organisms
from bacteria to humans to predict disease or detrimental
ecological effects (Adams, 2002; Depledge, 1993).

The term biomarker represents many endpoints, and
several groups have challenged its original definition.
Several definitions of biomarkers have been proposed since
the first consensus definition proposed by the Committee
on Biological Markers of the National Research Council
(NRC) (1987). The NRC defined biomarkers as “indicators
signaling events in biological systems or samples following
chemical exposure” and proposed the use of biological
markers to determine: (1) internal dose or biologically
active concentration (exposure), (2) adverse effects, and
(3) susceptible populations or individuals in an attempt to

predict and possibly prevent clinical disease, specifically in
humans. In fact, in the original definition and classification by
the NRC (1987), the emphasis was placed on human health,
specifically associated with reproductive toxicity. With fish
specifically in mind, Adams (2002) modified the original
NRC definition to include characteristics of organisms,
populations, or communities that respond in measurable
ways to changes in the environment. As the measurements
have proceeded to include other organisms such as fish,
debate has occurred as to their utility as a “marker” or as an
“indicator” in ecological settings (McCarty and Munkittrick,
1996). It has been further argued that studies examining
a biological response without a definitive purpose are
essentially useless as “indicators” (Holdway, 1996). Peakall
(1992) suggested the term Biomarker to indicate effects
relating to individual organisms and bioindicator to indicate
effects measured at the population or community levels of
biological hierarchy. It is clear from the multiple definitions
of the term biomarker that any study using this terminology
must begin by defining the specific aims and purposes of
the biological response that is measured or proposed as a
biomarker.

The NRC proposed three types of biomarkers in an
attempt to classify responses as markers of exposure,
effect, and susceptibility. Each of these definitions has been
addressed previously and discussed in terms of its potential
use in ecological risk assessment paradigms (Schlenk,
2006). As more biomarkers have been increasingly proposed
and characterized, significant overlap may occur when using
this nomenclature, as some biomarkers can be in each of the
three capacities. An effect resulting from stressor exposure
may be defined as an early adaptive nonpathogenic event
or as a more serious altered functional event, depending on
the toxicokinetics and mechanism of action of the compound
(Decaprio, 1997). Likewise, biomarkers of exposure and
effect may often be combined into a single classification,
with susceptibility occurring along any stage (Barrett et al.,
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1997).

In recent decades, aquatic toxicology has moved from
a descriptive approach, which was necessary to explore
those concentrations of single toxicants within water that
were not compatible with the life of individual fishes, to
considerations of sublethal concentrations that do not cause
death over the short term but do harm the individual, thus
making it expend resources to survive in a state of altered
equilibrium and these helped to cut across questions of
bioavailability as the emphasis shifted to host response (Di
Giulio and Hinton, 2008).

One of the benefits of the biomarker approach is the
identification of early-onset changes, which predict increased
risk of adverse effects following exposure to environmental
chemicals. There are many definitions of biomarkers e.g.:
“A biomarker is a xenobiotically induced variation in
cellular or biochemical components or processes, structures,
or functions that is measurable in a biological system or
sample” (NRC, 1987).

Different type of biomarker

Toxic effects or responses can be divided into those
that are “graded” and those that are “all or none”. Graded
effects are those such as the inhibition of an enzyme which
can show some effect between zero and maximal. All-or-
none responses are those that are only present or absent (on
or off), such as death or the histopathologic abnormality
(Timbrell, 2009).

The IPSC has three classes of biomarkers identified:
biomarkers of exposure of the organism to the toxic
substance, biomarkers of response of the organism to that
exposure, and biomarkers of susceptibility of the organism
to the chemical (WHO, 2005).

Biomarkers of Exposure: At its simplest, measurement
of the dose is determination of the amount of chemical
administered or the amount to which the animal is exposed.
The level of a chemical in the blood approximates to the
concentration in organs and a tissue is a true biomarker of
exposure. Biomarkers of exposure are relatively transient
and generally only detectable for about three months after
exposure. However, a metabolic breakdown product may
be responsible for the toxicity, and therefore, measuring the
parent chemical may not always be an appropriate biomarker
of exposure. Biomarkers of exposure are important in risk
assessment, as an indication of the internal dose is necessary
for the proper description of the dose-response relationship
(Timbrell, 2009).

Biomarkers of Response: Living organisms can show
many kinds of toxic or adverse response to a chemical
exposure, ranging from biochemical or physiological to
pathological. Consequently there are many biomarkers of
response, which can be measured. These include markers
such as enzymes, which appear in the blood when an
organ is damaged and pathological changes. Indeed, a
biomarker of response could be almost any indication of
altered structure or function. However, although the new
technologies (genomics or transcriptomics, proteomics
and metabonomics) have an increasingly important role,
interpretation of the often large amount of data generated
is a significant task requiring bioinformatic techniques
such as pattern recognition. Furthermore, all biomarkers of
response must be validated in relation to certain criteria. It
cannot be assumed, because a gene is switched on or off.
Biomarkers of response are necessary for determination of
the no observed adverse effect level (NOAEL) and the dose-
response relationship (Timbrell, 2009).

Biomarkers of Susceptibility: these biomarkers cover
a range of types from deficiency in metabolic enzymes

to variation in repair systems. These would typically be
measured in individual members of a population. An example
could be a genetic deficiency in a particular enzyme involved
in detoxication or xenobiotic metabolism. Biomarkers of
susceptibility may be important for identifying especially
sensitive groups to estimate an uncertainty factor (Timbrell,
2009).

Development of the Biomarker approach

The measurement of various contamination of sea water
by classic chemical monitoring of few pollutants is possible,
but also through examination for indicators of adverse
effects of pollution on organisms is more effective. Selected
biochemical parameters, so called biomarkers in an indicator
fish, can be used for this purpose (Van der Oost et al, 2003).

Chemical monitoring of any persistent toxicant
concentration in marine water as well in sediment may not
provide accurate data on the stringency of contamination,
especially in the case of natural condition, But biological
monitoring using a series of assays having different
endpoints in a key species could allow a sensitive approach
to predict the potential risk of persistent contaminants like
heavy metals.

In last decade, the use of biomarkers for many monitoring
of marine environment has become wide spread. Biomarkers
have been largely used for the assessment of effects induced
by several classes of chemical contaminants on fishes, for
example the assessment of alterations on some enzymatic
activities of key species following exposure to natural and
experimental contaminated waters has been one of the major
uses of biomarkers in marine studies. Livingstone (2001)
shows the main idea for the future evolution and purpose
of the biomarkers and reports the role of biomarkers of
oxidative stress in Ecotoxicology. Biomarkers have basic
requirements for ecotoxicological study, such as: fast
responsibility; low cost; simple procedures; applicability
under varied testing conditions both in environment and
labratory; and sensitivity to a high number of environmental
contaminants include heavy metals.

In trying to define and measure the effect of pollutants on
marine environment, biomarkers have been more interest. The
doctrinaire principle of the biomarker approach is the assay
of an organism’s physiological or biochemical response to
pollutant exposure, because toxic effect explicit itself at the
sub cellular level before it becomes apparent at organ levels
of biological organization. The measurement of biochemical
responses to heavy metals will improve the assessment
of biologically significant exposures to toxic metals and
enhance the ability to evaluate the effects of xenobiotics
on the health and survival of toxicant exposed fishes. With
compare to direct monitoring method, biomarkers have the
advantage of being more relevant biologically (Rees, 1993).
Scientific studies for the identification of marine pollution
biomarkers have been carried out extensively in animals
in general and then fish in particular (Oikari and Jimenez,
1992).

A combination of physical, chemical and biological
indicators is frequently used to evaluate water pollution
(Karr, 1993). But in last decade, there has been a growing
awareness of the need to detect and evaluate the effects of
pollution in living organism (Schlenk, 2006). Heavy metal
concentrations in aquatic organism are often more than
aquatic environment in which the organisms resides. This
suggests that organisms can be used as biological markers of
metal pollution (Flessas et al., 2000).

Fish are largely being used for evaluate of water toxic
metals and can serve as bioindicators of environmental
pollution. The ability to accuracy predict of the
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bioaccumulation of toxicant in fish has become an essential
component in evaluation of the ecological and human risks
in exposure to toxic pollutants, and also such estimates are
needed to assess more accurately potential ecological risks
to fish assemblages themselves. The long time exposure
of fish to toxicants results primarily accumulation in their
organs and tissues and secondly in sub cellular alterations
due to their continuous deleterious action.

Although exposure-referenced toxicological benchmarks
such as the LC and the EC have been widely used to make
toxic evaluatio%), most harmtul effects of chemical pollutants
are because of accumulation of those compounds, more than
their environmental concentrations per se (van Loon et al.
1997).

A range of different biomarkers have been used to
indicate the biological effects of certain pollution on fish,
both in natural environments and under experimental
conditions (Ferrando et al., 2006).

The historical development of the biomarker approach
can be seen to have close links with medicine and vertebrate
biology (N.R.C, 1987). However, biomarker measurements
are completely possible in invertebrate organisms
(Depledge, 1993). There are several reasons why studies on
fishes are better for ecological risk assessment. For example,
fishes constitute more than 28000 species, they are major
components of all ecosystems, and fish populations are often
numerous, so that samples can be taken for analysis without
significantly affecting population dynamics. Increasing
knowledge of the physiology of fishes now permits
reasonable interpretation of biomarker responses in terms of
ecological risk assessment.

Application of Biomarkers

The release of different type of wastes generated by
modern human activities into marine ecosystems potentially
induces various combinations of stresses to fish. The
evaluation of environmental xenobiotics requires explain
of stress effects throughout the hierarchy of biological
organization, from molecular and cellular levels up to
organism and population levels (Moore, 2002). Therefore
the assessment of different biomarkers to investigate the
in vivo and in vitro effects of contaminants is a priority
requirement to reveal the action mechanisms of xenobiotics.
As marine ecosystems are the mostly final receptacles of
industrial and urban waste discharges (Hoffman et al., 1995),
a fundamental goal in ecotoxicology is to risk assessment of
toxicant for aquatic organisms and human wildlife.

The investigation of the proper biomarkers for the
best possible diagnoses is very important for researchers.
Environmental experiments involving the use of biomarkers
are recognized as one of the most powerful tools for the
investigation of pollutants (Depledge, 1993).

Water pollutants cause toxic effects that range from
biochemical alterations in single cell to the changes in
organ and even whole population on aquatic organisms
(Bernet et al., 1999). As the fish are considered as one of
the bioindicator of the water contaminant, the extent and
effect of pollution in them can be monitored by examining
the sublethal indices or biomarkers.

Regarding to the biological effects of toxicant, the
biomarker approach can offer more complete and relevant
information regarding the potential impact of contamination
on the health of an animal (Van der Oost et al., 2003).
Exposure to environmental toxicants can launch the
activation of defense mechanisms, the performance of which
determines the toxic effect on the organism (Blaise et al.,
2002).

The evaluation of physiological effects of chronic

and sub chronic metals exposure using biomarkers of
sublethal toxicity are necessary in order to assessment
the impact of pollution under realistic conditions. These
effects include genotoxic (Sanchez-Chardi and Nadal,
2007), enzymatic (Swiergosz- Kowalewska et al., 2006),
haematological (Rogival et al., 2006), and histological
alterations (Pereira et al., 2006) that in general only occur
when substantial concentrations of metals are present in the
tissues and blood. In fact, the combined use of biomarkers
with bioaccumulation data provides a suitable measure of
health status, physiological condition, and response of Fish
populations to contaminant.

With complex environmental xenobiotics, it is ineffective
to quantify all the contaminants. In this context, a strategy
involving biomarkers has been demonstrated to be a suitable
alternative for monitoring and management of whole aquatic
ecosystems (Flammarion et al., 2002). Biomarkers enable
the assessment of probable contaminent, in the environment,
since chemicals may behave differently when acting
individually or in mixtures. Besides, biomarkers reduce
expensive cost of chemical analyses and the information
provided may be used as an early warning system (Marin and
Matozzo, 2004). Biochemical and physiological biomarkers,
in particular, have been used in order to arrest irreversible
damage in whole organisms, communities and ecosystems
(Lopez-Barea and Pueyo, 1998).

Biochemical biomarkers are frequently used for detecting
or diagnosing sublethal effects in fish exposed to toxic
substances. Choose of the suitable biological effect markers
for the study of the chronic and sub chronic contaminant is
frequently a controversial issue, when information on the
mechanism of action of the contaminant is incomplete. But
even very low exposure to contaminants may cause various
biological effects (Toguyeni et al., 1997).

The application of biomarkers for mercury toxicity is of
most interest to monitor not only the presence of mercury
in the animal body, but also its bioavailability and capacity
to find biological responses. Many biomarker studies
examine the effects of toxicant exposure on whole soft tissue
homogenate, but this approach may not always be suitable,
as the partitioning of compounds among different tissues
may largely influence toxicity and may be masked when
measurements are restricted to whole body concentrations
(Depledge and Rainbow, 1990). For example different
body tissues have various abilities to accumulate metals
(Gundacker, 1999), therefore using a suitable biomarkers
from a blood that is current in whole body can produce more
specific and relevant results to making an actual face of what
is occurring in the ecosystem.

Biomarker approach measure directly the concentration
of a toxin in an organism, not accounting for the biological
effect, that it is one of the most important advantages of
biomarkers (Depledge, 1993). For this reason a biomarker
study was undertaken using in vivo and in vitro A. latus as
a key species.

In the present study chemical analysis (of mercury)
and three types of biomarker responses were investigated:
(a) biomarkers of defense or early biological effect, (b)
biomarkers of damage and (c) biomarkers of reproduction.
The above mentioned biomarkers were selected because
they have a definite role for the survival and performance of
fish under heavy metals stress.

Correlation of biochemical and structural analyses in
labratory, as well as in vivo exposures, led to the production
and application of biomarkers of exposure and effect
wild fishes. Resultant biomarkers were applied to heavily
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contaminated and reference field sites as part of effects
assessment and in investigations following large-scale
disasters such as oil spills or industrial accidents.

Clearly, to avoid misinterpretation of biomarker
responses, mechanistic links by which chemical effects at
one level of organization give rise to detrimental effects at
higher levels of biological organization must be established.
As an example, alterations in steroid metabolism resulting
in changes in hormone profiles which, in turn, alter sexual
behavior might consider as chemical effect. So specific
understanding of the normal homeostatic roles for these
mechanisms should be achieved prior to their use as
biomarker and also in the design of biomarker strategies,
an integrated approach should be considered in which a
hierarchy of responses are evaluated. The hierarchy can be
constructed based on the level of biological organization
that is being monitored or on different degrees of response
sensitivity.

Development of the Biomarker
approach

In trying to define and measure the effect of pollutants on
marine environment, biomarkers have been more interest. The
doctrinaire principle of the biomarker approach is the assay
of an organism’s physiological or biochemical response to
pollutant exposure, because toxic effect explicit itself at the
sub cellular level before it becomes apparent at organ levels
of biological organization. The measurement of biochemical
responses to heavy metals will improve the assessment
of biologically significant exposures to toxic metals and
enhance the ability to evaluate the effects of xenobiotics
on the health and survival of toxicant exposed fishes. With
compare to direct monitoring method, biomarkers have the
advantage of being more relevant biologically (Rees, 1993).
S Scientific studies for the identification of marine pollution
biomarkers have been carried out extensively in animals
in general and then fish in particular (Oikari and Jimenez,
1992).

A combination of physical, chemical and biological
indicators is frequently used to evaluate water pollution
(Karr, 1993). But in last decade, there has been a growing
awareness of the need to detect and evaluate the effects of
pollution in living organism (Schlenk, 2003). Heavy metal
concentrations in aquatic organism are often more than
aquatic environment in which the organisms resides. This
suggests that organisms can be used as biological markers of
metal pollution (Flessas et al 2000).

Fish are largely being used for evaluate of water toxic
metals and can serve as bioindicators of environmental
pollution. The ability to accuracy predict of the
bioaccumulation of toxicant in fish has become an essential
component in evaluation of the ecological and human risks
in exposure to toxic pollutants, and also such estimates are
needed to assess more accurately potential ecological risks to
fish assemblages themselves. The long time exposure of fish
to toxicants results primarily accumulation in their organs
and tissues and secondly in sub cellular alterations due to
their continuous deleterious action. Although exposure-
referenced toxicological benchmarks such as the LC and
the EC have been widely used to make toxic evalugi(]tion,
most harmful effects of chemical pollutants are because
of accumulation of those compounds, more than their
environmental concentrations per se. A range of different
biomarkers have been used to indicate the biological effects
of certain pollution on fish, both in natural environments and
under experimental conditions (Ferrando et al., 2006).

The historical development of the biomarker approach
can be seen to have close links with medicine and vertebrate

biology (National Research Council, 1987). However,
biomarker measurements are completely possible in
invertebrate organisms (Depledge & Fossi, 1994). There
are several reasons why studies on fishes are better for
ecological risk assessment. For example, fishes constitute
more than 28000 species, they are major components of all
ecosystems, and fish populations are often numerous, so
that samples can be taken for analysis without significantly
affecting population dynamics. Increasing knowledge of the
physiology of fishes now permits reasonable interpretation of
biomarker responses in terms of ecological risk assessment.

Application of Biomarkers

The investigation of the proper biomarkers for the
best possible diagnoses is very important for researchers.
Environmental experiments involving the use of biomarkers
are recognized as one of the most powerful tools for the
investigation of pollutants (Depledge, 1993). In the biomarker
approach it is either the activated defense mechanisms or the
toxic effect that is measured in an organism, or both.

Biochemical biomarkers are frequently used for detecting
or diagnosing sublethal effects in fish exposed to toxic
substances. Choose of the suitable biological effect markers
for the study of the chronic and sub chronic contaminant is
frequently a controversial issue, when information on the
mechanism of action of the contaminant is incomplete. But
even very low exposure to contaminants may cause various
biological effects. (Toguyeni et al., 1997).

The application of biomarkers for mercury toxicity is of
most interest to monitor not only the presence of mercury
in the animal body, but also its bioavailability and capacity
to find biological responses. Many biomarker studies
examine the effects of toxicant exposure on whole soft tissue
homogenate, but this approach may not always be suitable,
as the partitioning of compounds among different tissues
may largely influence toxicity and may be masked when
measurements are restricted to whole body concentrations
(Depledge, 1993). For example different body tissues have
various abilities to accumulate metals (Gundacker, 1999),
therefore using a suitable biomarkers from a blood that
is current in whole body can produce more specific and
relevant results to making an actual face of what is occurring
in the ecosystem.

Exposure to environmental toxicants can launch the
activation of defense mechanisms, the performance of
which determines the toxic effect on the organism (Blaise
et al., 2002). Biomarker approach measure directly the
concentration of a toxin in an organism, not accounting for
the biological effect, that it is one of the most important
advantage of biomarkers (Depledge, 1993).

Enzymatic Biomarkers

Chronic pollution induced heavy metals in the marine
ecosystems is a major problem particularly in shallow
water like creeks. Heavy metals may modify the structure
of the cell membranes by stimulating the lipid peroxidation
process concentration with consequent complex sequences
of biochemical reactions (Viarengo, 1985), This process
is generally known as oxidative Research deterioration of
polyunsaturated fatty acids. In fishes generaly, peroxidation
of lipids cause to the production of lipid radicals and in the
formation of a complex mixture of lipid degradation products
including malonyldialdehyde and other aldehydes such as
alkanals, hydroxyalkenals and ketones hepatopancreas,
(Viarengo, 1985).

Heavy metals accumulated in the fish tissues may
catalyze reactions that generate reactive oxidative species
(ROS) which result to environmental oxidative stress. These
systems contain different antioxidant defenses. Defensive
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mechanisms to discomfit the impact of ROS are found in
many species including aquatic animals such as fish.

In spite of seriousness and longevity of heavy metals in
the ecosystem, that they are non-degradable with significant
oxidizing capacity and substantial affinity for electronegative
nucleophilic species in proteins and enzymes.

Enzymes catalyse physiological reactions by decreasing
the activation energy level that the reactants (substrates) must
reach for the reaction to occur. The influense of pollutants
on enzymatic activity of fish is one of the most important
biochemical parameters which is affected under exposure of
toxicants. In exposure to a toxicant, enzyme activity appears
to be increased or it may be inhibited due to the active site
being either denatured or distorted. Since some enzymes
catalyse some steps in the metabolism of carbohydrates
and protein, they are present in most tissues. The increase
or decrease in enzyme level in a very accurate index for
diagnostic of quantity and quality of toxicant. For example,
such effects have been observed after chronic exposure to
low doses or acute exposure to high doses of mercury.

Similar research on fish enzymes have demonstrated
that antioxidant systems could provide relevant indices in
explaining the sensitivity of some fish species to pollutions
(DiGiulioetal., 1993). Antioxidants have a very sensitive role
in maintaining cell homeostasis and, when these defenses are
impaired or surmounted, oxidative stress products, namely
reactive oxygen species (ROS), may induce DNA damage,
enzymatic inactivation and peroxidation of cell constituents.
Fish often increased the levels of protective antioidxants
enzymes, as well as non-enzymatic free radical scavengers
for prevent and cope again abnormality that cause by ROS.
Thereupon, one of the suitable biomarker of exposure to
heavy metals is the modulation of antioxidants enzymes
for example mercury was recognized as a pro oxidant that
induces oxidative stress (Stohs and Bagchi, 1995).

Induction of oxidative stress causes with mercury make
an important contribution to molecular mechanism for liver
injury. Recent studies confirm that mercury causes severe
oxidative damages (Kim and Sharma, 2005) thus mercury
is proved to be a potential oxidant in the category of
environmental factors.

Hematology and Immunology
Biomarkers

The finding of suitable biomarkers for the best possible
diagnoses is very critical for ecotoxicological studies. Blood
indices are considered pathophysiological parameters of the
whole body and therefore are important in diagnosing the
structural and functional status of fish exposed to xenobiotics
(Adhikari et al., 2004).

Moreover, hematological indices provide quite
frequently and routinely accepted methods in aquaculture to
evaluate the interactions between dietary levels of nutrients
(Lim et al., 2000). Although fish blood indices have been
increasingly examined in ecosystem monitoring programs
as valuable parameters of physiological changes in the
presence of xenobiotics, the lack of basic knowledge about
the blood response to stressors mainly from tropical species
is the most important leakage to using these indices in
environmental monitoring programs (Affonso et al., 2002).

The intensity and duration of these responses and/
or effects are effected by several factors, including the
concentration of the contaminant, duration of exposure, and
the fish species (Heath et al., 1995)

The measurement of biochemical and physiological
parameters is a diagnostic tool commonly used in aquatic
toxicology and biomonitoring. Hematological parameters
are more often used when clinical diagnoses of fish

physiology are used to determine subchronic concentrations
of pollutants.

Physiological changes induced by xenobiotics are
also apparent at the biochemical and physiological level,
such as in the carbohydrate and protein metabolism and in
hematology. In cases where these alternations are adaptive
they are referred to as stress responses, while they are
considered effects when they have a negative cause on the
physiological condition or even survival of the fish. The
intensity and duration of these responses and/or effects are
effected by several factors, including the concentration of
the contaminant, duration of exposure, and the fish species
(Heath et al., 1995). Other research have confirmed this
found, for example, changes in hematocrit, hemoglobin,
plasma glucose, and lactate levels in Cd-exposed fish
(Gill and Epple, 1993). Although the immunotoxicity of
mercury is well established, evaluation of their potential
immunotoxicity in marine biota is complicated by variables
that could modulate the immune response to contaminants
under field conditions.

Hormones Biomarkers

Thyroid hormones (THs) have many physiological roles
in fish like growth regulation, development, metabolism
and hydromineral balance (Van Anholt et al., 2003). A little
change in serum concentrations of these hormones, as well
as in glucose levels reflects endocrine changes; thereupon,
fish physiological competence to cope with ecosystem
xenobiotics can be affected. Thus, the hormones biomarkers
may also be useful tools in monitoring the impact of heavy
metals stressors on fish. Also HPT alterations provide useful
data about the health status of fish, being reliable candidates
as biomarkers of ecosystem stressors (Teles et al., 2005).

During chemical exposure, for regaining safe
homeostasis fish do much physiological processes and two
important physiological processes which are modulated
when fish are exposed to stress, are hormonal status and
immune function (Wendelaar-Bonga, 1997). Whereas it is
conspicuous that both of these processes are necessary for
an animal survive, but there is few knowledge about role
of hormone biomarkers during mercury exposure of marine
fish, so in this study, a multi factorial approach, involving
determining thyroid hormones as well as measurements of
parameters of the non specific immune response like glucose,
during the in vivo and in vitro exposure of mercury chloride
was used. The information gained from this study may be
useful for future strategies in monitoring and predicting the
effects of mercury exposure and also in developing indices
to measure stress during sea bream culture.

Endocrine Disruption Biomarkers

Environmental pollution by endocrine disruptors is
presently a growing awareness concern. Such man made
chemicals can mimic or block hormones interfering with the
endocrine system and finally compromising crucial biological
processes. The increasing hazardous of xenobiotics on biota
and making potential endocrine disrupting is a serious threat
to human and wildlife health. (Morgado, 2007).

The endocrine procedures have a specific role in fish
stress mechanisms. Thus, we can use any changes in specific
hormonal functions and consequent biochemical effects as
important stress biomarkers.

Based on similar study related to freshwater fish,
impacts of contaminants on sex steroid titers might be
expected in marine fish, but few have been reported to date.
In principle, sex steroids alternation in fish serum is because
of intervention with the control of steroid synthesis via the
pituitary-gonadal axis, or to effects on steroid metabolism



68 A.Hedayati / IJVAR, 1(3): 63-69, 2018/Proceeding of ICFAR

and excretion (Matthiessen, 2003).

In animals sex steroid hormones are produced by the
endocrine system and control the life cycle stages of an
organism including gametogenesis, fertilization, sexual
development, and reproduction. Recent studies have
established that a wide variety of man made chemicals in
the ecosystems are capable of modulating and adversely
affecting or disrupting endocrine function in animals (Tyler
et al, 1998).

Histopathology Biomarkers

Histopathology is now recognized as useful index to
assessment the effects of toxicants in vital processes such
as growth and reproduction, detecting early effects of
pollutant in cells, tissues and organs. Histopathological
biomarkers have been widely used in fish for detection and
assessment on chemical effects of exposure to toxicants.
Also histopathological indices have been largely used as
biomarkers in the monitoring of fish health status during
exposure to toxicants, both in the laboratory and field studies
(Thophon et al., 2003).

Histopathological ~ biomarkers allows examining
specific target organs, including gills, gonad and liver,
that are responsible for vital functions, such as respiration,
reproduction and the accumulation and biotransformation
of xenobiotics in the fish and this fact is very important
advantage of these category of biomarkers in monitoring
programs of marine ecosystems. Moreover, the changes
detect in these organs are normally easier to identify than
functional ones, and serve as warning signs of damage to
animal health (Hinton & Laurén, 1990).

Fish tissues are sensitive indicators of marine toxicant
and have a high mercury bioaccumulation capacity for both
organic and inorganic forms solution in marine environment.
Recent studies have confirmed links between exposure
to pollutants and the development of hepatic lesions. For
example toxicopathic liver lesions in fish species are suitable
and sensitive signs of toxicant-induced injury and have been
used as biomarkers of chemicals in environmental risk
assessments. Hypertrophy of the liver is a common response
of teleosts to pollutants and is linked to hepatic detoxication
mechanisms ( Lemaire et al., 1992).
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