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ARTICLE INFO ABSTRACT

Article History The concept of convergence is an important issue that has gained a wide place in the
Received: 27.06.2021 . . . L. .

Revised: 25.07.2021 economics literature. The convergence of economies is likely to have an impact on the
Accepted: 25.07.2021 transportation sector as well, since it is the most important supporter of economic activities,
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and it is directly affected by economic indicators due to its derived demand structure.

policies aimed at reducing income inequalities between
member states. To achieve this aim, they conduct practices
such as liberalization in the trade of goods and services,
facilitating the transfer of financial assets, facilitating the
mobility of factors. Thus, they aimed that the poorer regions
and countries catch up with the richer ones in terms of
income and welfare (Yin et al., 2003). These policies have
caused the differences between countries to decrease and the
gap between low-income and high-income countries to close
over time (Marelli et al.,, 2019). This situation is called
“Convergence” in the literature.

(1956) neoclassical growth model. According to this growth

Keywords: However, the possible reflections of economic convergence in the transportation sector have

E&Zﬁﬁ;ﬁig not received sufficient attention in the literature. In this study, we investigated this issue in

Unit root the European Union (EU) countries, where economic convergence is implemented as a union
policy and the existence of convergence is empirically supported in many studies. We select
Liner Shipping Connectivity Index (LSCI) as a variable, which indicates the countries’ level
of connectivity in the liner transportation network mostly used to transport intermediate and
finished goods. We have determined that there is a convergence in EU countries in terms of
maritime transportation network. This result shows that economic integration leads to
improvements not only in the incomes of poorer countries but also in their transportation
networks.

INTRODUCTION model, the income gap between high-income and low-

income countries gets smaller over time. The main reason for
Policy makers in European states are implementing this structure is shown as diminishing returns to scale.
Although the term convergence was originally developed
and used for economics, it has also been the subject of
research questions in many different fields in the EU region.
The subject of convergence in EU countries has been the
subject of research in the literature on gross domestic product
(GDP) per capita (e.g. Yin et al., 2003; Borsi & Metiu, 2013;
Siljak, 2015, Cabral &  Castellanos-Sosa, 2019),
unemployment (e.g. Cuestas et al., 2015; Monfort et al., 2018),
labor productivity (e.g. Doyle & O’Leary, 1999), trade (e.g.
Jena & Barua, 2020), energy consumption (e.g. Markandya et
al.,, 2006; Kounetas, 2018; Kasman & Kasman, 2020), CO:2
emissions (e.g. Jobert et al., 2010; Herrerias, 2012; Marrero et
Convergence is a concept that emerged from Solow’s al., 2021), life satisfaction (e.g. Welsch & Bonn, 2008). These

studies in the literature show that convergence can be
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observed not only in the economic sense, but also in many

other areas related to the economy.

As it is understood from the studies in the literature, it is
possible to talk about an economic and financial convergence
in EU countries, and this convergence is especially supported
by policy makers. The liberalization of the circulation of
goods also causes an increase in the flow rate and amount of
these goods between countries. Here, it forms the need for
the transportation of these goods to be conducted quickly
and systematically. As commercial activities between
countries increase and income converges, a similar effect is
likely to be seen in the transportation sector, which has a
derived demand structure. The main reason for such an effect
can be shown as converging welfare levels and developing
technology. As countries’ level of well-being increases due to
income convergence, people may tend to consume more
goods, increasing the need and demand for transportation
networks (Cowie, 2009). Additionally, thanks to the ongoing
technological developments, the share of transportation costs
in the final price of the product decreases due to the decrease
in absolute transportation costs and increase in fleet
productivity (Ma, 2020). This leads to an increase in the
demand for the cheaper products and therefore the need for
the transportation network. However, the literature mostly
concentrates on economic and financial issues and is
insufficient to examine the possible convergence issue in the

transportation sector.

On the one hand, the transportation sector also differs
according to the types of cargo. Because production centers
are concentrated in certain centers of geography due to
economic concerns, raw material transportation routes and
ports are concentrated at certain points. However, since
container transportation is used to transport intermediate
and final products (OECD/EUIPO, 2021), it has spread in
much more general regions, because it is used to deliver
products that each individual may need to consume. On the
other hand, in the economy, it is important not only to
produce but also to ensure that these products are delivered
to the relevant markets in a healthy way. Because
transportation options make it possible to reach many more
customers, and transportation costs affect the price of the
final product, affecting the demand for that product.
Additionally, in today’s era, a global value chain is formed as
many companies conduct their production in different
countries. Production points are wusually located in
developing countries due to cost concerns (van Ham &
Rijsenbrij, 2012). In this respect, container transportation
makes great contributions to the formation of the global
value chain as well (Greve et al., 2007). Therefore, the
development of transport networks is an important

requirement for sustainable economic development. In this

study, we determined whether the connectivity of maritime
container transport network, which is mostly used in the
import and export of final products, converges among EU
countries. For this purpose, by using the LSCI variable
produced by the United Nations Conference on Trade and
(UNCTAD),

transportation connectivity converges, whether economic

Development we determined whether
integration has an effect on the transportation possibilities of
countries, and whether the network capacities of countries
with weak transportation networks and countries with
strong transportation networks converge. As a result of the
research, we found that the LSCI variable converges for EU
countries and that economic integration also leads to
improvement in the transport networks of countries with

weak transport possibilities.

In the second section of the study, the method we used
for testing the convergence is presented. Additionally, the
LSCI variable that we used in the analysis and the descriptive
statistics of the index values of the countries are introduced.
In the third section, results of the necessary pre-tests for
selecting the generation of panel unit root test and the
implemented unit root test are presented. In the last section,

the results are discussed, and the conclusions are made.

METHODOLOGY AND DATA

The convergence approach can be examined in two types
as traditional and stochastic. Stochastic convergence can be
analyzed with unit root tests. If it is desired to measure the
convergence between two countries, univariate unit root tests
are sufficient. However, if convergence is to be analyzed for
more countries and regions, panel unit root tests are
preferred (Naveed, 2017).

When analyzing the convergence with the panel unit root,
it is assumed that there is a steady state for each unit.
According to this approach, deviations of units from their
long run steady state values should be temporary. The fact
that shocks are temporary requires that the values of the units
do not contain a unit root and be stationary. Here, the values
of the units converge to each other in the long run. On the
other hand, if the deviations from the steady state values are
permanent, then the values of the units diverge from each
other (Guetat & Serranito, 2007). Based on these assumptions
and by using panel unit root tests, we tested whether the
connectivity values of the container transportation network
of the countries in the EU region converge. If the series do not
contain a unit root and are stationary, it is concluded that the
LSCI values converge. In the opposite case, it is concluded
that the LSCI values diverge.

In panel unit root analysis, cross-sectional dependence

and homogeneity in the series should be considered. To test
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the cross-sectional dependence, we used LM test (Breusch &
Pagan, 1980), CD and CDLM test (Pesaran, 2004) and LM
adjusted test (Pesaran et al., 2008). To test homogeneity, we
used Delta Tilde and Delta Tilde adjusted (Pesaran &
Yamagata (2008) tests. Since we detected cross-sectional
dependence in our series, according to the results of this
analysis, we preferred to use Bootstrap IPS (Smith et al., 2004)
and Bootstrap Hadri tests, which are robust unit root tests in

case of cross-sectional dependence.

Bootstrap IPS (Smith et al.,, 2004) test is an improved
version of the IPS test (Im et al., 2003) and Bootstrap Hadri
test is improved version of the Hadri test (Hadri, 2000). On
the one hand, the Bootstrap IPS (Smith et al., 2004) test is a
unit root test, and its null hypothesis is that the series
contains a unit root. On the other hand, the Bootstrap Hadri
test is the stationarity test, and the null hypothesis is that the
series is stationary. We applied the Bootstrap IPS test as the
primary test and the Bootstrap Hadri test as the supporting

test.

We chose the LSCI variable to represent transport
networks for two reasons. First, due to the market structure,
container ships regularly follow certain routes. This
specification provides a regular and dynamic indicator for
the countries visited by the ships. For bulk cargoes, route

distribution and cargo volumes are generally irregular, as

Table 1. Descriptive statistics of panel dataset

tramp shipping is generally used. Second, a more
comprehensive situation arises as the final products are
transported in container transportation and there is a
demand for these products from every country. However,
the traffic of bulk cargoes is concentrated only in certain
production centers. For these reasons, we thought that the
effects of economic convergence in countries could be seen

more clearly in container transportation network.

Our dataset consists of Liner Shipping Connectivity
Index (LSCI) scores of 22 EU countries. The LSCI developed
by UNCTAD has six components that form the index which
are “(i) the number of scheduled ship calls per week in the
country; (ii) deployed TEU capacity offered at the country;
(iif) the number of regular liner shipping services from and
to the country; (iv) the number of liner shipping companies
that provide services from and to the country; (v) the average
size in TEU of the ships deployed by the scheduled service
with the largest average vessel size; and (vi) the number of
other countries that are connected to the country through
direct liner shipping services”. The index was determined as
100 for China in 2006 and the calculations of other countries
are made based on China (UNCTAD, 2020a). The fact that the
index has been published since 2006 causes our data to
remain short, but it is hoped that this situation may not be a

major obstacle in terms of analysis.

Country Mean Median Max Min. Std. Dev. Skew. Kurt. Obs.
Belgium 81.18 79.85 89.50 72.49 4.62 0.02 1.92 61
Bulgaria 7.48 6.94 16.56 5.27 2.34 2.76 10.95 61
Croatia 21.89 19.84 34.26 7.96 7.87 0.12 1.78 61
Cyprus 17.03 17.33 20.20 12.28 1.61 -0.90 422 61
Denmark 37.36 42.74 47.76 21.72 9.30 -0.48 1.54 61
Estonia 8.26 8.22 12.41 6.00 1.52 0.74 3.07 61
Finland 14.71 14.70 18.75 12.75 1.31 0.86 3.73 61
France 66.55 67.66 79.29 56.83 6.93 0.08 1.60 61
Germany 81.85 82.45 85.53 76.07 2.39 -0.43 2.05 61
Greece 41.93 41.19 60.31 25.00 10.96 0.38 2.03 61
Ireland 11.45 11.52 14.12 7.68 1.59 -0.56 3.16 61
Italy 63.36 62.89 77.14 54.19 522 0.62 3.45 61
Latvia 7.87 7.57 10.81 5.72 1.23 1.07 3.49 61
Lithuania 12.69 11.68 30.78 5.61 4.70 1.44 5.70 61
Malta 41.22 42.82 56.57 26.59 7.57 -0.26 1.94 61
Netherlands 82.19 81.25 92.16 71.35 5.08 0.29 2.50 61
Poland 35.17 43.61 56.67 8.88 16.49 -0.55 1.79 61
Portugal 43.01 44.38 59.91 26.42 8.17 -0.33 3.26 61
Romania 22.79 22.79 27.65 15.99 3.30 -0.30 1.74 61
Slovenia 23.74 21.47 35.47 12.50 7.28 0.25 1.67 61
Spain 77.78 75.43 89.97 65.45 6.81 0.28 1.71 61
Sweden 40.38 41.86 51.77 26.85 8.52 -0.34 1.49 61
All 38.18 30.68 92.16 5.27 26.63 0.49 1.85 1342
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Figure 1. Graphical display of variables

Liner Shipping Connectivity Index values are obtained
from UNCTAD (2020b). The dataset covers the period
between the first quarter of 2006 and the first quarter of 2021.
The included EU countries are Belgium, Bulgaria, Croatia,
Cyprus, Denmark, Estonia, Finland, France, Germany,
Greece, Ireland, Italy, Latvia, Lithuania, Malta, Netherlands,
Poland, Portugal, Romania, Slovenia, Spain, and Sweden.
Since their LSCI values do not exist, Austria, Czechia,
Hungary, Luxembourg, and Slovakia cannot be included in
the sample. Therefore, the EU panel sample includes LSCI of
22 countries and consists of 1342 (22x61) observations.
Descriptive statistics for each country included in the sample

are presented in Table 1. When the mean values are

examined, the countries with the highest LSCI values are the
Netherlands (82.19), Germany (81.85), Belgium (81.18) and
Spain (77.78), respectively. The countries with the lowest
values are Bulgaria (7.48), Latvia (7.87), Estonia (8.26) and
Ireland (11.45), respectively. The standard deviation values
provide information about the size of the deviations in the
LSCI values in the relevant countries. Considering the factors
that make up the content of the LSCI variable, it can be said
that there are great changes in the number of ships calling in
the country, the number of companies providing regular line
service and the average ship size calling into the country.
These deviations may be caused by business strategies,

political factors, and trends in global trade. While some
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countries have positive changes, some countries have
experienced negative changes. The graphs of the index

values of the countries are presented in Figure 1.

In the next section, cross-sectional dependency and
homogeneity tests were applied for a unit root selection to
EU countries using the LSCI index. Then, appropriate unit
root tests were selected and applied.

RESULTS

To select the most appropriate panel unit root test for the
data set, the series should be examined in terms of cross-
sectional dependence and homogeneity. LM test (Breusch &
Pagan, 1980), CD and CDLM test (Pesaran, 2004) and LM
adjusted test (Pesaran et al., 2008) were applied to the series
by using GAUSS 19 to evaluate cross-sectional dependence
and the results are presented in Table 2 for the EU countries.
6 lags were selected for the analysis since the sample was
quarterly. LM, CD and LM adjusted tests can be used in the
case of T>N and according to the applied cross-sectional
dependency test results, null of no cross-sectional
dependence hypothesis is rejected by all tests. The table also
includes homogeneity test results conducted by Delta Tilde
and Delta Tilde adjusted tests. The results show that the null
of homogeneity is rejected for the EU countries. According to
these results, it has been revealed that the use of second-
is more

generation unit root and stationarity tests

appropriate for the EU sample.

Table 2. Cross sectional dependence and homogeneity test

results
Test Stat Prob
LM (Breusch & Pagan, 1980) 418.649 0.000"
CDIm (Pesaran, 2004) 8.730 0.000"
CD (Pesaran, 2004) -2.943 0.002°
LMadj (PUY, 2008) 7.204 0.000"
Delta Tilde 4.909 0.000"
Delta Tilde Adjusted 5.039 0.000°

Note: * indicates that Ho is rejected

the

dependency in the structure of the data set, it has been

Considering heterogeneity and cross-sectional
determined that the application of second-generation unit
root tests is necessary. We applied the Bootstrap IPS test as
the primary test and the Bootstrap Hadri test as the
supporting test. In the application of the tests, quadratic
spectral was selected as variance estimator, maximum lags
were selected as 6, block size was selected as 50 and number
of bootstrap simulations was selected as 1000. In this
direction, tests were applied by using GAUSS 19, and the
results are presented in Table 3. The null hypothesis of the
Bootstrap Hadri stationarity test is that the series is

stationary. According to the results obtained, the null

hypothesis could not be rejected in trend & intercept. This
result shows that the variable is stationary. On the other
hand, the null hypothesis of the Bootstrap IPS unit root test
is that the series contains a unit root. According to the results
obtained, the null hypothesis is rejected at the 10%
confidence level in the intercept and at the 1% confidence
level in the trend & intercept. The results obtained from both
tests show that the series is stationary and does not contain

unit root.

According to the analysis results, the LSCI variable
converges for EU countries. The deviations in the long run
steady state index values of the countries are temporary and

the values tend to return to their average in the long run.

DISCUSSION AND CONCLUSION

The relationship between the transportation sector and
the economy can be explained by the supply-led growth and
demand-led growth models. According to the supply-led
growth model, improving transportation infrastructures and
increasing investments to these structures increase
commercial activities and support economic development in
the relevant regions. There are always potentials for supply
and demand for various goods in any part of the world.
However, in addition to marketing activities, transportation
opportunities and costs are important obstacles for these
goods to reach the relevant places. By providing the
necessary investment and infrastructure opportunities, these
obstacles can be removed, and commercial activities can be
realized. In this context, the developments in the LSCI
variable also affect the transportation costs negatively
(Fugazza & Hoffmann, 2017) and contribute positively to
exports (Seker, 2019). According to the demand-led growth
model, there is a demand for certain goods first and as a
result of this demand, transportation infrastructure and
investments are needed. This situation leads to an increase in
investments in the transportation sector and facilitating
commercial activities. Whatever the direction, supply or
demand led, there is a very close relationship between
transportation possibilities and economic activities.
Situations such as increasing commercial activities and
facilitating the mobility of capital and production factors
cause the gap between economically poor countries and rich
ones to decrease over time. In this way, the distribution of
income and welfare is balanced, and the countries converge
to each other. This convergence can be seen more clearly in
regions with high integration, such as the European Union.
In addition, economic integration is implemented as a policy
in such regions. As a result, there is economic convergence in
the

empirically. In economic terms, this convergence is likely to

European Union countries, both politically and

show its effects in the transportation sector, which is the most
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Table 3. Results of stationarity and unit root tests

Tests Intercept Trend and Intercept

Bootstrap Hadri Panel - Z 14.578 4.254™
Bootstrap CV. 10% 4.114 2.337
Bootstrap CV. 5% 6.080 3.126
Bootstrap CV. 1% 10.844 4.738

Bootstrap IPS t-bar statistic -1.761 -2.827
p-value for t-bar 0.097 0.000

Note: " indicates acceptance at 99% for Bootstrap Hadri and rejection at 1% for Bootstrap IPS; " indicates rejection at 10% for

Bootstrap IPS.

important factor supporting commercial activities. Because
as the welfare level of economically poor countries increases,
their demand for goods will also increase, which will require
the development of the transportation networks that the
country needs. Thus, a convergence in transport networks is

likely to be observed.

We chose container shipping to measure the convergence
of transport networks. The first reason for this selection is
that mostly final and high value-added goods are
transported with this mode of transport. As the transport of
raw materials will be around certain production centers,
convergence may be somewhat more difficult to observe.
Because final products are demanded by all people, while
raw materials are demanded only by industrial production
centers. The second reason is related to data availability.
Since raw material transportation is mostly conducted on
irregular lines and under perfectly competitive market
conditions, there is no regular indicator of transport network
of every country. However, since container transportation is
generally monopolistic and oligopolistic, there are regular
voyages to countries. In addition, the demand for cargoes
also requires regular transport activities because there are
many cargo owners on a single ship. Therefore, considering
the LSCI variable, we analyzed whether the liner shipping

connectivity in EU countries converged.

As a result of the analysis in which we measured
stochastic convergence using panel unit root tests, we
determined that the panel data set did not contain a unit root,
was stationary, and thus the series converged. Additionally,
according to the results of the cross-sectional dependence
test, we found that there is a dependency in the dataset and
that the shocks (changes) in the LSCI value of a country also
affect other countries. Considering the integrated structure of
the European Union, it is clear that this result is quite normal.
The convergence of LSCI values may also be related to the
increasing welfare levels of the countries. As the welfare
levels of economically converging countries increase, their
demand for goods also increases. Since the transport sector
also has a derived demand structure, convergence in the

economy also affects transport networks. This situation

causes convergence in terms of connectivity in the
transportation sector. The gap between countries with weak
transport network and countries with strong transport
network is decreasing over time. This situation emerges
because of both EU policies and the globalizing world.
Additionally,

development in the fleets for various reasons over time have

increased efficiency and technological
led to a decrease in absolute transportation costs. This
reduction has encouraged trade and increased the number of
stakeholders interested in commercial activities, which has
consequently resulted in a convergence in transportation
networks. In conclusion, our findings show that the process
of economic integration not only contributes to the economic
income of poor countries but also leads to improvements in
their transport networks. Here, strategic partnerships to be
established between countries by considering the strong

sides of them contribute to collective development.

As a result, the fact that the subject of examining the
transportation sector in terms of convergence in the literature
does not attract the attention of enough researchers has
formed our motivation. By choosing an economically,
politically and geographically integrated region such as the
EU, we identified the

convergence on transport. We made an original contribution

similar impact of economic

by finding that, in addition to the convergences in GDP,
unemployment, and trade determined in the literature, there
is also convergence in the liner shipping transport. In future
studies, the issue of convergence in transportation can be
examined in terms of different regions. For countries with
similar characteristics in various profiles, the subject can be

discussed again.
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The purpose of this study is to investigate the impact of the demand for new houses to
ship demolition prices in Turkey through new house sales statistics and Turkish ship

demolition prices. In this direction, asymmetric causality test is used which allows to separate

the shocks contained in the variables and to determine the causal relationships between these

Keywords:

Maritime economics
Demolition prices
Asymmetric causality test

shocks. According to test results, causality relations are determined from positive shocks in
house sales to positive shocks in demolition price and from negative shocks in house sales to

negative shocks in demolition price. On the other hand, any significant causality from

demolition prices to new house sales cannot be determined. This situation shows that changes

in the new house sales are determinative for ship demolition prices in Turkey.

INTRODUCTION

Ship demolition market is affected by both maritime
developments and developments in other sectors using iron,
and this situation causes it to have a complex structure. The
effect stem from the developments in the freight market is
due to the supply of ships in the market. Since the supply in
maritime transport is inelastic in the short run, it cannot
respond to increasing demand immediately and freight rates
may rise to high levels in a short time. Accordingly, new ship
orders increase due to increased revenues and when these
new ships enter the market, they generate surplus supply in
the market. As the operational costs of the new ships are
lower than the old ones, the old ships cannot compete with
the new ships when the freight is very low. Old ships that
cannot carry out transportation in the market are sent to
demolition and their commercial life is terminated if the price
offered by demolition yards is at satisfying levels. Then the
freight levels in the market decreases and forms a new
equilibrium rate (Buxton, 1991). Since the freight rates

consequently increase and decrease in the long run,

researchers define structure of freight market as mean-
reverting (Tvedt, 2003).

The ship demolition market is centered in a few number
of countries in the world which are Bangladesh, India,
Pakistan, Turkey and China. In 2020, their shares in the
market are 40.4%. 30.5%. 17.4%. 9.2% and 1.1% respectively
(UNCTAD, 2021). In times gone, demolition activities were
conducted in many different countries, however these
activities have been displaced over time due to the search for
cheap labor and the regional demand for recycled steel
(Stopford, 2009).

Prices in the demolition market are also determined by
the demand for scrap iron in that country. Therefore, the
demolition sector has a complex and non-linear structure,
because the offer of a higher demolition price does not
always mean more ships are to be dismantled, or the
suggestion of a lower demolition price does not always mean
that fewer ships are dismantled. This requires an asymmetric
network of relationships. In the literature, there are several
studies examining the relationship between the demolition
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market and the freight market (Acik & Bager, 2017; Acik &
Bager, 2018a), its relationship with the international scrap
market (Kagkarakis et al., 2016) and its relationship with the
construction market (A¢ik & Baran, 2019). However, studies
examining the relationship of scrap iron with the housing
sector, which is one of the biggest customers of demolition
sector, are just emerging. The impact of ship demolition
prices on construction costs in Turkey has been investigated
by Agik & Baran (2019) and it has been found that positive
demolition price shocks have triggered positive construction
cost shocks. However, this study has not examined the
possible impact of the construction sector on the demolition
market. Since the demolition prices have an impact on
construction costs, the housing sector can be considered a
customer for the ship demolition market that can have an
impact on the ship demolition prices. However, this question
remains unclear in the literature. The new housing sales
volume, which is an objective indicator of the construction
sector away from inflation and nominal values, is considered
as a reliable indicator to determine the interaction with the
demolition sector, and the effect of the housing sector on the
demolition market is examined by asymmetric causality
method.

As the changes in the new housing sales amount indicate
the demand for new houses, it is inevitable that the changes
in demand may affect the prices in the ship demolition sector.
On the other hand, as the ship demolition sector is also
affected by developments in the freight market, its
relationship with housing sector is likely to be asymmetric.
Therefore, the asymmetric causality method proposed by
Hatemi-] (2012a) is considered to be appropriate for the
purpose of this study. The results show that the increase in
new house sales is reflected in the increase in ship demolition
prices, indicating that demand for new house sales is

important for the Turkish ship demolition sector.

The literature on ship demolition market is presented in
the second section, and the framework of the study is drawn.
The method used in the research is introduced in the third
section. After examining the data set, the findings obtained

from analyzes are presented in the fourth section.

LITERATURE REVIEW

Studies in the literature have approached the ship
demolition market from six main aspects; (i) its relationship
with the freight market (A¢ik & Bager, 2017; Acik & Baser;
2018a); (ii) its relationship with the demolition market
(Kagkarakis et al, 2016; Agik & Bager, 2019); (iii) its
relationship with the construction sector (Ag¢ik & Baran,
2019); (iv) the ship owners’ decision for demolition in
different market conditions (Yin & Fan, 2018); (v) the factors

affecting the probability of demolition in major yards (Knapp
et al., 2008); (vi) process of ship sale for demolition (Karlis &
Polemis, 2016); (vii) its relationship with steel prices (Tung &
Acik, 2019); (viii) and its relationship between interest rate
(Agik et al., 2020).

The ship demolition market is also related to the freight
market and its structure becomes asymmetrical. In the first of
the studies related to the freight market, Acik & Bager (2017)
discussed the relationship between freight rates and the
tonnage of ships sent for demolition with a general analysis.
At the end of the study, the authors found a negative
correlation between the freight rates and the tonnage of the
ship demolished. This situation is interpreted as the inability
of the old ships against falling freight levels when excess
supply occurs in the market. In addition to freight rates,
interest rates also have a negative effect on the tonnage of
ships sent for demolition, as they affect the cost of purchasing
new or second hand ships (A¢ik et al., 2020). On the other side
of the complexity, ship demolition prices are placed, because
ship demolition prices are an evaluation criterion for older
ships in the market and high prices can be effective in
demolition decisions of shipowners as also mentioned by
(Knapp et al., 2008). In this respect, the study examining the
issue was again conducted by Acik & Baser (2018a) and the
relationship between freight rates and demolition prices was
examined. The study found a positive correlation between
freight rates and ship demolition prices, and this was
attributed to two factors: (i) the high demolition price is
indicative of a buoyant economy, which consequently causes
high demand for transport resulting in a high freight rates (ii)
demolition yards offer higher prices to ships due to the low
number of ships sent to the demolition due to high freight

rates.

Since the customers of the ship demolition market are the
sectors that use scrap iron, it is likely to have a relationship
with global scrap iron market. The share of ship demolition
in the global scrap market is very low (Mikelis, 2013), which
prevents it from assuming a price-determining role. Even this
situation causes ship demolition prices to be inefficient,
which means prices can not follow random walk (A¢ik &
Baser, 2018b). The relationship between international scrap
prices and ship demolition prices was analyzed by
Kagkarakis et al. (2016) using Granger causality analysis.
They determined one-way causality from the international
scrap steel price to the ship demolition price, which confirms
the inability of price-determination for ship demolition
market. In addition to being influenced by global scrap
prices, Acgik & Bager (2019) conducted a study showing that
they follow each other’s prices while setting demolition
prices. On the customer side of the ship demolition market, a

paper very close to the subject we have examined in this
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study was carried out by Acik & Baran (2019). The authors
examined the effect of Turkish ship demolition prices on
construction costs in Turkey with an asymmetric causality
test. The results revealed that positive shocks in the
demolition price were identified as the cause of positive
shocks in construction costs in Turkey. The main reason for
this is that steel prices are closely related to ship demolition
prices and they significantly affect demolition prices as
indicated by Tung & Agik (2019). Considering the interaction
in previous study, in order for ship demolition prices to affect
construction costs, the housing sector must be a customer of
the demolition market. Therefore, it is inevitable that
developments in the housing sector will affect the demolition
market, and this is a question mark in the authors” work. In
this respect, our study assumes a complementary role and
examines the impact of changes in Turkish new house sales
on Turkish demolition prices and makes an original

contribution to the literature.

METHODOLOGY

Many statistical methods are used to examine the
relationships between variables. Their choices may vary
according to the data available, the desired result and the
theoretical point of view. One of the most common is
causality tests and was first developed by Granger (1969).
According to this method, if own and past values of a series
explain the present and future values of the other series better
than its own values, a Granger causality can be mentioned
among them (Dura et al., 2017). However, in later studies, it
has been shown that linear causality analysis failed to
identify nonlinear relationships between the variables
(Adigtizel et al, 2013; Bal & Rath, 2015; Kumar, 2017).

Asymmetric causality method proposed by Hatemi-]
(2012a) is one of the methods developed by considering
standard linear causality as insufficient. This method
separates the shocks of the variables as negative and positive,
and presents the causal relationship between these shocks in
four different combinations. It includes the view of Toda &
Yamamoto (1995) test and considers the possible nonlinear
structures in the series (Shahbaz et al, 2017). Given that
asymmetric positive and negative shocks can produce
different causal impacts (Hatemi-J, 2012b), it provides a very
good advantage in diversifying the results. Hatemi-J (2012a)
uses bootstrap simulations in order to calculate critical
values, since the possible autoregressive conditional
heteroscedasticity in the series should be evaluated (Tugcu et
al., 2012). Therefore, thanks to the leverage corrections, this
method provides more accurate critical values (Hatemi-] &
Uddin, 2012). In addition, the asymmetric test does not oblige
to data to be normally distributed and this provides a great

advantage (Hatemi-J, 2012a) considering that financial series

are exposed to too many unexpected shocks and events

causing non-normal distributions.

In this method, the series do not have to be stationary
since it includes Toda & Yamamoto (1995) process, but the
maximum degree of integration needs to be found (Umar &
Dahalan, 2016). It is investigated by unit root tests and if there
is unit root, additional lag(s) is added to established
unrestricted vector autoregression (VAR) equations (Hatemi-
J & Uddin, 2012).

If signs of nonlinear structures can be detected, it can be
said that nonlinear methods are more appropriate (Lim &
Ho, 2013). In this direction, before the application of the
asymmetric causality test, BDS (Broock et al, 1996)
Independence test, ARCH LM (Engle, 1982) test, Ljung-Box
(Ljung & Box, 1979) test and Normality test are applied to the
residuals of autoregressive moving averages (ARMA)
models developed for each variable in order to investigate

non-linear structures.

DATA AND FINDINGS

Among the variables discussed, the house sales variable
includes the first sales amounts of mortgaged and other sales
types in Turkey. Second hand house sales statistics are
excluded from the study considering the lack of relationship
with construction iron. The Turkish demolition and house
sales data consists of 77 monthly observations and covers the
period between January 2013 and May 2019. The graphical
display of the variables is presented in Figure 1. In the graph,
the sudden decline in house sales due to the recent economic

fluctuations and the rise in interest rates can be clearly seen.

360 90,000
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70,000

N
f| ‘/’\ 60,000

50,000
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53|eS 3SNOH
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2013 2014 2015 2016 2017 2018
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Figure 1. Graphical display of the variables (Sources:
Athenian Shipbroker, 2019; TurkStat, 2019)

Descriptive statistics of the demolition price and house
sale are presented in Table 1. In the period under
consideration (January 2013-May 2019), an average of 49
thousand new houses have been sold per month. Sales
increased to 75 thousand at most while the lowest was 31
thousand. In the demolition prices, pricing is made based on
US dollars per Light Displacement Tonnage (LDT), which is
used for measurement of the steel content of the ships. The
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total demolition value is calculated by multiplying LDT by
the current demolition price (Allum, 2013).

Table 1. Descriptive statistics of the variables (Sources:
Athenian Shipbroker, 2019; TurkStat, 2019).

Variables Demo House ALnDemo A Ln House
Mean 251.5 49186 -0.002 -0.001
Med. 267.5 48255 0.006 0.02
Max. 336 74815 0.16 0.53
Min. 148 31048 -0.24 -0.81
Std. Dev. 51.1 9907 0.07 0.24
Skew. -0.42 0.63 -0.85 -0.97
Kurt. 1.99 3.07 4.64 4.40
J-B. 5.52 5.18 17.8 18.3
JB Pro. 0.06 0.07 0.00 0.00
Obs. 77 77 76 76

The logarithms of the series have been taken before the
analysis in order to increase the processability of the series
and to make the discrete data continuous. In addition, better
distribution properties may be obtained by doing so. The
statistics of the variables that are converted to return series
via formula given in the Equation (1) are also presented in the
table. When the distribution of return series is examined, it is
seen that they do not show normal distribution and this
situation may indicate that they are not linear. However, this
information needs to be verified by improved nonlinearity

indicators.

Ry = In(Py) — In(Pe_q) 1)

Since the method used in the study follows Toda &
Yamamoto (1995) process, the stationarity of the series is not
compulsory. Only the maximum integration degree needs to
be determined. For this purpose, Augmented Dickey-Fuller
(ADF) (Dickey & Fuller, 1979) and Philips Perron (PP)
(Phillips & Perron, 1988) tests are performed. The results
presented in Table 2 indicated that, the null of unit root has
been rejected at level for hose sales variable, while the null of
unit root for demolition price has been rejected at first
difference. In this case, house sales are determined as I (0) and
Table 2. Unit root test results

demolition prices as I (1), which indicate that maximum

order of integration (dmax) value is 1.

Granger causality test has been also performed to
determine the possible linear relationship between the
variables and the results are presented in Table 3. In order to
apply the standard Granger causality analysis, the series
must be stationary. Therefore, the level of house sales and the
first difference of demolition have been used. The most
appropriate lag for VAR equations has been chosen as
maximum 7, and it has been determined that the fourth lag
having the lowest Akaike information criterion (AIC) value
(-2.80) is the optimal lag. The results revealed that, no
significant causal relationship has been found. This provides
an indication that it is not possible to obtain results with
linear methods in nonlinear variables. Therefore, the non-
linear structures of the series are examined and the
appropriateness of the asymmetric causality test is checked

in the further sections.

In order to examine the nonlinear structures in the
variables, the most appropriate ARMA models are estimated
for both variables in return form. When the residuals of the
model are separated, the series is freed from the deterministic
ARCH LM, BDS

Normality and Ljung-Box tests are applied to the residuals of

parts. Afterwards, Independence,
the model. The rejection of the null hypothesis in any of these
tests can be interpreted as a sign of nonlinear structures.
Firstly, ARMA (1, 8) model with -2.62 AIC value has been
found as the most appropriate one for demolition price. As a
result of the tests applied to the residuals, the null hypothesis
has been rejected only in the normality test. Secondly ARMA
(11, 2) model with -0.53 AIC value has been found as the most
appropriate one for house sales. When tests were applied to
residues, the null hypothesis has been rejected in ARCH LM,
BDS Independence and Ljung-Box tests. Accordingly, it may
be concluded that the housing sales variable has a strong
nonlinear structure and the demolition price variable has a
weak nonlinear structure. In this case, asymmetric causality

test can be applied and the results can be interpreted safely.

Level First Difference
Variable Intercept Trend and Intercept Intercept Trend and Intercept
Ln House -6.56™ -6.73™ -10.6™ -10.7
ADF
Ln Demo -1.57 -1.39 -7.95™ -8.03™
Ln House -6.85™ -6.95™ -20.6™ -22.6™
PP
Ln Demo -1.68 -1.53 -7.82™ -7.75™

Note: Critical Values: -2.58" for 1%0, -2.90™ for 5%,
and intercept.

-3.51"" for 1% at Intercept; -3.16" for 10%, -3.47" for 5%, -4.08™" for 1% at trend
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Table 3. Standard granger causality test

Ho Hypothesis Chi-Square DF. Prob.
House does not granger cause demolition 6.68 4 015
Demolition does not granger cause house 543 4 024
Table 4. Asymmetric causality test results
House => Demolition Demolition => House
H*D* H*D- HD- HD* D*H* D*H- D-H D-H*
Optimal Lags; VAR(p) 1 1 1 1 1 1 1 2
Additional Lags 1 1 1 1 1 1 1 2
Test statistics (MWALD) 3.72 0.14 6.85 0.92 0.16 1.30 1.36 2.32
Asym. chi-sq. p-value 0.05 0.70 0.00" 0.33 0.68 0.25 0.24 0.12
Critical Values 1% 10.4 10.7 11.3 7.84 6.30 8.54 7.98 7.39
5% 4.72 5.03 4.39 4.50 3.57 4.74 3.59 4.58
10% 3.06 2.96 2.85 2.86 2.61 3.04 2.59 3.12

The two-way causality test results between the variables
are presented in Table 4. The results revealed that, significant
causal relationships have been found only from the house
sales variable to demolition prices. Positive shocks in home
sales are the cause of positive shocks in the demolition price,
and negative shocks in home sales are the cause of negative

shocks in the demolition price.

DISCUSSION AND CONCLUSION

The ship demolition sector is complex due to its
relationship with both the freight market and the iron and
steel market. It is affected both by the developments in the
freight market and by global scrap prices. This situation
makes it difficult to determine econometric relations by
linear methods. When the literature on ship demolition sector
is examined, it is observed that the studies made on the
customers of ship demolition sector are insufficient. In
particular, there are almost no studies examining the
relationship between ship demolition and construction
sector. The only study available in the literature was
conducted by Acik & Baran (2019) and the impact of the
change in ship demolition prices on Turkish construction
costs was examined. The authors found that positive shocks
in ship demolition prices were the cause of positive shocks in
construction costs. These results show that the construction
sector is a customer of the ship demolition sector. However,
in the study conducted by the authors, the impact of the
housing sector on the ship demolition sector was not
examined and constitutes an important gap. Our study

examines the impact of the construction sector on ship

demolition market by taking on an integral role using the
number of new house sales in Turkey. Our results show that
the increase in house sales leads to an increase in ship
demolition prices and the decrease in house sales causes a
decrease in ship demolition prices, and indicate that the
Turkish construction sector is effective in Turkish demolition

market prices.

These results show that new house sales numbers in
Turkey can be used as a leading indicator for ship owners
who want to evaluate their ships in the Turkish demolition
market. This is because there is an asymmetric causality
relationship from house sales to demolition prices. Past and
current house sales values can significantly explain future
demolition prices. Furthermore, considering the fact that
other ship demolition prices follow Turkish prices in the
study conducted by Acik & Baser (2019), this indicator
quality increases its importance for all international

shipowners.

The limitation of the study is the available data set, and
more results that are robust can be obtained if longer dataset
is obtained. Further studies can obtain results that are more
generalizable by examining the relationship discussed here
with panel data sets for countries with intense ship

demolition activities.
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This study investigated the effect of different temperatures and different nitrogen
concentrations on the lipid content and biomass of Chlorella microalgae. In this study, algae
were cultured in five media with different amounts NaNO:s as 3, 1.5, 0.80, 0.40 g/L, and three

temperatures (10, 20, 30 °C). The results of the experiments showed that the optimal

Keywords:

Chlorella vulgaris
Nitrogen starvation
Temperature
Lipids biodiesel

temperature and nitrogen concentration for the biomass increase in Chlorella vulgaris are 30°C
and 3 g/L, respectively. It was observed that biomass decreased and lipid amount increased

due to the decrease in nitrogen concentration. The high lipid amount of 20.80% dry weight

(DW) was obtained from the algae produced at 30°C in the free-nitrate medium. The
contribution of temperature change to lipid production was not as effective as nitrogen
deficiency in the study. According to the fatty acid analysis results made by GC-FID, C.

vulgaris seems suitable for biodiesel production because it contains medium-length (C16-C18)

fatty acid chains.

INTRODUCTION

The world population is increasing day by day, and it is
predicted that the world population will increase by 1.5 times
in 2050 (Sajjadi et al., 2018). Fossil fuel reserves, which use for
a significant part of the energy need in the world, are rapidly
being depleted. The efficient use of energy is even more vital
today due to the rapid decrease in fossil fuels and the increase
in fuel demand (Widjaja et al., 2009). In addition to the
depletion of oil reserves, another essential issue that should
not neglect is the rapidly emerging environmental pollution
(Liew et al.,, 2014). Therefore, the production and use of

environmentally friendly, renewable, and sustainable energy

resources are supported worldwide. Most of the renewable

energy sources such as biodiesel, bioethanol, and
biohydrogen are produced from plant sources. However,
since more than 95% of its production produces in vital soil
resources or arable lands required for living creatures and
depletes freshwater used in irrigation, it is more harmful to
both environment and economy (Sajjadi et al., 2018). In this
case, the importance of alternative biofuel sources has
increased. The most striking of these alternative sources
recently are algae. Microalgae can produce lipids without the
arable

than

need for land. Microalgae are much more

advantageous terrestrial plants for potentially

producing biodiesel in all regions of the World (Metting,

1996). Therefore, microalgae are considered an important
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source of raw material for biodiesel (Li et al., 2008). However,
not every microalgae species can be produced easily and
quickly. The microalgae species selected for biodiesel
production should both be able to increase its biomass
rapidly and have high lipid content. However, algae
containing a high number of lipids grow more slowly than
those with low content (Vasudevan & Briggs, 2008; Deng et
al., 2009). Chlorella is the first to come to mind because it can
both produce rapidly, and its lipid content reaches
approximately 14 to 22% of its dry weight when produced
under normal conditions (Illman et al., 2000; Spolaore et al.,
2006). Nevertheless, the quality and quantity of algal lipids
exhibit changes depending on various environmental
conditions such as temperature, nutrient, light intensity
(Ilman et al., 2000; Liu et al., 2008; Seyhaneyildiz Can et al.,
2015).

Many studies have been conducted on the role of nitrogen
and temperature in algal lipid accumulation (Dong et al.,
2013; Olofsson et al, 2014). In the study conducted to
determine the effect of nitrogen on lipid accumulation, it was
observed that microalgal growth was negatively affected by
nitrogen deficiency, whereas lipid accumulation increased
(Lombardi & Wangersky 1991). The increases in lipid content
vary by species (El-Baky et al., 2004; Pal et al., 2011; Olofsson
et al, 2014). Also, nitrogen is the limiting factor for
developing many species (Li et al., 2010; Park et al.,, 2012).
Another important factor is temperature. Temperature is one
of the environmental factors affecting algal development and
lipid accumulation. Again, the effect of temperature on
biomass and lipid accumulation varies from species to
species (Xin et al., 2010; Park et al., 2012; Roleda et al., 2013).

The main objective of this study is to examine the

synergistic or antagonistic effects of nitrogen and
temperature on growth rate and lipid productivity of
Chlorella vulgaris. For this purpose, C. vulgaris was cultivated
at three temperatures using nutrient media containing five
nitrogen concentrations. Additionally, optimum temperature
and nitrogen concentration have been determined for both
biomass production and lipid accumulation to determine the

suitability for biodiesel production.

The main objective of this study is to examine the

synergistic or antagonistic effects of nitrogen and
temperature on growth rate and lipid productivity of
Chlorella vulgaris. For this purpose, C. vulgaris was cultivated
at three temperatures using nutrient media containing five
nitrogen concentrations. Additionally, optimum temperature
and nitrogen concentration have been determined for both
biomass production and lipid accumulation to determine the

suitability for biodiesel production.

MATERIAL AND METHODS

Microalgae

C. vulgaris Beijerinck (Chlorophyceae) used in the study
was isolated from a fish pond in Ege University, Faculty of
Fisheries, Izmir, Turkey. The isolated algae were transferred
from agar plate prepared with f/2 nutrient medium (Guillard,
1975) to liquid culture medium.

Culture System

Trials were conducted in triplicate in 1000 mL Erlenmeyer
flasks with 500 mL /2 medium at different temperatures (10,
20, 30 °C) and different nitrogen concentrations (3, 1.5, 0.8, 0.4
g/L, and nitrate-free) to investigate the effects of nitrogen
deficiency and temperature on biomass and lipid yield. All
glassware and nutrient media used in the trials were
sterilized by autoclaving for 15 min, at 121°C, 1-atmosphere
steam pressure, to prevent contamination during production,
and they were kept at room temperature for 24 h before
inoculation. Algae in 20 mL test tubes were inoculated into
ImL Erlenmeyer flasks. The continuously aerated culture
medium was kept constant at pH 7.5 with sodium
bicarbonate and HCI buffer solution. In the 18-day
experiment, the light intensity of 33.6 pumol photon was
applied continuously to all experimental groups, and the
cultures were shaken twice a day to prevent algae

precipitation.

Microalgal Biomass Concentration

Algal dry weight was measured daily by a precision
balance (Precisa XB 220A) for 18 days. Before measuring the
dry weight, the algae were filtered with filtration papers,
then washed with distilled water and dried at 100°C for 12 h
(Lee, 1998). All measurements were conducted in triplicate.
At the end of the culture period, all algal biomass was
centrifuged at 4000 rpm for 5 min using a TD3 (800B)
centrifuge. The algal biomass was washed with distilled
water three times to cleaned biomass from nutrient media,
and they were dried stored at —20°C for later analysis (Lee,
1998).

Cell Disruption and Lipid Extraction

Before starting to break up dried algae cells, 5 mL
phosphate buffer solution (pH 7.4) was added to prevent side
reactions. An aliquot (1 g) of the dry cell biomass was broken
up in Bead-beater at 4800 rpm for 3 min. The algae broken up
in Bead-beater were removed into centrifuge tubes, and 6 ml
hexane per 1 g dry algae was added and centrifuged at a
high-speed of 4000 rpm for 5 min. After 24 h, residual
microalgae were separated from the lipid-hexane mixture

using a filter paper with 0.50 um mean pore diameter. The
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hexane in the hexane-lipid mixture was evaporated at 60°C,
and the remaining lipid was measured gravimetrically. Lipid
amount was determined in terms of the percentage of dry
weight (Lee, 1998).

Fatty Acid Composition

To determine the fatty acid compositions of lipids were
used Perkin Elmer Clarus 500 gas chromatography (GC-FID)
and fused silica RTX-2330 capillary column (30 m x 0.25 mm
i.d. x 0.25 um film thickness; Restek Corp., Bellefonte, PA,
USA). Instrument check-out and determination of fatty acids
of the samples was accomplished with a 37-component

mixture (Supelco number 18919). As a carrier, helium was

04 -

0.35 -

I
(O8]
1

<

N

Q1
1

Dry weight (g/L)
=)
o o
T

e
—_
1

0.05 A

0 T T T T T

used at an injection-split ratio of 1/50 and a gas flow rate of
1.0 mL/min. The gas chromatography column was started to
be heated. When the column temperature reached 100°C, 1
pL of the extracted lipids were injected. The column
temperature was increased at 5°C/minutes from 100 to 180°C
(for 10 min), and then to 250°C (for 20.7 min) at 3°C/minutes.

Statistical Analysis

The dry weight and the extracted lipid contents from the
five groups were compared using a one-way ANOVA and
Duncan’s multiple comparison method. The level of

significant difference was at P<0.05.
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Figure 1. The dry weight of C. vulgaris cultured at 10°C
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Figure 2. The dry weight of C. vulgaris cultured at 20°C
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Figure 4. The total lipid amount of C. vulgaris cultured at different temperatures

RESULTS

Effect of Temperature and Nitrogen Concentration on

Algal Biomass

Biomass slowly increased in algae culture at 10°C until
day 9th and decreased in the following days (Figure 1). The
maximum biomass obtained during the 18-day-old trial was
determined as 0.357 g/L on the 6th day, in the nutrient
medium containing 3 g/L NaNOs concentration. When the
results of the experiment conducted at 20°C were examined,
it was noted that the logarithmic phase continued until the
13th day in medium containing 3 g/L NaNOs concentration,
and the maximum biomass was 2.13 g/L on the 13th day

(Figure 2). The logarithmic phase continued until the 12th
day for the trial conducted at 30°C, and again, maximum
development was achieved as 2.84 g/L on the 13th day, with
3 g/L NaNO:s concentrations (Figure 3).

The Effect of Temperature and Nitrogen Concentration on

Algal Lipid Production

The changes in temperature and nitrate concentration led
to significant changes in the cell composition, facilitating the
accumulation of lipid components in microalgae during
batch culture. In this study, reducing nitrate was more
effective than the temperature for lipid accumulation. When

the results of the study are examined, it was determined that
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Table 1. Growth and lipid values for C. vulgaris microalgae cultured at different temperatures (mean * standard deviation)

10°C 20°C 30°C
NaNOs (g/L)
DW (g/L) Lipid (% DW) DW (g/L) Lipid (% DW) DW (g/L) Lipid (% DW)

3 0.273%+0.06 7.53£0.38 1.3712£0.75 6.700<£0.20 1.7352+0.87 8.80<£0.53
15 0.2680.05 8.07£0.71 1.2212+0.59 7.367:+0.25 1.487°+0.69 9.40<£0.69
0.8 0.263%0.06 9.200<1.40 0.976"+0.44 7.933<£0.50 1.209<£0.49 12.00°+0.53
0.4 0.26812£0.05 10.6+0.53 0.544<+0.17 14.4670+1.10 0.7884+0.34 19.002£1.22

Nitrate-free 0.245+0.05 12.2041.25 0.439<£0.07 16.9331.10 0.6744+0.22 20.80°+2.09

Note: Different superscript letters (% Y, <, 9) indicate that the values of the means in the table are significantly different P<0.05

the most efficient group in terms of lipid is the algae cultured
in the nitrate-free nutritional medium at 30°C (Figure 4). In
terms of biomass, the most productive group is algae
cultured in a nutrient medium containing 3 g/L nitrate at
30°C (Table 1).

In this study, both the optimum and adverse conditions
were created on algae to observe the change in lipid amounts.
The following equation (1) was used to find the most efficient

group in terms of lipid production in studies.

DW (g)xlipid (DW %)

Lipid amount (g) = 00

@)
According to the equation, it was determined that the
most efficient group for both biomass and lipid is the culture

in a nutrient medium of 3 g/L nitrates at 30°C (Table 1).

Table 2. The fatty acid content and concentration of C.
vulgaris

Fatty acids Fatty acid concentration (%)
Linoleic acid 23.89+0.04
Margaric acid 0.86+0.06
Miristoleic acid 1.66+0.03
Oleic acid 4.24+0.08
Palmitic acid 32.72+0.06
Palmitoleic acid 3.88+0.007
Stearic acid 10.15+0.006
Trans linolenic acid 20.76+0.004
Undecanoic acid 1.84+0.004

Fatty acid compositions of the lipids obtained from the
most efficient group were determined by GC-MS (Table 2).
Biodiesel is defined as fatty acid alkyl esters (FAAEs) derived
from vegetable and animal oils. Biodiesel is mainly esters of
six fatty acids: palmitic acid (C16: 0), stearic acid (C18: 0),
oleic acid (C18: 1), linoleic acid (C18: 2), and linolenic acid
(C18: 3) (Chuck et al., 2009). Table 2 shows that most fatty
acids of C. wvulgaris are essential fatty acids for biodiesel
production. These results demonstrate that C. vulgaris is an

appropriate species for biodiesel production.

DISCUSSION

Differences in the culture environment affect the biomass
and cell contents of algae. Changes in algal growth and lipid
production of cells have been more pronounced, particularly
in nitrate deficiency, the essential nutrient (Pinto et al., 2003;
Ip and Chen, 2005). All studies conducted with microalgae, it
has been observed that algae accumulate lipids, especially
triglycerides, despite nitrogen deficiency (Hsieh and Wu,
2009; Yeh and Chang, 2011; Sun et al., 2014). In this study, the
response of C. vulgaris to varying nitrate concentrations was
investigated. Dry biomass weight was used for C. vulgaris
growth assessment. Results indicated that biomass decreased
but

conversely, lipid production increased. Similarly, other

in response to declining nitrate concentrations,

studies were reported that the growth of Chlorella pyrenoidosa
and Scenedesmus obliqguus decreased growth under nitrogen-
deficient conditions (Mandal and Mallick, 2009; Nigam et al.,
2011). In this study, there is an inverse relationship between
the lipid produced by algae and nitrate concentration. The
reason can be expressed as algae modifying their lipid
metabolism to adapt to adverse conditions occurring in

culture conditions (Su et al., 2011).

However, one of the main factors affecting the growth of
fatty acids, lipids, and species produced by microalgae is the
temperature (Renaud et al., 2002; Converti et al., 2009; Taoka
et al., 2009). In this study, besides the nitrate concentration,
the effect of different temperatures on the algae biomass and
lipid content was also investigated. Algal biomass increased
with temperature. However, the effect of temperature on
lipid production was not significant as on algal growth.
However, lipid production at 30°C was higher in all groups
compared to other temperatures. The differences in both
temperature and nitrogen concentration in the experiments
made stress on C. vulgaris, and this stress caused a response
as increased lipid accumulation. As seen in the literature,
Illman et al. (2000) and Liu et al. (2008) reported that the
amount and content of lipids inside the cell vary depending
on factors temperature or light intensity. Temperature affects
the physiological process by changing the speed and stability
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of the chemical reactions of cellular components. However,
this effect also depends on the strain species (Sandnes et al.,
2005; Griffiths and Harrison, 2009; Van et al., 2012).

In this study, the suitability of C. vulgaris for biodiesel
production was also tried to be determined. Therefore, the
answer to the question of how to increase biomass and the
amount of lipid was sought. Because biomass production is
as significant as lipid accumulation for the efficiency of the
study. We observed that the most productive group in terms
of both biomass and lipid was the algae grown in medium
with 3 g/L nitrogen at 30°C. Fatty acid analysis of this most
productive group was made. The fatty acid profile of an alga
determines the usage areas of that alga. For example, it is
harmful to use an oil with a high erucic acid content as a food
raw material. On the other hand, polyunsaturated fatty acids
are highly nutritionally valuable (Sissener et al., 2018). Oils
containing excessive amounts of free fatty acids reduce
biodiesel yield by producing soap in reactions with alkali
catalysts. Therefore, triglycerides containing long-chain fatty
acids and oils containing less free fatty acids are preferred for
biodiesel production (Ekin, 2019). According to the fatty acid
analysis results of C. vulgaris in our study, it was seen that it

contains high amounts of long-chain fatty acids (Table 2).

CONCLUSION

It was interesting data that lipid production increases by
reducing nitrogen in the nutrient media. It was also
noteworthy that the temperature was not as effective as
nitrogen. However, if we want to produce fuel that can
compete with petroleum both ecologically and economically,
we must make a product that is more cost-effective and more
environmentally friendly. For example, algae can be
produced in wastewater. Thus, while the nutrient medium
required for algal biomass is taken from wastewater, the
polluting effects of wastewater are also reduced. Or, algae
production facilities can be established in areas where the
industry is concentrated, and thus, algae can reduce
industry-source carbon dioxide. As the number of such
applications to be conducted on a commercial scale increases,
the biodiesel obtained from algal lipids will be superior to

petroleum-based fuel.

ACKNOWLEDGEMENTS

This work was supported by The Scientific and
Technological Research Council of Turkey (TUBITAK), Grant
No: CAYDAG-107Y013.

Compliance With Ethical Standards
Authors’ Contribution

SSC designed the study and performed algae culture and
lipid extraction from algae. EK prepared the literature. SC
wrote the first draft of the manuscript. GT performed
statistical analyses. HT assisted in laboratory work. TS
helped in all phases of the studies. All authors read and
approved the final manuscript.

Conflict of Interest

The authors declare that there is no conflict of interest.

Ethical Approval

For this type of study, formal consent is not required.

REFERENCES

Abd El-Baky, H. H., El Baz, F. K., & El-Baroty, G. S. (2004).
Production of lipids rich in omega 3 fatty acids from
the halotolerant alga Dunaliella salina. Biotechnology,
3(1), 102-108. https://doi.org/10.3923/biotech.2004.102.108

Can, $.S., Demir, V., & Can, E. (2015). Evaluating the dilution

of municipal wastewater on biomass increase, lipid

production and nutrient removal by the blue-green
algae  Spirulina  platensis  (Geitler).
Environmental Bulletin, 24(3), 904-909.

Chuck, C. ], Bannister, C. D., Hawley, J. G., Davidson, M. G,,
La Bruna, L., & Paine, A. (2009). Predictive model to
assess the molecular structure of biodiesel fuel. Energy
& Fuels, 23(4), 2290-2294.
https://doi.org/10.1021/ef801085s

Converti, A., Casazza, A. A., Ortiz, E. Y., Perego, P., & Del
Borghi, M. (2009). Effect of temperature and nitrogen

Fresenius

concentration on the growth and lipid content of

Nannochloropsis oculata and Chlorella vulgaris for

biodiesel production. Chemical Engineering and
Processing: Process Intensification, 48(6), 1146-1151.
https://doi.org/10.1016/j.cep.2009.03.006

Deng, X., Li, Y., & Fei, X. (2009). Microalgae: A promising
feedstock for biodiesel. African Journal of Microbiology
Research, 3(13), 1008-1014.

Dong, H. P, Williams, E., Wang, D. Z,, Xie, Z. X., Hsia, R. C,,
Jenck, A., Halden, R., Li, ]J., Chen, F., & Place, A. R.

(2013). Responses of Nannochloropsis oceanica IMET1 to

long-term nitrogen starvation and recovery. Plant
Physiology, 162(2), 1110-1126.
https://doi.org/10.1104/pp.113.214320

106


https://doi.org/10.3923/biotech.2004.102.108
https://doi.org/10.1021/ef801085s
https://doi.org/10.1016/j.cep.2009.03.006
https://doi.org/10.1104/pp.113.214320

Seyhaneyildiz Can et al. (2021) Acta Natura et Scientia 2(2), 101-108

/Q, ACTANATURA ET SCIENTIA

Ekin I. (2019). Quality and composition of lipids used in

biodiesel production and methods of
transesterification: A review. International Journal of
Chemistry and Technology, 3(2), 77-91.

https://doi.org/10.32571/ijct.623165
Griffiths, M. ]., & Harrison, S. T. (2009). Lipid productivity as
a key characteristic for choosing algal species for

biodiesel production. Journal of Applied Phycology,
21(5), 493-507. https://doi.org/10.1007/s10811-008-
9392-7

Guillard, R. R. L. (1975). Culture of phytoplankton for
feeding marine invertebrates. In W. L. Smith, & M. H.

Chanley (Eds.), Culture of marine invertebrate animals
(pp- 29-60). Springer. https://doi.org/10.1007/978-1-
4615-8714-9 3

Hsieh, C. H., & Wu, W. T. (2009). Cultivation of microalgae
for oil production with a cultivation strategy of urea
limitation. Bioresource Technology, 100(17), 3921-3926.
https://doi.org/10.1016/j.biortech.2009.03.019

Illman, A. M., Scragg, A. H., & Shales, S. W. (2000). Increase

in Chlorella strains calorific values when grown in low

nitrogen medium. Enzyme and Microbial Technology,
27(8), 631-635. https://doi.org/10.1016/s0141-
0229(00)00266-0

Ip, P. F., & Chen, F. (2005). Employment of reactive oxygen

species to enhance astaxanthin formation in Chlorella

zofingiensis in  heterotrophic  culture.  Process
Biochemistry, 40(11), 3491-3496.
https://doi.org/10.1016/j.procbio.2005.02.014

Lee, S.J., Yoon, B. D., & Oh, H. M. (1998). Rapid method for

the determination of lipid from the green alga

Botryococcus braunii. Biotechnology Techniques, 12(7),
553-556. https://doi.org/10.1023/A:100881171

Li, Q., Du, W,, & Liu, D. (2008). Perspectives of microbial oils
for biodiesel production. Applied Microbiology and
Biotechnology, 80(5), 749-756.
https://doi.org/10.1007/s00253-008-1625-9

Liew, W. H., Hassim, M. H., & Ng, D. K. (2014). Review of

evolution, technology and sustainability assessments

of biofuel production. Journal of Cleaner Production, 71,
11-29. https://doi.org/10.1016/j.jclepro.2014.01.006
Liu, Z. Y., Wang, G. C., & Zhou, B. C. (2008). Effect of iron on
growth and lipid accumulation in Chlorella vulgaris.
Technology, 99(11), 4717-4722.
https://doi.org/10.1016/j.biortech.2007.09.073
Lombardi, A. T., & Wangersky, P. J. (1991). Influence of
phosphorus and silicon on lipid class production by

Bioresource

the marine diatom Chaetoceros gracilis grown in
turbidostat cage cultures. Marine Ecology Progress
Series, 77, 39-47. https://doi.org/10.3354/meps077039

Mandal, S., & Mallick, N. (2009). Microalga Scenedesmus
obliquus as a potential source for biodiesel production.
Applied Microbiology and Biotechnology, 84(2), 281-291.
https://doi.org/10.1007/s00253-009-1935-6

Metting, F. B. (1996). Biodiversity and application of
microalgae. Journal of Industrial Microbiology, 17(5),
477-489. https://doi.org/10.1007/bf01574779

Nigam, S., Rai, M. P., & Sharma, R. (2011). Effect of nitrogen

on growth and lipid content of Chiorella pyrenoidosa.

American Journal of Biochemistry and Biotechnology, 7(3),
124-129.

Olofsson, M., Lamela, T., Nilsson, E., Bergg, J. P., Del Pino, V.,
Uronen, P., & Legrand, C. (2014). Combined effects of
nitrogen concentration and seasonal changes on the
production of lipids in Nannochloropsis oculata. Marine
Drugs, 12(4), 1891-1910.
https://doi.org/10.3390/md12041891

Pal, D., Khozin-Goldberg, 1., Cohen, Z., & Boussiba, S. (2011).
The effect of light, salinity, and nitrogen availability

on lipid production by Nannochloropsis sp. Applied
Microbiology and  Biotechnology, 90(4), 1429-1441.
https://doi.org/10.1007/s00253-011-3170-1

Park, S.J., Choi, Y. E.,, Kim, E. J., Park, W. K,, Kim, C. W, &
Yang, J. W. (2012). Serial optimization of biomass

production using microalga Nannochloris oculata and

corresponding lipid biosynthesis. Bioprocess and

Engineering, 35(1), 3-9.
https://doi.org/10.1007/500449-011-0639-3

Pinto, E., Sigaud-kutner, T. C. S, Leitao, M. A., Okamoto, O.
K., Morse, D., & Colepicolo, P. (2003). Heavy metal-
induced oxidative stress in algae. Journal of Phycology,
39(6), 1008-1018.  https://doi.org/10.1111/1.0022-
3646.2003.02-193.x

Renaud, S. M., Thinh, L. V., Lambrinidis, G., & Parry, D. L.

(2002). Effect of temperature on growth, chemical

Biosystems

composition and fatty acid composition of tropical
Australian microalgae grown in batch cultures.
Aquaculture, 211(1-4), 195-214.
https://doi.org/10.1016/50044-8486(01)00875-4
Roleda, M. Y., Slocombe, S. P., Leakey, R. ], Day, J. G., Bell,
E. M., & Stanley, M. S. (2013). Effects of temperature

and nutrient regimes on biomass and lipid production

by six oleaginous microalgae in batch culture
cultivation
Technology, 129,
https://doi.org/10.1016/j.biortech.2012.11.043
Sajjadi, B., Chen, W. Y., Raman, A. A. A, & Ibrahim, S. (2018).
Microalgae lipid and biomass for biofuel production:

employing a two-phase strategy.

Bioresource 439-449.

A comprehensive review on lipid enhancement
strategies and their effects on fatty acid composition.
Renewable and Sustainable Energy Reviews, 97, 200-232.
https://doi.org/10.1016/j.rser.2018.07.050

107


https://doi.org/10.32571/ijct.623165
https://doi.org/10.1007/s10811-008-9392-7
https://doi.org/10.1007/s10811-008-9392-7
https://doi.org/10.1007/978-1-4615-8714-9_3
https://doi.org/10.1007/978-1-4615-8714-9_3
https://doi.org/10.1016/j.biortech.2009.03.019
https://doi.org/10.1016/s0141-0229(00)00266-0
https://doi.org/10.1016/s0141-0229(00)00266-0
https://doi.org/10.1016/j.procbio.2005.02.014
https://doi.org/10.1023/A:100881171
https://doi.org/10.1007/s00253-008-1625-9
https://doi.org/10.1016/j.jclepro.2014.01.006
https://doi.org/10.1016/j.biortech.2007.09.073
https://doi.org/10.3354/meps077039
https://doi.org/10.1007/s00253-009-1935-6
https://doi.org/10.1007/bf01574779
https://doi.org/10.3390/md12041891
https://doi.org/10.1007/s00253-011-3170-1
https://doi.org/10.1007/s00449-011-0639-3
https://doi.org/10.1111/j.0022-3646.2003.02-193.x
https://doi.org/10.1111/j.0022-3646.2003.02-193.x
https://doi.org/10.1016/S0044-8486(01)00875-4
https://doi.org/10.1016/j.biortech.2012.11.043
https://doi.org/10.1016/j.rser.2018.07.050

Seyhaneyildiz Can et al. (2021) Acta Natura et Scientia 2(2), 101-108

/Q_ ACTANATURA ET SCIENTIA

Sandnes, J. M., Kéllqvist, T., Wenner, D., & Gislered, H. R.
(2005). Combined influence of light and temperature
on growth rates of Nannochloropsis oceanica: linking
cellular responses to large-scale biomass production.
Journal —of Applied Phycology, 17(6), 515-525.
https://doi.org/10.1007/s10811-005-9002-x

Sissener, N. H., Ornsrud, R., Sanden, M., Froyland, L., Remg,
S., & Lundebye, A. K. (2018). Erucic acid (22: 1n-9) in
fish feed, farmed, and wild fish and seafood products.
Nutrients, 10(10), 1443.
https://doi.org/10.3390/nu10101443

Spolaore, P., Joannis-Cassan, C., Duran, E., & Isambert, A.
(2006).
Journal of Bioscience and Bioengineering, 101(2), 87-96.
https://doi.org/10.1263/jbb.101.87

Su, C. H., Chien, L. J., Gomes, J., Lin, Y. S., Yu, Y. K,, Liou, J.
S, & Syu, R. J. (2011). Factors affecting lipid

accumulation by Nannochloropsis oculata in a two-

Commercial applications of microalgae.

stage cultivation process. Journal of Applied Phycology,
23(5), 903-908. https://doi.org/10.1007/s10811-010-
9609-4

Sun, X., Cao, Y., Xu, H,, Liy, Y., Sun, J., Qiao, D., & Cao, Y.
(2014). Effect of nitrogen-starvation, light intensity

and iron on triacylglyceride/carbohydrate production
and fatty acid profile of Neochloris oleoabundans HK-
129 by a two-stage process. Bioresource Technology,
155, 204-212. https://doi.org/10.1016/j.biortech.2013.12.109
Taoka, Y., Nagano, N., Okita, Y., Izumida, H., Sugimoto, S.,
& Hayashi, M. (2009). of
temperature on the growth, lipid content and fatty

Influences culture
acid composition of Aurantiochytrium sp. strain
mh0186. Marine Biotechnology, 11(3), 368-374.
https://doi.org/10.1007/s10126-008-9151-4

Van Wagenen, J., Miller, T. W., Hobbs, S., Hook, P., Crowe,
B., & Huesemann, M. (2012). Effects of light and

fatty

salina.

temperature  on acid production in

Nannochloropsis Energies, 5(3), 731-740.
https://doi.org/10.3390/en5030731

Vasudevan, P. T., & Briggs, M. (2008). Biodiesel production—
current state of the art and challenges. Journal of
Industrial Microbiology and Biotechnology, 35(5), 421.
https://doi.org/10.1007/510295-008-0312-2

Widjaja, A., Chien, C. C, & Ju, Y. H. (2009). Study of

increasing lipid production from fresh water

microalgae Chlorella vulgaris. Journal of the Taiwan

of Chemical Engineers, 40(1), 13-20.
https://doi.org/10.1016/j.jtice.2008.07.007

Xin, L., Hong-Ying, H., Ke, G., & Ying-Xue, S. (2010). Effects

of different nitrogen and phosphorus concentrations

Institute

on the growth, nutrient uptake, and lipid
accumulation of a freshwater microalga Scenedesmus
sp. Bioresource Technology, 101(14), 5494-5500.

https://doi.org/10.1016/j.biortech.2010.02.016
Yeh, K. L, & Chang, J. S. (2011). Nitrogen starvation

strategies and photobioreactor design for enhancing

lipid content and lipid production of a newly isolated
microalga Chlorella vulgaris ESP-31: Implications for
Biotechnology  Journal, 6(11), 1358-1366.
https://doi.org/10.1002/biot.201000433

biofuels.

108


https://doi.org/10.1007/s10811-005-9002-x
https://doi.org/10.3390/nu10101443
https://doi.org/10.1263/jbb.101.87
https://doi.org/10.1007/s10811-010-9609-4
https://doi.org/10.1007/s10811-010-9609-4
https://doi.org/10.1016/j.biortech.2013.12.109
https://doi.org/10.1007/s10126-008-9151-4
https://doi.org/10.3390/en5030731
https://doi.org/10.1007/s10295-008-0312-2
https://doi.org/10.1016/j.jtice.2008.07.007
https://doi.org/10.1016/j.biortech.2010.02.016
https://doi.org/10.1002/biot.201000433

Acta Nat. Sci. (2021) 2(2): 109-117 Original Research Paper
DOI: 10.29329/actanatsci.2021.350.04 info@actanatsci.com

e-ISSN: 2718-0638

www.actanatsci.com

1 nervarunarscan

)| ACTANATURA ET SCIENTIA &'

Effect of Homalothecium sericeum (Hedw.) Schimp. Extract on SOD1 Activity in Rat

Tissues (Kidney, Adrenal Gland, Ovary)

Ozlem Yayintag! "/  Latife Ceyda Irkin2 " e Samil Oztiirk>™

1 Canakkale Onsekiz Mart University, Faculty of Medicine, Department of Medical Biology, 17020 Canakkale, Turkey,

ozlemyayintas@hotmail.com

2 Canakkale Onsekiz Mart University, Canakkale Faculty of Applied Sciences, Department of Fisheries Technology, 17020 Canakkale,

Turkey, latifeirkin@gmail.com

3 Canakkale Onsekiz Mart University, Vocational School of Health Services, 17020 Canakkale, Turkey, samilozturkl6@hotmail.com

> Corresponding Author: samilozturkl6@hotmail.com

Please cite this paper as follows:

Yayintas, 0., irkin, L. C., & Oztiirk, S. (2021). Effect of Homalothecium sericeum (Hedw.) Schimp. Extract on SOD1 Activity in Rat Tissues
(Kidney, Adrenal Gland, Ovary). Acta Natura et Scientia, 2(2), 109-117. https://doi.org/10.29329/actanatsci.2021.350.04

ARTICLE INFO

ABSTRACT

Article History

Received: 15.08.2021
Revised: 22.09.2021
Accepted: 29.09.2021
Available online: 25.10.2021

Keywords:

Cu/Zn SOD (SOD1)
Kidney

Adrenal gland

Ovary

Moss
Immunohistochemistry

Homalothecium sericeum (Hedw.) Schimp. is growing in habitats such as walls and roofs.
It is supported by the studies that moss contains antioxidant, antimicrobial and antitumoral
compounds. It was aimed to determine the immunoreactivity of Cu / Zn SOD enzyme in the
kidney, adrenal gland, and ovarian tissues of rats due to the increase in the dose of moss
extract. In this study, 1 mL of distilled water were given control groups (G1), 50 mg/kg (G2),
100 mg/kg (G3), 300 mg/kg (G4) and 500 mg/kg (G5) moss extract were administered by
gavage for 30 days another groups. At the end of the experiment period, the tissues taken
from the rats were subjected to routine histopathological procedures. Cu /Z n SOD primary
antibody was applied using immunohistochemical staining methods to detect
immunoreactivity. The study was terminated by using the Kruskal-Wallis test, which is one
of the nonparametric tests. To determine the differences between the groups by evaluating
the stained tissue samples with the image analysis system in the light microscope. A
significant difference was found in the dose-related positivity of the kidney, ovarian and
adrenal gland tissues of the groups given moss extract p. It has been determined that H.
sericeum species increases Cu/Zn SOD enzyme activity in the kidney, adrenal gland and
ovarian tissues, and its cytotoxic effects shows a dose-related increase in the

histopathological table.

INTRODUCTION

Bryophytes have been widely used as medicinal plants
to cure cuts, burns, boils, abscesses, fractures, ringworm,
convulsions, pneumonia, tuberculosis, uropathy, and
neurasthenia in many countries (Chandra et al.,, 2016). The
bryophytes have been medically used in Chinese traditional
medicine for thousands of years and contained compounds

with antioxidant, antimicrobial, and antitumoral activity

(Sabovljevi¢ et al., 2016). There are few in vivo studies to
determine the antioxidant and therapeutic activity of
bryophytes, these studies led to the research of many
biologically active compounds that are likely to be found in
bryophytes (Krzaczkowskieta et al., 2009). The liverworts
and mosses had the potential to have active compounds that
may affect the cell cycle. Pharmacological studies showed
that different moss species had cytotoxic, antifungal,

antimicrobial, and antioxidant activity. They were
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secondary metabolites, phenolic compounds, benzyl, mono-
di-tri that

antioxidant activity in mosses (Lépez-Lazaro, 2009).

sesquiterpenes, and flavonoids provide

The first defence in the organism against free radicals
occurs with SOD. The Cu/Zn SOD enzyme is in the
cytoplasm. An increase in the amount of cellular SOD was
observed during stress (Ighodaro & Akinloye, 2018). Many
studies have proven that herbs are antioxidant components
that help cope with oxidative stress. Another study, they
reported that the antioxidant activity of Nyctanthes arbor
tristis would be beneficial in the development of drugs for
the treatment of arthritis (Lad & Bhatnagar, 2017).

Our study aimed to determine the enzyme production of
Cu/Zn SOD in the kidney, adrenal gland, and ovarian
tissues of rats fed with the extract obtained from

Homalothecium sericeum species.

MATERIAL AND METHODS

Plant materials were collected from Karabiga and
Bayramic¢ (Canakkale, Turkey) and identified by Dr. O.
TONGUC YAYINTAS and Dr. L. Ceyda IRKIN from
Canakkale Onsekiz Mart University in May 2018.

Ethical Statement

A total of 30 female Wistar albino rats, weighing 290-310
g, were included in the study. The study protocol was
approved by the Canakkale Onsekiz Mart University Ethics

Committee for Animal Research (Protocol number: 2018-03).

Preparation of the Extracts

Fresh gametophytic samples of H. sericeum were treated
with Tween 80 aqueous solution (0.8%) to remove the
epiphytic hosts normally found on the surface, extensively
washed in tap, and distilled water, and dried on filter paper
at room temperature. Extraction procedures were applied as
described elsewhere (Yetgin et al., 2017). The flour-form
material will be treated with methanol to 10 mL/g in the
dark for 24 hours (Yayintas et al., 2019).

Animal Groups
In this study, animal groups were designed in five
different groups.

1. The first group (n: 6); 1 ml of distilled water for 30
days (gavage)

2. The second group (n: 6); 50 mg/kg moss every day
for 30 days (gavage)

3. The third group (n: 6); 100 mg/kg moss every day for
30 days (gavage)

4. The fourth group (n: 6); 300 mg/kg moss every day
for 30 days (gavage)

5. The fifth group (n: 6); 500 mg/kg moss every day for
30 days (gavage)

Histopathological Examination

The animal model study of our investigation continued
approximately for a month. At the end of one month, the
kidney, adrenal gland and ovaries of rats anesthetized with
rompun and ketas were removed and trimmed and placed
in tissue transport cassettes for 24 hours. Tissue samples
taken from each subject and cut to a thickness of 5 um were
treated with Hematoxylin-Eosin (H&E) and staining was
performed (Ozturk et al., 2019).

Immunohistochemical Examination

Immunohistochemical reactions were performed
according to the ABC technique described. First, the
endogenous peroxidase activity was inhibited by exposing
the specimens to 3% hydrogen peroxide in distilled water
for 30 minutes. After washing the sections in distilled water
for 10 minutes, the binding of nonspecific antibodies was
diluted by 1:4. Following this step, the sections were
polyclonal  rabbit
dismutase (Cu/Zn SOD1, dilution 1:50, Enzo Life Sciences,
Lausen, Switzerland) and following another step (Ozturk et

al., 2019).

incubated with a anti-superoxide

Evaluation of Tissue Samples and Statistics

The immunoreactivity was evaluated with the H-score
method, calculating the ratio of immunopositively cells to
all cells in the selected fields. The results obtained with this
formula were analysed using SPSS 21 software package
program. Kruskal-Wallis test was used to determine the
between Cu/Zn SOD
between groups. A difference of p<0.05 between the groups

differences immunoreactivities

were considered significant (Numata et al., 2013).
RESULTS
Kidney

There were no histopathologic findings in the renal
tissues of rats in the first control group with routine
haematoxylin-eosin. Cortex and medulla were normal.
Tubular dilatations were increased in some of the mossed
groups and renal parenchyma of G4+ and Gs groups and
tubules and the concentration of glomerular shrinkage were
observed in some groups. There were remarkable
enlargements in the cavities of the Bowman capsule.

Swelling and necrotic cells were observed in tubular
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epithelial cells. Congestion was also observed in the
capillaries (Table 1, Figure 1).

The rats receiving moss extract differed between the
control group and other dose-dependent groups in
immunohistochemical Cu/Zn SOD staining of renal tissue.
Immunoreactivity was observed in the distal and proximal
tubule epithelial cells in the control group, G2 and Gs.
Groups’ immunity was more intense in cortex tubules but
also in collecting tubule cells along the medullary beam. The
severity of immunoreactivity increased in line with the
moss dose. Cu/Zn SOD immunoreactivity was severed
especially in the cortex of kidney tissues of G4 and Gs

groups (Figure 2, Figure 3).

Adrenal Gland

Histological staining with haematoxylin-eosin did not
reveal the cortex and medullary structure in the adrenal
tissue of rats in the first group (G1). The zones located under
the connective tissue capsule were clear and normal. The
boundaries between the zones disappeared in the cortex of
the adrenal tissue of the Gs+ and Gs mossed groups, the
pyknotic cells increased in the zone glomerulosa, the fat
droplets in the zone fasciculata increased with steroid
secretions and expanded considerably. Focal haemorrhage
and increased necrotic cells were observed (Figure 4).

Figure 1. a-) Renal tissue of control group, magnification x100 (Ok: Cortex capsule, renal corpuscle), b-) Renal tissue of the

second group of giving moss, magnification x100 (Star: glomeruli), c-) Renal tissue of the third group of giving moss,

magnification x100 (Star: renal corpuscle, thin arrow: capsule, thick arrow: shrunk glomeruli, P: proximal tubule, D: distal

tubule), d-) Renal tissue of the fourth group of giving moss, magnification x100 (Star: glomeruli, arrow: Bowman capsule), e-)

Renal tissue of the fifth group of giving moss, magnification x100, x200 (Thick arrow: shrunk glomeruli, Thin arrow: expanded

Bowman capsule, Star: glomeruli, Short arrow: congestion, Multiple stars: dilated collector tubules).

Figure 2. Control and experimental groups of renal tissue. Immunohistochemical staining of Cu/Zn SOD, magnification a, el

x200, other samples x100 (Arrow: immunoreactivity).
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Figure 3. Immunoreactivity distribution of Cu/Zn SOD
immunohistochemical staining in renal tissues of groups
(Control (G1) vs G2 *p<0.05, G1 vs G3 **p<0.01, G1 vs G4

The control group had more positivity in glomerulus
cells than Gz and Gs. Both groups’ immunity was increased.
The severity of immunoreactivity increased in G4 and Gs in
line with the moss dose. There was a significant difference
between the H-scores of the control group and G: and Gs
(p<0.0001) (Figure 5, Figure 6).

Ovary

No histopathologic structures were observed in the
ovarian tissue of the rats in the first group in the histological
staining with Haematoxylin-Eosin. Like the control group,
G2 and Gs also had a normal histological structure in the
ovary. Primordial follicles and developing follicular

structures were observed in the cellular connective tissue

***p<0.001, G1 vs G5 ***p<0.0001, G2 vs G3 **p<0.01, G4 vs located on and below the germinal epithelium.
G5 *p<0.05).

Figure 4. a-) Control group adrenal gland tissue b-) The second group of mossed adrenal gland tissue (Thick arrow: vacuolysis,
Thin arrow: cells with pyknotic nuclei), c-) The third group of mossed adrenal gland tissue (Thick arrow: vacuolysis, Thin
arrow: cells with picnotic nucleus), d-) Fourth group of mossed adrenal gland tissue (Thick arrow: hemorrhagic areas, Thin
arrow: cells with pyknotic nuclei), e-) Fifth group of mossed adrenal gland tissue (ZG: zona glomerulosa, ZF: zona fasciculata,
Thick arrow: vacuolysis, Thin arrow: cells with pyknotic nuclei, Star: hemorrhage area), magnification x200.

Figure 5. Control and experimental groups of adrenal gland tissue of Cu/Zn SOD immunohistochemical staining, magnification

x200, other samples x100 (Arrow: immunoreactivity).
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Figure 6. Immunoreactivity distribution of Cu/Zn SOD
immunohistochemical staining in adrenal gland tissues of
groups (Control (G1) vs G2 *p<0.05, G1 vs G3 **p<0.01, G1
vs G4 ***p<0.001, G1 vs G5 ***p<0.0001, G2 vs G3 *p<0.05,
G4 vs G5 *p<0.05).

The corpus luteum was formed because of follicles excreted

by ovulation. There was no inflammatory reaction in the

ovaries of G4 and Gs. The primordial follicles in the cellular
connective tissue, which were observed in the secondary
follicles, were present in the general histological structure

(Figure 7).

The Cu/Zn SOD immunohistochemical staining of
ovarian tissue was detected in the control group, G2 and Gs,
it was increased immunity in groups. The severity of
immunoreactivity was moderated in G4 and G5 as the moss

dose increased (Figure 8, Figure 9).

DISCUSSION

Active compounds responsible for existing antimicrobial
effects were identified in many bryophyte species. For
instance, some extract of liverwort such as Polygodial from
Porella and Conocephalum conicum, Lunularin from Lunularia
cruciata were proposed to have not only effective fungicide
and bacteriocidic, but also a weak biocide (stomach poison)
effect against pests (Saxena & Harinder, 2004).

Figure 7. Control and experimental groups of ovarian tissue, magnification x200 (Long arrow: primordial follicle, Star: corpus

luteum, GF: graafian follicles).
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Figure 9. Immunoreactivity distribution of Cu/Zn SOD
immunohistochemical staining in ovarian tissues of groups
(Control (G1) vs G2 *p<0.01, G1 vs G3 *p<0.05, G1 vs G4
***p<0.001, G1 vs G5 **p<0.001, G2 vs G3 p>0.05, G4 vs G5
*p<0.05).

Alcoholic or acidic extracts of Polytrichum juniperinum were
injected into muscle cells of CAF1 mice and showed
antitumor activity against carcinoma (Cheng et al., 2012). In
other cases, bryophyte extracts showed a tumour-promoting
activity. Molecules such as Marchantin A, cyclopentanol
fatty acids and their precursors had antimicrobial activity
(Huang et al., 2010). Sanionin A and B were isolated from
Sanionia georgicouncinata collected from Antarctic Livingston
Island. These compounds showed inhibitory activity against
multiple resistant staphylococci, gram-positive pathogens,
and vancomycin-resistant enterococci. Inflammatory
activity and low cytotoxicity were also observed (Ivanova et
al.,, 2007). In a different study, lipophilic extracts of several
types of liverworts showed antifungal and antibacterial
effects. Bryophytes showed antibiotic activity against fungi
and prokaryotic cells (Subhisha & Subramoniam, 2005).
Saigusa et al. (2009) investigated CD133, SOX2, and OCT4
gene expression in two colon cancer cell lines, SW480 and
LoVo. Following these results, they concentrated on the
most active species and carried out antitumoral tests. Again,
a fractioned polar isolate of M. polymorpha (T1) was the only
antiproliferative species against HeLa and A549 lung cancer
cells (Yetgin et al., 2017). Oztopcu et al. (2011) investigated
the antimicrobial and antiproliferative properties of
Homalothecium sericeum (Hedw.) Schimp. extract C from this
moss was effective on C6 cells. A concentration of 85 ug/mL
reduced the survival of cancer cells by 39% and a
concentration of 170 pug/mL by 86% after 24 hours (Oztopcu
et al., 2011). The results of bryophyte studies showed that
they had quite high antibacterial and anticancer properties
due to the flavonoid content they contain. There were a very
limited number of experimental in vivo studies. The species
we studied in the literature was never used in experimental
animal models. Therefore, the findings of the present study

will contribute to the literature. In subsequent studies,

findings that are more specific will contribute to the use of
moss extracts in medical treatments by using molecular
techniques. Considering the anticancer properties, it can be
provided to develop prophylactic drugs that will cost less
and have a shorter duration for cancer treatments that

increase day by day.

Superoxide dismutase (SODs) constitutes

important antioxidant defence against oxidative stress in the

a very

body. The enzyme acts as a good therapeutic agent against
diseases associated with reactive oxygen species. SOD has
therapeutic effects in various physiological and pathological
conditions such as cancer, inflammatory diseases, cystic
aging,
neurodegenerative diseases, and diabetes. However, the

fibrosis, ischemia, rheumatoid arthritis,
enzyme has some limitations in clinical applications. The
most abundant copper-zinc (Cu/Zn) SOD in the body is
found in the cytoplasm. Superoxide has an important role in
cell structure and life such as the bactericidal activity of
neutrophils, apoptosis, inflammation, and regulation of
vascular functions (Younus, 2018; Rosa et al., 2021). In our
study, H. sericcum was provided in different doses in
immunohistochemical staining with Cu/Zn SOD, and
antioxidant activity was tried to be determined in different
that

Immunoreactivity differed in the cases when H. sericeum

tissues of rats were given different doses.

was taken.

The protective effect of lavender oil was investigated in
mice that produced hepato and nephrotoxic effects with the
Malathion application. It increased the oxidative stress,
which was assessed by the depletion of sulfhydryl group
content (-SH) and antioxidant enzyme activity, as well as
MDA and hydrogen peroxide levels. Cu/Zn-SOD, Mn-SOD
and Fe-SOD increased in kidney and liver. In conclusion,
lavender had potential hepato- and nephroprotective effects
against oxidative stress caused by malathion in mice. This
beneficial effect may be partially related to its antioxidant
properties (Selmi et al., 2015). It has been observed that the
moss extract we use in vivo increases the antioxidant
enzyme activity (SOD) at low doses due to its compounds
such as flavonoids and alcohols. Similar effects to the results
of lavender and other similar plant-based applications were
observed in our study. However, it has been observed that
high doses may cause toxic effects. Therefore, we think that
it would be beneficial to try it in anticancer studies with its

high dose content.

Dynamic expressions of Cu/Zn SOD and Mn-SOD
increased in liver, gill, kidney, and spleen after difficulties
encountered with Aeromonas hydrophila or
lipopolysaccharide in a study conducted with fish to
determine the level of Cu/Zn SOD in tissues. mRNA

expressions are downregulated after a time point in the
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kidney. In this study, the molecular structures and
functional motifs of Cu/Zn SOD and Mn-SOD were
determined, and a very important finding was presented for
us to understand the biological functions of SODs (Sai et al.,
2017). As a mammal, we tried to determine the SOD activity
of moss in different tissues of rats. Our findings show that
SOD activity increased in kidney and adrenal gland tissues
of rats exposed to high-dose moss, while it is stable in the
ovary. The reason is thought to be caused by the blood
follicle barrier in the ovarian tissue. Cu/Zn SOD enzyme is
localized in the cytoplasm of eosinophilic cells in the
reticular zone or the internal fascicular region of the cortex.
Studies were shown that Cu/Zn SOD and Mn-SOD are
stained in the normal adrenal gland and the inner areas of
the fascicular zone and the medulla, but the Mn-SOD is
weakly stained with the medulla. SOD reflects the origin of
the tumour cell and is stained in different cells in different
adrenal tumours. Thus, only part of the Mn-SOD is stained
in a pheochromocytoma. Medullary tumour tissues were
reported to have lower SOD expression than the normal
adrenal gland and adrenocortical adenoma. Cushing
syndrome adenoma was higher in tumour tissue with
Cu/Zn concentration and Mn-SOD is lower in normal
adrenal gland concentration (Iwase et al, 2006). The
findings obtained in the adrenal gland were in line with the
findings in tumorigenic studies. While Cu/Zn SOD activity
was characterized by the remuneration showing severe
immune reactivity in shingles fascicule, the immune
reactivity was milder in the medulla. As a protective
mechanism of action in acidophilic cells, SOD reactivity was
increased in cytoplasm’s of cells against damage in the

reticular zone.

In PCOS (polycystic ovary syndrome) patients, serum
SOD activity has been reported with mixed results.
Follicular fluid is easily available during oocyte pick-up and
provides a very important microenvironment for the
2014). The

immunohistochemical findings of ovarian tissue in our

development of oocytes (Seleem et al,
study showed that Cu/Zn SOD immunoreactivity was quite
weak. This showed us that ovarian tissue was well
protected by the blood follicle barrier and was affected later
by metabolic effects. It also suggested in case of damage, the
first SOD is not activated as a defence. Lee et al. (2019)
investigated the effects of Populus tomentiglandulosa extract
(PTE) on histopathology and antioxidant enzymes in rat
liver and kidneys. PTE examined immunohistochemistry for
antioxidant enzymes such as superoxide dismutase (SOD1
and SOD2), catalase (CAT) and glutathione peroxidase
(GPx) in the rat liver and kidneys. There were no significant
histopathological changes in the liver and kidneys of the
diet fed rats with the PTE group. According to these results,

PTE treatment significantly increased antioxidant enzymes

in rat liver and kidneys (Lee et al., 2019).

CONCLUSION

Cu/Zn SOD activity, which is like our findings in our
study, was detected in tissues such as kidney, adrenal gland
and ovarian in studies with various plant extracts. The
increase in histological damage due to the dose increase in
our study contradicted the findings of these and similar
studies. It should be said that with the increase of dose, H.
sericeum species caused histopathology in much important
tissue, especially in the liver and kidney, however, it was
stronger in antioxidant activity by providing defence. These
results showed that the effect of anti-cancer and antitumoral
studies will be more effective. Generally, studies carried out
with mosses (H. sericeum) are in vitro and our study was the

first study in vivo.
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The present study aimed to determine the presence of the sexual dimorphism based on
the morphometric measurements in a total of 60 samples (?: 26; o: 14, immature; 20) which
were obtained in April 2017 from the population of Salaria fluviatilis which shows distribution
in the brackish waters in the Karpuzcay Creek (Antalya, Turkey). As a result of the
morphometric analysis performed in both sexes of samples, it has been determined that there
were differences between body parts in terms of total length (TL), dorsal fin length (DFL),
snout length, and eye diameters in the head area. Accordingly, it has been observed that the
lengths of allometric growing body parts of males were greater than that of females. The
properties of sexual dimorphism in the body parts of freshwater blenny cause significant
differences between sexes in brackish water forms. The differences in male individuals such
as TL and long DFL are important criteria for the selection of large male individuals for sexual
selection in mating. It was thought that the increase in snout length and eye diameter in the
head region gives males some advantages in various areas such as feeding performance from

the habitat, male selection of females in mating, and swimming performance.

INTRODUCTION

The species which are maintaining their lives in the

habitats, where they live, have a significant level of sexual

Salaria fluviatilis (Asso 1801), known as the freshwater
blenny, is a sensitive endemic species of the streams in the
Mediterranean and the Black Sea and is spread in the benthic
region (Laporte et al., 2013). In time, these areas may threaten
the river populations of the species with factors such as the
change in the morphological structure of the river resources
or pollution (Crivelli, 1996). Also, the freshwater blenny
populations, which show distribution both in the world and
in Europe’s inland and wetlands, are in the Least Concern
(LC) category, which is considered to be the least worrying
level (Crivelli, 2006).

dimorphism features (Kottelat & Freyhof, 2007; Laporte et al.,
2016a). Among these features are mainly a longer body and
a wider head structure of male specimens (Roché, 2001; Alp
& Kara, 2007; Keith et al., 2011; Laporte et al., 2018). Sexual
dimorphism is the most common feature in the animal world
(Shine,
reproduction, parental care (fry or egg) throughout the life of

1989), it affects many vital factors such as

the individuals, and is considered an important factor in the
emergence of sex selection (Laporte et al., 2018). Accordingly,
it was determined that sexual dimorphism is different for
species in ecological terms of the river and lake blenny
populations. It was determined that freshwater blennids

118


https://doi.org/10.29329/actanatsci.2021.350.05
http://www.actanatsci.com/
http://www.actanatsci.com/
https://orcid.org/0000-0003-4365-4920
https://orcid.org/0000-0002-1686-0959

Gurkan & Innal (2021) Acta Natura et Scientia 2(2), 118-123

Q‘ ACTANATURA ET SCIENTIA

have larger bodies than river populations compared to lake
populations (Laporte et al., 2013). Rispoli & Wilson (2008)
estimated that local living conditions can affect both
morphological and vital characteristics of the species. This
estimate was based on Bergmann (1847)’s rule which
indicates that the existence of a positive correlation between
the size of the organism and the latitude that the organism is
distributed at.

Some studies on sexual dimorphism in terms of
reproduction and parental care determined that there were
cephalic crest and two anal glands around the anal fin in
males, especially during the breeding season and parental
care (Fabre et al., 2014), and the researchers considered this
result a dimorphic structure for sexes (Laporte et al., 2018).
Sexual dimorphism, which develops based on the differences
in habitat, is considered as an effort to increase the mating
chance of females in river form, whose swimming skills are
more effective than that of males (Vinyoles & De Sostoa,
2007).

However, the composition of Blennid species in brackish
water ecosystems has not been fully clarified (Innal, 2019).
The primary objective of the present study was to determine
the prominent sexual dimorphism characteristics in
specimens of S. fluviatilis, a blennid species which shows the
distribution in brackish water habitats other than a river or

lake form.

MATERIAL AND METHODS

Salaria fluviatilis (Asso, 1801) was used as the research
material, caught from the brackish water zone (36°42'56.84”
N 31°33’00.95” E) of the Karpuzcay Creek Estuary, which
flows into the Antalya Bay, in April 2017, using a beach seine
net (10 m long and 2 m high; 1.2 x 2 mm mesh size). The
sampling area and Google Earth images are given in Figure
1. Seventy-five samples were fixed in 10% formalin solution,
and the species identification was determined as described
by Aksiray (1987). Sixty of these samples (?: 26; d: 14,
20)

measurements.

immature; were evaluated in  morphometric

The sex determinations of the specimens were evaluated
by the dissection method according to the presence of ovaries
and testicles. Specimens’ sex ratio (F/M) was determined;
however, meristic measurements were not taken into
consideration. A total of 11 morphometric measurements, 4
from the head area and 7 from the body region were
evaluated for the morphometric study. These are total length
(TL), standard length (SL), head length (HL), eye diameter
(ED), snout length (SNL), head height (HH), predorsal length
(PDL), body height (BH), dorsal fin length (DFL), dorsal fin

Figure 1. Brackish zone of the sampling area (Karpuzgay
Creek Estuary)

height (DFH), and caudal peduncle height (CauPH) (Figure
2). A digital compass with a sensitivity of 0.01 mm was used.
The height values of morphological characters were
evaluated according to total height (TL%). By providing
logarithmic transformation of independent variables, linear
regression values were calculated using the equation logy =
loga + blogx as described by Choo & Liew (2006). The
averages of morphometric measurements between sexes
were determined using the Student’s t-test. The regression
relation of morphometric characters and length conversion
equations were determined using (1?) (Gulland, 1969), the
significance test (<0.05) was used in the STATISTICA vl1

program for the statistical differences.
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Figure 2. Morphometric measurements of Salaria fluviatilis.
TL: Total length, SL: Standard length, HL: Head length, ED:
Eye diameter, SnL: Snout length, HH: Head height, PDL:
Predorsal length, BH: Body height, DL: Dorsal fin length,
DFH: Dorsal fin height, CauPH: Caudal peduncle height.

RESULTS

The averages of the morphometric characters of Salaria
fluviatilis samples according to sex are given in Table 1. The
average height value for all specimens obtained in the study
was 48.92+11.92 mm. Evaluating the average height
according to sex, it was determined that the tallest specimens
were male specimens with 57.00+12.00 mm. Therefore, the
evaluations made according to the total height values
showed that the first difference between the sexes was the
total height values (P<0.05) (Figure 3 and Table 1).
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Figure 3. The image of male and female specimens of Salaria

fluviatilis (upper: male; lower: female)

The average total length value (TL) in all individuals of
the species, which shows the distribution in the Karpuzcay
River was determined to be 48.92+11.92 mm. It was also seen
that males had a longer body length than females. There was
a statistical difference between the sexes in terms of total
height values (tea: —2.139, p=0.0038, P<0.05). Dorsal fin length
(DFL) values had an average of 25.49+6.70 mm in the whole
population and corresponded to 52% of the total length. The
dorsal fin length of the sexes was statistically different (tca::
—2.206, p=0.032, P<0.05). These results showed that males had

a larger dorsal fin size than females (Figure 3 and Figure 4A).
In two important measurements, eye diameter (ED) and
snout length (SnL) in the head region had statistically
significant differences. Examining the results of the snout
length in all specimens, it was determined that the average
results were 3.33#0.93 mm in the population and
corresponded to approximately 7% of the total length. There
was a statistically significant difference in snout length
between the sexes (ta: —2.470, p=0.017, P<0.05), and it was
understood that males were more advantageous than
females in this difference (Figure 3, Figure 4B and Table 2).

It was determined that the average eye diameter values,
another important measurement of the head area, was
1.91+0.44 mm in the whole population, and corresponded to
approximately 4% of the total length (te: —2.277, p=0.027,
P<0.05) (Table 2, Figure 3 and Figure 4C).

Table 2 shows the allometric growth results of the body
parts that cause sexual differences depending on the total
height. DFL and SnL measurements showed increases in
female and male specimens depending on the total height.
ED, on the other hand, showed positive allometric growth in

males, whereas this growth rate was very low in females.

Table 1. The average morphometric features of Salaria fluviatilis (m+sd: mean+standard dev.)

Morphometric features Male Female All Mean (%) P
Total Length (TL) 57.00+12.00 49.77+9.59 48.92+11.92 - P<0.05*
Standard Length (SL) 47.72+11.51 42.35+7.81 42.14+10.15 86.14TL P>0.05
Head Length (HL) 12.97+3.21 11.49+2.62 11.39+3.08 23.28TL P>0.05
Head Height (HH) 8.58+4.03 6.74+2.98 6.75+3.38 12.79TL P>0.05
Snout Length (SnL) 3.94+0.84 3.344+0.75 3.33+0.93 6.80TL P<0.05*
Eye Diameter (ED) 2.19+0.49 1.90+0.37 1.91+0.44 3.91TL P<0.05*
Predorsal Length (PDL) 13.62+2.64 12.31+2.24 12.02+2.77 24 58TL P>0.05
Dorsal fin Length (DFL) 29.85+7.02 25.85+5.03 25.49+6.70 52.11TL P<0.05*
Dorsal fin Height (DFH) 3.19+1.53 2.81+1.15 2.67+1.30 2.65TL P>0.05
Body Height (BH) 8.61+2.38 7.51+1.77 7.32+2.19 4.56TL P>0.05
Caudal Peduncle Height (CauPH) 4.31+1.23 3.74+0.90 3.68+1.10 7.51TL P>0.05
Note: *P<0.05: statistically difference
Table 2. Allometric growth models of Salaria fluviatilis according to the in L = aTL? equation
Male Female All Sexes
a b T a b r a b r
DFL 0.464 1.030 0.93 0.579 0.971 0.96 0.469 1.025 0.96
ED 0.052 0.924 0.82 0.193 0.583 0.61 0.143 0.664 0.74
SnL 0.082 0.958 0.90 0.056 1.040 0.85 0.041 1.125 0.89




Gurkan & Innal (2021) Acta Natura et Scientia 2(2), 118-123 @‘AC’I'ANA’I‘URA ET SCIENTIA

50
45 A
e o
g 40 ®.
= s S
=3 gyl
£ P
ﬂ 30 ° 0@
. o ¢ FDL
-y
= e | e MDL
& 20 o0
=] "~
Q15
10
30 45 60 75
Total Length (mm)
4
B °
~ 3 ®
H o o ¥
EE o oo
o | et e
E ° ¥ FOeRilia ®FED
£ ® o _?.:!:---": °
v 0o o0 00 ® ®MED
> o 4
=0 I ]
' s
1
30 45 60 75
Total Length (mm)
6
C ce °
5 Letl®
E 0.0 e
g4 . S
£ oot % °
2 3 %“ e
3| e @ Fsnl
g2 | o ® M SnL
wn
1
0
30 45 60 75
Total Length (mm)

Figure 4. Allometric relations in the sexes of Salaria fluviatilis specimens (A: dorsal fin length-total length relation, B: eye diameter-

total length relation, C; snout length-total length relation; F: female; M: male)
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DISCUSSION

In this study, the sex ratio (?:) was determined to be
1:0.54 in the freshwater blenny population, and it was
observed that female individuals were dominant in the
habitat. The various studies have reported that females form
dominant populations in the Ceyhan River (Alp & Kara,
2007), Kournas, Fango, and Garda rivers (Neat et al., 2003).
However, it was thought that the reason for the differences
in sex rates of the species was the hiding behavior to protect
their eggs and the nest from predators (Coté et al., 1999; Alp
& Kara, 2007).

In the present study, it was determined that S. fluviatilis
male specimens were larger in terms of total length, snout
length, eye diameter, and dorsal fin length values. It was also
observed that males of freshwater blennid species were
larger than females (Rensch, 1950; Roché, 2001; Kottelat &
Freyhof, 2007; Alp & Kara, 2007). While these determinations
are more common in males in river populations, the opposite
was observed in marine forms (Cote & Hunte, 1989). Neat et
al. (2003) have stated that lake populations were generally
smaller than river populations. As the main reason for the
difference between populations was thought to be the
preference of blennid species in mating by resorting to sexual
selection at the time of reproduction and the preference of
larger males in mating (Laporte et al., 2018). According to
these evaluations, it was considered that the results obtained
in the present study were in line with two different opinions.
The first opinion is that males are larger than females and
was in line with the basic rule of Rensch (1950), while the
second is that the head structure in females is smaller than
that of males, in line with that previously described by
Laporte et al. (2018).

In the present study, the first sexual difference was
determined in total height values, and the results showed
that males are larger than females. Rispoli & Wilson (2008)
have stated that local living conditions can be effective on
both morphological and vital characteristics of the species.
As seen clearly in S. fluviatilis, this difference in height values
may vary according to the rapid growth rate or long life-
period determined by the presence of food in the habitats
such as rivers or lakes in which the species lives, and the
predator effect (Laporte et al., 2018).

In the study, although the head length and height values
of the female specimens were determined to be lower than
those of the males, they did not show statistically significant
differences. However, several studies indicated that the small
head structure is related to the hydrodynamics and
swimming performance of the fish species (Laporte et al.,

2016b). Therefore, this feature is mainly considered a

phenotypic approach of S fluviatilis in river populations with
water current (Laporte et al., 2016a). However, it has been
stated that the low growth of the head structure in females
affects behavior during the reproductive period (Laporte et
al., 2018). That may be effective in the female’s mate selection
the size of the head profile displayed by the species in
different habitats such as a lake or river (Laporte et al., 2018).

In the present study, another important difference in the
head of the species was determined in the eye diameter
values of the sexes. Neat et al. (2003) have stated that the
larger eye diameters of fish in Lake Kournas than other
populations may be due to an accidental genetic structure or
mutation. However, in this study, differences between the
sexes in a population that show the distribution in a brackish
water habitat were interpreted as the advantage of
adaptation in proportion to body size in male specimens.
Differences were also found between the sexes in the head
structure, the snout length. Neat et al. (2003) emphasized that
in S. fluviatilis individuals which shows the distribution in the
lake habitat, the snout length in the head region is long and
this structure may be related to nutritional adaptation.
Accordingly, the results obtained from this study showed
that the difference in snout length between sexes can be
considered as nutritional adaptation in the habitat in

question.

CONCLUSION

Results provided us an insight that freshwater blennids,
which show the distribution in brackish waters may continue
to differ in terms of total length, dorsal fin length, snout
length, and eye diameter values. Therefore, our results
showed that sexual selection continues without causing
much change for males in brackish water habitats, except for
lake and river habitats. However, the results also indicated
that the existing differences are a phenotypic response to this

type of habitat.
Compliance With Ethical Standards

Authors’ Contribution

SG and DI designed the study, SG managed statistical
analyses and wrote the manuscript, all authors read and

approved the final manuscript.
Conflict of Interest

The authors declare that there is no conflict of interest.
Ethical Approval

For this type of study, formal consent is not required.

122



Gurkan & Innal (2021) Acta Natura et Scientia 2(2), 118-123

/Q‘ ACTANATURA ET SCIENTIA

REFERENCES

Aksiray, F. (1987). Tiirkiye deniz baliklar: tayin anahtar:.
Istanbul Universitesi Fen Fakiiltesi Hidrobiologi
Aragtirma Enstitiisii Yaymlar1 (in Turkish).

Alp, A, & Kara, C. (2007). Distribution pattern and
morphological differences between the sexes of river
blenny, Salaria fluviatilis (Asso, 1801), in the Ceyhan
River Basin, Turkey. Turkish Journal of Zoology, 31(2),
113-120.

Bergmann, C. der

Grosse.

die Verhaltnisse
Thiere zu

Gottinger Studien, vol. 3, pp. 595-708.
Choo, C. K, & Liew, H. C. (2006). Morphological

development and allometric growth patterns in the

(1847). Ueber

Warmeokonomie der ihrer

juvenile seahorse Hippocampus kuda Bleeker. Journal of
Fish Biology, 69(2), 426-445.
https://doi.org/10.1111/j.1095-8649.2006.01105.x

Cote, I. M., & Hunte, W. (1989). Male and female mate choice
in the redlip blenny: why bigger is better. Animal
Behaviour, 38(1), 78-88. https://doi.org/10.1016/S0003-
3472(89)80067-3

Coté, I. M., Vinyoles, D., Reynolds, J. D., Doadrioc, I.,&
Perdices, A. (1999). Potential impacts of gravel

extraction on Spanish populations of river blennies
fuviatilis  (Pisces, Blenniidae). Biological
Conservation, 87(3), 359-367.
https://doi.org/10.1016/S0006-3207(98)00072-X
Crivelli, A. J. (1996). The freshwater fish endemic to the
their
conservation. Tour du Valat Publication (in French).
Crivelli, A. J. (2006). Salaria fluviatilis. The IUCN Red List of
Threatened Species 2006: e.T60764A12407160.
https://dx.doi.org/10.2305/IUCN.UK.2006.RLTS.T607
64A12407160.en. Downloaded on 31 October 2021.
Fabre, N., Oliva, F., Garcia-Galea, E., & Vinyoles, D. (2014).

Plasticity in secondary sexual characteristics in male

Salaria

Mediterranean  region. An action plan  for

freshwater blenny Salaria fluviatilis. Canadian Journal of
Zoology, 92(6), 537-543. https://doi.org/10.1139/cjz-
2013-0233

Gulland, J. A. (1969). Manual of methods for fish stock
assessment. Part 1. Fish population analysis. FAO, Rome,

Italy.

Innal, D. (2019). Diversity and length-weight relationships of
Blennid Species Actinopterygii, Blenniidae) from
Mediterranean Brackish Waters in Turkey. Aquatic
Sciences and Engineering, 34(3), 96-102.
https://doi.org/10.26650/ASE2019573052

Keith, P., Persat, H., Feunteun, E., & Allardi, J. (2011). Les

Poissons d’eau douce de France. Muséum national

d'Histoire naturelle, Paris; Biotope, Meze, 552 p.
(Inventaires & biodiversité ; 1).

Kottelat, M., & Freyhof, J. (2007). Handbook of European
freshwater fishes. Publications Kottelat.

Laporte, M., Berrebi, P., Claude, J., Vinyoles, D., Pourovira,
Q., Raymond, J-D. & Magnan, P. (2018). The ecology
of sexual dimorphism in size and shape of the
freshwater blenny Salaria fluviatilis. Current Zoology,
64(2), 183-191. https://doi.org/10.1093/cz/zox043

Laporte, M., Claude, J., Berrebi, P., Perret, P., & Magnan, P.
(2016a). Shape plasticity in response to water velocity

in the freshwater blenny Salaria fluviatilis. Journal of
Fish Biology, 88(3), 1191-1203.
https://doi.org/10.1111/jfb.12902

Laporte, M., Dalziel, A. C., Martin, N., & Bernatchez, L.
(2016b).

associated with swimming activity in Lake Whitefish

Adaptation and acclimation of traits

(coregonus clupeaformis) ecotypes. BMC Evolutionary
Biology, 16, 160. https://doi.org/10.1186/s12862-016-
0732-y

Laporte, M., Mattei, J., Perret, P., Roché, B., Vinyoles, D.,
Goren M., Bacha M., Mourad Z., Pou i Rovira Q.,
Berrebi P., & Magnan P. (2013). New maximum

lengths for freshwater blenny (Salaria fluviatilis Asso,

1801) and length comparison between continental and

Cybium, 37(4), 309-313.
https://doi.org/10.26028/cybium/2013-374-013

Neat, F. C., Lengkeek, E. P., Westerbeek, E. P., Laarhoven, B.,
& Videller, J. J. (2003). Behavioural and morphological
differences between lake and river populations of
Salaria fluviatilis. Journal of Fish Biology, 63(2), 374-387.
https://doi.org/10.1046/j.1095-8649.2003.00159.x

Rensch, B. (1950). Die Abhéngigkeit der

Sexualdifferenz von der Korpergrofe.

island rivers.

relativen
Bonner
zoologische Beitrige, 1, 58-69 (in German).

Rispoli, V. F., & Wilson, A. B. (2008). Sexual size dimorphism
predicts the frequency of multiple mating in the sex-
role reversed pipefish Syngnathus typhle. Journal of
Evolutionary Biology, 21(1), 30-38.
https://doi.org/10.1111/§.1420-9101.2007.01470.x

Roché, B. (2001). Atlas des poissons d’eau douce de Corse.

Direction

régionale de Ienvironnement Corse.
Imprimerie Bastiaise, Bastia, Corse.

Shine, R. (1989). Ecological causes for the evolution of sexual
dimorphism: a review of the evidence. Quarterly

of Biology, 64(4), 419-461.
https://doi.org/10.1086/416458

Vinyoles, D., & De Sostoa, A. (2007). Life-history traits of the

endangered river blenny Salaria fluviatilis (Asso, 1801)

Review

and their implications for conservation. Journal of Fish
Biology, 70(4), 1088-1108.
https://doi.org/10.1111/j.1095-8649.2007.01371.x

123


https://doi.org/10.1111/j.1095-8649.2006.01105.x
https://doi.org/10.1016/S0003-3472(89)80067-3
https://doi.org/10.1016/S0003-3472(89)80067-3
https://doi.org/10.1016/S0006-3207(98)00072-X
https://dx.doi.org/10.2305/IUCN.UK.2006.RLTS.T60764A12407160.en
https://dx.doi.org/10.2305/IUCN.UK.2006.RLTS.T60764A12407160.en
https://doi.org/10.1139/cjz-2013-0233
https://doi.org/10.1139/cjz-2013-0233
https://doi.org/10.26650/ASE2019573052
https://doi.org/10.1093/cz/zox043
https://doi.org/10.1111/jfb.12902
https://doi.org/10.1186/s12862-016-0732-y
https://doi.org/10.1186/s12862-016-0732-y
https://doi.org/10.26028/cybium/2013-374-013
https://doi.org/10.1046/j.1095-8649.2003.00159.x
https://doi.org/10.1111/j.1420-9101.2007.01470.x
https://doi.org/10.1086/416458
https://doi.org/10.1111/j.1095-8649.2007.01371.x

Acta Nat. Sci. (2021) 2(2): 124-129
DOI: 10.29329/actanatsci.2021.350.06
e-ISSN: 2718-0638

Review Article

info@actanatsci.com
www.actanatsci.com

1 nervarunarscan

)| ACTANATURA ET SCIENTIA &'

A Mini-Review on Polycyclic Aromatic Hydrocarbons (PAHs) in Some Smoked Fish

Nuray Cift¢i?™* “=' e Deniz Ayas!

1 Mersin University, Faculty of Fisheries, Mersin, Turkey. nciftci@mersin.edu.tr; ayasdeniz@mersin.edu.tr

= Corresponding Author: nciftci@mersin.edu.tr

Please cite this paper as follows:

Ciftci, N., & Ayas, D. (2021). A Mini-Review on Polycyclic Aromatic Hydrocarbons (PAHs) in Some Smoked Fish. Acta Natura et
Scientia, 2(2), 124-129. https://doi.org/10.29329/actanatsci.2021.350.06

ARTICLE INFO ABSTRACT

Article History

Received: 26.07.2021
Revised: 28.09.2021
Accepted: 01.11.2021
Available online: 20.11.2021

The effects of sources that cause pollution in the environment in organisms can occur in
different ways. The participation of polycyclic aromatic hydrocarbons (PAHs), one of the

pollutants caused by organic materials, into aquatic ecosystems by washing from the

atmosphere and soil causes accumulation in aquatic ecosystems and is easily transported to

Keywords: the upper trophic zones through the food chain. Consumption of these products with high
PAH nutritional value poses a threat to human health. The processing of these products, which
Smoked fish are widely consumed as fresh, with different processes is another way to remain under the
?222?;0“ influence of PAH. As it is known, PAHs are formed as a result of pyrolysis and prosynthesis
Prevention of organic materials that are not sufficiently burned. In this sense, smoked products that are
not produced under suitable conditions may carry a risk for the formation of PAH. In this
study, the factors that cause PAH formation in smoked products and the appropriate
processing processes developed to eliminate these factors were compiled.
INTRODUCTION aromas. Industrial applications in fish smoking 19th century

Seafood attracts attention because they constitute
healthy protein sources that have an important place in
human nutrition, as well as because terrestrial resources
cannot meet the needs of the increasing population.
Although fresh consumption is common, salted, dried,
canned, and smoked products produced with different
processing techniques in the food industry are offered for
consumption by extending their shelf life (Abraha et al,
2018). These processing techniques, which are developed
with new technologies today, are basically based on the
history of humanity. Salting, drying, and smoking is
preservation methods that human beings have discovered
in order to keep meat and fish products intact (Horner,
1997; Slamova et al., 2021). It provides an increase in flavor
due to the aroma added to the meat, as well as the storage
of the products applied by the smoking method. Various
woods and fragrant plants are used to create different

were started and continue to be developed with new

technologies today.

One of the basic principles of smoking is to remove
some of the water contained in the meat and to prevent
microbial spoilage by passing the antibacterial substances in
wood smoke to the meat. However, the composition of the
smoke and the processing conditions affect the sensory
quality of the product, its shelf life, and healthy product
acquisition (Ceylan & Sengdr, 2015; Jinadasa et al., 2020).
Carcinogenic components of wood smoke, such as PAH,
nitro-PAH or PAH derivatives such as oxygenated PAH,
and to a lesser extent N-nitroso compounds and heterocyclic
aromatic amines, which are formed as a result of insufficient
combustion of organic materials, can cause potential health
problems in smoked products (Oz, 2020). It has been
that

concentrations in hot-smoked fish than in other foods

reported N-nitroso compounds are in lower
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(Roper et al., 1981). It has been reported that the carboxylic
acid content of N-nitrosothiazolidine is found at a
concentration of 1 mg/kg (wet weight) in smoked poultry
(Mondagere, 1986). Heterocyclic aromatic amines have been
found in heavily smoked, dried mackerel at concentrations

below 1 ug/kg (Kato et al., 1986).

It has been reported that wood smoke contains a large
number of PAHs (Pirsaheb et al., 2018), and 61 of them
which has different molecular mass weights are clearly
identified in products, meanwhile 15 PAHs of them cause
mutagenicity/genotoxicity in somatic cells in experimental
animals by the Scientific Committee on Food (Stotyhwo &
Sikorski, 2005; Mihalca et al., 2011; Mahugija & Njale, 2018).

PAHs are classified according to their chemical
structures and molecular weights, and carcinogenic and
mutagenic effects are seen in PAHs with high molecular
weights (228-278 g/mol) which contain five-seven rings
such as benzo(a)pyrene, dibenz(ah)anthracene and
indeno(1, 2, 3-¢, d)pyrene (Palm et al,, 2011). Among these,
Benzo[a]Pyrene (BaP), with a molecular mass of 252 Dalton,
has been accepted as a marker of carcinogenic PAHs in
wood smoke, smoked products, and environmental samples
due to its strong mutagenic and carcinogenic effect (SCF,

2002).

The most important uptake route of PAHs by human is
foods prepared as grilling, smoking, frying, roasting at the
highest temperature and less breathing and smoking (Silva
et al, 2011). Due to the carcinogenic and mutagenic
properties, PAHs are included priority pollutants lists by
The United States
(USEPA), European Union Scientific Committee for Food
(EUSCF), and the Joint FAO/WHO Expert Committee on
Food Additives (JECFA).

Environmental Protection Agency

Maximum BaP level for smoked seafood and other
products is 5.0 pg/kg established by European Commission
(Regulation (EC) No 2008/2005) (Wretling et al., 2010;
Mihalca et al., 2011). After this decision, BaP concentrations
were determined in commercially smoked products, and it
was reported that BaP levels did not exceed the maximum
acceptable limit in the meat and seafood examined
(Duedahl-Olesen et al., 2006; Reinik et al., 2007). In one
study, while the BaP concentration was 0.15 ug/kg, only one
of the samples in the products exceeded the limit, due to
intense smoke odors and darkening, while all products were

considered to have rich BaP content (Jira et al., 2006).

Among PAHs with high molecular weight, it is
necessary to determine their maximum levels in drinking
water and food, taking into account the carcinogenic

potential of those other than BaP.

Factors Affecting the Formation of PAH in Smoking

and Solution Suggestions

Smoke Formation Temperature and Filtration

Factors causing PAH formation in smoked products
were determined and studies were carried out to develop
appropriate methods. The most important factor affecting
the formation of PAH is the smoke formation temperature
(Ceylan & Sengor, 2015; Jinadasa et al.,, 2020). When the
smoke generation temperature was optimized between 400
and 600 °C, the fish had less PAH formation than when it
was outside this range (Hokkanen et al., 2018). It has been
reported that BaP formation does not occur in products
produced by keeping the temperature of wood pyrolysis
below 425°C and the oxidation temperature of pyrolysis
volatile products below 375°C using a two-stage smoke
generator. In the study, it was stated that as a result of
reducing the temperature of wood chips or sawdust pile to
300-400°C and using filters, the PAH content in the smoke
could be reduced by about 10 times (Tilgner & Miler, 1963).

Resins

Resin, any natural or synthetic organic compound
consisting of a noncrystalline or viscous liquid substance
from wind, fire, lightning, or other cause. Most natural
resins are exuded from trees, especially pines and firs. Resin
formation occurs as a result of injury to the bark. Plants
secrete resins for their protective benefits in response to
injury. The resin protects the plant from insects and
pathogens. Natural or synthetically produced resins are
used in many areas in the industry and are also used as

chelators due to their ion exchange capacity.

In the smoking industries, the types of wood used to
add flavor and aroma to meat vary. Resins on trees used in
smoking have also been reported to increase the PAH
content in the smoked product. It has been reported that
smoke flavors produced commercially for use in the meat
and fish industries contain only trace amounts of PAH as a
result of the removal of the resinous parts (White et al.,
1971; Miler & Sikorski, 1990).

Canned Oils

Although it is known that a significant portion of the
PAHs in smoked foods come from wood smoke, the PAH
contamination in canned smoked fish is also caused by the
vegetable oils used in the can. Some oils are known to
contain high amounts of PAHs, at the level of 50 pg/kg. It is
stated that the source of PAH in oils may be direct drying

processes of oilseeds or the olive mass remaining after
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pressing (Stotyhwo & Sikorski, 2005). It has been reported
that grape seed oil contains BaP at concentrations of about
20 pg/kg (Moret et al., 2000). It has been reported that the
content of BaP in cans of smoked sardines is five times
higher in canned oil than in fish (Lawrence & Weber, 1984).
To reduce contamination of oils with PAHs, it is
recommended to add about 20% activated carbon to the

bleaching earth in the refining process.

Traditional Ovens

Studies have reported that in cold and hot-smoked fish,
PAH content can vary from raw material to approximately
0.05-60 pg/kg concentration of BaP depending on the fish
species, smoking method and smoking parameters, smoke
composition, and exposure (Petrun & Rubenchik, 1966;
Tilgner & Daun, 1969; Wierzchowski & Gajewska, 1972;
Lawrence & Weber, 1984; Nistor, 1985; Duedahl-Olesen et
al., 2015; Jinadasa et al., 2020). It has been determined that
the BaP content is generally lower, approximately 0.1 ug/kg
BaP in smoke-smoked fish produced under modern, fully
automatic controlled conditions compared to conventional

ovens.

While the BaP content of commercially hot and cold
smoked fish was found at a concentration of 4.2-60 ug/kg,
BaP content was found to be 1.7 ug/kg in anchovy smoked
in an electrostatic device with smoke produced at 25-300°C
(Petrun & Rubenchik, 1966). With recent applications, BaP
has not been detected in commercially smoked sardines,

silver carp, squid, or tuna (Kannappan et al., 2000).

In a study conducted with a large number of smoked
marine fish, the total PAH concentration was found to be
46.5 pg/kg in swordfish and 124 ug/kg in herring. BaP,
which was not detected in a few fish species, was

determined as 0.7 pg/kg in salmon (Storelli et al., 2003).

The average BaP content was determined as 5.12 and
8.43 ug/kg, respectively, in lean and fatty hot-smoked trout
fillets by heating the fish to an internal temperature of 82°C
for 30 minutes (Zabik et al., 1996). BaP concentration was
found to be approximately 12 pg/kg wet weight in fatty
sardines smoked for 6 hours at 45-70°C using smoke
produced in a conventional oven at 400-600°C. BaP content
was determined as only 1.6 ug/kg in fish that were smoked
at 45°C for 3.5 hours in filtered smoke produced at a
temperature of 300-400°C, followed by drying in the sun for
4-5 hours (Changrasekhar & Kaveriappa, 1985).

Fatty and Lean Fish
PAHs are known to have high lipid affinity. It has been

reported that the PAH concentration due to smoking is
higher in fatty fish than in lean fish (Akpan et al, 1994;

Basak et al., 2010). It was stated that the PAH concentration
determined at the end of smoking in fish species with
different total lipid levels (salmon and rainbow trout) had a

positive correlation with the total lipid levels of the fish.

Exposure Time

Repeating the smoking process may increase PAH
formation depending on the exposure time (Jinadasa et al.,
2020). In an application with Atlantic bonito, it has been
reported that a tar layer of approximately 3% by weight was
formed on the surface of the fish as a result of overnight
drying after repeated smoking cycles at 80-120°C for several
hours. It has been also determined that the BaP content
under the formed tar layer is 20-40 times higher than the
deeper meat layer (Kikugawa et al., 1986).

Storage

Information on the persistence and distribution of
smoke components, including PAHs, in different parts of
smoked products during storage, is limited. The diffusion
rate of smoke components in fish is controlled by the
character of the surface as well as the properties of the meat
and the accumulated compounds. Most of the smoke
in the in the

approximately 6 mm deep of the product, especially in

phenols accumulate skin and layer
adipose tissue. However, in some products, especially lean
fish, up to 60% of the total phenol mass can penetrate

deeper layers (Kurko & Mezenova, 1985).

According to Simko (1991), the concentration and
distribution of BaP in smoked fish may change during
storage due to the varying rate of diffusion and degradation
depending on the characteristics of the product and
environmental factors. Under the influence of light, PAHs
are sensitive to photodegradation and oxidation. It is known
that the half-life of PAHs varies from a few hours to a few
days depending on the type of PAH. While the BaP
concentration in the surface tissue of the fish was 10.6 pg/kg
after smoking, it was found to be 0.0 ug/kg in the internal
tissues, and it was reported to be 1.3 in the outer tissues and
0.1 in the internal tissues at the end of the 7-day storage
period (Simko, 1991). In the same study, it was also
determined that the BaP concentration, which was initially
determined as 0.6 pg/kg, decreased to approximately 0.1
ug/kg after four days, as a result of aeration in daylight at
18°C.

PAHs in Smoked Food Sources Other Than Seafood

BaP contents were determined as a result of smoking in
different products are approximately 0.01-1.11 pg/kg in
lightly smoked ham, 0.18-2.08 pg/kg in cooked sausages,
and 0.14-56.04 pg/kg in black smoked ham (Potthast, 1978).
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Although some smoked fish products may contain high
concentrations of PAH, it has been reported that the
consumption of smoked meat and fish generally does not
contribute to the human uptake of these compounds.
According to the Scientific Committee on Food (SCF, 2002),
the concentration of BaP from smoked fish accounts for only
a small part of the total dietary intake in several European

countries.

Fats, grains, and vegetables accounted for 90% of total
BaP intake in the United Kingdom, while fats, cereals,
sweets, and sugar accounted for 97% of total BaP intake in
the Netherlands. However, in local communities where
traditionally smoked fish forms a large part of the diet, BaP

intake from these sources may be significantly higher.

In conclusion, smoked fish forms an important part of
the human diet due to its desirable sensory properties, high
nutritional value, and lipids rich in n-3 fatty acid levels.
Wood smoke used for smoking fish can contain a wide
variety of PAHs,

depending mainly on the temperature of production. With

including the most carcinogenic,
the filtered smoke coming from external generators,
smoking in modern smokehouses under suitable conditions
allows the production of products away from carcinogenic
PAHs. The BaP levels in hot-smoked fish are not above the
limit set by different national and European regulations.
However, heavily smoked products with smoke from
conventional furnaces may contain about 50 mg/kg wet
weight concentration of BaP. For this reason, it is very
important to eliminate the factors that cause PAH formation
in production by using modern application processes in

terms of providing healthy products.

BaPs constitute the most carcinogenic group of PAHs,
and BaP levels are examined in terms of food safety in
smoked products (EFSA, 2008). According to the European
Commission and the Turkish Food Codex, the acceptable
level of BaP in smoked seafood has been reported to be 2.0
ug/kg (CR(EU), 2011; TEC, 2014).

CONCLUSION

Smoking was a process used to prevent meat from
spoiling during the periods when coolers were not invented
and wars continued. Today, it is applied to add aroma and
flavor to meat as well as its antibacterial properties. Fish is
one of the main sources of protein for humans and has a
high nutritional content. Although it is mostly consumed
fresh, a group of consumers prefer smoked fish. Researchers
have encountered PAH contents in fish smoked in
conventional ovens and have developed new methods to
minimize their toxic effects. Research findings have reached
that

the conclusion fish produced with developing

technology and new methods and kept under appropriate

storage conditions are not harmful for consumption.
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It was determined that bluefin tuna fishing within the scope of the International
Commission for the Conservation of Atlantic Tunas (ICCAT) inspections was carried out in
accordance with the 19-04 ICCAT Recommendation in Turkey. In the swordfish fishery, it
was observed that the 16-05 ICCAT Recommendation was not completely compatible with
Turkey’s national legislation. In the 16-05 ICCAT Recommendation; the fishing gear was
determined as the longline in swordfish fishery, the length of the pelagic longlines and the
number of hooks were limited, the minimum weight limit was set on swordfish, and the
transshipment operations at sea of swordfish was prohibited in the fishing season. However,
these legal regulations were not available in Turkey’s national legislation. The following
issues could be evaluated as the reasons why these regulations were not included in Turkey’s
national legislation; the majority of the fishing vessels engaged in swordfish fishery in the
seas of Turkey are less than 12 meters in total length, the fishing vessels of 12 meters in length
or more can only use the first fishing gear, the length of pelagic swordfish longlines and the
number of hooks used in Turkey are far below the regulations set forth in 16-05 ICCAT
Recommendation, the caught swordfish are landed as a whole, and the majority of swordfish
fishery vessels stay for a day or 2-3 days for fishing at sea. The ICCAT inspections in the
swordfish fishery were carried out according to the 16-05 ICCAT Recommendation in Turkey.
The necessary information and incentives should be provided for the fishing vessels of less
than 12 m in length, which had obtained swordfish fishery permits, to use fuel without special
consumption tax, in order to monitor them electronically via Vessel Tracking Module. In
order to control the quota in swordfish fishery, it should be obligatory to use a paper logbook
for fishing vessels less than 12 meters in length. In addition, an application can also be made
to install a Vessel Monitoring System on fishing vessels less than 12 m that will catch
swordfish.
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Tiirkiye’de ICCAT Denetimleri ve Tiirkiye’'nin Ulusal Mevzuatinin ICCAT Tavsiye
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Denetim

Tavsiye

Tiirkiye’de Uluslararas: Atlantik Orkinosunu Koruma Komisyonu (ICCAT) denetimleri
kapsamindaki mavi yiizgecli orkinos avciliginin 19-04 ICCAT Tavsiye Karma uygun olarak
yapildig1 tespit edilmistir. Kilig balif1 avcaliginda ise 16-05 ICCAT Tavsiye Kararinmn
Tiirkiye'nin ulusal mevzuati ile tamamen uyumlu olmadig1 goézlenmistir. 16-05 ICCAT
Tavsiye Kararinda kilig¢ balig1 avciliginda kullanilacak av araci parakete olarak belirlenmis,
parakete oltasinin uzunlugu ve igne sayisina sirlama getirilmis, kili¢ baliginda minimum
agirlik yasagi konmus, av sezonu dahil denizde kili¢ baliklarinin gemiden gemiye aktarilmasi
yasaklanmis olup, Tiirkiye'nin ulusal mevzuatinda ise s6z konusu yasal diizenlenmeler yer
almamaktadir. S6z konusu bu diizenlemelerin Tiirkiye'nin ulusal mevzuatinda yer
almamasinin nedenleri olarak su hususlar degerlendirilebilir; Tiirkiye denizlerinde kilig
baligi avcligi yapan gemilerin ¢ogunlugunun 12 m’den kiigiik balik¢t gemilerden
olusmaktadir; 12 m ve iistii olan balik¢t gemileri sadece birincil av aracini kullanabilmektedir;
Tiirkiye denizlerinde kullanilan pelajik kili¢ bali§1 paraketelerin uzunlugunun ve igne
sayisinin 16-04 ICCAT Tavsiye Kararinda belirtilen diizenlemelerin ¢ok altindadir; Avlanan
kilig baliklar1 biitiin olarak karaya cikarilir ve kili¢ baligt avciligt yapan gemilerin gogunlugu
glniibirlik ya da 2-3 giin denizde kalarak avcilik gerceklestirir. Tiirkiye’de kili¢ balig:
avciliginda ICCAT denetimleri 16-05 ICCAT Tavsiye Kararina gore yapilmaktadir. Kilig balig1
avciligl izni alan 12 m’den kiigiik balik¢l gemilerinin tekne takip modiilii (TTM) tizerinden
elektronik ortamda takibi i¢in bahse konu gemilerin 6zel tiiketim vergisiz yakit kullanmasi
yoniinde gerekli bilgilendirme ve tesvikler yapilmalidir. Kili¢ balig1 avcliginda kota takibi
i¢in bu avealigl yapan 12 m’den kiiciik balik¢i gemilerine matbu seyir defteri kullanilmasi
zorunlulugu getirilmelidir. [laveten 12 m’den kilig balig1 avciligr yapacak balik¢i gemilerine
Balikgt Gemileri izleme Sistemi (BAGIS) cihazi taktirlmasi yoniinde de bir uygulama
gerceklestirilebilir.

GIRiS

Bonnaterre, 1788) ve kili¢ balig1 (Xiphias gladius Linnaeus,
1758) hakkinda uzun yillardan beri yasal diizenlemeler

uygulamaktadir (TOB, 2021a). Akdeniz’'de mavi yiizgecli

Uluslararas: Atlantik Ton Baliklarini Koruma Komisyonu
(ICCAT) Atlantik Okyanusu ile Akdeniz

denizlerdeki 30’dan fazla ton ve ton benzeri balik tiiriiniin

ve bagh

korunmasi amaci ile Birlesmis Milletler Gida ve Tarim
Orgiiti'ne bagh halihazirda 52 akit taraftan miitesekkil
uluslararast bir bolgesel balik¢ilik yonetim orgiitiidiir
(ICCAT, 2021a; TOB, 2021a). ICCAT Brezilya, Rio de
Janeiro’daki Tam Yetkili Temsilciler Konferansi'nda 1966’da
hazirlanan ve 1969 yilinda yiiriirliige giren Atlantik Ton
Baliklarinin  Korunmasma {liskin Uluslararast Sozlesme
baglaminda tesis edilmistir (TOB, 2021a). Tiirkiye 28 Mayis
2003 tarihli ve 4859 sayili Kanunla ICCAT’a iiye olmustur
(TOB, 2021a).

ICCAT mavi orkinos

1758), yazili orkinos (Euthynnus alletteratus

ylizgecli (Thunnus  thynnus
Linnaeus,

Rafinesque, 1810), uzun kanat orkinos (Thunnus alalunga

orkinos ve kilig balig1 avciligi konusunda uygulanan ICCAT
tavsiye kararlarmdan bazilar1 minimum avlanma boyu ve
agirlik, av arac1 ve avcilik zamani yasagl, Akdeniz’de orkinos
avcliginda ugak veya helikopter kullanma yasagi, mavi
ylizgecli orkinos yetistiriciligine yonelik olusturulan yonetim

planlaridir.

Tiirkiye, ICCAT’a ftiyeligin gerceklestigi 2003 yili
Oncesinde, gozlemci statiisiinde toplantilara istirak etmis ve
“diger tilkeler” adi verilen mavi yiizgegli orkinos kotasi
bazi  Akdeniz

(TOB, 2021a).

miiteakip, 22 Agustos 2003 tarihinden itibaren mavi yiizgecli

payindan, iilkeleriyle  miistereken

faydalanmistir Tiirkiye'nin ~ {iyeligine
orkinos avciliginda kota takibi yapilmaya baslanmistir (TOB,
2003).
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ICCAT Uluslararast Miisterek Denetim Plamn ilk olarak
1975 yilinda olusturulmustur (ICCAT, 1975). Atlantik
Okyanusu ve ona bagl denizlerde etkin bir balikgilik
denetim faaliyeti amaglanmistir. Mavi yiizgecli orkinos
avaliginda 08-05 ICCAT Tavsiye Karari ile 2008 yilinda
ICCAT Miisterek Denetim Programi yiiriirlige konmus
olup, kili¢ balig1 avciliginda ise 16-05 Tavsiye Karari ile 2017
yilinda miisterek ICCAT denetimleri baglatilmistir (ICCAT,
2008; ICCAT, 2016).

Mavi yiizgegli orkinos avcligi Tiirkiye'nin giineyinde
Akdeniz’de 20-120 mil aciklarda yapilmaktadir. Av sahalar1
Akdeniz Tiark
Cumbhuriyeti'nin kiyilar1 (6zellikle dogusu) ve Antalya
Korfezi'dir (Dagtekin, 2009; Yalgin, 2019). Avcilik girgir
aglari ile gerceklestirilmektedir (ICCAT, 2019; TOB, 2020a).

Avlanan mavi ylizgecli orkinoslar canli olarak tasima

Tiirkiye’'nin kiyilari, Kuzey Kibris

kafeslerine transfer edilerek, dikkatli ve yavas bir sekilde
(saatte 1 ile 1,5 mil hizda) Izmir (Tiirkiye) ilinde bulunan
toplam 6 adet orkinos iftligine tasinir. Mavi ylizgecli
orkinoslar pazar boyuna ulasincaya kadar ciftliklerde
beslenir (Bagaran & Ozden, 2004; Dagtekin, 2009; ICCAT,
2021b).

Kili¢ balig1 aveiligr ise tilkemizde 6zellikle yogun olarak
Ege Denizi ve Akdeniz’de gergeklestirilmektedir (Aydin &
Doyuk, 2012; Akyol & Ceyhan, 2013; Altin vd., 2016; Alver
vd., 2016). Ulkemizde kilic bahgi avaligi dolanan
(suiriiklenen) aglar (drift net), zipkin ve parakete ile
yapilmakta iken 1998-1999 tarihleri arasindaki av dénemiyle
birlikte dolanan (siiriiklenen) aglarin su tiriinleri avciliginda
kullanilmas1 yasaklanmistir (TOB, 1998; Aydin & Doyuk,
2012; Ceyhan vd., 2012; Akyol & Ceyhan, 2013; Ceyhan &
Akyol, 2013; Altin vd., 2016; Alver vd., 2016).

ICCAT kapsaminda gergeklestirilen mavi yiizgecli
orkinos avciligmin diinyadaki toplam kota miktar: 2011,
2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 ve 2020 yillart
i¢in sirasiyla 12.900, 12.900, 13.400, 13.400, 16.142, 19.296,
23.155, 28.200, 32.240 ve 36.000 ton olurken, Tiirkiye'ye
verilen kota miktar: sirasiyla 535,89, 535,89, 556,66, 556,66,
657,23, 785,59, 943,21, 1.414, 1.880 ve 2.305 tondur (ICCAT,
2010; ICCAT, 2012; ICCAT, 2013; ICCAT, 2014; ICCAT, 2017;
ICCAT, 2018a; ICCAT, 2019). Tiirkiye'de her yil iilke
kotasinin %0,5’i amatér amacli mavi yiizgecli orkinos avcilig
i¢in tahsis edilir (TOB, 2020b). Tiirkiye’de orkinos iiretimi ise
ICCAT tarafindan taninan kota kapsaminda 2011, 2012, 2013,
2014, 2015, 2016, 2017, 2018, 2019 ve 2020 yillar1 igin sirastyla
527,5,535,5, 551,4, 555, 1.091, 1.324, 1.514,7, 1.283,7, 1.770,8 ve
2.252 ton olacak sekilde gerceklesmistir (TUIK, 2012; TUIK,
2013; TUIK, 2014; TUIK, 2015; TUIK, 2016; TUIK, 2017; TUIK,
2018; TUIK, 2019; TUIK, 2020; TUIK, 2021).

ICCAT Akdeniz’'de 2017 yili itibariyle kilic balig1
avaligima da kota getirmistir. Komisyon, 2017 yilindan
baslanarak, 2031 yilina kadar kilig¢ balig: stoklarimni en az %60
oraninda arttirmay1 hedeflemis, 2017 yili i¢in diinyadaki
toplam avlanabilir miktar1 10.500 ton olarak belirlemistir.
Tiirkiye’ye verilen kota miktar1 441 ton olarak belirlenmistir.
2018-2022 yillar1 siiresince toplam avlanabilir miktarin her yil
%3 oraninda diistirilmesi hedeflenmektedir (ICCAT, 2016).
Tiirkiye’de gergeklesen kili¢ balig1 tiretim miktar1 ise 2011,
2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 ve 2020 yillar
i¢in sirasiyla 189,6, 79,7, 96,8, 55,7, 34,9, 76,5, 441, 427, 414 ve
402,4 ton olarak gerceklestirilmis olup, en diisiik iiretimin
2015 yilinda oldugu goriilmiistiir (TUIK, 2012; TUIK, 2013;
TUIK, 2014; TUIK, 2015; TUIK, 2016; TUIK, 2017; TUIK, 2018;
TUIK, 2019; TUIK, 2020; TUIK, 2021). Son dért yilda ise ciddi
bir
dogrultusunda gerceklestigi goriilmektedir.

artigla kilig baligr {retiminin Tiirkiye’'nin kotasi

Tiirkiye’de mavi yiizgegli orkinos avcligl, filosu,
tasimacilig ve yetistiriciligi (Basaran & Ozden, 2004; Percin
& Tanrikul, 2006; Dagtekin, 2009; Per¢in vd., 2009; Yalgin,
2019), kili¢ balig1 avaligr ve mevcut durumu (Ceyhan vd.,
2012; Aydin & Doyuk, 2012; Ceyhan & Akyol, 2013; Altin vd.,
2016), kilig baliginin yas, {ireme ve biiyiimesi (Alicli1 vd., 2012;
Akyol & Ceyhan, 2013; Alver vd., 2016) ve mavi yiizgecli
orkinos avciliginda ICCAT denetimleri (Tanriverdi, 2018)
konularinda yapilmis ¢alismalar vardir. Bu ¢alismalara ilave
olarak Ispanya’nin kili¢ ve mavi yiizgecli orkinos baliklari
icin ICCAT Tavsiye Kararlarna uyumu (Raymakers &
1998), Akdeniz’de kili¢ balig:
(stirtiklenen) aglar (OCEANA, 2008), ICCAT Akdeniz kilig
baligt (OCEANA, 2016), ICCAT ve Dogu Atlantik mavi
ylizgegli orkinosu (Gongalves, 2019), Atlantik mavi yiizgecli

Lynham, ve dolanan

orkinos baliginda ticaret krizi (Hosch, 2019), kili¢ balig
biyolojisi (Gillespie vd., 2020; Gillespie & Hanke, 2020) ve
kiiresel oOlgekteki kili¢ balig1 avciligi (Govender vd., 2003)

tizerine ¢alismalar da mevcuttur.

Bu calismada, Tiirkiye’de ICCAT tavsiye kararlar

ylizgecli
avcligindaki ICCAT denetimleri ve Tiirkiye'nin ulusal

kapsammnda mavi orkinos ve kili¢ balig
mevzuatinin ICCAT tavsiye kararlarma uyumunun tespiti

amaclanmisgtir.

MATERYAL VE YONTEM

Tiirkiye’de mavi yilizgegli orkinos ve kilig¢ baligi
avcligindaki ICCAT denetimleri ve Tiirkiye'nin ulusal
mevzuatt ile ICCAT tavsiye kararlari arasindaki uyumun
tespiti i¢in Tiirkiye’de ICCAT tavsiye kararlar1 kapsaminda
ylizgecli
denetimler, Tiirkiye Istatistik Kurumu (TUIK) verileri ve

mavi orkinos ve kilig balig avaligindaki

Tiirkiye'nin ulusal mevzuat: ile ICCAT tavsiye kararlar

incelenmistir.
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BULGULAR
Denetc¢i Kurumlar

Tirkiye’de su iriinleri avaliginin  korunmasi ve
kontroliinde gorevli kurum Tarmm ve Orman Bakanligt
(TOB)'dir (Anonim, 1971; Anonim, 2018). Tiirkiye’de ulusal
mevzuatin ICCAT Tavsiye Kararlarina uyumu, uygulanmasi
ve kontrolii hususlarinda yetkili kurum TOB olup, Tiirkiye
denizlerinde baglica denetim Sahil Giivenlik Komutanligi
(SGK) tarafindan gergeklestirilmektedir (Anonim, 1971;
Anonim, 1995). Ayrica, ICCAT denetimleri Deniz Kuvvetleri
(HB, 2019). SGK
tarafindan denetimler ise gemi/botlara ilaveten ucak ve
helikopterle de gerceklestirilmektedir (iB-SGK, 2018; IB-SGK,

2019; B-SGK, 2020).

Komutanligi'nca da yapilmaktadir

TOB tarafindan denetimler baslica karaya ¢ikis noktalars,
toptan/perakende satis noktalar1 ve balik ciftliklerinde
yapilmaktadir. Yasa disi, kayit dist ve kural disi (YKK)
balikgilikla miicadele kapsaminda denet¢i kurumlar ise

miisterek kontrol ve denetimleri gerceklestirmektedir.

ICCAT Denetim Esaslar1

Tiirkiye’de ICCAT denetgi botlar1 ve denetgi bilgileri her
y1l TOB tarafindan ICCAT’a bildirilir. Her bir denetgiye 5 yil
siire ile gegerli olacak ICCAT Denetci Kart1 verilir ICCAT,
2019). Denetgiler ve egitimciler giincel ICCAT Tavsiye Karar1
kurallarma gore TOB tarafindan egitime tabi tutulur. ICCAT
denetimleri ICCAT flamasi tasiyan denetgi bot ve ICCAT
denet¢i kartina sahip egitim almis denetgiler tarafindan
gerceklestirilir ICCAT, 2019).

Elektronik izleme Araclar1

Tiirkiye’de 12 m ve {istiindeki ticari avcilik yapan balikgi
gemilerinde Balik¢i Gemileri izleme Sistemi (BAGIS)
(TOB, 2021b).
uzunlugu 15 m ve {stiindeki balik¢gi gemilerinde de
Otomatik Tanimlama Sistemi (AIS) bulundurulmalidir
(UAB, 2007). Ulkemizde &zel tiiketim vergisiz yakit kullanan
balik¢t gemileri (Tiirk Uluslararast Gemi Siciline ve Milli
Gemi Siciline kayitli balikgt gemileri) OTVBS Tekne Takip
Modiilii (TTM) bulundurmak zorundadir (HMB, 2015).

Balikg1 teknelerinin konum ve hiz bilgileri bu sistemler

bulundurulmas: gerekmektedir Ayrica

tizerinden takip edilmektedir.

Tiirkiye’de  mavi  yiizgegli orkinos avcaliginda
kullanilacak av, tasima ve destek gemileri BAGIS’e sahip
olmali ve balik¢ilik sezonu boyunca 7 giin 24 saat boyunca bu
sistemi acik tutmalidirlar (ICCAT, 2018b; ICCAT, 2019; TOB,
2021b). Mavi yiizgecli orkinos avcilig1 kapsaminda izin alan
yabanci balik¢i gemilerinin de konum ve hiz bilgileri BAGIS

uizerinden izlenebilmektedir.

Tiirkiye’de kili¢ balig1 avaligr igin izin alan gemilerin
¢ogunlugu 12 m altindaki gemilerden olusmaktadir. Bu
balik¢1 gemilerinde AIS ve BAGIS bulundurma zorunlulugu
bulunmamaktadir. Kilig balig1 av sezonunda 12 m’den kiigiik
tekneler ozel tiiketim vergisi (OTV) 6demeksizin yakittan
TT™M tizerinden

faydalaniyorsa sistemi

edilebilmektedir.

takip

Tiirkiye’de mavi yiizgegli orkinos avciligr hakkinda izin
ve transfer bilgileri, kili¢ balig1 icin ise izin bilgileri Hayvan
Bilgi Sistemi (HBS) iizerinden kontrol edilmektedir (TOB,
2021c). Ayrica ICCAT’a {iye tilkeler tarafindan her yil
bildirilen mavi yiizgegli orkinos ve kilig balig1 avciligina ait
ylizgecli ciftlik bilgileri de

https://www.iccat.int/en/ adresinden de izlenmekte ve

gemi ve mavi orkinos

kontrol edilmektedir.

Mavi Yiizgecli Orkinos Avcliginda Yasal Mevzuat

Tiirkiye’de mavi yiizgegli orkinos avciligi kontrolleri
ICCAT Tavsiye Kararlari kapsaminda gergeklestirilir. ICCAT
tarafindan 2020 yili i¢in 19-04 ICCAT Tavsiye Karari
diizenlenmistir ICCAT, 2019). 2021 yilinda da 19-04 ICCAT
Tavsiye Karar1 dogrultusunda mavi yiizgegli orkinos avciligt

gerceklestirilmistir.

19-04 ICCAT Tavsiye Kararmna gore mavi yiizgecli
orkinos avcilig1 i¢in izin almasi zorunlu olan ve izin verilen
av, tasima ve destek gemilerinin kayitlarimin ICCAT
Sekretaryasina gonderilmesi gerekmektedir (ICCAT, 2019).
Tiirkiye’de de mavi yiizgecli orkinos avciliginda av, tasima
ve destek gemileri i¢in izin almmmasi zorunludur (TOB,
2020a). Mavi yiizgecli orkinos avcilig igin izin verilen av,
tasima ve destek gemilerinin kayitlar1 ICCAT Sekretaryasina

gonderilir.

19-04 ICCAT Tavsiye Kararinda mavi yiizgegli orkinos
avcliginin parakete, tuzak ve girgir aglari ile yapilabilecegi
bildirilirken (ICCAT, 2019), Tiirkiye’de avciligin girgir aglar
ile gergeklestirilebilecegi ile ilgili diizenlenme mevcuttur
(TOB, 2020a).

19-04 ICCAT Tavsiye Kararma gore mavi yiizgecli
orkinos avciligt 26 Mayis - 01 Temmuz ya da 15 Mayis - 01
Temmuz arasindaki dénemde yapilabilir (ICCAT, 2019).
Tiirkiye’de de mavi yiizgegli orkinos avciligr 15 Mayis 2019
tarihi itibariyle 15 Mayis - 01 Temmuz arasindaki dénemde
yapilmaktadir (TOB, 2020a).

19-04 ICCAT Tavsiye Kararina gore avlanan canlt mavi
ylizgecli orkinoslarin miicbir sebep olmaksizin 22 Agustos’a
kadar ciftliklere tasinmas: gerekmektedir (ICCAT, 2019).
Tiirkiye’de de sezonda yakalanan mavi yiizgegli orkinoslarin
ciftliklere transferi miicbir sebep olmaksizin en geg¢ 22
Agustos tarihine kadar gerceklestirilmelidir (TOB, 2021¢).
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19-04 ICCAT Tavsiye Kararinda mavi yiizgecli orkinosun
minimum avlanma boyu 115 cm (gatal boyu, FL) ve
minimum avlanma agirlig: ise 30 kg olup, kiigiik boyda (75-
115 cm) ve agirlikta (8-30 kg) avlanmis olan mavi ylizgecli
orkinoslar icin en fazla %5 oraninda istisna tanmmasini
ongorecek sekilde diizenlenmistir ICCAT, 2019). Tiirkiye’de
de mavi yiizgecli orkinosun minimum avlanma boyu 115 cm
(FL) ve minimum avlanma agirhig: ise 30 kg'dir. Kiiglik
boyda (75-115 cm) ve agirlikta (8-30 kg) avlanmis olan mavi
ylizgecli orkinoslar igin en fazla %5 oraninda istisna
taninmaktadir (TOB, 2020a).

19-04 ICCAT Tavsiye Kararmma gore mavi yiizgegli
orkinos aramak amaciyla ucak veya helikopter ya da
herhangi bir insansiz hava aract kullanim1 yasaktir (ICCAT,
2019): Bu baglamda, benzer sekilde Tiirkiye’de de mavi
ylizgecli orkinos aramak amaciyla ugak veya helikopter ya
da herhangi bir insansiz hava aract kullanimi yasaktir (TOB,
2020a).

19-04 ICCAT Tavsiye Kararina gore 15 m ve {istii
gemilerin gemi izleme sistemi bulundurmasi zorunludur
(ICCAT, 2019). Tiirkiye’de de mavi yiizgecli orkinos av,
tasima ve destek izni alan gemilerinde BAGIS cihazi
bulundurulmas: zorunludur (TOB, 2021¢).

19-04 ICCAT Tavsiye Kararina gore av, tasima, destek ve
isleme gemileri elektronik seyir defteri bulundurmak
zorundadir (ICCAT 2019). Tiirkiye’de de av, tasima ve destek
gemileri hem matbu hem de elektronik seyir defteri
bulundurmak zorundadir (TOB, 2020a; TOB, 2021b). Av
gemilerinde ilaveten mavi yiizgegli orkinos seyir defteri de
bulundurulur (TOB, 2020a; TOB, 2021¢).

19-04 ICCAT Tavsiye Kararma gore mavi yiizgecli
orkinoslarin sayisinin ve biiyiikliigiiniin dogru bir sekilde
tahmin edilmesini saglayacak goriintii kayitlar1 stereoskopik
ve konvansiyonel kameralar tarafindan yapilir ve video
kaydr av ve tagima gemileri ile birlikte bolgesel ve milli
gozlemcide bulunur (ICCAT, 2019). Tiirkiye’de de mavi
ylizgecli orkinoslarin sayisinin ve biiyiikliigiiniin dogru bir
sekilde tahmin edilmesini saglayacak goriintii kayitlar
stereoskopik ve konvansiyonel kameralar tarafindan yapilir
ve video kaydi av ve tasima gemileri ile birlikte bolgesel ve
milli gézlemcide bulunur (TOB, 2021¢).

19-04 ICCAT Tavsiye Kararmma gore ICCAT transfer
dokiimani (ITD), transfere ait video kaydi ve seyir defterinin
ilk niishasi egliginde canlt mavi yiizgecli orkinoslar tasima
kafesleri ile ciftliklere tasinir (ICCAT, 2019). Tiirkiye’de de
benzer sekilde ITD, transfere ait video kaydi ve seyir
ylizgecli
orkinoslar tagima kafesleri ile ¢iftliklere taginir (TOB, 2021¢).
18-12 ICCAT Tavsiye Kararmma gore Elektronik Orkinos
(eBCD)

defterinin ilk niishas: esliginde canli mavi

Yakalama Dokiimani sisteminin  kullanilmasi

zorunludur (ICCAT, 2018b).

Yakalama Dokiimani (BCD) olmaksizin mavi yiizgegli

Tiirkiye’de de Orkinos

orkinos gemilerde bulundurulmaz ve gemiler tarafindan
¢ekilen kafeslerde taginamaz (TOB, 2020a; TOB, 2021¢).

19-04 ICCAT Tavsiye ylizgecli

orkinoslar1 karaya ¢itkarma veya aktarma operasyonlarinin

Kararinda mavi

izin verilen limanlarda yapilabilecegi diizenlenmistir
(ICCAT, 2019). Tiirkiye’de de canli olmayan mavi yiizgegli
orkinoslarin denizde gemiden gemiye transferi yasak olup,
orkinoslar yasal olarak belirlenmis karaya cikis
noktalarindan karaya ¢ikarilabilir ya da gemiden gemiye

nakledilebilir (TOB, 2020a; TOB, 2021¢).

19-04 ICCAT Tavsiye Kararina gore kotas1 bulunmayan
ve kota fazlasi olan mavi ytiizgegli orkinoslarin aveiligina izin
verilmez ve serbest birakilmasi igin gerekli tedbirler alinir.
Orkinoslar 6lii ise karaya ¢ikarilarak ulusal mevzuata uygun
takibi yapilir ICCAT, 2019). Tiirkiye'nin ulusal mevzuatinda
da canli mavi yiizgecli orkinoslarin dogaya birakilacagi, canli
olmayan mavi ylizgecli orkinoslarin ise el konularak ticarete
konu edilmeksizin hayir kuruluslarina bagislanmasi

seklinde bir diizenleme mevcuttur (TOB, 2020a; TOB, 2021¢).

19-04 ICCAT Tavsiye Kararmna gore mavi yiizgecli
orkinos avcliginda YKK avcligin yapilmasi durumunda
yasal islemler taraf {ilkenin ulusal mevzuatina gore
uygulanir (ICCAT, 2019). Tiirkiye’de de YKK avcaligin
yapilmasi durumunda yasal islemler ulusal mevzuata gore
uygulanacaktir (Anonim, 1971; Anonim, 1995; TOB, 2020a).

Kili¢ Balig1 Avcaliginda Yasal Mevzuat

ICCAT tarafindan 2016 yilinda 16-05 ICCAT Tavsiye
Karar1 diizenlenmis olup, Tiirkiye’de kilic baligi avcilig
kontrolleri 2017 yilindan itibaren 16-05 ICCAT Tavsiye

Karar1 kapsaminda gergeklestirilmektedir.

16-05 ICCAT Tavsiye Kararma gore kilig balig1 avcilig
i¢in izin verilen teknelerin kayitlarinin ICCAT Sekretaryasina
gonderilmesi gerekmektedir (ICCAT, 2016). Tiirkiye’de kilig
balig1 avaliginda av gemileri icin izin alinmasi zorunludur
(TOB, 2020a). Kilig¢ balig1 avciligt igin izin verilen teknelerin
kayitlar1 ICCAT Sekretaryasina gonderilir.

16-05 ICCAT Tavsiye Kararinda 15 m ve altindaki
gemilerin tarih, zaman, konum ve av miktarim1 bildirim
yapma zorunlulugu yoktur (ICCAT, 2016). Tiirkiye’de de
kilig balig1 availigr yapmak igin izin alan 15 m alt1 gemiler i¢in
AIS (UAB, 2007), 12 m alt: gemiler icin BAGIS ve matbu ya
da elektronik seyir defteri bulundurulmasi zorunlu degildir
(TOB, 2021b).

16-05 ICCAT Tavsiye Kararinda kilic balig1 avinda
kullanilacak av araci parakete olarak belirlenmistir (ICCAT,
2016). Benzer sekilde, Tiirkiye’de de kili¢ baligi avinda
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kullanilacak av arac1 parakete olarak belirlenmemistir (TOB,
2020a).

16-05 ICCAT Tavsiye Karari oltasinin

uzunluguna 30 deniz mili (55 km), igne sayisma (2500 adet)

parakete

ve igne biiyiikliigiine (igne yiiksekligi; 7 cm’den kiiciik
olamaz) smirlama getirmistir (ICCAT, 2016). Tiirkiye’de ise
igne bliyiikligii igne agi1z agikligi olarak belirtilmis olup, 2,8
cm’den kiiglik ignelerin kullanumi yasaklanmigtir (TOB,
2020a).

16-05 ICCAT Tavsiye Kararinda alt ¢ene catal boyu
(Lower Jaw Fork Length, LJFL) 100 cm’den, toplam agirlig:
11,4 kg’dan ve solungagsiz ve i¢ organsiz agirlig: (gilled and
gutted weight) 10,2 kg’'dan kiiciik olan kili¢ baliklarmin
avclig1 yasaklanmistir (ICCAT, 2016). Tiirkiye'nin ulusal
mevzuatinda ise 125 cm’den kiiciik alt gene catal boyuna
sahip bireylerin avciligina yasaklama getirilmistir (TOB,
2020a).

16-05 ICCAT Tavsiye Kararinda zaman yasagi 01 Ekim —
30 Kasim ve 15 Subat — 31 Mart donemleri seklinde
(ICCAT, 2016).
mevzuatinda da zaman yasag1 01 Ekim — 30 Kasim ve 15
Subat — 15 Mart olarak belirlenmistir (TOB, 2020a).

diizenlemistir Tiirkiye'nin ~ ulusal

16-05 ICCAT Tavsiye Kararinda denizde kili¢ baliklarmin
gemiden gemiye aktarilmasi yasaklanmistir (ICCAT, 2016).
Tiirkiye'nin ulusal mevzuatinda ise avcilik sezonunda
denizde gemiden gemiye aktarma yasagi bulunmamakta
olup, avaligin yasaklandigi donemde gemiden gemiye
aktarilmasi yasaklanmistir (TOB, 2020a).

16-05 ICCAT Tavsiye Kararma gore karaya cikis
noktalarinin belirlenmis olmasi gerekmektedir (ICCAT,
2016). Tiirkiye’de kili¢ balig1 avinda yasal olarak belirlenmis
karaya ¢ikis noktasi bulunmazken, 27 Agustos 2021 tarihi
itibariyle kili¢ balig1 avciligi yapacak gemilerin iiriinlerini
Tarim ve Orman Bakanlig: tarafindan belirlenen karaya ¢ikis
noktalarindan ¢ikarmasi zorunlu hale getirilmistir (TOB,
2020a).

Tiirkiye’de YKK avciligin yapilmas: durumunda yasal
islemler ulusal mevzuata gore uygulanacaktir. Canli kilig
baliklar1 dogaya salinir, canli olmayanlara ise karaya
¢ikarilarak el konulur. Tiiketiminde sakinca bulunmayan
kili¢ baliklarmin satis1 gergeklestirilir. Kiigiik boy ve agirlikta
olanlar perakende olarak satilamaz, yem sanayi ham
maddesi olarak satilabilir (Anonim, 1971; Anonim, 1995;
TOB, 2020a).

Mavi Yiizgecli Orkinos Avcilig1 Kontrolleri
Mavi ylizgegli orkinos denetimlerinde av gemisinde izin

belgesi, BAGIS cihazimin ¢alisma/ariza durumu, ICCAT

Bolgesel Gozlemcisi varligl, ICCAT Bolgesel Gozlemcisinin

kart1, aktarilan mavi ytizgecli orkinoslara ait orkinos agirlik
ve sayisinin dogru bir sekilde tahmin edilmesini saglayacak
netlikte video kaydi bulunurlugu, seyir defteri, mavi
ylizgecli orkinos seyir defteri kontrol edilir. Bunlarin mevcut
olmast durumunda da BCD, ITD, av araglar1 ve soguk hava
deposu kontrol edilir. Belgeler capraz kontrollere tabi
tutulur. Geminin fiilen balik¢ilik yapmasi halinde avlanma
faaliyetinin bitmesi beklenerek kontrol
(ICCAT, 2019).

gerceklestirilir

Tasima gemisinde de izin belgesi, BAGIS cihaz
calisma/ariza durumu, ICCAT Milli Gozlemcisi varlig,
ICCAT Milli Gézlemcisinin karti, aktarilan mavi yiizgegli
orkinoslara ait orkinos biiyiikliigi ve sayismin dogru bir
sekilde tahmin edilmesini saglayacak netlikte video kaydi
bulunurlugu, mavi yiizgegli orkinos seyir defterinin bir
ITD,

kafesi/kafesleri ve soguk hava deposu kontrol edilir. Belgeler

niishasi, seyir defterinin ilk niishasi, tagima
capraz kontrollere tabi tutulur. Tasima gemisi denetim
amaciyla asla durdurulmaz. Yaklasik 1 mil hizda seyir
halinde iken denetim gergeklestirilir. Destek gemisinde izin
belgesi, BAGIS cihaz calisma/ariza durumu, seyir defteri ve

soguk hava deposu kontrol edilir.

Denetimler ICCAT Denetim Raporu, tiim izleme
sistemleri (AIS, BAGIS, TIM), seyir defteri, ITD ve izin
belgeleri iizerinden yapilir. Denetimler esnasinda eger bir
ihlal tespit edilirse ihlal ICCAT Denetim Raporunda belirtilir.
ICCAT Denetim Raporunun yesil niishasi balik¢i gemisinin
kaptanina, beyaz niishast denetimin yapildig1 gemiye/bota
ve sar1 niishasi da TOB tarafindan ICCAT Komisyonuna

gonderilir ICCAT, 2019).

Kili¢ Balig1 Avciligi Kontrolleri

Kili¢ balig1 aveiligl yapan gemide izin belgesi, 12 m ve
{istii ise BAGIS cihazi calisma durumu, seyir defteri, av
araclari, avlanan iiriinler ve eger varsa soguk hava deposu

kontrol edilir. Geminin fiilen balik¢ilik yapmasi halinde av

faaliyetinin bitmesi beklenerek kontrol gerceklestirilir
(ICCAT, 2016).
Denetimler ICCAT Denetim Raporu, tim izleme

sistemleri (15 m ve iistii gemiler igin AIS, 12 m ve {istii
gemiler icin BAGIS ve 12 m ve alt1 6zel tiiketim vergisiz yakit
kullanan balik¢ gemileri igin TTM) ve izin belgesi {izerinden
yapilir. Denetimler esnasinda eger bir ihlal tespit edilirse
ihlal ICCAT Denetim Raporunda belirtilir. ICCAT Denetim
Raporlarinin  yesil niishas: balik¢t gemisinin kaptanina,
beyaz niishast denetimin yapildigi gemiye/bota ve sari
niishast da TOB tarafindan ICCAT Komisyonuna gonderilir
(ICCAT, 2016).
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19-04 ICCAT Tavsiye Kararinda mavi yiizgecli orkinos
avaliginin parakete, tuzak ve girgir aglari ile yapilabilecegi
bildirilirken (ICCAT, 2019), Tiirkiye’de avciligin girgir aglar
ile gerceklestirilebilecegi ile ilgili diizenlenme mevcuttur
(TOB, 2020a). Dagtekin (2009) ve Basaran & Ozden (2004)
tarafindan da Tiirkiye’de avciligin ¢ogunlukla girgir ag: ile

yapildig: bildirilmektedir.

19-04 ICCAT Tavsiye Kararma gore mavi ylizgegli
orkinos avcilig1 26 Mayis - 01 Temmuz ya da 15 Mayis - 01
Temmuz arasindaki dénemde yapilabilir (ICCAT, 2019).
Tiirkiye’de de mavi ytiizgecli orkinos avcilig1 ayni tarihlerde
gerceklestirilmektedir (TOB, 2020a).

19-04 ICCAT Tavsiye Kararma gore avlanan canli mavi
ylizgecli orkinoslarin miicbir sebep olmaksizin 22 Agustos’a
kadar ciftliklere taginmasi gerekmekte olup (ICCAT, 2019),
Tiirkiye’de de benzer sekilde avlanan canli mavi yiizgegli
orkinoslarin miicbir sebep olmaksizin 22 Agustos’a kadar
ciftliklere tasinmasi gerekmektedir (TOB, 2021¢).

19-04 ICCAT Tavsiye Kararinda mavi ytiizgegli orkinosun
minimum avlanma boyu 115 cm (FL) ve minimum avlanma
agirhigr ise 30 kg olup, kiigiik boyda (75-115 cm) ve agirlikta
(8-30 kg) avlanmuis olan mavi ylizgecli orkinoslar i¢in en fazla
%5 (ICCAT, 2019).

Tiirkiye'de orkinosun avciliginda

oraninda istisna tanmmaktadir
de ylizgegli
minimum boy ve agirliklar ayni sekilde uygulanmaktadir

(TOB, 2020a).

mavi

19-04 ICCAT Tavsiye Kararma gore mavi yiizgegli
orkinos aramak amaciyla ucak veya helikopter ya da
herhangi bir insansiz hava araci kullanimi yasak olup
(ICCAT, 2019), Tiirkiye’de de durum benzerdir (TOB, 2020a).

19-04 ICCAT Tavsiye Kararina gore 15 m ve {istii
gemilerin gemi izleme sistemi bulundurmasi zorunludur
(ICCAT, 2019). Tirkiye’de de 12 m ve iistii mavi ylizgecli
orkinos av, tasima ve destek izni alan gemilerinde BAGIS
cihazi bulundurulmasi zorunludur (TOB, 2021b; TOB,
2021¢).

19-04 ICCAT Tavsiye Kararina gore av, tasima, destek ve
isleme gemileri elektronik seyir defteri bulundurmak
zorunda olup (ICCAT 2019), Tiirkiye’de de ayni sekilde av,
tasima, destek ve isleme gemilerinin elektronik seyir defteri
bulundurmas: gerekmektedir. flaveten, Tiirkiye’de s0z
konusu bu gemilerde matbu seyir defteri ve av gemilerinde
de mavi yiizgegli orkinos seyir defteri bulundurulmas:
zorunludur (TOB, 2020a; TOB, 2021b; TOB, 2021¢).

19-04 ICCAT Tavsiye Kararma gore mavi yiizgecli
orkinoslarin sayisinin ve biiyiikliigiiniin dogru bir sekilde

tahmin edilmesini saglayacak goriintii kayitlar: stereoskopik

ve konvansiyonel kameralar tarafindan yapilir ve video
kayd: av ve tasima gemileri ile birlikte bolgesel ve milli
gozlemcide bulunur (ICCAT, 2019). Tiirkiye’de de bu durum
ayni sekilde uygulanmaktadir (TOB, 2021¢).

19-04 ICCAT Tavsiye Kararmna gore ICCAT transfer
dokiimani (ITD), transfere ait video kaydi ve seyir defterinin
ilk niishas1 egliginde canli mavi yiizgecli orkinoslar tasima
kafesleri ile ciftliklere taginir (ICCAT, 2019). Tiirkiye’de de
durum benzer olup, bunlara ilaveten mavi ytiizgecli orkinos
seyir defterinin bir niishasi esliginde orkinos ciftliklerine
tasmir (TOB, 2021¢).

18-12 ICCAT Tavsiye Kararma gore Elektronik Orkinos
(eBCD)
zorunludur (ICCAT, 2018b). Tiirkiye’de de bu sistemin
kullanilmast zorunlu tutulmaktadir (TOB, 2020a; TOB,
2021¢).

Yakalama Dokiimam sisteminin  kullanilmasi

19-04 ICCAT Tavsiye Kararinda mavi yiizgegli
orkinoslar1 karaya ¢itkarma veya aktarma operasyonlarinin
izin verilen limanlarda yapilabilecegi diizenlenmistir
(ICCAT, 2019). Ayn sekilde Tiirkiye’de de mavi ylizgegli
orkinoslar1 karaya c¢ikarma veya aktarma operasyonlari
sadece izin verilen limanlarda yapilmaktadir (TOB, 2020a;

TOB, 2021¢).

19-04 ICCAT Tavsiye Kararina gore kotas1 bulunmayan
ve kota fazlasi olan mavi ytizgegli orkinoslarin avciligina izin
verilmez ve serbest birakilmasi igin gerekli tedbirler alinir.
Orkinoslar 6lii ise karaya ¢ikarilarak ulusal mevzuata uygun
takibi yapilir (ICCAT, 2019). Tiirkiye’de de durum benzer

olup, ulusal mevzuatta canli mavi yiizgegli orkinoslarin

dogaya birakilacagi, canli olmayan mavi ylizgecli
orkinoslarin ise el konularak ticarete konu edilmeksizin hayir
kuruluslarina bagislanmas: seklinde bir diizenleme

mevcuttur (TOB, 2020a; TOB, 2021¢).

19-04 ICCAT Tavsiye Kararma gore mavi yiizgecli
orkinos avaliginda YKK avaligin yapilmasi durumunda
yasal islemler taraf {ilkenin ulusal mevzuatina gore
uygulanir (ICCAT, 2019). Tiirkiye’de de uygulama ayr
sekildedir (Anonim, 1971; Anonim, 1995; TOB, 2020a).

16-05 ICCAT Tavsiye Kararinda 15 m ve altindaki
gemilerin tarih, zaman, konum ve av miktarin1 bildirim
yapma zorunlulugu yoktur (ICCAT, 2016). Tiirkiye’de de 12
m alt1 gemiler i¢in durum benzerdir. 12 m ve iistii avcilik
yapan gemilerde ise BAGIS ve matbu ya da elektronik seyir
defteri bulundurulmast zorunludur (TOB, 2021b). Avrupa
Birligi ve Tiirkiye’de talep edilirse 12 m’den kiigiik balikgt
teknelerinde seyir defteri tutma
getirilebilmektedir (EU, 2009; TOB, 2020a). TOB tarafindan
21 Agustos 2021 tarihi itibariyle boy uzunluguna bagh

zorunlulugu

olmaksizin balik¢gilik faaliyetinde bulunacak gemilere de
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BAGIS cihazi taktirilmasi zorunlu tutulabilecektir (TOB,
2021b). Bununla birlikte, OCEANA (2016) tarafindan Avrupa
Birligi ve Tiirkiye’de kilig¢ baligi avciligi yapan balikg
gemilerinin ¢ogunlugunun 15 m ve 12 m’den kiiciik
teknelerden olustugu igin elektronik sistem {izerinden
takibinin yapilamadig: bildirilmektedir. Tiirkiye’de sadece
6zel titkketim vergisiz yakit kullanan 12 m’den kiigiik tekneler
TTM {izerinden elektronik olarak takip edilebilmekte olup,
ozel tiketim  vergisiz ise

yakit  kullanmayanlar

izlenememektedir.

16-05 ICCAT Tavsiye Kararinda kilig¢ balig1 avciliginda
kullanilacak av araci parakete olarak belirlenmis iken
Tiirkiye'nin ulusal mevzuatinda boyle bir diizenleme
bulunmamaktadir. Tiirkiye’de 12 m’den kiigiik balikgi
gemileri parakete oltasi, sade ve fanyali uzatma aglary,
alamana (voli) aglari, sabit ve capari oltalar1 kullanabilirler
(Anonim, 1995). Bununla birlikte, 01 Eyliil 2020 tarihinden
itibaren de 12 m ve f{istii balik¢t gemilerinin ruhsat
tezkerelerinde birincil av araci olarak belirtilen disindaki av
araglar ile avcilik faaliyetinde bulunmalar: ve birincil av
araci disinda farkli av aract bulundurmalar1 yasaklanmistir
(TOB, 2020a). Bu diizenlemeyle de 12 m ve {istiinde
kullanimina izin verilen trol ve girgir aglar: kullanan balikgt

tekneleri hedeflenmistir.

16-05 ICCAT Tavsiye Kararinda kili¢ baligi avcaliginda
parakete oltasmin uzunlugu (30 deniz mili-55 km), igne
sayis1 (2500 adet) ve igne biiyiikliigii ile ilgili diizenlenmeler
bulunmakta olup, Tiirkiye’nin ulusal mevzuatinda parakete
oltasinin uzunlugu ve igne sayist hususunda bir diizenleme
yoktur. 16-05 ICCAT Tavsiye Kararinda igne biiyiikligii igne
yiliksekligi  olarak  belirtilmistir.  Tiirkiye'nin  ulusal
mevzuatinda ise igne biiylikligii igne agiz agtklig1 olarak
diizenlenmistir. Tiirkiye’de kili¢ balig1 availiginda kullanilan
parakete oltast icin sadece igne agiz acgikligi hakkinda
siirlama vardir. Akyol & Ceyhan (2010) tarafindan Tiirkiye
denizlerinde kullamilan pelajik kili¢ balifi paraketelerin
uzunlugu ve igne sayisi en fazla sirasiyla 30 km ve 500 adet
olarak bildirilmis olup, Tiirkiye'nin ulusal mevzuatinda
parakete uzunlugu ve hususunda  bir

igne sayisi

diizenlemeye ihtiya¢ olmadig1 degerlendirilebilir.

16-05 ICCAT Tavsiye Kararinda biitiin ve solungagsiz ve
i¢ organsiz olarak kili¢ baligina yoénelik minimum agirhik
yasag1 bulunurken, Tiirkiye’nin ulusal mevzuatinda boyle
bir kisitlama bulunmamaktadir. Tiirkiye’de avlanan kilig
baliklar1 biitlin olarak gemilerde bulundurularak karaya
¢ikarilmakta olup, boyle bir diizenlemeye ihtiya¢ olmadig:
degerlendirilebilir. Bununla birlikte, ICCAT 16-05 Tavsiye
Kararmda kilig balig1 avcailiginda boy yasagi alt cene catal boy
igin minimum 100 cm iken, Tiirkiye’de 125 cm olarak

belirlenmistir.

16-05 ICCAT Tavsiye Karari'nda av sezonu dahil denizde
kili¢ baliklarnin gemiden gemiye aktarilmas: yasaklanmig
olup, Tiirkiye'nin ulusal mevzuatinda ise avcilik sezonunda
denizde gemiden gemiye aktarma yasagi bulunmamaktadir.
Tiirkiye’de kili¢ balig1 avcilig1 yapan gemilerin gogunlugu 12
m’den kiiciik gemilerden olusmakta ve genellikle giiniibirlik
ya da 2-3 giin denizde kalarak avcilik gerceklestirilmektedir.
Bu baglamda, boyle bir diizenlemeye ihtiya¢ olmadig:

degerlendirilebilir.

16-05 ICCAT Tavsiye Kararina gore karaya cikis
noktalarinin belirlenmis olmasi gerekmekte iken, Tiirkiye’de
kilig balig1 avaliginda yasal olarak belirlenmis karaya ¢ikis
noktasi bulunmamaktaydi. Ancak, 27 Agustos 2021 tarihi
itibariyle kili¢ avcilig1 yapacak gemilerin tirtinlerini Tarim ve
Orman Bakanlig1 tarafindan belirlenen karaya ¢ikis

noktalarindan gikartilmasi zorunlu hale getirilmistir.

Tiirkiye’de YKK avcaligin yapilmasi durumunda yasal
islemler ulusal mevzuata gore uygulanacaktir (Anonim,
1971; Anonim, 1995; TOB, 2020a).

SONUC

Tiirkiye’de mavi ylizgegli orkinos avciligma yonelik
ICCAT Tavsiye Kararlar1 Tiirkiye'nin ulusal mevzuat: ile
uyumlu hale getirilmistir. Bu kapsamda Su Uriinleri
Kanunu, Su Uriinleri Yonetmeligi, Su Uriinleri Tebliglerinde
TOB

Balik¢iik  Yapacak Gemilerin Basvurusuna, Avciligmna,

gerekli diizenlemeler yapilmistir. tarafindan da
Tasimaciligina, Besiciligine, Thracat ve Ithalatina Tliskin
ya da her yil

Tiirkiye'de denetimleri

Talimat1
ICCAT

kapsamindaki mavi yiizgegli orkinos avcliginin 19-04

Uygulama  Genelgesi

yaymlanmaktadir.

ICCAT Tavsiye Kararina uygun olarak yapildig1 tespit
edilmistir. Kili¢ balig1 avciliginda ise 16-05 ICCAT Tavsiye
Kararmin Tiirkiye'nin ulusal mevzuati ile tamamen uyumlu
olmadig gozlenmistir. 16-05 ICCAT Tavsiye Kararinda kilig
balig1 avaliginda kullanilacak av araci parakete olarak
belirlenmis, parakete oltasinin uzunlugu ve igne sayisina
sinirlama getirilmis, kili¢ baliginda minimum agirlik yasagi
konmus, av sezonu dahil denizde kili¢ baliklariin gemiden
gemiye aktarilmasi yasaklanmis olup, Tiirkiye'nin ulusal
mevzuatinda ise s6z konusu yasal diizenlenmeler yer
almamaktadir. Tiirkiye denizlerinde kilic baligi avcilig
yapan gemilerin cogunlugunun 12 m’den kiiciik balikg
gemilerinden olugmasi, 12 m ve {istii olan balik¢1 gemilerinin
ise sadece birincil av aracini kullanabiliyor olmasi, kullanilan
pelajik kili¢ baligi paraketelerin uzunlugunun ve igne
ICCAT Tavsiye Kararinda belirtilen

diizenlemelerin ¢ok altinda olmasi, avlanan kili¢ baliklarinin

sayisin  16-04

biitiin olarak karaya gikarilmasi, kili¢ baligt aveiligi yapan

gemilerin ¢ogunlugunun giiniibirlik ya da 2-3 giin denizde
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kalarak avclik gerceklestiriyor olmasi séz konusu bu
yer
almamasinin nedenleri olarak degerlendirilebilir. Tiirkiye'de
kilic baligr avaliginda ICCAT denetimleri 16-05 ICCAT
Tavsiye Kararina gore yapilmaktadir. Kilig baligr avciligi izni

diizenlemelerin Tiirkiye'nin ulusal mevzuatinda

alan 12 m’den kiigiik balik¢gi gemilerinin TTM tizerinden
elektronik ortamda takibi igin bahse konu gemilerin 6zel

tiikketim vergisiz yakit kullanmasi yoniinde gerekli

bilgilendirme ve tegvikler yapilmalhdir. Kilic balig:

avcliginda kota takibi igin bu availigi yapan 12 m’den kiigiik
balikgi defteri
zorunlulugu getirilmelidir. Ilaveten 12 m’den kiigiik kili¢

gemilerine matbu seyir kullanilmast
baligi avciligi yapacak balikgi gemilerine BAGIS cihazi

taktirilmasi yoniinde de bir uygulama gergeklestirilebilir.
Etik Standartlar ile Uyum

Cikar Catismasi

Yazar herhangi bir ¢ikar catismasi olmadigini deklare

etmektedir.

Etik Onay

Yazar bu tiir bir ¢alisma igin resmi etik kurul onaymnin

gerekli olmadigin bildirmektedir.
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Aquaculture has become important to meet the demand for animal food both in local and
international markets due to the increasing world population. Tilapias are one of the
significant cultured species worldwide, in which the Philippines is one of the leading tilapia-

producing countries. Tilapias are the second most preferred fish in the Philippines,

Keywords: constituting about 12% of its total aquaculture production in 2018. Cultivation of tilapias is a
Tilapia practice nationwide, mostly performed in fish ponds and cages in various environments.
Bacterial disease
Antibiotics Despite being an almost hardy fish, the investigation of tilapias for bacterial infections also
Philippines allowed us to follow the changing bacterial world. In this study, we have reviewed articles
that previously reported bacterial diseases and the use of antibiotics in tilapia culture in the
Philippines. Streptococcosis, Motile Aeromonas Septicemia, and Pseudomonas infection caused
by Streptococcus agalactine and S. iniae, Aeromonas hydrophila, and Pseudomonas fluorescens and
P. aeruginosa, respectively, were the identified fish diseases. Chloramphenicol, ampicillin,
tetracycline, and erythromycin were among the most commonly used antibiotics in tilapia
culture.
INTRODUCTION were introduced (Gue.rrero I, 2019). Pond culture
(freshwater and brackish water), cage culture (dam

Tilapias are a prime aquaculture commodity marketed

reservoirs, lakes, and seawater), monosex male tilapia

culture, saltwater culture, rice-fish (tilapia) culture, and

globally in which the Philippines is among the top tilapia-
producing countries (Miao & Wang, 2020). Tilapias are
introduced fish in the Philippines, which is now considered
as the second most preferred cultured fish after milkfish
(Chanos chanos). The first tilapia species introduced to the
country in 1950 was Mozambique tilapia (Oreochromis
mossambicus) which was originated from Thailand. In 1972,
Nile tilapia (O. niloticus) and other species (Wami tilapia O.
hornorum, blue tilapia O. aureus, and blackchin tilapia

Sarotherodon melanotheron, and Redbelly tilapia Coptodon zillii)

aquaponics are among the most preferred culturing
techniques (Romana-Eguia et al., 2020). In 2018, tilapia
production from the aquaculture sector was nearly 277,000
metric tons, constituting around 12% of the total Philippine
aquaculture production (PSA, 2019).

There are several main factors limiting the sustainability
of aquaculture such as habitat conversion, poor management
of aquaculture systems, feed availability and management,

degradation of water quality, occurrence of harmful algal
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blooms, infectious diseases, lack of capital and government
support, etc. (Oztﬁrk & Altinok, 2014; Guerrero III, 2019;
Boyd et al., 2020; BFAR, 2021; Tahiluddin & Terzi, 2021). One
of the main risks to the sustainability of fish aquaculture
globally is the proper control and maintenance of infectious
diseases (Rodger, 2016; Terzi, 2018). Despite being somewhat
hardy fish (Romana-Eguia et al., 2020), tilapias are still
susceptible to diseases such as bacterial, parasitic, fungal, and
viral diseases (Amal & Zamri-Saad, 2011; El-Sayed, 2019;
Romana-Eguia et al., 2020), even with having antibacterial
properties (Sajorne & Mabuhay-Omar, 2020). Triggering
stressful factors are poor water quality in the farm
environment, increasing intensification, and insufficiency of

proper health maintenance (Romana-Eguia et al., 2020).

Bacterial abundance and composition in intestine and
gills of healthy tilapia (O. niloticus) in brackish water fish
ponds in the Philippines have been determined by
Pakingking et al. (2015). They revealed that under optimum
conditions, the total heterotrophic aerobic bacterial counts
were ranged from 10* to 107 CFU g' with 31 species
dominated by Aeromonas hydrophila, Pseudomonas fluorescens,
Shewanella putrefaciens, Plesiomonas shigelloides, Bacillus spp.,
Vibrio cholerae, and Staphylococcus spp. While in diseased
tilapias, the commonly isolated bacteria were Streptococcus
agalactiae, A. hydrophila/caviae, A. sobria, P. shigelloides, and V.
cholerae (Limbauan, 2018).

Bacterial fish diseases in aquaculture are not only a
problem in the Philippines but also a severe hurdle in other
Southeast Asian countries and worldwide (Boran et al., 2013;
Rodger, 2016; Kayansamruaj et al., 2020; Terzi et al., 2021). In
the past 20 years, the production of tilapia in the Philippines
has decreased, and numerous contributing factors have been
pointed out (Guerrero III, 2019). One of the confirmed
contributing factors to the reduction in Philippine tilapia
production is bacterial diseases (Legario et al., 2020). Baleta
et al. (2019) assessed the tilapia cage culture practices in
relation to the fish mortality incidence at Magat Reservoir,
Philippines. They revealed that, as perceived by the farmers,
one of the causes of fish mortalities is diseases alongside
other primary triggers like temperature fluctuation, water
quality,

pollution, predation by birds, and parasite

infestation generally occurred during the hot season.

The important bacterial diseases reported globally which
has effect

Streptococcosis, Motile Aeromonas Septicemia, Vibriosis,

an adverse on tilapia aquaculture are

Staphylococcosis, Pseudomonas, Francisellosis, Columnaris

disease, Edwardsiellosis, Mycobacteriosis, and others.
Pathogens in tilapia were identified as S. iniae, S. agalactiae,
Edwardsiella tarda, Pseudomonas spp., Francisella noatunensis,

Nocardia seriolae, Aeromonas spp., and Flavobacterium spp.

(Rodger, 2016; El-Sayed, 2019; Romana-Eguia et al., 2020;
Kayansamruaj et al., 2020).

In the Philippines, the most commonly reported bacterial
diseases in tilapia culture were Streptococcosis, Motile
Aeromonas and  Pseudomonas infections
(Duremdez & Lio-Po, 1988; Yambot, 1998; Limbauan, 2018;
Reyes, 2018; Reyes et al., 2019; Legario et al., 2020). This paper

reviewed these reported bacterial diseases of tilapia in the

Septicemia,

Philippines, including antibiotic use and associated
antibiotic-resistant bacteria in tilapia culture. Literatures
related to this paper published from 1988 to 2021 were
considered by searching in Google and Google Scholar
databases using keywords such as antibiotics, antibiotic-
resistant bacteria, disease, Oreochromis, Philippines, and

tilapia.

Streptococcosis

Streptococcosis is a worldwide bacterial infection hurdle
in numerous cultured and wild fish species in various
culturing environments (Rodger, 2016). S. inige and S.
agalactiae are the identified etiological agents of the disease.
Streptococcosis-infected tilapia display gross signs like pop-
eye, appetite loss, displacement of the spine, hemorrhages
(eye, fin bases, and opercula), and corneal opacity (Amal &
Zamri-Saad, 2011).

In the Philippines, Legario et al. (2020) reported that
grow-out farms (ponds and cages) and hatcheries of tilapia
in different parts of the country (Pampanga, Laguna Lake,
Taal Lake, Nueva Ejica, Calauan, Laguna, Batad Iloilo, Silay
Negros Occidental, and Panabo Davao del Norte), were
infected with Streptococcosis. Noted clinical signs of the
disease were hemorrhages, exophthalmia, lethargy, eye
opacity, ascites, and erratic swimming. Two species were
identified as causative agents: S. agalactine and S. inige. The
former was found to be a ubiquitous and geographically
predominant aetiological agent, and the latter seemed to be
restricted to a particular area. A similar study showed that
the S. agalactiae count in the tilapia farm, Pampanga, were
ranged from 10* to 10° CFU g (Reyes et al., 2019). Besides,
about 20% of the 181 bacterial isolates from diseased tilapias
in Taal Lake were identified as S. agalactiae, which was
confirmed as a pathogen through a pathogenicity test
(Limbauan, 2018). Streptococcosis in tilapias caused by these
pathogens have been reported in neighboring Southeast
Asian countries (Anshary et al., 2014; Jantrakajorn et al., 2014;
Barkham et al., 2019; Kayansamruaj et al., 2019; Syuhada et
al.,, 2020 in Legario et al., 2020) and worldwide as well (Perera
etal., 1994; Li et al., 2014; Liu et al., 2016; Su et al., 2019).
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Motile Aeromonas Septicemia

Motile Aeromonas Septicemia is a bacterial disease mainly
caused by A. hydrophila. Other causative agents of this
infection are A. veronii, A. sobria, and A. caviae. Pathogens of
this disease occur globally among various hosts in brackish
water and freshwater, periodically in seawater (Oztiirk &
Altiok, 2014). Clinical signs of the disease are ulcerations,
hemorrhages, abscesses, anemia, and ascitic fluid (Stratev &
Odeyemi, 2017).

Aeromonas spp. are usually present in the gills and
intestines of healthy tilapia, as investigated by Pakingking et
al. (2020) in the Philippines’ fishponds. The counts of
presumptive Aeromonas in these tilapia’s parts ranged from
102to 105 CFU g. It was identified that the most predominant
species were A. hydrophila, followed by A. sobria and A.
salmonicida, constituting 94%, 4%, and 2% of all presumptive
which

environments, could initiate bacterial disease. Likewise,

counts, respectively, suggest under stressful
Limbauan (2018) isolated 181 bacterial isolates from disease-
infected tilapia in a cage farm in Taal Lake, Luzon, and
revealed that about 42% of the isolates were identified as A.

hydrophila/caviae.

Since A. hydrophila is naturally occurring in tilapias, it is
not surprising that the outbreak of a disease caused by this
pathogen has been observed since the early 1990s. For
instance, Yambot (1998) investigated the causative agent of
disease outbreaks of Nile tilapia (O. niloticus) in several
aquaculture farms in Luzon, Philippines, from 1994-1996.
The observed disease signs were exophthalmia, dislodged
body

discoloration, skin lesions, fin rot, and sluggishness. In cage

eyeball, eye opacity, ulcerations, mouth sore,
farming of tilapia, high death rates were remarkably noted
during the cold and rainy seasons when the temperature was
low. Through isolation and examination of bacterial isolates
from the various tissues of diseased tilapias, the researcher
identified the causative agent of the disease as A. hydrophila
and confirmed through experimental infection that this agent
caused septicemia in Nile tilapia. In addition, A. hydrophila
has been isolated from the diseased tilapias in the grow-out
farms in Minalin, Pampanga, Philippines. Most of the
sampled tilapias exhibited clinical signs like eye opacity,
skin/fin rot, lesion, and abnormal body coloration. The attack
rate varied from 31.75% in male tilapias to 62.5% in female
tilapias. The source of water and total dependency on feeding
were the significant risk factors pointed out for the A.
hydrophila incidence in a grow-out phase of tilapia in the
study area (Reyes, 2018).

Pseudomonas Infection

The first report of P. fluorescens infection in the country
took place among the fry of Nile tilapia cultured in a
hatchery. This disease development intensified under
stressful conditions such as overcrowding and poor
handling. This causative agent is a Gram-negative and rod
bacteria that appeared greenish to yellowish on Pseudosel
Agar medium. This bacterium can survive and flourish only
in freshwater and brackish rear environments under an
optimum temperature of 25-30°C. In both healthy and
infected tilapia O. mossambicus, this species has been
commonly reported to arise mainly in the tilapia’s internal
organs and tissues (Duremdez & Lio-Po, 1988). Recently, an
outbreak of Pseudomonas infection in the tilapia grow-out
farms in Minalin, Pampanga, Philippines, has been
investigated by Reyes (2019). The noted clinical signs of this
infection were skin/fin rot, lesion, eye opacity and/or
abnormal body coloration. The identified causative agent of
this infection was P. aeruginosa with a computed attack rate

of 54% in the entire municipality.

Antibiotics Treatment and Antibiotic-Resistant

Bacteria in Tilapia

In aquaculture, antibiotics have been considered the most
utilized chemicals for more than half-century worldwide.
Antibiotics are a group of organic or chemical compounds
that kill or inhibit the growth of pathogens and are also used
as a growth promoter and disease treatment or prevention
(Lulijwa et al.,, 2020). The global use of antibiotics in
aquaculture was reviewed by Lulijwa et al. (2020), and they
found out that 11 countries utilized 67 antibiotic compounds
from 2008 to 2018. They reported that most of the applied
antibiotics in aquaculture were florfenicol, sulphadiazine,
and oxytetracycline. Out of 50 papers reviewed, 24% were
applying antibiotic treatments in tilapia culture. In the
culture of tilapia, the utilization of antibiotics for disease
surveillance or development of water quality is limited
(Boyd, 2004) and needs extra attention.

In the Philippines, there are few reports on the usage of
antibiotics in aquaculture. In Penaeus monodon (giant tiger
prawn) hatcheries in the country, antibiotics used for disease
control were erythromyecin, tetracycline, chloramphenicol,
rifampicin, and nitrofuran with a concentration ranging from
0.1 to 4 ppm on applied every 1, 2, and 3 days (Primavera,
1993; Cruz-Lacierda et al., 2000). Yambot (1998) tested the
sensitivity of A. hydrophila isolates isolated from diseased
tilapias and revealed that all isolates were susceptible to
oxolinic acid (2 pg) and chloramphenicol (30 ug). Besides,
68% and 78% of the isolates were sensitive to streptomycin

(10 pg) and oxytetracycline (30 ug), respectively. Also,
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Limbauan (2018) 181  bacterial

predominated by A. hydrophila/caviae, S.

reported isolates,
agalactiae, P.
shigelloides, A. sobria, and V. cholerae were all exhibited
susceptibility to  chloramphenicol and ceftriaxone.
Furthermore, Reyes et al. (2019) tested various antibiotics on
S. agalactiae— a bacterium isolated from the soil of tilapia farm
in Pampanga, Philippines. Three groups of antibiotic
concentrations were tested in antibiogram test a) 10 pg for
ampicillin, gentamicin, and penicillin, b) 20 pg for nalidixic
acid and amoxicillin and, c) 30 ug for tetracycline,
vancomycin, and chloramphenicol. Their findings revealed
that four antibiotics (e.g., chloramphenicol, gentamicin,
nalidixic acid, and tetracycline) efficiently inhibited the
growth of S. agalactiae isolates. Thus, these antibiotics were
recommended as a treatment for S. agalactiae infections in
tilapia. Furthermore, they found out that other antibiotics,
such as amoxicillin, ampicillin, penicillin, and vancomyecin,

resulted in intermediate susceptibility.

Antibiotics in tilapia culture are also applied in other
nearby Asian countries, such as Thailand. The most
commonly used antibiotics were reported as enrofloxacin,
oxytetracycline, amoxicillin, and sulfadiazine, potentiated
with trimethoprim (Rico et al., 2014). However, antibiotic
utilization in aquaculture may give rise to the development
of antibiotic resistance bacteria (Capkin et al., 2015; Corum et
al., 2020; Terzi et al., 2020). For example, Niu et al. (2019)
reported that isolates of E. tarda — pathogen causing
Edwardsiellosis, obtained from hybrid red tilapias cultured
in a cage in Ping River, Thailand, were resistant to colistin
sulfate (10 pg), oxolinic acid (2 ug), oxytetracycline (30 pg),
sulphamethoxazole/ trimethoprim (25 ug), ampicillin (10
ug), and ceftazidime (30 ug). Also, hatchery-reared tilapia in
Indiana, USA, was found to have 30 bacterial isolates
resistant to ampicillin isolated from the guts (Karki et al.,
2013).

In the Philippines, studies on antibiotic-resistant bacteria
in tilapia are inadequate. Yambot (1998) reported that 25 A.
hydrophila isolates, a causative agent of Motile Aeromonas
Septicemia, which were isolated from diseased Nile tilapia in
Luzon, Philippines, were resistant to ampicillin (10 pg), and
64% of the isolates were also resistant to erythromycin (15
ug). Langaoen et al. (2018) determined antibiotic-resistant
bacteria in tilapia O. niloticus obtained from Lingayen fish
farm in Pangasinan, Philippines. A swab test was employed
to isolate bioluminescent vibrios from different fish parts
such as gills, intestines, stomach, and eyes. In their results,
four strains of bioluminescent vibrios were found to be
resistant to ampicillin (10 pug). Moreover, two of these vibrio
to be

Furthermore, 50 out of 181 bacterial isolates obtained from

strains were found multiple-drug resistant.

diseased tilapia in the Taal Lake dominated mainly by A.

hydrophila/caviae, P. shigelloides, A. sobria, S. agalactiae, and V.

cholerae, were resistant to cefoxitin (Limbauan, 2018).

CONCLUSION

In conclusion, based on the available articles reviewed,
tilapias in the Philippines are still prone to bacterial infections
despite being hardy fish. Streptococcosis, Motile Aeromonas
Septicemia, and Pseudomonas infection caused by S. agalactiae
and S. iniae, A. hydrophila, and P. fluorescens and P. aeruginosa,
respectively, were the reported bacterial diseases in the
country. Chloramphenicol, ampicillin, tetracycline, and
erythromycin were among the most commonly used
antibiotics in tilapia culture. Antibiotic-resistant bacteria in
tilapia cultivation have also been reported. Hence, the use of
antibiotics in tilapia culture gives rise to the development of
antibiotic-resistant bacteria. Further investigations may be
conducted in other parts of the country, especially those with
fish mortalities incidence. Isolation of antibiotic-resistant
bacteria may be done in tilapia farms or hatcheries utilizing
antibiotics as disease treatments. Also, antibiotic resistance
genes, plasmids, and transferable resistance genes of the
bacteria isolated from tilapia and their surrounding
environments should be given special attention to determine
horizontal gene transfer among pathogenic and non-

pathogenic bacteria.
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This paper aimed to understand the potential effects of the mucilage event on the critically
endangered Pinna nobilis in Ocaklar Bay located at the southern Marmara Sea. Underwater
surveys were carried out in October 2020 and July 2021. The study area covers 500 m? that
was divided into 5 main zones having 100 m? areas (10x10 m). Then, each main zone was
separated into sub areas covering 25 m? (5x5 m). The habitat structure, depth, and availability
of the mucilage event were observed by SCUBA diving equipment in sub areas. During the
underwater observations, the total number of dead and alive individuals was counted as 228
of which 130 individuals were alive and 98 were dead. The minimum and maximum
population density (including both dead and alive individuals) of P. nobilis was found to be
between 10 individuals per 100 m? and 112 individuals per 100 m? in the study area,
respectively. The mortality rates were calculated as 35.96% and 16.12% for the years 2020 and
2021, respectively. This paper puts forward that the P. nobilis population could be resistant to
extreme environmental stress and even juvenile individuals (smaller than 15 c¢m) were

recruited in the study area during the mucilage event.

INTRODUCTION

and water quality because of this property (Vicente et al.,
2002; Natalotto et al, 2015). Many species, including

The fan mussel Pinna nobilis is an indigenous species and
the largest marine bivalve of the Mediterranean Sea. It can
grow up to 1.2 m in length (Zavodnik et al., 1991) and survive
up to 45 years (Rouanet et al., 2015). It lives with the tapered
anterior buried in the soft bottom (seagrass meadows, mud,
sandy mud, or gravel) (Tebble, 1966).

P. nobilis are filter-feeding organisms that can gather
substances from their surroundings in order to feed. It is a

good and sensitive bio-indicator for Mediterranean littoral

annelids, ascidians, bivalves, bryozoans, cnidarians,
crustaceans, echinoderms, macroalgae, gastropods, and
sponges, use this species’ hard surface as a viable habitat
(Rabaoui et al., 2009; Acarli et al., 2010).

However, due to recreational and commercial fishing
activities for food, the use of its shell for ornamental
purposes, and inadvertent mortality by trawling and
anchoring, the population of the fan mussel, which plays an
ecological role, has been significantly diminished. The fan
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mussel has been listed as an endangered and protected
species Under Annex IV of the Habitats Directive (Council
Directive 92/43/EEC). However, for the past five years,
especially, Haplosporidium pinnae, a parasitic Haplosporidium
species, has negatively affected the population of P. nobilis
(Vazquez-Luis et al., 2017; Darriba, 2017; Carella et al., 2019;
Katsanevakis et al.,, 2019). Thus, the species’ status was
upgraded from “vulnerable” to “critically endangered” at
national level by the Spanish Sectoral Environmental
Conference on July 17, 2017. Some biological aspects of P.
nobilis such as reproductive cycle (Acarli et al., 2018), growth
(Demirci & Acarli, 2019), culture (Acarli et al., 2011a),
intraspecific relationships with other species (Acarli et al.,
2019) have been studied by several scientists. Mass
mortalities have been reported in the western Mediterranean,
the Tyrrhenian Sea in Italy, and the Northern Aegean Sea
(Catanese et al., 2018; Carella et al., 2019; Katsanevakis et al.,
2019; Nebot-Colomer et al., 2021). Meanwhile, numerous
surviving individuals have been found in Spain Alfacts Bay
(Ebro Delta) (Prado et al., 2020), the East of Corsica Diana
Lagoon (Simide et al.,, 2019), Thau Lagoon (Foulquié et al.,
2020), in Kalloni Gulf and Laganas Bay (Zotou et al., 2020)
and in Schiaparelli Port-Cros Archipelago Marine Protected
Area (Ruitton & Lefebvre, 2021). In Turkish exclusive
economic zone, mass mortality has been reported for
different locations in the Aegean Sea (Acarli et al., 2020;
Ondesetal., 2020a), whereas the Canakkale Strait, connecting
the Aegean Sea and the Marmara, had 100% and 9.2%
mortalities in the locations close by, respectively (Acarli etal.,
2021).

A strong volume of mucilage organic matter generated by
planktonic algal bloom was first detected in mid-autumn

———

2007 in the Marmara Sea (Aktan et al., 2008). On the other
hand, mucilage was observed in greater abundance in the
Marmara Sea starting from January 2021 than in previous
years (Balkis-Ozdelice et al., 2021). The rising temperature of
seawater, agriculture activities, domestic and industrial
waste discharges, and overfishing all contribute to
planktonic algal blooms (Flander-Putrle & Malej, 2008;
Yentur et al, 2013; Savun-Hekimoglu & Gazioglu, 2021).
Mucilage sinking or accumulating on the bottom has the
greatest impact on benthic life (Schiaparelli et al., 2007).
Currently, the mucilage event was observed during the study
period in 2021 in Ocaklar Bay, Erdek on the southern coasts
of the Marmara Sea. The aim of this study was to reveal the
effect of mucilage on P. nobilis population observed in

Ocaklar Bay in the southern Marmara Sea.

MATERIAL AND METHODS

This study was carried out in two different phases both in
October 2020 and June 2021 in Ocaklar Bay, coasts in the
southern Marmara Sea (Figure 1). The images before the

mucilage event in October 2020 and during the
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Figure 1. Study area

Figure 2. The surface images before (a) and during (b) the mucilage event,

underwater images before (c) and during (d) the mucilage event in Ocaklar Bay
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mucilage event in June 2021 were illustrated in Figure 2. A
total of nine diving surveys were conducted by SCUBA
diving equipment. The study area covered a total of 500 m?
which was divided into 5 main zones (zones 1, 2, 3, 4, 5) that
have 100 m? area (10x10 m). Then, each main zone was
separated into sub areas covering 25 m? (5x5 m). The
boundaries of the study area were determined with the help
of a rope by driving the aluminium sticks to the seabed (see
video from URL-1 at https://youtu.be/OAeoPHISh-Y). Each
sub area has been coded (1A, 1B, 1C, 1D, 2A, 2B, ..., 5C, 5D).

The numbers of alive and dead individuals in the sub areas

were determined after the study area was prepared in
October 2020. All dead and alive individuals were counted
and measured in the sub areas in June 2021. The temperature
and the depth of the sub areas were recorded by Oceanic
GEQ2. The habitat structure of the sub areas was noted to the

underwater slate during the underwater surveys.

The maximum shell width (dorso-ventral) of all
individuals (alive and dead) in sub areas was measured by in
situ measurements without removing any dead/alive
individuals. Measurements were performed using a scale
with a precision of 0.1 mm and immediately recorded on the
underwater writing slate (see video from URL-2 at
https://youtu.be/NMcGOmt-7NY). The data of the measured

shell width of the individuals were used to calculate the total

length of the individuals by adapting the equation which
used raw data of Acarli et al. (2018).

TL = 2.7479W + 2.0128 (r2 = 0.7454) 1)

In this formula, TL is the total length, W is the shell width

of the individuals.

Table 1. Habitat structure, depth and temperature of the sub areas in the study area

Sub Areas Habitat Structure Min. Depth (m) Max. Depth (m) Temperature in June 2021 (°C)
1A Boulder (20%), Sandy (80%) 1.8 2.1 27.8
1B Boulder (25%), Sandy (75%) 15 2.1 26.1
1C Boulder (10%), Sandy (90%) 2.1 2.4 25.6
1D Sandy 2.1 2.4 25.6
2A Sandy 2.4 2.7 25.6
2B Sandy 2.4 3.0 25.6
2C Covered by Mytilus galloprovincialis 2.7 3.7 25.6
2D Covered by Mytilus galloprovincialis 3.0 3.7 25.6
3A Cymodocea nodosa bed 3.7 4.6 25.6
3B Cymodocea nodosa bed 4.0 4.9 25.6
3C Cymodocea nodosa bed 4.6 55 25.0
3D Cymodocea nodosa bed 4.9 5.5 25.0
4A Cymodocea nodosa bed 5.5 6.1 244
4B Cymodocea nodosa bed 5.5 6.1 244
4C Cymodocea nodosa bed 6.1 7.0 244
4D Cymodocea nodosa bed 6.1 7.0 244
5A Cymodocea nodosa bed 7.9 8.8 239
5B Cymodocea nodosa (40%), Sandy (60%) 7.9 8.8 23.9
5C Sandy 8.8 9.4 222
5D Sandy 8.8 9.4 222
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RESULTS

The temperature ranged between 22.2°C and 27.8°C
during the underwater surveys. The habitat structure, depth
and temperature of the sub areas were presented in Table 1.
The depth of the surveyed areas changed from 1.8 m to 9.4 m.
The structure of the habitat consisted of boulders in the
shallow waters while it was replaced with sandy and
seagrass sediments in the deeper waters, and it was covered

with sandy sediment in the deepest water of the study area.

During the underwater observations, the total number of
dead and alive individuals was counted as 228 in October
2020. Among dead individuals, 73 were counted before the
mucilage event while 25 dead individuals were counted after
the mucilage. A total of 98 dead individuals was observed
during the underwater observations. On the other hand, 130

alive individuals were observed in June 2021 in the study

area. It has been determined that 25.51% of the mortality rate
occurred in 2021. In addition, it has been determined that two
juvenile individuals (smaller than 15 cm) have recruited to

the population during the mucilage event.

The number of individuals observed in each sub area, and
the minimum and maximum length of alive and dead
individuals are given in Table 2. No (dead or alive) P. nobilis
individuals were encountered in sub areas 1D and 2B.
However, no viable individuals were seen in sub areas 5C
and 5D. On the other hand, P. nobilis individuals, which were
observed to be dead during the mucilage event in the
Marmara Sea, were found in sub areas 2D, 3A, 3B, 3C, 3D,
4A, 4B, 4C, and 4D. The total length of the dead individuals
that died during the mucilage event were ranged between
32.24 cm and 52.85 cm. On the other hand, the minimum and
maximum lengths of alive individuals were measured as
14.65 cm and 58.62 c¢m, respectively (Table 2).

Table 2. Total numbers and total length measurements of P. nobilis in the sub areas observed in October 2020 and June 2021

Sub Alive in June 2021 Dead in October 2020 Dead in June 2021
Areas TLmin(cm) TLmax(cm) N TLmin(cm) TLmax(cm) N TLmin(cm) TLmax(cm)
1A 2 37.19 39.93 - - - - - -
1B 6 14.93 39.11 - - - - - -
1C 2 35.26 35.81 - - - - - -
1D - - - - - - - - -
2A 2 14.65 19.05 - - - - - -
2B - - - - - - - - -
2C 3 39.38 54.77 - - - - - -
2D 4 39.66 49.83 1 44.61 4461 1 44.88 44.88
3A 25 33.06 55.32 13 39.11 5422 4 40.76 49.83
3B 21 38.29 58.62 7 40.76 4543 2 49.28 50.38
3C 11 38.29 51.75 11 40.76 51.75 2 41.58 49.00
3D 10 23.45 49.28 5 39.11 5477 6 40.76 51.20
4A 7 42.96 49.83 11 39.11 5780 2 45.98 52.85
4B 7 32.79 49.00 5 35.54 5202 5 41.86 49.00
4C 9 38.01 48.73 8 34.99 5148 1 32.24 32.24
4D 14 29.77 54.22 6 32.24 50.10 2 43.23 51.48
5A 5 41.86 47.90 2 47.35 4873 - - -
5B 2 47.63 48.73 1 51.48 5148 - - -
5C - - - 1 56.97 56.97 - - -
5D - - - 2 38.83 4598 - - -
Total 130 73 25

Note: N: sample size; TLnin: minimum total length; TLmna: maximum total length
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Figure 3. Types of mucilage observed in Ocaklar Bay during study period

The mucilage types were classified during the
underwater observation as blanket type, cobweb, ribbons,
stringers, flocs, macroflocs, cloud, and false bottom in June
2021. In addition, the mucilage types covering the sea surface
were also observed as creamy surface layer and gelatinous

surface layer (Figure 3). During the underwater observations,
it was determined that the mucilage event had a lively
filamentous appearance at depths of 8 m and above with
dense sandy ground and that they moved towards the shore
with the current. It was observed that the dead form of the
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mucilage settled on the Cymodocea nodosa meadows. The
divers could easily clear the dead forms on C. nodosa with

simple hand movements (see video from URL-3 at

https://voutu.be/Qi]-_-Uurlc). It was generally observed that
by
accumulating on the C. nodosa meadows lying parallel to the

the mucilage could not reach shallow waters

coast in the study area.

It is promising that the survival rate was found to be 100%
in 5 sub areas (1A, 1B, 1C, 2A, 2C) in the study area.
Unfortunately, no live individuals were found in the sub
areas 5C and 5D. However, all deaths in the sub areas 5C and
5D were determined to occur during the mucilage event. It
was determined that dead individuals detected during the
underwater observations carried out in October 2020 before
the mucilage event were observed intensively between zones
3 and 4 (Figure 4). The population density (dead and alive
individuals) of P. nobilis was found to be between 10
individuals per 100 m? and 112 individuals per 100 m? in the
study area (Figure 5).

DISCUSSION

This is the first study reporting the impacts of the
mucilage events on P. nobilis populations in a previously
unaffected marine area along the coast of Ocaklar Bay in the
southern Marmara Sea. The presence of temperature
anomalies with hydrodynamic regime (i.e., current speed
and water mass turnover) may trigger the increasing
frequency of mucilage outbreaks (Danovaro et al., 2009).
Savun-Hekimoglu & Gazioglu (2021) indicated that the

temperature in the Marmara Sea had risen by 2 to 2.5°C over
the last 20 years, well above the global norm. Likewise, Acarli
& Ayaz (2015) reported that sea surface temperature (SST)
was recorded as 22°C and 21°C in July 2011 and July 2012 in
Ocaklar Bay, respectively. In the present study, the
temperature of seawater ranged between 22.0°C and 27.8°C
in accordance with the depth. The variation in the
temperature of seawater on the bottom was greater than
Acarli & Ayaz (2015) and supported the findings of Savun-
Hekimoglu & Gazioglu (2021) which reported an increase in
the temperature of seawater in the Marmara Sea. Balkis-
Ozdelice et al. (2021) noted that the mucilage event was
found to be more extreme in 2021 than in previous years.
Therefore, it can be concluded that the rise in the temperature

of seawater has triggered the mucilage event.

Stachowitsch et al. (1990) defined mucilage types that are
macroflocs, stringers, clouds, creamy surface layers, and
gelatinous surface layers. This classification was taken into
account not only on the size and shape, but also takes relative
position in the water, stability, behaviour, and effect on
benthos in consideration. On the other hand, Precali et al.
(2005) described the mucilage types as blanket type, cobweb,
ribbons, stringers, flocs, macroflocs, cloud, and false bottom,
creamy surface layers and gelatinous surface layers in the
Adriatic Sea. Mr. Engin Algan, the head of Marmara Island
Fisheries Cooperative in Turkey, informed that the mucilage
event was appeared firstly in October 2020 and clings to
purse-seine nets in the fishing gears used by fishermen in

Marmara Island (Personal communication).

Total Number of Dead and Alive Individuals
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Figure 4. Total number of dead and alive individuals in sub areas
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Figure 5. The population density (dead and alive individuals) of P. nobilis in Ocaklar Bay

When the first mucilage event occurred, it was described
as the creamy surface layer type in the sea surface of Ocaklar
Bay in March 2021. Subsequently, the mucilage types were
also classified during the underwater observation as blanket
type, cobweb, ribbons, stringers, flocs, macroflocs, cloud, and
false bottom in June 2021 as defined by Precali et al. (2005).
Altin et al. (2015) reported that by covering the benthic
habitat and generating anoxic conditions, blanket type
mucilage could induce a decrease in the amount of food in
the bottom or prohibit food intake in the benthic welling. In
addition, the benthic organisms include the communities of
bivalve, echinoids, crustacean, polychaetas holothurians and
sipunculids, sponges, sea squirts, sea stars and barnacles
could be affected due to anoxic conditions caused by
mucilage (Stachowitsch, 1980; Rinaldi et al., 1995; Pellegrini
et al. 2003; Schiaparelli et al., 2007). The hypoxia-sensitive
groups are fish, crustaceans, echinoderms, molluscs (most to
least) (Gray et al., 2002). Ascidians, anthozoans and molluscs
are distinctly more tolerant than polychaetas, decapods, and
echinoderms to hypoxia (Riedel et al., 2014). In this study, the
mortality rate was found to be 16.12% in the P. nobilis
population in July 2021 during the mucilage event. On the
other hand, Crustacean species such as Eriphia verrucosa and
Carcinus aestuarii were not seen during underwater surveys
carried out according to the data obtained through citizen
science. Higher resistance of mollusc species than other
species to the environmental stress could cause the

occurrence or absence in the study area.

Katsanevakis (2007) documented that the natural
mortality rate is lower in P. nobilis population. However,
some authors noted that death was encountered in P. nobilis
populations due to human activities, including tourism and
fishing activities (Deudero et al., 2015; Ondes et al., 2020Db). It

has been observed that there is no tourism-related damage

on the stocks. The damage caused by the mooring anchors
was not observed in the study area. The mortality rate of old
dead was calculated as 35.96% in the present study. When the
inner shell surface of the dead individuals was examined, it
was determined that many macrobenthic organisms settled
on these dead individuals. Considering the density and size
of these macrobenthic organisms (Bivalve, Gastropod,
tragana [described by Acarli & Ayaz, 2015]), the death of P.
nobilis was predicted to be long time ago. Deaths that
occurred before the year 2020 are not thought to be due to the
disease. Because it has been determined that healthy
individuals perform the closure of the shells quickly during
Acarli et (2021)
highlighted that the closure of the shells of infected

individuals was quite slow in P. nobilis stocks in the

underwater surveys. However, al.

Canakkale Strait where high mortality occurred. It can be
concluded that anthropogenic activities could cause higher
mortality than natural mortality although the mucilage event
has already influenced the population in the study area. It
was mentioned that individuals up to 15 cm in length are less
than 1-year-old in some studies (Kozul et al., 2011; Acarli et
al,, 2011b; Demirci & Acarli, 2019). Katsanevakis (2006)
pointed out that individuals in the group of the youngest age
had the highest densities in the bathymetric zone between 1
and 3 m depth, and the density of the youngest age group
was higher in poorly sorted sediments (the quartile deviation
of grain size distribution is larger than 1). The author has also
noted that no P. nobilis individual has been reported deeper
than 22 m depth. It was promising that recruited individuals
were also observed in the study area. Healthy juvenile
individuals were found between 1.8 m and 2.4 m in June 2021
although they were not observed during the underwater
2020 (see video from URL-4 at
https://youtu.be/F1INBga3mFgM). The total

healthy juvenile individuals were measured as 14.65 cm and

surveys in

lengths of

154


https://youtu.be/F1NBga3mFgM

Acarli et al. (2021) Acta Natura et Scientia 2(2), 148-158

,Q ACTANATURA ET SCIENTIA

1493 cm. It can be concluded that juvenile individuals
attached to the ground and grow up during the mucilage
event. Moreover, no dead P. nobilis was observed until 3.0 m
water depth. There was only one dead individual in sub area
2D (depth ranged between 3.0 m and 3.7 m) before the
mucilage event. Then, one more P. nobilis individual was
found to be dead in the sub area 2D during the mucilage
event. Adult P. nobilis individuals (larger than 15 cm) were
observed to become denser after the depth of approximately
3 m. It suggests that adverse environmental effects such as
mucilage event in the coastal waters up to 3 meters may not
have a negative effect on the survival rate of the fan mussel
alone. It's possible that at low depths, simple wave
movement and tidal currents were enough to disperse the
mucilage (Devescovi & Ivesa, 2007). The fact that the effect in
this bathymetric zone is lower than at other depths suggests
that the effect of mucilage may have been further reduced

due to wave activity at these depths.

Although there are several documents reporting mass
mortality in P. nobilis population in the Marmara Sea (Cimnar
et al., 2021), the results of the present paper are promising for
ensuring the sustainability of P. nobilis stocks in the Marmara
Sea. Transplantation applications of the P. nobilis as
recommend by Acarli (2021) must be acted to ensure the
sustainability of healthy stocks. Therefore, further researches
must remain to carry out to monitor the establishment and
maintenance of healthy P. nobilis populations although
of natural, environmental, and/or

several impacts

anthropogenic factors on the population have occurred.

CONCLUSION

Healthy P. nobilis populations were found at different
locations in Ocaklar Bay, along the coasts of Kapidag
Peninsula. In order to revitalize the damaged P. nobilis
populations, it is very important to identify healthy
populations or populations that are resistant to disease and
mucilage and to protect these areas. Spats should be collected
via collectors from healthy and/or resistant populations and
they should be reared under controlled environment. Then,
transplanting the juveniles collected from healthy and/or
resistant populations to a new location and/or regions with
collapsed populations would be effective in revitalizing the
population. The survival of the juvenile individuals (smaller
than 15 cm) during the mucilage event is promising in terms
of ensuring the sustainability of the stocks. Herewith, a very
important finding was obtained that the P. nobilis stock in the

study area could be maintained despite the mucilage event.

Although the present study is a micro-study investigating
the effects of mucilage event on P. nobilis population, it puts

forward that P. nobilis population could be resistant to the

extreme environmental stress although it could not survive
the disease caused by Haplosporidium pinnae parasite., Thus,
studies should be continued for the monitoring of P. nobilis
population in nearby areas (i.e., Kapidag Peninsula) affected

by mucilage event.
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The present work provides length-weight relationships (LWRs) of four Symphodus species
off Gokgeada Island (Northern Aegean Sea, Turkey). The sampling was ensured between

November 2013 and December 2014 from commercial fishmongers. This study presents the

most recent and the broadest analysis of the LWRs for the following studied species:
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Symphodus species
Gokeeada Island

Turkey

Symphodus ocellatus, Symphodus tinca, Symphodus mediterraneus, Symphodus rostratus. The b
value varied between 2.81 and 3.37, whereas r? aligned from 0.89 to 0.95.

INTRODUCTION

Some morphometric relationships such as length-weight
relationships (LWRs), maximum size and length-girth
relationships (LGRs) are important to grasp the fishes’
condition in their environmental conditions such as history
of life, growth pattern, fish fatness, habitat conditions, and
general health, (Froese, 2006; Parug & Cengiz, 2020; Cengiz
2021). LWRs have been commonly used by fisheries
managers and aquatic biologists to appraise the fish stocks,
the fisheries ecology and the population dynamics in aquatic
ecosystems, and semi-controlled aquatic environments
(Ricker, 1968). Over and above, the productivity level and
ecological health of aquatic ecosystems could be assessed via
length-weight models (Deekae & Abowei, 2010). These
models help to evaluate the well-being and the growth
patterns of fishes (Muchlisin et al., 2010; Ndiaye et al., 2015).

Labridae has 504 species in the world (Parenti & Randall,
2011), there are 20 species in Turkish coasts (Bilecenoglu et
al., 2014). Symphodus species distributed in the Eastern
Atlantic, Black Sea and Mediterranean with a depth of 1-50

m, near rocks and eel-grass beds (Hhan et al., 2008). In
addition, the sex reversal and the sexual dimorphism could
monitor in some species (Whitehead et al., 1986; ilhan et al.,
2008). The studies on Symphodus fishes have been carried out
in assorted areas of the world (Nival, 1966; Stergiou &
Moutopoulos, 2001; Pallaoro & Jardas, 2003; Kalayc1 et al.,
2007; ilhan et al., 2008; Raposeiro & Azevedo, 2009; ékeljo et
al., 2015; Kasapoglu et al., 2016; Aydin, 2020; Onay, 2021), in
epitome. Torres et al. (2012) underlined that LWRs could
change spatially and/or temporarily, therefore these works
must be regularly renewed for each discrete population.
From this point of view, this study provides new values
concerning the relationship between the length and weight of
four Symphodus species (S. ocellatus, S. tinca, S. mediterraneus,
S. rostratus) captured from Gokgeada Island (Northern
Aegean Sea, Turkey).

MATERIAL AND METHODS

The northern Aegean coasts of Turkey are divided into
sub-regions as Saros Bay, Gallipoli Peninsula, Gokgeada

Island, Bozcaada Island, and Edremit Bay (Cengiz & Parug,
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2020, 2021). The northern Aegean areas are described to be an
extended continental shelf, smooth muddy/sandy bases and
upper nutrient concentrations (Maravelias &
Papaconstantinou, 2006) and have higher phytoplankton and
zooplankton abundance compared with the southern Aegean
Sea (Theocharis et al., 1999). Therewithal, upwellings
significantly affected the northern Aegean Sea. It happens in
the Aegean Sea (Metaxas, 1973) by virtue of strong northerly
winds in summers between August and September,
generally. On the ground of the subsurface cool water
upwellings, surface temperature changes form a thermal
front between the western and eastern regions of the
northern Aegean Sea (Zodiatis & Balopoulos, 1993). In
addition, The Black Sea inlet is possibly a significant element
within the variations in environmental conditions. The Black
Sea water led to strong stratification, which facilitates free
communication to the shallow waters (Olson et al., 2007). For
these reasons, Gokgeada Island (Figure 1) displays the
diversity in terms of the species’ composition (Keskin &
Unsal, 1998; Karakulak et al., 2006; Altin et al., 2015) and the

fishing activity is rather vital for the Island (Cengiz, 2020).

26°0'0"E 27°0'0"E

Saros Bay

Sea of Marmara '#' ;

40°0'0"N
40°0'0"N

anq:ld:;

Edremit Bay

26°0'0"E ] 27°0'0"E
Figure 1. Gokgeada Island and the northern Aegean coasts of
Turkey

Four Symphodus species were obtained, monthly, from

commercial fishmongers around Gokgeada Island between

November 2013 and December 2014. Fish were identified
according to Mater et al. (2003). Checking the scientific name
for each species has been performed in accordance with
Froese & Pauly (2021). The individuals were measured to the
nearest 1 mm (total length), weighed to the nearest 0.01 g
(total weight). The length-weight relationship was uncovered
by fitting an exponential curve, W = alL? (Le Cren, 1951). In
this equation, the parameters a and b of the exponential curve
were predicted by linear regression analysis over log-
transformed data by using the logarithmic transformation
equation, logW =loga + blogL. In this equation, L is the
total length (cm), W is the total weight (g), a is the intercept,
and b is the slope or allometric coefficient, using the least-
squares method. Growth types of these species were

determined using t-test at significance level of 5% according

toty = 2%3, where fs is a t-test value, b is a slope, and SEs is the
b

standard error of the slope (Dutta et al., 2012). Hereby, b > 3
indicates a positive allometric growth, while value b < 3
displays a negative allometric growth. It is isometric growth

when value b is equal to 3 (Bagenal & Tesch, 1978).

RESULTS

In the present study, LWRs of four Symphodus species
[(S. mediterraneus (n=23), S. ocellatus (n=23), S. rostratus (n=34),
S. tinca (n=22)] were analyzed. The sample size, minimum
and maximum lengths and weights, estimated parameters of
LWR (a and b), 95% confidence intervals of b and coefficient

(r?) are given in Table 1 for each species, respectively.

All regressions were highly significant (p <0.01), with the
coefficient of determination (r?) ranging from 0.89 to 0.95.
About the type of growth, while one species (S. rostratus)
showed positive allometry growth, two species (S. ocellatus,
S. tinca) displayed negative allometry growth. In addition,
one species (S. mediterraneus) indicated isometric growth. The
b values ranged between 2.81 and 3.37, whereas a values
varied between 0.0061 to 0.0342 (Figure 2).

Table 1. Length-weight relationships of four Symphodus species off Gok¢eada Island (Northern Aegean Sea, Turkey)

Length range (cm) Weight range(g)
Species N a b 95% CI of b r
Linin Lmax Wnin Winax
S. mediterraneus 23 10.1 13.7 17.18 44.00 0.0148 3.05 2.36-3.72 0.89
S. ocellatus 23 10.5 15.1 18.46 54.61 0.0342 2.68 242 -294 0.95
S. rostratus 34 8.8 14.7 8.91 47.78 0.0061 3.37 2.95-3.79 0.90
S. tinca 22 10.5 17.1 20.26 80.57 0.0261 2.81 2.54 -3.08 0.95

Note: N: Sample size; Luin: minimum length; Lue: maximum length; Wiin: minimum weight; Wia: maximum weight; a and b:

intercept and slope of length-weight relationships; CI: confidence interval; r?: the coefficient of determination.
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Table 2. LWRs of four Sympodus species from different areas

Species References Area N Length range (cm) a b
Petrakis & Stergiou (1995) South Euboikos Gulf (Greece) 19 6.3-13.6 0.000014 3.01
Western Mediterranean
Valle et al. (2003) . 41 48-12.3 0.0212 2.87
(Spain)
Karakulak et al. (2006) Gokgeada Island (Turkey) 39 9.8-16.4 0.0173 2.90
S. mediterrancus Ozaydin et al. (2007) Izmir Bay (Turkey) 39 49-20.2 0.0127 3.08
[Than et al. (2008) [zmir Bay (Turkey) 62 49-20.2 0.0147 3.00
Bilge et al. (2014) Southern Aegean (Turkey) 38 4.7 -16.6 0.0139 3.00
Altin et al. (2015) Gokgeada Island (Turkey) 72 20-12.2 0.0100 3.15
This study Gokgeada Island (Turkey) 23 10.1-13.7 0.0148 3.05
Petrakis & Stergiou (1995) South Euboikos Gulf (Greece) 31 44-99 0.000005 3.22
Western Mediterranean
Valle et al. (2003) . 456 3.0-9.0 0.0091 3.17
(Spain)
Ozaydin et al. (2007) [zmir Bay (Turkey) 216 47-92 0.0085 3.22
ilhan et al. (2008) [zmir Bay (Turkey) 328 47-92 0.0091 3.18
S. ocellatus Giirkan et al. (2010) Candarli Bay (Turkey) 10 43-6.6 0.0041 347
Keskin & Gaygusuz (2010) Erdek Bay (Turkey) 575 1.8-10.7 0.0102 3.10
Bilge et al. (2014) Southern Aegean (Turkey) 274 4.6-9.0 0.0102 3.13
Altin et al. (2015) Gokgeada Island (Turkey) 1922 14-185 0.0070 3.22
Onay (2021) Eastern Black Sea (Turkey) 384 8.2-16.4 0.0100 3.21
This study Gokgeada Island (Turkey) 23 10.5-15.1 0.0342 2.68
Petrakis & Stergiou (1995) South Euboikos Gulf (Greece) 70 8.0-12.0 0.000001  3.48
Western Mediterranean
Valle et al. (2003) . 1156 15-143 0.0176 2.80
(Spain)
Karakulak et al. (2006) Gokgeada Island (Turkey) 19 9.6 -12.7 0.0177 2.83
S. rostratus Ozaydin et al. (2007) Izmir Bay (Turkey) 36 7.1-10.9 0.0049 3.46
ilhan et al. (2008) izmir Bay (Turkey) 167 70-114 0.0070 3.29
Bilge et al. (2014) Southern Aegean (Turkey) 42 6.7-125 0.0048 3.41
Altin et al. (2015) Gokgeada Island (Turkey) 1016 1.2-17.7 0.0070 3.19
This study Gokgeada Island (Turkey) 34 8.8-14.7 0.0061 3.37
Petrakis & Stergiou (1995) South Euboikos Gulf (Greece) 31 12.7-20.8 0.000011  3.06
Pallaoro & Jardas (2003) Adriatic Sea (Croatia) 1443 8.6-42.5 0.0220 2.81
Western Mediterranean
Valle et al. (2003) . 56 11.4-304 0.02584 2.78
(Spain)
Karakulak et al. (2006) Gokgeada Island (Turkey) 248 10.0 - 26.8 0.0109 3.04
Ozaydin et al. (2007) izmir Bay (Turkey) 89 6.7-23.0 0.0183 2.90
ilhan et al. (2008) izmir Bay (Turkey) 277 6.7 -24.3 0.0184 2.90
S. tinca Keskin & Gaygusuz (2010) Erdek Bay (Turkey) 41 2.5-155 0.0111 3.09
Bilge et al. (2014) Southern Aegean (Turkey) 110 6.6 -22.0 0.0180 2.92
Altin et al. (2015) Gokgeada Island (Turkey) 27 3.0-18.5 0.0070 3.26
Dimitriadis & Fournari-Konstantinidou
Southern Ionian Sea (Greece) 83 12.4-253 0.0260 2.76
(2018)
Miled-Fathalli et al. (2019) Gulf of Tunis (Tunusia) 60 11.6 -25.0 0.0190 2.84
Onay (2021) Eastern Black Sea (Turkey) 17 6.5-12.8 0.0160 2.99
This study Gokgeada Island (Turkey) 22 10.5-17.1 0.0261 2.81

Note: N: Sample size; a and b: intercept and slope of length-weight relationships.

161



Cengiz (2021) Acta Natura et Scientia 2(2), 159-165

p ACTANATURA ET SCIENTIA

S. mediterraneus

60
50 | w-o.0148TL305
T I
=
.20 30
g
—~ 20
=
£ 10
0
8 10 12 14 16
Total length (cm)
S. ocellatus
60
® >0 W =0.0342TL268
E 40 R2=0.95
N=23
b
‘o 30
2
= 20
©
= 10
0
8 10 12 14 16
Total length (cm)

S. rostratus

60

50 | w=0.0061TL3% °
T R2=0.90
2 40 N=34
=
2030
[
E 20
3
S 10

0
8 10 12 14 16
Total length (cm)
S. tinca

100
oy 80 | w-o.0261TL28 4
= R2=0.95
<, 60 N=22 °
2
g 40 ®
i
= 20

0
8 10 12 14 16 18
Total length (cm)

Figure 2. The curves of length-weight relationships for four Symphodus species off Gokgeada Island (Northern Aegean Sea,

Turkey)

DISCUSSION

In the present study, 102 individuals belonging to four
species were examined. Table 2 summarizes the previous
studies on LWRs for four Sympodus species. The b values in
LWRs fall between 2.5 and 3.5 (Froese, 2006) or 2 to 4 (Tesch,
1971). In this study, b values of the studied fish species were
within these expected ranges. The b value for S. mediterraneus
varied between 2.87 and 3.15 in other studies, whereas this
value ranged from 3.10 to 3.47 for S. ocellatus. The b value for
S. rostratus was calculated as 3.37. While this value differs
from the studies of Valle et al. (2003) and Karakulak et al.
(2006), it is similar to other researches. The b value for S. tinca
was estimated to be 2.81. While the ones differ from Petrakis
& Stergiou (1995), Karakulak et al. (2006), Keskin &
Gaygusuz (2010), Altin et al. (2015) and Onay (2021), it shows

similarity with some related works (Table 2).

The length-weight relationships may be changed
between different seasons and are affected by factors such as
size, temperature, maturity, salinity and food availability.
Furthermore, the degree of sexual maturity, diet, fullness or
emptying gut and sampling techniques, number and
duration of sampling can affect its value (Yildirim et al., 1999;

Wootton, 2003; Abbasi et al., 2019; Eagderi et al., 2020).

Altin et al. (2015) reported the LWRs of seven Symphodus
species from shallow waters of Gokgeada Island using a
beach seine and beam trawl. Cengiz et al. (2011, 2012)
underlined that the diversity of species within an area and/or
among areas could be relevant to environmental conditions
and sundry fishing gears in the sampling. The likely reason
for differences in the variety of species between Altin et al.
(2015) with this study is presumably by virtue of diversified

fishing gears that the commercial fishermen used.

CONCLUSION

In conclusion, this study provided new information about
LWRs for four Sympodus species from Gokgeada Island
(Northern Aegean Sea, Turkey) and added further data to
those previously reported species, which will be helpful in
biological studies.
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This study has been carried out in order to determine the variations in the vegetative characteristics of the
mixtures of legume and cereal crops. Experiments were conducted according to the randomized complete block
design using three replications of flowerpots. In the experiment; 1, 2 and 4 annual grass, Hungarian vetch and
hairy vetch along with their double mixtures have been taken from per flowerpot. Effects of lean and mixed
cultivation on plant characteristics (plant height, number of branches, total wet and dry weight and total root
weight) and nutritional characteristics (NDF, ADF, ADL, crude protein, crude ash, digestibility of dry and
organic matter, and total fiber) of crops were examined in this study. According to the results of our research
work, as the number of plants per flowerpot increased the total wet and dry weight and root mass increased,
too, in terms of plant characteristics particularly, in mixed sowing, the amount of upper soil surface and
underground organic mass increased. Ratios of NDF, ADF and fiber in the mixture of cereals with legumes have
decreased, while the digestibility of crude protein, crude ash, dry and organic matter has increased in case of
nutritional characteristics. On the other hand, the ratios of NDF and ADF have increased, while there was a
decrease in crude protein and crude ash ratios in the mixture of legumes with cereals. This indicates that annual
grass along with hairy vetch and Hungarian vetch can be cultivated in winter both for obtaining higher grass
production as well as to provide more organic matter to soil. It is concluded that the most suitable mixing ratios

to be the two-fold and four-fold ratios of perennial grass along with the single ratio of vetches.

Tek Yillik Cim ile Baklagil Karisimlarinin Bitkilerin Agronomik Gelisimlerine Etkileri

MAKALE BILGIiSi

OZET
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Cevrimigi Yayimlanma: 03.12.2021

Anahtar Kelimeler:
Besleme ozellikleri
Botanik 6zellikler
Ham protein

ADF

Bugdaygil

Bu ¢alisma baklagil ve bugdaygil karisimlarinda karisima giren bitkilerin vejetatif 6zelliklerinde meydana
gelen degisimleri belirlemek amaciyla yiiriitiilm{iistiir. Arastirma tesadiif parselleri deneme desenine gore 3
tekerriirlii saks: calismasi olarak yiiriitiilmiistiir. Denemede saks1 bagina 1, 2 ve 4 adet tek yillik ¢im, macar fig
ve tliylii fig ile bunlarm ikili karisimlari ele alinmistir. Calismada yalin ve karisik yetistiriciligin bitkisel (bitki
boyu, kardes veya dal sayisi, toplam yas ve kuru agirliklar ile toplam kok agirlig) ve besleme (NDF, ADF, ADL,
ham protein, ham kiil, kuru ve organik maddenin sindirilebilirligi ve toplam lif) 6zelliklerine olan etkileri
incelenmistir. Aragtirmadan elde edilen verilere gore; bitkisel 6zelliklerde saksi basina bitki sayisi arttikca
toplam yas ve kuru agirliklar ile kok kiitlesi artmais, 6zellikle karisik ekimlerde toprak iistii ve toprak alt1 organik
madde miktar1 artmustir. Besleme &zelliklerinde ise bugdaygillerin baklagillerle karisiminda NDF, ADF ve lif
oranlar1 diiserken; ham protein, ham kiil, kuru ve organik maddenin sindirilebilirligi artmistir. Baklagillerin
bugdaygillerle karisiminda ise NDF ve ADF oranlar1 artarken; ham protein ve ham kiil oranlarinda ise diisiisler
olmustur. Bu durum daha yiiksek ot {iretimi ve topraga daha ¢ok organik madde temini igin tek yillik ¢im ile
titylii fig ve macar figinin kiglik olarak yetistirilebilecegini gostermektedir. En uygun karisim oranlari ise gok

yullik ¢imin ikili ve dortlii oranlarinin figlerin birli oraniyla karisima sokulmasi uygun bulunmustur.
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GIRis

Ulkemizdeki mevcut hayvan varhigimin kaliteli kaba yem
aqig1 %60 diizeyindedir (Semerci & Kurt, 2006). Hayvansal
iiretimin yetersiz olmasina neden olan sorunlarm basinda
kaliteli kaba yem agig1 gelmektedir (Ayan vd., 2006). Bu
nedenle yem bitkileri tarimi yapilan alanlar bir yandan
artirilirken, diger yandan birim alandan daha fazla verim ve
kaliteli iirtin almasina yonelik ¢alismalar yapilmalidir
(Tosun, 1996). Birim alandan daha fazla verim ve kaliteli
bir
bugdaygillerin karisim halinde yetistirilmesidir. Ulkemizde

irin alinmasmin  6nemli yolu ise baklagil ve
yetistirilen yem bitkilerinin biiyiik ¢ogunlugunu yalin ekim
teskil

ve

olarak baklagiller etmekte, {ireticiler yeterince

bilgilendirilmemesi ekimde kargilagilan sorunlar
sebebiyle karisik ekim smirh olarak yapilmaktadir. Oysa
karisik ekimlerin {irettigi yem, cesitli besin maddeleri
igerdigi igin karbonhidrat-protein dengesinin saglanmasinda
faydalidir. Karisik ekimlerde bitkiler toprag: daha iyi ve hizh
kapladiklar1 i¢in yabanci otlarin ¢ikmasini engellemesiyle
beraber erozyonu onlemede de daha etkilidir (Ramret &
Lennartsson, 2002; Szumigalski & Rene, 2005). Karisimdaki
bitkilerin kokleri farkli derinliklere inecegi icin, toprak
profilinin her tabakasindan daha iyi yararlanmis olurlar.
Baklagillerin karisitk ekimlerdeki en biiyiik avantaji
kendisinin ve bugdaygillerin ihtiyaci olan azotu koklerindeki
Rhizobium bakterileri sayesinde topraga baglayabilmeleridir
(Hiebsch & McCollum, 1987; Berg, 1990). Ayrica baklagiller
kazik kokli bitkiler olduklart i¢in suyun topraga gegcisini
artirir ve topragin fiziksel yapisini diizenler (Rao vd., 1997).
Bugdaygillerin daha diisiik protein igerigine sahip
olmalarimin olumsuzlugu, hayvanlara protein igerigi yiiksek
katki maddeleri vermek yerine protein orani yiiksek
baklagillerle karisik ekimle giderilmis olmaktadir (Robinson,
1969; Caballero vd., 1995; Anil vd., 1998; Yagmur & Kaydan,

2006).

Bu c¢alismanin amacit baklagil ve bugdaygil yem
bitkilerinin karisik yetistirilmesine bir segenek olacak tek
yillik ¢im ile macar figi ve tiiylii figin farkli oranlarda karisik
olarak yetistirilerek, yalin ekimlere gore botanik ve otun

besleme 6zelliklerindeki degisimi tespit etmek olmustur.
MATERYAL VE YONTEM
Bu arastirma Canakkale Onsekiz Mart Universitesi Tarla

Bitkileri bitki
ylritilmistiir. Calismada bitki materyali olarak tek yillik

Bolimii'niin yetistirme  {initesinde
¢imin (Lolium multiflorum L.) Caramba, macar figin (Vicia
pannonica L.) Ege Beyaz1 79 ve tiiylii figin (Vicia villosa Roth.)
Efes 79 cesitleri kullanilmigtir. Deneme 25,0x25,0x22,5 cm
ebadinda plastik saksilarda (hacmi 14 dm?) tesadiif parselleri

deneme planina gore 3 tekerriirlii olup 27 uygulama seklinde

ylritilmistiir. Caligma tek yillik ¢im ile macar fig ve tiiylii
fig bitkilerinin birli, ikili ve dortlii sayilarda birbiri ile
karigimlarini igermistir. Saksilara 1/3 ham toprak, 1/3 elenmis
sigir giibresi ve 1/3 kum karigimindan olusan materyal
Bitkilerin  kuraklik
onleyecek sekilde ihtiya¢ duyulduk¢a sulama yapilmuistir.

konulmustur. stresine  girmelerini

Bitki boyu; deneme sonunda bitkilerin toprak seviyesi ile
en ug¢ kisminin dl¢iilmesi ile elde edilmistir. Cimlerde kardes
ve dal say1s1; denemenin sonunda saksilardaki biitiin ¢im ve
dal

bulunmustur. Toplam yas ve kuru agirliklarin hesaplanmasi

figlerin kardes ve sayilar1 sayilmak suretiyle
icin; saksilardan hasat edilen bitkiler (¢cimde basaklanma,
tiylii fige ciceklenme donemlerinde) hemen tartilarak yas ot
verimleri, daha sonra once agik havada sonra da 65°C’ye
ayarl firinda 24 saat kurutulup (Cook & Stubbendieck, 1986)
tartilarak kuru agirliklar bulunmustur. Ham protein ve ham
kil oranlart AOAC (1990)’a ve NDF, ADF ve ADL oranlar1
ise Van Soest vd. (1991)’e gore yapilmistir. Kuru madde ve
organik maddenin sindirilebilirligi ile toplam lif oran1 NIRS
cihazinda (SAS) okutularak elde edilmigtir. Arastirmada
alman veriler deneme desenine uygun sekilde SAS v9.0
istatistik paket programinda analiz edilmistir. Incelenen

ozellikler arasindaki farklar Tukey testi ile karsilastirilmistir.
BULGULAR VE TARTISMA
Bitki Boyu

Karisim sekillerine gore ortalama bitki boylar1 figlerde
istatistiki olarak 6nemli bulunurken (p<0,001), tek yillik
¢imde 6nemsiz bulunmustur (Cizelge 1). Ortalama en yiiksek
bitki boyu (99,6 cm) tiiylii figde, en diisiik (47,7 cm) ise tek
yillik cimde belirlenmistir. Macar figinde ortalama bitki boyu
ise 82,0 cm olmustur. Macar figinde en yiiksek bitki boyu
102,6 cm ile 1M (macar figi) yalin ekimlerinde, en diisiik ise
66,6 cm ile 4C4M ekilen saksilarda tespit edilmistir. Tiiylii
figde en yiiksek bitki boyu 134,6 cm 2T (tek yillik) yalin
ekimlerde, en kisa ise 75,0 cm ile 4C2T bulunan saksilarda
bitki

artmasina bagl olarak bitki boyunun diistiigii goriilmiistiir.

Olcilmustiir. Genel olarak saksilardaki say1smnin
Tek yillik ¢gim ve macar figde en yiiksek bitki boyuna saksida
2, tiiyli fig 1 bitkide, en diisiik ise macar figi ve tiiylii figde
saks1 basina 4 bitkide, tek yillik ¢imde ise 1 bitkide elde
edilmistir. Tek yillik ¢im, macar figi ve tiiylii fig kullanilarak
yliriitiilen bu karisim denemesinde ¢im bitkilerinde 6nemli
olmamakla birlikte, genel olarak her iki fig tiiriinde de saksi
basma bitki sayisi arttik¢a bitki boyunda bir azalma
goriilmiistiir. Esasen sik ekimlerde bitkiler 1siktan daha iyi
yararlanmak amaciyla oksin iiretimini arttirarak daha fazla
boylanir (Taiz & Zeiger, 2008). Ancak figler yatik gelistikleri
i¢in genelde saksilarin yan taraflarina dogru biiyiimiislerdir.

Bu sebeple 1siklanma konusunda bir sorun yasamadiklar:
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Cizelge 1. Karisim sekillerine gore bitkilerdeki boy ve kardes sayilarindaki degisim

Bitki Boyu (cm) Kardes/Dal Sayisi (adet)

Karisim Sekli

Cim Macar figi Tiiylii fig Cim Macar figi Tiiylii fig
1¢ 51,0 5,62
2C 49,3 3,0%®
4C 51,0 2,6
M 102,62 20,0
2M 90,0® 10,3bcd
M 75,02 6,84
1T 127,3%® 12,32
2T 134,6 5,8be
4T 116,67 3,5¢
1C1IM 52,0 85,3 3,00 16,02bc
1C2M 48,3 98,02 3,000 10,8bed
1C4M 44,3 85,0 1,6° 9,3
1C1T 41,3 103,020« 3,3q® 15,6
1C2T 44,6 94,3bcd 3,6 6,00
1C4T 48,0 89,3 1,00 3,4¢
2C1IM 50,8 75,020 2,3b 17,32
2C2M 49,6 80,3 2,2b 12,6b<d
2C4M 39,0 68,3 1,8v 9,7
2C1T 54,3 103,64 1,8° 9,73be
2Q2T 47,3 95,6bcd 2,3b 6,0
2C4T 46,0 89,0 1,50 3,6
4C1IM 50,0 81,3q® 1,2b 11,3bcd
4C2M 43,3 77,030 1,00 10,3bcd
4C4M 42,0 66,6° 1,2 7,54
4C1T 50,0 88,0 1,00 12,02
4C2T 43,3 75,04 1,00 5,2b¢
4C4T 55,3 78,64 1,3° 2,8¢
Ortalama 47,7 82,0 99,6 2,2 11,8 7,2

Not: Ayni siitunda farkli harfle isaretlenen ortalamalar arasindaki fark %5 diizeyinde énemlidir.
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diistiniilmektedir. Tek yillik c¢imler ise fazla kardes
olusturmadig icin (Cizelge 3), bu bitkiye sarilarak gelisme
gostermemislerdir. Bu durum bitkilerde yetersiz 1siklanma
yasanmamasina sebep olmustur. Boy azalmasi ise saksilarda
bitki bitkilerin daha

koklenmesiyle birbirleri ile rekabete girmelerinden ileri

sayisinin  artmasi  ile yogun

geldigi diisiiniilebilir.
Kardes/Dal Sayisi

Farkli karisim sekillerine gore ortaya ¢ikan kardes ve dal
sayilar1 biitiin bitkilerde istatistiki olarak énemli (p<0,001)
¢ikmustir (Cizelge 1). Yalniz ekilen tek yillik ¢im bitkileri 2,6-
5,6 adet arasinda kardes meydana getirirken, 2 veya 4 ¢imin
figlerle birlikte ekilmeleri sonucunda bitki basina ortalama
kardes sayist 1,0-2,3’e kadar diismiistiir. Genel olarak en
yiiksek dal (16-20 adet) 4C1M disinda (C: ¢ok yillik ¢im) 1M
bitkisi bulunan saksilarda, en az dal (6,8-9,7 adet) ise gerek
yalin gerekse karisim halinde saksi basmma 4M yalin
ekimlerde belirlenmistir. Bitki basmna en diisiik dal sayisy,
tiiylii figin yaln ya da karisim halinde dort bitki ile temsil
edildigi saksilarda ¢ikmustir. Ornegin, dort figin yalniz
ekildigi saksilarda tiiylii figin ortalama dal say1s1 3,50, 1,2 ve
4 tek yillik ¢im ile karisik ekimlerinde ise sirasiyla 3,4, 3,6 ve
2,8 dal olusturmustur. Diger taraftan, her saksida bir tiiylii
figin bulundugu yalin veya karisim ekimlerde bitkiler en ¢ok
dal meydana getirmislerdir. Nitekim sadece bir tiiylii figin
bulundugu saksilardaki bitkilerde ortalama 12,3 adet; 1T+1,
2 ve 4C olusan karisimlarda ise ayn sira ile 15,6, 9,7 ve 12,0
adet dal olusmasi bu durumu desteklemektedir (Cizelge 1).

Yalin olarak yetistirilen saksilarda bitki basina kardes
sayis1 karigtk ekimlere gore daha yiiksek bulunmustur.
Bunun yan1 sira saksi basina diisen bitki sayis1 arttikca dal
sayisinda azalma oldugu tespit edilmistir. Bugdaygillerde
kardeslenme genetik ozellikleri yaninda cevre (iklim ve
toprak) faktorleri, yetistiricilik faktorleri (gtibreleme, sulama)
ve bitki siklig1 ile baglantilidir (Dougherty vd., 1974). Sik
bitkiler

bulamayacaklar1 ve su, besin elementi ve 151k gibi biiyiime

ekimlerde kendilerine yeterli yasam alam
faktorlerine yeterince sahip olamayacaklar: i¢in daha az
kardeslenirler (Malik, 1969; Dubey & Lal, 1970). Bu yiizden
bu calismada da saks: basina bitki sayis: arttik¢a kardes ve
dal sayis1 da azalmistir. Gerek tek yillik ¢imin gerekse macar
ve tiylil figin bitki basina kardes sayilar1 saksidaki bitki
sayisinin artmasi ile azalmistir. Bitkiler daha rekabetgi
sartlarda yasamak zorunda kaldiklar1 zaman kendini
besleyebilecek yeterli siirgiin olusturmamaktadir. Zira
bliytime faktorleri bitkiler igin yetersiz kalmakta, bu
durumda kardes/dal sayisi azalmaktadir. Bitki basma tek
yillik ¢cimde yalniz ekimlerde, macar figinde ise 4 macar figin
tek yillik karisik ekimlerinde daha yiiksek olmustur. Tiiylii

figde ise degisim Onemli olmamakla birlikte diizenli bir

degisim gozlenmistir. Bu durum tek yillik ¢im + macar figi
karisgimlarinda macar figi daha giiclii geliserek ¢imi
bastirdigini gostermektedir. Bu hususun ortaya ¢ikmasinda
bitkilerin genetik yapilari yaninda gevre faktorlerinin de
macar fig i¢in daha uygun olmasi etkili olmus olabilir (Konak
vd., 1997).

Toplam Yas Agirlik ve Kuru Agirlik

Farkli karisim oranlarina gore toplam yas ve kuru
agirliklarda karisim sekillerine gore ortalamalar arasindaki
farkliliklar istatistiki olarak 6nemli (p<0,001) bulunmustur
(Cizelge 2). Saks1 basina toplam en yiiksek yas agirlik (74,6 g)
1C4M saksilarinda, en diisiik ise sirasiyla 1, 2 ve 4C yalin
ekilen (12,0, 10,6 ve 16,1 g) saksilarda belirlenmistir. Farkli
karisim oranlarina gore saksi basina toplam kuru agirhik
bakimindan karisimlarin ortalamalar1 arasindaki farkliliklar
istatistiki olarak dnemli (p<0,001) bulunmustur (Cizelge 2).
Macar figin yalin ve karisim ekimlerinde toplam kuru
agirliklardaki degisimler genelde yas agirliklara benzer
olmustur. En yiiksek kuru agirlik ¢ogunlukla 4M yer alan
saksilarda belirlenmistir. Ornegin 4 macar figin 1, 2 ve 4.
¢imle karisimlarinda sirasiyla 18,9, 16,1 ve 13,7 g; yalniz
ekimlerde ise 14,4 g gibi en yiiksek degerler elde edilirken
buna karsilik en diisiik kuru agirliklar (10,4 ve 10,9 g) 4C1M

karisimi ile 1M ekimlerinden saglanmustir.

Toplam Kuru Kok Agirlig:

Farkli karisim oranlarina gore toplam kuru kok agirlig:
bakiminda karisimlarin ortalamalari arasindaki farkliliklar
istatistiki olarak 6nemli (p<0,001) bulunmustur (Cizelge 2).
Saks1 bagina yas ve kuru agirliklar arasinda 6nemli farklar
ortaya ¢tkmistir. Genelde yalin ekimlerde daha az organik
kiitle meydana gelirken, karisimlarda daha fazla toprak {istii
kiitlesi iki

¢ikarmaktadir: (a) saksi basina bitki sayisinin artmasi bitki

belirlenmistir. Bu durum sonucu ortaya

kiitlesini arttirmaktadir ve (b) baklagil + bugdaygil
karisimlari bu tiirlerin yalniz ekimlerinden daha ¢ok organik
Belirli

sayisinin

kiitle olusturmaktadir. sinirlar dahilinde birim
bitki

ytlikseltecektir. Zira bu durumda toplam iiretime katilan bitki

alandaki artmasi, toplam iiretimi
sayist da artacaktir. Yine bir¢ok arastirmada (Altin, 1987;
Altin & Gokkus, 1988) da kaydedildigi gibi, baklagiller ve
bugdaygiller c¢ok iyi uyum sagladiklar1 igin, bu bitki
gruplarinin karisim ekimlerinde daha yiiksek verim elde
edilmektedir. Denemede saks1 basina bitki sayisi ile toplam
kok agirligr arasinda olumlu iliski ortaya ¢ikmustir. Bitki
say1s1 arttikca kok agirligi da artmistir. Bu durum toplam kok
agirligina her bir tiiriin belirli oranlarda katki saglamalari ile
baglantilidir. En yiiksek kuru kok agirhig: (14,30 g) 2C4M, en

diisiik ise 4,22 g ile 1M bulunan saksilarda tespit edilmistir
(Cizelge 2).
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Cizelge 2. Karisim sekillerine gore toplam yas ve kuru agirliklar ile kok agirliklarindaki degisimler

Toplam Yas Agirlik (g) Toplam Kuru Agirlik (g) Toplam Kuru Kok Agirlig (g)

Karisim

Cim Macar Tiiylii Cim Macar Tiiylii Cim Macar Tiiylii
1C 12,0¢ 2,68 3,5¢
2C¢ 10,6f 2,48 2,3f
4C 16,1¢f 3,78 7,3
M 41,9 10,9b¢ 4,2¢
2M 42,9bed 11,8b¢ 8,02bc
4AM 52,8bed 14,42bc 6,2b¢
1T 48,020 13,54 7,0cd
2T 39,90 13,9¢de 5,34
4T 56,730 18,02b¢ 9,64
1C1IM 46,9bcd 46,9bcd 12,64 12,6b¢ 6,4<f 6,4b¢
1¢2M 62,42be 62,42 15,22 15,2abc 8,92 8,9abe
1C4M 74,62 74,6 18,9abe 18,92 10,92« 10,9abe
1C1T 58,224 58,22b 14,5v- 14,5¢de 4,9det 4,94
1C2T 66,5 66,5 16,64 16,6*4 7,0 7,0cd
1C4T 51,0bed 51,020 19,92 19,92 7,40 7,4cd
2C1IM 45,2bcd 45,2bcd 11,71¢ 11,1bc 10,02 10,0abe
2C2M 53,724 53,7bcd 12,54 12,5b¢ 9,12 9,1abe
2C4M 60,02b¢ 60,02b¢ 16,12 16,12b 14,32 14,32
2C1T 50,0bed 50,020 12,94 12,94e 7,4b- 7,4¢d
2C2T 50,7b<d 50,72b 15,0>f 15,0b-¢ 9,8ad 9,8ad
2C4AT 54,124 54,130 19,120 19,120 13,230 13,220
4C1M 36,34 36,34 10,4f 10,4¢ 9,5%¢ 9,5ab¢
4C2M 45,1bcd 45,1bed 12,3def 12,3b¢ 11,62bc 11,62
4C4M 46,6bcd 46,6 13,74 13,72be 10,32 10,3abe
4C1T 41,1 41,1° 11,7det 11,7¢ 11,52be 11,52b¢
4C2T 49,8bed 49,8 13,8<f 13,8cde 9,2 9,2bcd
4CAT 40,0b<d 44,02 15,0>f 15,0b-¢ 14,52 14,52

Not: Aynu siitunda farkli harfle isaretlenen ortalamalar arasindaki fark %5 diizeyinde 6nemlidir.
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Tek Yilbik Cimin Bitkisel Ozelliklerindeki

Degisimler

Yapilan varyans analizi sonunda incelenen &zelliklerde
kardes sayisi, toplam yas agirlik, saks: bagina toplam kuru
agirlik ve toplam kuru kok agirligi bakiminda karigimlarin
ortalamalar: arasindaki farklar 6nemli (p<0,001) olurken,
bitki boyunun 6nemsiz oldugu belirlenmistir (Cizelge 1).
Saksilardaki ¢cimlerin ortalama yas agirliklar 2,5-16,1 g, kuru
agirliklari ise 2,4-19,9 g arasinda yer almistir. Bilhassa ¢imin
yalmiz ekildigi saksilardaki yas agirlik diger ekimlerden
onemli seviyede yiiksek olmustur. Buna karsiik 4C4T
karisimindaki yas agirliklar diger karisik ekimlerdeki ¢imin
yas ot agirliklarina gore daha diisiik ¢ikmistir (2,5-9,3 g).
Ancak, bitki basina yas agirlik olarak bakildiginda en yiiksek
deger (16,1 g) tek c¢imin bulundugu saksilardan elde
edilmistir. Toplam yas agirlik ile saks1 basina toplam ¢im
verimleri ele alindiginda; saksilardaki karisimin tipine gore
sakst bagma ¢im verimleri arasindaki onemli farkliliklar
ortaya ¢ikmustir. Saksi basina tek yillik ¢imin toplam kuru
agirliklar1 kiiciik degisimlerle beraber, onemli o&lgiide
benzerlik gostermistir. Toplam kuru agirliklarda da en diisiik
degerler (2,4 ve 2,6 g) ¢imin ikili ve birli olarak yalin halde
ekildigi parsellerde tespit edilmistir. Diger taraftan, ¢gimin en
yiiksek kuru agirligi (19,9 g) 1C4T karisik ekildigi saksilarda
belirlenmistir. En yiiksek kok agirlig: (14,5 g) 4C4T bulunan
saksilarda tartilmistir. Ancak, genel olarak toplam bitki
sayisinin fazla oldugu saksilarda kok agirligt daha fazla
olmustur. En az kok agirligi 2 ve 1C ekili saksilarda ortaya
¢ikmustir. Bu saksilarin toplam koék agirliklar: sirastyla 2,3 ve
3,5 g olmustur (Cizelge 1). Yalniz ya da macar figi ile birlikte
ekilen ¢ok yillik ¢imin bitki boyunun biiyiime dénemi
igindeki degisimleri; sakst basina bir ¢imin iki ve dort macar
figi ile karisimlarinda biiyiime siireci icerisinde, son gelisme
bitki
karisimlardakilerden daha yiiksek seyretmistir. Karistmdaki

zamani  hari¢  yalin  ekilen  ¢imin boyu
¢imin boyu ise genellikle birbirine yakin degerlerde
olmustur. Bu durum iki ve dort ¢imin yer aldig: saksilarda

da benzer sekilde tespit edilmistir.

Karisim oraninin ot kalitesi iizerine yapmis oldugu etki
biitiin parametrelerde istatistiki olarak onemli (p<0,001)
bulunmustur (Cizelge 2). En yiiksek NDF orani ¢imin ikili ve
tekli (%53,6-52,2), en diisiik NDF orani ise 2C1M ile 4C1M
(%36,5) karisimlarinda bulunmustur. ADF orani NDF oramn
degerleri ile benzerlik gostermistir. Nitekim en yiiksek ADF
oran1 tek yillik ¢imin ikili ve tekli (%39,6-37,2); en diisiik ise
2C1IM (%23,3) ile 4C1M (%25,3) karisimlarinda belirlenmistir.
En diisiik ADL oranlari tek yillik ¢cimin yalin ekilen birli, ikili
ve {iclii ekimlerinden (%4,8, 5,8, 4,9); en yiiksek ise 1C2M
(%8,8) ve 2C4M (%8,7) ekimlerinde belirlenmistir. En yiiksek
hiicre ceperi bilesenleri tek yillik ¢imin yalin ekimlerinde

tespit edilmistir. Karisima baklagillerin girmesiyle ¢imin
hiicre geperi bilesenlerinde diisiisler olmustur (Avciogly,
1979; Biiylikburg & Karadag, 2002; Tas, 2010). Ottaki NDF,
ADF ve ADL hiicrenin ¢eper maddelerinden olusmaktadir.
NDF seliiloz, hemiseliiloz ve lignin oranini ifade ederken,
ADF ADL de
kapsamaktadir. Baklagiller bugdaygillere nazaran daha az

seliloz  ve lignini, sadece lignini

hiicre ceperine sahip olugundan sindirilebilirlikleri daha

yliksektir ve baklagillerin epidermis hiicre c¢eperleri
bugdaygillerden zayif ve yuvarlak oldugu igin parcalanmasi
1993). Ayrica

baklagillerin mezofil hiicreleri bugdaygillere nazaran daha

ve c¢ignenmesi daha kolaydir (Wilson,

gevsek dizildigi i¢in sindirim bakterilerinin yaprak icerisine
girisi daha kolay olmakta ve bundan dolay: sindirimi
vd., 1973). baklagil

govdelerinde sindirimi zor olan ligninlesme daha azdir.

kolaylagsmaktadir (Hanna Yine
Bugdaygillerden farkli olarak baklagillerdeki kollenkima
hiicreleri kalin ¢eperli olmalarmna ragmen bu hiicrelerin
sindirilmesi  kolaydir. Bugdaygillerde ise sindirimi
zorlagtiran demet kini hiicreleri bulunmaktadir (Akin vd.,

1983).

Tek yillik ¢imin ham protein oranlar1 yalin ekimlerine
gore figlerle yapilan ikili ve dortlii karisimlardan daha
yiiksek bulunmustur. En yiiksek ham protein orani 2C1T
(%18,7) ve 4C1M karigimlarindan (%17,4) elde edilmistir. En
diisiik ham protein orani ise tek yillik ¢imin yalin
ekimlerinde (%7,1-9,6) tespit edilmistir. Tek yillik ¢imin
figlerle karisimindan elde edilen otun ham protein igerigi
ylikselmistir. Nitekim bugdaygillerin baklagillerle karisima
sokulmasiyla otun protein oraninda de
bildirildigi gibi (Lunnan, 1989; Moreira, 1989; Roberts vd.,
1989; Aydin & Tosun, 1991; ipta@ & Yilmaz, 1998; Altinok &
Hakyemez, 2002; Biiyiikbur¢ & Karadag, 2002; Tas, 2010)

artiglar olmustur.

literatiirde

ham kil
degiskenlik gostermistir. En yiiksek ham kiil degerleri ¢cimin

Yalin ve karigik yetistirmede degerleri
tekli (%16,5) ve tek ¢im ve tek macar figi karisgminda, en
diistik ise 2C4M (%5,9) ile 1C ve 2M karisimlarinda (%6,2)
belirlenmistir. Yapilan ¢alismalarda figlerle karisimin ham
kiil igerigini artirdig1 belirtilmistir (Avcioglu & Avcioglu,
1982; Konak wvd., 1997). Kuru ve organik maddenin
sindirilebilirliginde 2C1T %49,7 ve 50,7 degerleri ile ¢imin
4’11 yalin ekiminden (%49,9 ve 50,8) diisiik bulunmustur. En
diisiik lif oran1 %23,3 ile 2C1T ve %26,0 ile ¢imin 4'lii yalin
parsellerinde belirlenmistir. Tek yillik ¢cimin macar ve tiiylii
fig ile karisima sokulmasiyla NDF ve ADF oranlarinda %3-7
oraninda diisiigler saglanmistir. Ham protein oraninda ise
%5-6 oraninda artiglar kaydedilmistir. Bunun yaninda ¢imin
figlerle karisima sokulmasiyla otun kuru maddesinde ve
organik maddenin sindirilebilirliginde ise %15 civarinda

diistisler oldugu tespit edilmistir. Bu hususlar géz oniine
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alindiginda tek yillik ¢imin tiiylii fig ile yapmis oldugu
karisimlar daha 6n plana ¢ikmustir. Tek yillik ¢imin tiiylii fig
ile yapmis oldugu karisimlar i¢inden ise 2C1T karisgiminin

iistlin oldugu sonucuna varilmistir.

Macar Figinin Bitkisel Ozelliklerindeki Degisimler

Yapilan varyans analizi sonucunda incelenen bitkisel
ozellikler bakimindan karigim oranlari arasinda istatistiki
olarak 6nemli farklhiliklarin oldugu belirlenmistir (p<0,001)
(Cizelge 3). Karisim orami bakimindan incelenen 6zellikler
icinde ham kiil oram1 (p=0,2402) hari¢, diger biitiin
parametrelerde istatistiki olarak ©Onemli bir etkiye sahip
olmustur (p<0,001) (Cizelge 4). Macar figinin tek yillik ¢im ile
karisima sokulmasiyla (yalin macar figine gére) NDF ve ADF
oranlar1 artmustir (%1-4). En yiiksek NDF orami sirasiyla;
1C1M, 1C2M ve 4C2M (%51,2, 51,7 ve 52,4) karigimlarinda
belirlenirken, en diisiik NDF orani ise %39,2 degeri ile 4'lii
yalin macar figi parsellerinde bulunmustur. En yiiksek ADF
orani 1C2M (%36,7) karisiminda, en diisiik ise 2C1M (%25,8)

yillik ¢im ile karisima sokulmasiyla diismiistiir. En yiiksek
ADL orani 2M ve 1C2M (%8,8); en diisiik ise 2C1M (%7,1) ve
4CIM (%?7,2) karisimlarinda tespit edilmistir. Macar figinin
hiicre geperi bilesenleri tek yillik ¢im ile karisima sokulmasi
sonucunda artmistir. Bunun nedeni bugdaygillerin hiicre
ceperi bilesenleri baklagillerden fazla olmasidir. Nitekim
yapilan calismalarda da benzer sonuglara rastlanilmigstir
(Avcioglu, 1979; Biiyilikburg & Karadag, 2002; Tas, 2010).

Macar figinin ham protein orani ¢im ile karisima
girdikten sonra %3,4 oraninda diismiistiir. Nitekim en
yiiksek ham protein oranlar1 yalin macar figi parsellerinde
%15,9 iken, karisim parsellerinde bu oran %12,5 olmustur.
Baklagillerin ham protein icerigi bugdaygillere nazaran daha
yiiksektir. Macar figinin otundaki ham protein igerigi tek
yillik ¢im ile karisima sokulmasiyla diismesinin nedeni bu
nedene dayandirilabilir. Yapilan &nceki c¢alismalar, bu
caligmada bulunan sonuglar1 destekler niteliktedir (Lunnan,
1989; Moreira, 1989; Roberts vd., 1989; Aydin & Tosun, 1991;
ipta§ & Yilmaz, 1998; Altinok & Hakyemez, 2002; Biiyiikburg

karisiminda belirlenmistir. ADL orani ise macar figinin tek & Karadag, 2002; Tas, 2010).

Cizelge 3. Tek yillik ¢imin figlerle yapmis oldugu karisimlara ait ot kalitesi 6zellikleri (%)

Karisim HP HK LiF NDF ADF ADL KMS OMS
C1 7,1f 16,52 27,5¢f8 52,2ab 37,22 4,8 47,1abe 47,1abe
C2 9,6def 9,7b-¢ 28,648 53,62 39,62 5,8¢ 44,924 45,124
C4 9,0¢f 10,22 26,0fs 45,92b 36,4z2be 4,9¢ 49,92 50,82

CiM1 9,6def 7,7¢de 37,72 51,22k 32,3bed 8,32be 18,8hi 16,68t
CiM2 11,40 6,2¢ 38,72 51,736 34,224 8,82 16,41 14,61

C1M4 13,9v- 6,6 33,42 44,0pc 29,8¢f 8,124 24,71 27,1¢h
CI1T1 14,2b- 15,52 32,0f 47,73 30,4b- 7,8%d 36,2 34,8b-e
C1T2 12,5b- 12,02 34,724 50,02b 32,6bcd 8,32be 29,2¢h 27 4eh
C1T4 13,9b- 13,4abc 32,32* 48,420 31,2b- 8,124 32,848 31,9det
C2M1 16,3b¢ 11,42 26,6fs 36,5¢ 23,3f 7,14 48,52 48,120
C2M2 11,60 8,5¢de 35,14 48,8 31,0b-e 8,124 28,1t 27,1¢h
C2M4 11,2¢f 5,9¢ 37,2abe 50,42 32,924 8,72 23,4t 21,7¢h
C2T1 18,72 8,6¢de 23,38 44 4abe 32,5bcd 7,3bed 49,72 50,92

C2T2 13,9b- 9,5b-¢ 32,5+ 49,22b 32,1b- 8,224d 29,2¢h 28,5¢fs
C2T4 13,50 13,02 31,9+ 48,020 30,8b- 7,724 32,448 31,5¢f
C4M1 17,4b 9,4b- 27,3¢fs 36,5¢ 25,3¢f 7,2bed 47,72 48,42

C4aM2 9,1¢f 9,7b-¢ 37,5abe 52,42b 32,8bed 8,34 27,08hi 19,5feh
C4M4 12,0b- 8,9cde 35,3abe 47 42> 31,9 8,34 25,4%4 24 4eh
C4T1 15,2bcd 10,63 31,60 44,8abe 27,74t 7,8d 34,6 34,6¢de
C4T2 13,2b- 8,0cde 33,724 48,720 32,0b-e 8,42 28,1¢4 27,9¢h
C4T4 12,9v- 9,1b-e 30,9¢f 48,42b 29,7t 8,124 34,7 def 34, 5ede

Not: HP; ham protein, HK; ham kiil, KMS; kuru maddenin sindirilebilirligi, OMS; organik maddenin sindirilebilirligi, (p<0,001).

Aymu siitunda farkl harfle isaretlenen ortalamalar arasindaki fark %5 diizeyinde 6nemlidir.
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Cizelge 4. Macar figinin tek yillik ¢imle yapmis oldugu karisimlara ait ot kalitesi 6zellikleri (%)

Karisim HP HK LiF NDF ADF ADL KMS OMS
M1 17,32 9,8 29,9bcd 42,3abe 29,4bed 8,1abe 40,52 38,82
M2 13,9abe 6,1 36,4 48,32bc 35,520 8,82 23,024 21,2¢
M4 16,52 7,5 30,0bcd 39,2¢ 29,82 8,2abe 37,72be 37,6%
CiM1 9,6¢ 7,7 37,72 51,22 34,8abe 8,3ab 18,8 16,6¢
CiM2 11,4bc 6,2 38,72 51,72 36,72 8,82 16,44 14,6¢
CiM4 13,9abe 6,6 33,424 44,02be 32,324 8,1abe 28,024 23,8abe
C2M1 16,32 11,4 26,64 40,1bc 25,84 7,1¢ 38,5 38,12b
C2M2 11,6b¢ 8,5 35,12be 48,8abe 33,52be 8,1abe 28,124 27,1abe
C2M4 11,2b¢ 5,9 37,2 50,42k 35,42b 8,72 23,424 21,7abe
C4M1 17 42 94 27,3¢d 39,8b¢ 27,8¢d 7,2be 41,02 37 42
C4M2 9,1¢ 9,7 37,52 52,42 35,320 8,32b 21,0bed 22,8abe
C4M4 12,0abe 8,9 35,3abe 47 4abe 34,4abe 8,32b 25,424 24 4abe

Not: HP; ham protein, HK; ham kiil, KMS; kuru maddenin sindirilebilirligi, OMS; organik maddenin sindirilebilirligi, (p ham

kiil=0,2402), (p<0,001). Ayru siitunda farkl: harfle isaretlenen ortalamalar arasindaki fark %5 diizeyinde énemlidir.

Cizelge 5. Tiylii figin tek yillik ¢cimle yapmis oldugu karisimlara ait ot kalitesi 6zellikleri (%)

Karisim HP HK LiF NDF ADF ADL KMS OMS
T1 17,4 10,0b-¢ 32,72 45,7 34,2 8,22 33,2 32,4
T2 16,2 8,64¢ 32,42 45,2 33,1 8,3 32,7 32,3
T4 15,2 7,5¢ 33,92 43,8 34,3 8,82 27,4 26,7
CIT1 14,2 15,52 32,02 47,7 32,2 7,82 36,2 34,8
C1T2 12,5 12,02 34,72 50,0 34,4 8,32 29,2 27,4
C1T4 13,9 13,42b 32,32 48,4 33,0 8,1 32,8 31,9
C2T1 16,7 8,6¢de 23,3b 47,7 32,5 7,3b 36,3 37,6
C2T12 13,9 9,5b-¢ 32,52 49,2 33,9 8,22 29,2 28,5
C2T4 13,5 13,02b¢ 31,92 48,0 32,6 7,72 32,4 31,5
C4T1 13,5 10,6b- 28,32b 44,8 29,5 7,82 27,9 28,0
C4T2 13,2 8,0de 33,72 48,7 33,8 8,42 28,1 27,9
C4T4 12,9 9,1b-e 30,92 48,4 31,5 8,1 34,1 31,2

Not: HP; ham protein, HK; ham kiil, KMS; kuru maddenin sindirilebilirligi, OMS; organik maddenin sindirilebilirligi, (p
ADL~=0,0136), (p HK<0,001), (p 1if=0,0050), (p NDF=0,2249), (p ADF=0,2883), (p HP=0,0528), (p KMS=0,2314), (p OMS=0,1343). Ayn1

siitunda farkl harfle isaretlenen ortalamalar arasindaki fark %5 diizeyinde 6nemlidir.

En yiiksek sindirilebilir kuru madde ve organik madde
orani macar figinin tekli yetistiriciliginde (%40,5 ve 38,8)
iken, en diisiik ise 1C2M oranlarinda (%16,4 ve 14,6) tespit
edilmigtir. Yalin ekimlerin ortalama sindirilebilir kuru
madde orani %33,7 iken, bu oran karigik ekimlerde %26,7’ye
diismiistiir. Ayrica sindirilebilir organik madde orani yalin
ekimlerde %32,5 iken, karisik ekimle beraber %25,2'ye
diismiistiir. Baklagillerin sindirilme orani bugdaygillerden
daha fazladir. Dolayisiyla yalin macar figinin parsellerine ait

otun sindirilebilir kuru madde ve organik madde oranlar1

yiiksek iken, tek yillik ¢im karisimi ile elde edilen otun
sindirilebilir kuru madde ve organik madde degerleri

diismistiir.

Macar figine ait toplam lif oran1 karisik ekimle birlikte
%?2,2 artmistir. En yiiksek lif oran1 1C2M karisiminda (%38,7),
en diisik ise 2CIM karigiminda (%26,6) bulunmustur.
Baklagiller ince duvarli hiicrelerden olustuklari i¢in otlarinin
besleme degeri yiiksektir. Baklagillerin epidermis hiicre

duvarlar1 zayif ve yuvarlak olduklari igin, ¢ignenerek
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parcalanmast ve sindirilmesi kolay olmaktadir (Wilson,
1993). Mezofil hiicreler baklagillerde daha gevsek dizilmistir.
Bu da sindirimin kolay olmasina neden olmaktadir (Hanna
vd., 1973; 1984).

govdelerinde bulunan parankima hiicreleri ligninlesme

Sleper & Roughan, Baklagillerin
olmamas1 nedeniyle sindirimleri bugdaygillere gore daha
kolaydir. Floem dokular1 baklagillerde bugdaygillerden
daha fazla orandadir. Floem dokularinin igerisinde asimilat
maddeleri tasindig: icin besleme degeri ve sindirilme orani
daha yiiksektir. Bunlarin yan1 sira baklagillerde hiicresel
bilesik fazla, hiicre duvar1 maddesi ise azdir (Moore &
1986).
baklagillerde besin degeri kaybi daha diisiik olmaktadir
(Sanderson & Weddin, 1989). Macar figinin tek yillik ¢im ile
dikkate

alindiginda 4C+1M ve 2C+1M karigim oranlarmin diger

Cherney, Ayrica olgunlasmaya bagh olarak

yapilan karisimlarinda ot Kkalitesi 0Ozellikleri

karisimlara gore daha tistiin oldugu belirlenmistir.

Tiiylii Figin Bitkisel Ozelliklerindeki Degisimler

Incelenen biitiin  bitkisel ~6zelliklerin ~ ortalamalar:
istatistiki olarak onemli (p<0,001) olmustur (Cizelge 5). Bitki
basma en yiiksek yas agirlik (60,8 g) 1C2T bulunan
saksilarda, en diisiik (31,2 g) ise 4C1T ekilen saksilarda
tartilmigtir. Saksi bagina toplam kuru agirliklara ait ortalama
degerlere gore, en ¢ok kuru ot (11,9 g) 1C4T; en az kuru ot
(11,7 g) ise 4C1T saksilarda tespit edilmistir. En yiiksek kuru
kok agirhig 4 tiiylii fig ile 4 ve 2 ¢im karisimlarinin ekildigi
saksilarda (sirastyla 14,50 ve 13,20 g); en diisiik ise (4, 86 g)
ise 1C1T karisimlarinda oldugu belirlenmistir. Tiyld figin
yalin ekimleri ve ¢im ile farkli oranlarda karisimlarindaki
boy olarak degisimleri incelendiginde, genel olarak yalin
tiylii fig ekimleri ile tek yillik ¢im karisitmindaki tiiylii figin
boylarindaki  degisimlerin  birbirine yakin  oldugu
goriilmiistiir. Ancak tiiylii figin 4 ¢im karisitmlarindaki bitki
boyu diger yaln ekim ve karisimlara oranla daha diisiik
olmustur. En iyi gelisim 1T1C karisiminda olmustur.

Tayli figin tek yillik ¢im ile yapmus oldugu
karisimlarinda incelenen 6zelliklerden ADL (p=0,0136), ham
kil (p<0,001) ve toplam lif oranlar1 (p=0,0050) istatistiki
olarak onemli olmustur. Fakat NDF (p=0,2249), ADF
(p=0,2883), ham protein (p=0,0528), kuru (p=0,2314) ve
organik maddenin sindirilebilirligi (p=0,1343) Ozellikleri
O6nemsiz bulunmustur (Cizelge 5). En yiiksek ADL orani %8,8
ile 4'lii yalin tiiylii fig ekiminden, en diisitk ADL ise %?7,3 ile

2C1T karigim oranindan elde edilmistir.

Ham kiil oran1 yalin ekimlere nazaran karisik ekimlerde
daha fazla olmustur. Yalin ekimlerde ortalama ham kiil orani
%8,7 olurken, %11,1’e

yiikselmistir. En diisiik ham kiil oran tiiyld figin 4'1ii yalin

bu oran karistk ekimlerde

ekiminde, en yiiksek ise C1T1 karisiminda belirlenmistir.

Ham kiil igerigi karisik ekimle birlikte artis gostermistir.

Nitekim yapilan g¢alismalarda figlerin karisimm ham kiil
igerigini artirdif1 belirtilmistir (Avcioglu & Avcioglu, 1982;
Konak vd., 1997). Toplam lif orami yalin ekimler ve
karisimlarda degiskenlik gostermistir. Nitekim en yiiksek lif
orani %34,7 ile 1C2T karisimindan, en diisiik ise %23,3 ile
2C1T bu
degerlendirmeler sonucunda tiiylii figin tek yillik ¢im ile

karisiminda belirlenmistir. Yapilan
yapacagl en uygun karisim oranlarmin 2 veya 4 ¢im ile 1

tiylii fig olacak sekilde diizenlenmesi seklinde olacaktir.

SONUC

Aragtirmada bir bugdaygil (tek yilhik ¢im) ile iki
baklagilin (macar figi ve tiiylii fig) yalniz ve karisik ekimleri
ele almmustir. Ozellikle karisik ekimlerde toprak iistii ve
toprak alt1 organik madde miktar: yiikselmistir. En uygun
karisim sekillerinin tek yillik ¢imin tekli ve dortlii oranlari,
macar figinin dortlii oran1 ve tiiyld figin ise ikili ve dortlii
olduklar1 Ot

ozellikleri bakimindan ise en uygun karisimlarin tek yillik

karisim  oranlari belirlenmistir. kalitesi
¢imin ikili macar figi ve tiiyli figin ise tekli karisimlar ile
yapacagl ekimler uygun bulunmustur. Bu durum daha
yiiksek ot iiretimi ve topraga daha fazla organik madde
katkis1 bakimindan igin tek yillik ¢imin macar figi ve tiiylii
fig ile kislik olarak ve karisik yetistirilebilecegini
gostermektedir. Ancak, bu tiir ¢calismalarin tarla sartlarinda
da yiiriitiilerek cift¢i sartlarindaki yetistiricilik igin benzer

sonuglarm alinmasinda yarar vardir.
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Fish consumption is very important for a healthy and balanced diet. It is
recommended to consume fish for the development of the brain and immune system
from a young age. In order to avoid or overcome diseases such as heart,
atherosclerosis and cholesterol in later ages, the importance of fish consumption
should be increased. In this context, it is necessary to take measures to determine
fish consumption habits and accordingly. For these reasons, this study was carried
out to determine fish consumption and habits of people living in Demirkdy and
Babaeski districts of Kirklareli province. Within the scope of quantitative research
origin, survey method was used. A questionnaire was used to determine fish
consumption and habits as a data collection tool. After the applications with a total
of 250 people, the data were analyzed with the SPSS 25 program. Analysis data were
evaluated by tabulating frequency and percentage. In addition, the relationship
between the monthly income of the participants from both districts and the
frequency of fish consumed in a month was determined by chi-square analysis. It
was determined that there were similarities in the fish preferences of the people
participating in the study from Demirkdy and Babaeski. In determining fish
consumption preferences and habits, monthly income level, number of people in the
family, hunting season, and freshness of the fish were also evaluated. It was
concluded that the places to buy fish were different in both districts, and there was
a relationship between monthly income and the amount of fish consumed in a
month. It is thought that fish consumption can be increased with the opening of
markets where people can buy fresh fish in all seasons, and the fish prices should be

determined by associating them with monthly income.

177


https://doi.org/10.29329/actanatsci.2021.350.12
https://orcid.org/0000-0002-3968-3027
https://orcid.org/0000-0002-4997-8208

Tozak¢1 & Bulut (2021) Acta Natura et Scientia 2(2), 177-191 p ACTANATURA ET SCIENTIA

Kirklarelinin Babaeski ve Demirkdy Ilcelerinde Balik Tiiketimi Tercihleri ve
Aliskanliklar:

MAKALE BILGIiSi OZET

Makale Gegmisi

Gelis: 24.09.2021

Diizeltme: 21.12.2021

Kabul: 24.12.2021

Cevrimigi Yayimlanma: 29.12.2021

Balik tiiketimi saglikli ve dengeli beslenme agisindan ¢ok onemlidir. Kiigiik
yaslardan itibaren beyin ve bagisiklik sisteminin gelisimi i¢in balik tiiketilmesi
onerilmektedir. Ilerleyen yaslarda kalp, damar sertligi, kolesterol gibi hastaliklara

yakalanmamak ya da daha kolay iistesinden gelebilmek icin balik tiiketimine

Anahtar Kelimeler:
Balik Tiiketimi
Tiiketim Aligkanliklar:
Kirklareli

Babaeski

Demirkdy

verilen 6nem arttirilmalidir. Bu gerekgelerle bu ¢alisma, Kirklareli ili Demirkdy ve
Babaeski ilgelerinde yasayan insanlarin balik tiiketimi ve aliskanliklarinin
belirlenmesi amaciyla yiiriitiilmiistiir. Nicel arastirma kokeni kapsaminda alan
taramasi yonteminden yararlanilmistir. Veri toplama araci olarak balik tiiketimleri
ve aliskanliklarini belirlemek amacryla anket yontemi kullanilmistir. Toplam 250
kisiyle gerceklestirilen uygulamalardan sonra veriler SPSS 25 programiyla analiz
edilmistir. Analiz  verileri frekans ve yiizde olarak tablolastirilarak
degerlendirilmistir. Ayrica her iki ilceden katilanlarin aylik gelirleri ile bir ayda
tiikettikleri balik siklig1 arasindaki iligki ki kare analiziyle belirlenmistir. Demirkdy
ve Babaeski’den ¢alismaya katilan kisilerin balik tercihlerinde benzerlikler oldugu
belirlenmistir. Balik tiiketim tercihleri ve aliskanliklarinin belirlenmesinde; aylik
gelir diizeyi, ailedeki kisi say1si, av mevsimi, baligin tazelik durumu konusundaki
diisiinceler de degerlendirilmistir. Her iki ilgede balik satin alma yerlerinin farkh
oldugu, aylik gelir ve bir ayda tiiketilen balik miktar1 arasinda iliski oldugu
sonucuna vardmustir. Insanlarin taze ve her mevsimde balik alabilecekleri
marketlerin agilmasi, balik fiyatlarinin aylik gelirle iliskilendirilerek belirlenmesi

gerektigi gibi dlizenlemelerle balik titketimlerinin arttirilabilecegi diistiniilmektedir.

2019; Saka & Bulut, 2020). Birlesmis Milletler Gida ve

GIRis .
Tarim Orgiitii’'ntin raporuna gore kisi basi balik

Insanlarin  beslenmelerinde hayvansal proteinler
oldukga 6nemli yer tutmaktadir. Bu oran giinliik %40
civarindadir. Bu giinlitk oranin karsilanmasinda balik
onemli bir yer tutmaktadir. Tiirkiye ii¢ tarafi denizle
cevrili olan bir {ilkedir. Denize kiyisinin olmasinin
yaninda ¢ok sayida dogal gol, baraj golii ve sulama
goleti bulunmaktadir (Adigiizel vd., 2009). Durum
boyle olunca insanlarin beslenme aliskanliklarinda ve
besin tiiketiminde ilk akla gelen balik tiiketimidir.
Ulkemizde balik tiiketiminin bu sebeplerden dolay1
oldukga iyi olacag: diisiiniilmektedir. Ancak yapilan
calismalar incelendiginde, oldukca besleyici, vitamin,
mineral ve protein bakimindan zengin olan balik
titketiminin beklenen diizeyde olmadig1 belirlenmistir
(Abdikoglu, 2015; Karakaya vd., 2018; Bayraktar vd.,

tiiketimi diinya ortalamas: 20 kg/yil, Avrupa Birligi
(AB) ortalamasi 25 kg/yil ve Tiirkiye'de ise 8,6
kg/yil'dir (FAO, 2018). Bu oran Tiirkiye’de 5,5 kg/yil
seviyelerine kadar diigmiistiir (TUIK, 2020).

Giiniimiizde niifusun ¢ogalmasi ile, sanayilesme ve
kentlesmenin artmasiyla insanlarin sagligini tehdit
eden birgok unsur ortaya cikmistir. Ozellikle son 1,5
yildir diinyanin miicadele ettigi Covid-19 pandemi
dénemi insanlarin sagligmi oOnemli Olgiide tehdit
etmektedir. Bu donemde insanlarin omega-3 balik yag1
tiiketmeleri bagisiklik sistemini giiclendirmekte, kalp
damar rahatsizliklar1 gibi hastaliklarla miicadele
etmelerine yardimci olmaktadir (Wang vd. 2009;
Eskici, 2020; Kartal vd. 2020; Celikkaya, 2021;
Kiglikcankurtaran & (")zdogan, 2021). Bu bakimdan
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balik tiiketiminin yiiksek olmasi gereklidir. Yapilan
aragtirmalar, tiilkemizde balik tiiketiminin diinya
ortalamasinin altinda kaldigni gostermektedir (FAO
& WHO, 2021). Ulkemizin denize kiyis1 olmasina
ragmen balik tiiketimi bolgelere, yerlesim yerlerinin
uzakhigimma gore farkliliklar
Anadolu, I¢ Anadolu,

Gilineydogu Anadolu gibi denize kiyis1 olmayan

denize yakinlhigy,

gostermektedir. Dogu
bolgelerde balik tiiketim miktarlar1 ve aliskanliklar:
Karadeniz, Akdeniz, Ege ve Marmara Bolgelerine gore
daha diistiktiir (Dagtekin & Ak, 2007; Orhan & Yiiksel,
2010; Bashimov, 2017; Karakulak vd., 2019; Bayraktar
vd., 2019; Selvi vd., 2019; Arslan & Avcioglu, 2020;
Yildiz & Arslan, 2021). Tirkiye’de kisi basma diisen
yilik balik tiiketim miktar: ig Anadolu, Dogu ve
Anadolu
Karadeniz, Akdeniz ve diger kiy1 bolgelerinde bu
miktar daha yiiksektir (Uzundumlu & Dingel, 2015).
Ornegin Karadeniz Bélgesi'nde kisi basina yilda 25 kg

Giineydogu Bolgelerinde  diisiikken,

civarinda balik tiiketimi olurken, Dogu ve Giiney
Dogu Anadolu Bolgelerinde bu deger 1 kg’'in bile altina
diismektedir (Deniz & Sari6zkan, 2020). Balik tiiketimi
bolgelere gore degisebilecegi gibi farkli sebeplerden
dolayr da degisiklik gosterebilir. Bunlar mevsim
farkliliklari, kiiltiirel farkliliklar,
aligkanliklar, denize wuzaklik, yakinlik, ekonomik

ve  sosyal
durum, biling ve farkindalik gibi sebepler de olabilir
(Bayraktar vd., 2019; Deniz & Sari6zkan, 2020; Geng
vd., 2020). Kirklareli konumu itibariyla ilgelerinin
bazilar1 denize kiyisi olan ve bazilarinin kiyisi olmayan
illerden biridir. Ulkemizde bircok ilde balik tiiketimi
tizerine gergeklestirilmis calismalar mevcuttur (Hatirh
vd., 2004; Adigiizel vd., 2009; Aydin & Karadurmus,
2013; Balik vd., 2013; Giirel vd., 2017; Beyazbayrak,
2014; Abdikoglu, 2015; Bashimov, 2017; Bayraktar vd.,
2019; Cengiz & Ozogul, 2019; Giivenin, 2019; Deniz &
Sari6zkan, 2020; Saka & Bulut, 2020). Ancak Kirklareli
il ve ilgelerinde balik tiiketimi ve aligkanliklar
acgisindan herhangi bir ¢alisma mevcut degildir. Bu
bakimdan Kirklareli
Demirkdy (denize yakinligi 27 km) ve Babaeski (denize

ilgili  calisma, ilgelerinden
yakinligi 124 km) ilcelerinde yasayan insanlarin balik
tiketim aliskanliklarinin ve tercihlerinin belirlenmesi
ve etki eden faktorlerin tespit edilmesi amaciyla
gerceklestirilmistir. Bu baglamda bu ¢alisma Kirklareli
ilinin denize kiyis1 olan ve olmayan iki farkh
balik tiiketim  aligkanliklarimin

ilgesindeki ve

ilk
calismadir. Karadeniz’de 60 km'lik kiy1 seridine sahip

tercihlerinin ~ belirlenmesi  {izerine yapilan
Demirkody ve kiyisi olmayan Babaeski ilgelerinde balik

tilketiminin  belirlenmesi  bulgularinin literatiire
onemli bir katki saglayacag: diisiintilmektedir. Bu
konuda c¢alisma yapan bilim insanlarina katk:
saglayacagl gibi, burada yasayan insanlarin balik
tliketimleriyle ilgililere 6nemli bilgiler saglayacak ve
buna gore nasil onlemler alinmas1 gerektigiyle ilgili
onerilerde bulunulacaktir. Bu bakimdan ¢alisma 6nem
olusturmaktadir. Kirklareli'nde boyle bir ¢alismanin
gerceklestirilmesi, mevcut durumun belirlenmesi ve
insanlara bununla ilgili bilgiler sunulmasi, insanlarin
farkindalik

anlamlidir. Bu bilgilere ulasabilmek icin c¢alismanin

bilinglendirilmesi, olusturulmasi

ana problemine bagh olarak alt problemleri,

Kirklareli'nin denize kiyis1 olan Demirkdy ilgesinde
yasayan insanlarin balik tiiketimi ve aligkanliklar1 ne

durumdadir?

Kirklareli'nin denize kiyis1 olmayan Babaeski

ilcesinde yasayan insanlarin balik tiiketimi ve

aligkanliklari ne durumdadir? seklindedir.

MATERYAL VE YONTEM

Kirklareli ili Babaeski ve Demirkdy ilgelerinde
(Sekil 1) yasayan insanlar iizerinde yiiriitiilen bu
calisma nicel aragtirmalardan alan taramasi
Bu iki

kaynaklar1 ve balikgilik faaliyetleri yapilmamaktadir.

yontemiyle yiriitiilmiistiir. ilcede i¢ su

Insanlarin balik ihtiyaglari daha ¢ok denizden
karsilanmaktadir. Alan taramasi c¢alismalari mevcut
durumu Dbelirlemek, tanimlamak, tasvir etmek,
betimlemek amaciyla yiiriitiilen arastirma tiirleridir
(Tanridgen, 2012; Cepni, 2014). Bu ¢alismalarda veri
toplamak i¢in anket ve 6lgeklerden yararlanilmaktadir.
Mevcut ¢alisgmada her iki ilgede yasayan kisilerle yiiz
ylize goriisme yoluyla anketler uygulanarak veriler

toplanmis ve mevcut durum belirlenmistir.

Evren ve Orneklem

Arastirmada Babaeski ve Demirkdy ilgelerinde
yasayan ve balik tiiketen kisilerle yiiriitiilmiigtiir.
Evrenden 6rneklem se¢ciminde amacli 6rneklem se¢im

yontemiyle literatiirde  bulunan formiillerden

yararlanularak  anket uygulanacak kisi sayisi

belirlenmistir (Cepni, 2014). Burada amaglh 6rneklem
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olmasinin nedeni balik tiiketen kigilerin se¢ilmesinden
dolayidir. Demirkdy denize kiyisi olan bir ilge iken,
Babaeski'nin denize kiyis1 yoktur ve deniz kiyisindan
124 km uzakliktadir (Anonim, 2021).

Calismaya katilacak olan kisi sayisi literatiirde
yaygin olarak kullanilan formiilden (Denklem 1)
yararlanilarak teorik olarak hesaplanmistir (Collins,
1986; Cepni, 2014).

/5 BULGARISTAN

EDIRN V' Demirks
X lemirkoy ISARETLER
KIRKLAREL{>. ® LW . .
= R . DENIZ ® lie merkezi
P | e, ) Q iimerkezi
"'Plnarhisar;' e [IG€ SINIFAN

—— 1l simirlan

7 ¥
; s Ulke simirlan

7

{Babaeski ; L
L@ {Luleburgaz ™-{

Pehlivankoy @

TEKIRDAG

KIRKLARELI ILi HARITASI
Sekil 1. Demirkdy ve Babaeski ilgelerinin konumu
(Anonim, 2021).

n= NxtZxpxq
T d2(N-1)+(t2xpxq)

™

Bu formiilde; N=evrendeki birey sayis1 (Babaeski:
47065; Demirkoy: 8829), n=6rnekleme alinacak birey
sayisl, p=incelenecek olayin goriiliis siklig1 (olasiligi)
(0,5 kabul edilmistir), qg=incelenecek olayin goriilmeyis
t=belirli

serbestlik derecesinde ve saptanan yanilma diizeyinde

sikhigr  (1-p=0,5 olarak hesaplanmistir),
t tablosunda bulunan teorik deger (1,65 olarak

belirlenmistir), d=olayin goriiliis sikligina gore
yapilmak istenen + sapma olarak simgelenmistir (0,05).

Buna gore hesaplanan degerler Tablo 1’de verilmistir.

Ulagilan orneklem sayist Babaeski i¢in 150 ve
Demirkdy igin 100 kisi olarak gerceklesebilmistir.
Bilimsel ¢alisgmalarda evrenden orneklem sayisinin
belirlenmesine yonelik yararlanilan formiille gerekli
orneklem sayilar1 belirlenmistir. Ancak, c¢alismanin
yliriitiildiigti donemde Covid-19 salgini nedeniyle
ulasilabilen kisi sayisiyla ¢alisma tamamlanmis ve bu

sayilarla genelleme yapilmasi planlanmustir.

Veri Toplama Arac1

Ornekleme uygulanan anket Babaeski ve Demirkdy

ilcelerinde yasayan Kkisilerin balik  tiiketimini

belirlemek amaciyla gelistirilmis olup, toplam 19
maddeden olusmaktadir. Mevcut ¢alisma 2020 yilinda
bahar

ylirtitiilmiistiir. Tiiketicilerin yas, cinsiyet, medeni

donemi  Mart-Nisan-May1s aylarinda
durum, 6grenim durumu, meslek, aylik gelir durumu,
hanedeki kisi sayisi, balik tiiketim tercihleri, sebepleri,
aliskanliklari, tiiketim sekilleri ve balik cesitleri gibi

sorulardan olugsmaktadir.

Verilerin Analizi

Her iki ilceye uygulanan anketler toplandiktan
sonra SPSS 25 istatistiki programina yiiklenmis ve
betimsel analizler gerceklestirilmistir. Bu analizler
elde

dontgtiiriilerek frekans ve yiizde oranlarma gore

sonucunda edilen veriler tablolara
sunulmustur. Ayrica her iki ilgenin verileri ki-kare

analiziyle karsilastirilmis karsilastirma sonuglari

tablalar halinde sunulmustur.

BULGULAR

“Kirklareli'nin denize kiyisi olan Demirkéy ilcesinde
yasayan insanlarin balik tiiketimi ve aliskanliklar: ne
durumdadir?” sorusuna cevap olarak yapilan betimsel
istatistik analiz bulgular1 Tablo 2 ve Tablo 3'te
verilmistir. Demirkdy’den calismaya katilan kisilerin
demografik ozellikleri ve sosyoekonomik durumlari

Tablo 2’de verilmistir.

Anketi cevaplayan kisilerin %22’si kadin, %78'i
erkek olup, yas aralig1 en yiiksek olan grup %38 ile 30-
40 yas araligindadir. 60 yas ve istii %24, 18-29 yas
%20, 50-59 yas araliginda %18

oranindadir. Calismaya her yas grubundan Kkisinin

araliginda ise
katilmast istenilen bir durumdur. Ogrenim durumlari
%27 ilkogretim, %25 lise, %18 yliksek 6grenim, %16
lisans, %10 6n lisans ve %4 ise okuryazar olmadigi
Meslekleri degerlendirildiginde, %31
memur, %20 is¢i, %18 ciftci, %14 emekli, %8 ev hanimi

belirlenmigtir.

ve %9 6grenci durumundadr.

Demirkoy ilgesinden katilan kisilerin aylik gelir
agisindan degerlendirilmesinde, %29'u 5001 TL ve
iistii, %281 2001- 3000 TL, %18’i 3001-4000 TL, %151 0-
2000 TL, %10'u 4001-5000 TL arasinda gelire
sahiptirler. Hanede bulunana kisi sayisi, en fazla
%50'si 3-4 kisilik, %311 1-2 kisilik, %19'u 5 ve istii
saylya sahiptir.
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Tablo 1. Niifusa gore gerekli ve ulagilan 6rneklem biiytikligt

Yerlesim Yeri Niifus Gerekli Minimum Orneklem Sayis1 Ulasilan Orneklem Sayisi
Babaeski 47065 270 150
Demirkdy 8829 263 100

Tablo 2. Demirkdy’den katilan kisilerin demografik

ozellikleri ve sosyoekonomik durumlari

Ozellikler Frekans Oran (%)
Cinsiyet

Kadin 22 22
Erkek 78 78
Yas

18-29 yas arasi 20 20
30-49 yas arasi 38 38
50-59 yas arasi 18 18
60 yas ve lsti 24 24
Ogrenim Durumu

Okuryazar Degil 4 4
Tkégretim 27 27
Lise 25 25
On Lisans 10 10
Lisans 16 16
Yiiksek Ogretim 18 18
Meslek

Memur 31 31
Isci 20 20
Ogrenci 9 9
Emekli 14 14
Ev Hanimi 8 8
Ciftci 18 18
Aylik Gelir Durumu

0- 2000 TL aras1 15 15
2001 TL - 3000 TL arast 28 28
3001 TL — 4000 TL aras1 18 18
4001 TL - 5000 TL aras1 10 10
5001 TL iistii 29 29
Hanedeki Kisi Sayis1

1-2 31 31
3-4 50 50
5 ve Ustii 19 19

Demirkdy’den ¢alismaya katilan kisilerin balik
tiiketim tercihleri ve aliskanliklarina yonelik bulgular

Tablo 3’te sunulmustur.

Ankete katilan kisilerin bir ayda tiikettigi balik
siklig1 degerlendirildigine %52’si ayda 1-2, %251 3-5,
%211 5 ve tistii defa, %2’si ise hi¢ balik tiiketmedigini
belirtmistir. Balik tercihini %41’i fiyatina gore, %59 u
mevsimine gore tercih ettigini acgiklamislardir. Balik
fiyatlar1 konusundaki diisiinceleri incelendiginde,
%581 pahali, %27’si normal, %151 ucuz olarak
degerlendirmistir. Balik tutma satin alma konusunda,
%74’ satin aldigini, %19u hem tuttugunu hem satin
aldigini, %7’si kendisinin tuttugunu agiklamistir. Balik
alma yeri olarak diisiinceleri soruldugunda, %52’si
pazarda balik satilan pazar tezgahindan, %30"u seyyar
saticidan, %18’i balik satan marketlerden aldiklarini
belirtmiglerdir. Balik alirken 6zen gosterme durumlar:
%41'1

olmasina, %401 taze olmasina, %19'u ucuz olmasina

arastirildiginda, mevsim/sezona  uygun

gore oldugunu belirtmislerdir.

Ailenin bir 6gtlinde tiikettigi ortalama balik miktar1
soruldugunda, %34’tt 1001-2000 g, %31’i 100-500 g,
%27’si 501-1000 g, %4’i1 2001-3000 g ve %4’ii 3001 g ve
ustli balik tiikettigini aciklamistir. Balik tiiketiminde
pisirme agisindan uyguladiklari yontem
soruldugunda, %62’si kizartma, %17’si firinda pisirme,
%151 1zgarada, %6’s1 bugulamay1 tercih ettigini
belirtmistir. Balik tiiketimi mevsimi konusundaki
fikirleri soruldugunda, %51’i sonbahar mevsiminde,
%47’ si

titkkettigini belirtirken, ilkbaharda balik tiiketen hig

kis mevsiminde, %2’si yaz mevsiminde
kimse olmamigtir. Katilimcilarin en ¢ok tiiketilen balik
tiirleri arastirlldiginda, liifer %33, palamut %35, hamsi
%18, tekir %6, mezgit %4, levrek %1, barbunya %2 ve
kalkan %1 oraminda tiiketildigi tespit edilmistir.

“Kirklareli'nin denize kiyist olmayan Babaeski ilcesinde
yasayan insanlarin balik tiiketimi ve aliskanliklar1 ne
durumdadir?” sorusuna cevap olarak yapilan analiz
Babaeski’den

calismaya katilan kisilerin demografik 6zellikleri ve

bulgular1  asagida  belirtilmistir.

sosyoekonomik durumlar1 Tablo 4’te verilmistir.
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Tablo 3. Demirkdy’den katilan kisilerin balik tiiketim tercihleri ve aliskanliklari

Balik tiiketimi ve aligkanliklar1 Frekans Oran (%)
Bir ayda balik tiiketim siklig1

1-2 52 52
3-5 25 25
5 ve iistii 21 21
Tiiketmiyorum 2 2
Balik alirken tercih sebebi

Fiyatina gore 41 41
Mevsime gore 59 59
Balik fiyatlarina yonelik diisiinceleri

Ucuz 15 15
Pahali 58 58
Normal 27 27
Balig1 tutma ya da satin alma durumu

Satin aliyorum 74 74
Kendim tutuyorum 7 7
Hem satin aliyorum hem kendim tutuyorum 19 19
Baliginizi satin alma tercih yeri

Pazarda balik satilan pazar tezgahindan 52 52
Balik satan marketlerden 18 18
Seyyar saticidan 30 30
Balik alirken 6zen gosterme durumu

Mevsim/sezona uygun olmast 41 41
Taze olmast 40 40
Ucuz olmasti 19 19
Ailenizin bir 6giinde ortalama balik tiiketim miktar1

100-500 g 31 31
501 -1000 g 27 27
1001 -2000 g 34 34
2001-3000 g 4 4
3001g ve iistii 4 4
Balik titketiminde en ¢ok tercih edilen pisirme yontemi

Kizartma 62 62
Firinda pisirme 17 17
Bugulama 6 6
Izgara 15 15
Balik titketimi mevsimi tercihi

Sonbahar mevsimi 51 51
Kis mevsimi 47 47
flkbahar mevsimi - -
Yaz mevsimi 2 2
En cok tiiketilen balik tiirleri

Liifer 33 33
Palamut 35 35
Barbunya 2 2
Sardalye - -
Tekir 6 6
Levrek 1 1
Hamsi 18 18
Uskumru - -
Sazangiller - -
Kalkan - -
Mezgit 1 1
Istavrit 4 4
Alabalik - -
Cipura - -
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Tablo 4. Babaeski’'den katilan kisilerin demografik 6zellikleri ve sosyoekonomik durumlari

Ozellikler Frekans Oran (%)
Cinsiyet

Kadin 12 8
Erkek 138 92
Yas

18-29 yas aras1 7 4,7
30-49 yas aras1 102 68
50-59 yas aras1 21 14
60 yas ve st 20 13,3
Ogrenim Durumu

Okuryazar Degil 1 0,7
kogretim 63 42,0
Lise 55 36,7
On Lisans 9 6,0
Lisans 14 9,3
Yiiksek Ogretim 8 5,3
Meslek

Memur 34 22,7
Isci 54 36,0
Ogrenci 7 4,7
Emekli 5 3,3
Ev Hanim 3 2,0
Ciftci 47 31,3
Aylik Gelir Durumu

0- 2000 TL aras1 9 6,0
2001 TL - 3000 TL aras1 19 12,7
3001 TL — 4000 TL aras1 40 26,7
4001 TL - 5000 TL aras1 53 35,3
5001 TL iistii 29 19,3
Hanedeki Kisi Sayis1

1-2 13 8,7
3-4 110 73,3
5 ve tistil 27 18,0

Ankete Babaeski’den katilanlarin %8’i kadin, %92’si
erkektir. Yas gruplari degerlendirildiginde, %68’i 30-40
yas, %14’1150-59 yas, %13,3"11 60 yas ve tistii, %4,7’si 18-
29 yas
incelendiginde, %42’si ilkogretim, %36,7’si lise, %9,3"1

arasindadir. ~ Ogrenim  durumlarn
lisans, %6’s1 6n lisans, %5,3'11 yiiksek 6grenim, %0,7’si
okuryazar olmadigi secenegini isaretlemeyi tercih
etmistir. Meslek durumlar1 degerlendirildiginde,
%36s1 isgi, %22,7'si memur, %4,7’si ogrenci, %3,3'1
emekli, %2’si ev hanmimidir. Aylhik gelir durumlarn
incelendiginde, %35,3"1i 4001-5000 TL, %26,7’si 3001-
4000 TL, %19,3"i1 5001 TL ve iistii, %12,7’si 2001-3000
TL, %6’s1 0-2000 TL arasinda aylik gelire sahiptirler.

Hanede yasayan kisi sayisina bakildiginda, %73,3'11 3-

4 kisilik, %181 5 ve iistil, %8,7’si 1-2 kisilik oldugu

belirlenmistir.

Babaeski’den ankete katilan kisilerin balik tiiketim
tercihleri ve aligkanliklarina yonelik bulgular Tablo

5’te sunulmustur.

Babaeski’den katilan kisilerin aylik ortalama balik
tiiketim siklig1 %64,7’si 3-5, %30'u 1-2, %4,7 5 ve iistil,
%0,7’si tiiketmedigini belirtmislerdir. Balik alma
tercihleri incelendiginde, %66's1 fiyatina gore, %34’
mevsimine gore segenegini isaretlemislerdir. Balik
fiyatlar1 konusundaki fikirleri degerlendirildiginde,
%56s1 %38,7’si

bulmuslardir. Balikk tutma ya da satin almalar

pahals, normal, %5,3'i ucuz
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Tablo 5. Babaeski’den katilan kisilerin balik tiiketim tercihleri ve aligkanliklar:

Balik Tiiketimi ve Aliskanliklar1 Frekans Oran (%)
Bir ayda balik tiiketim siklig1
1-2 45 30
3-5 97 64,7
5 ve ustii 7 4,7
Tiiketmiyorum 1 0,7
Balik alirken tercih sebebi
Fiyatina gore 99 66
Mevsime gore 51 34
Balik fiyatlarina yonelik diisiinceleri
Ucuz 8 53
Pahali 84 56
Normal 58 38,7
Balig1 tutma ya da satin alma durumu
Satin aliyorum 134 89,3
Kendim tutuyorum 2 1,3
Hem satin aliyorum hem kendim tutuyorum 14 9,3
Baliginizi satin alma tercihi
Pazarda balik satilan pazar tezgahindan 63 42
Balik satan marketlerden 62 41,3
Seyyar saticidan 25 16,7
Balik alirken 6zen gosterme durumu
Mevsim/sezona uygun olmast 26 17,3
Taze olmasi 104 69,3
Ucuz olmasi 20 13,3
Ailenizin bir 6giinde ortalama balik tiiketim miktar1
100-500 g 30 20
501 -1000 g 98 65,3
1001 -2000 g 20 13,3
2001 -3000 g 2 1,3
3001 ve Ustii - -
Balik titketiminde en ¢ok tercih edilen pisirme yontemi
Kizartma 89 59,3
Firinda pisirme 45 30
Bugulama 5 3,3
Izgara 11 7,3
Balik titketimi mevsimi tercihi
Sonbahar mevsimi 13 8,7
Kis mevsimi 132 88
flkbahar mevsimi 4 2,7
Yaz mevsimi 1 0,7
En ¢ok tiiketilen balik tiirleri
S 1 73
57 38
Palamut
2 1,3
Barbunya
Sardalye 2 L3
. 10 6,7
Tekir 1 0.7
Levrek 43 28,7
Hamsi 1 0.7
Uskumru ’
Sazangiller i i
Kalkan ) )
e 5 53
Alabalik
Cipura 3 ’
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Tablo 6. Demirkoy ve Babaeski’den katilanlarin aylik gelir ve bir aydaki balik tiiketim sikligina yonelik bulgulari

. o ] Tiiketim Siklig1

Ilge Aylik Gelir Diizeyi 12 34 5 ve st
0-2020 TL 10 0 5
2021-3000 TL 8 12 8

Demirkdy 3001-4000 TL 11 3 4
4001-5000 TL 4 5 1
5001 TL {istii 19 7 3
0-2020 TL 1 7 1
2021-3000 TL 12 1

Babaeski 3001-4000 TL 14 26 0
4001-5000 TL 16 36 1
5001 TL st 8 16 5

Tablo 7. Aylik gelir seviyesine gore her iki ilgedeki bir aylik balik tiiketim siklig1 i¢in ki-kare testi sonuglar1

Serbestlik Onem

Ilge Parametreler Deger Derecesi  Derecesi ()
Pearson Chi-Square
) . 18,5842 8 0,017
(ki-kare testi)
Likelihood Ratio
22,676 8 0,004
L (olasilik orani)
Demirkdy
Linear-by-Linear Association
o e 3,517 1 0,061
(dogrusal iligki)
N of Valid Cases
. 100
(gecerli durumlarin sayist)
Pearson Chi-Square
) ) 13,8022 8 0,087
(ki-kare testi)
Likelihood Ratio
13,644 8 0,092
. (olasilik orani)
Babaeski - - —
Linear-by-Linear Association
o 0,092 1 0,762
(dogrusal iliski)
N of Valid Cases
150

(gegerli durumlarin sayis1)

Not: = ki-kare degerini ifade etmektedir.

konusunda %89,3'11 satin aldigini, %9,3’ii hem satin
aldigint hem kendi tuttugunu, %1,3’{1 kendi tuttugunu
belirtmislerdir. Balik alma yeri hakkinda diisiinceleri
incelendiginde, %42’si pazarda balik satilan pazar
%41,3' 1 balik
%16,7’si seyyar saticidan aldigini aciklamistir. Balik

tezgahindan, satan marketlerden,
alirken 6zen gosterme durumda ise %69,3'1 taze
olmasi, %17,3’ti mevsim/sezona uygun olmasi, %13,3'li
ucuz olmas! durumuna 6zen gosterdigini belirtmisgtir.
Ailenin bir 6giinde ortama tiikettigi balik miktarlar
%65,3"11 501-1000 g, %20’si 100-500 g, %13,3"ii 1001-
2000 g, %1,3'i 2001-3000 g arasinda oldugunu

sOylemislerdir. Balik tiiketiminde tercih edilen pisirme

durumlar1 degerlendirildiginde, %59,3'i kizartma,
%30"u firinda pisirme, %7,3'li 1zgara, %3,3'{i bugulama
oldugunu agiklamislardir. Balik tiiketim mevsimi
olarak katilimcilar %88’i kis mevsiminde, %8,7’si
sonbahar mevsiminde, %2,7’si ilkbahar mevsiminde,
%0,7’si yaz mevsiminde oldugunu aciklamislardir. En
cok tiiketilen balik tiirii ise, %38'si palamut, %28,7’si
hamsi, %10"u istavrit, %7,3'1 lifer, %6,7’si tekir, %3,3'11
mezgit, %2’si cipura, %1,3'ii barbunya, %1,3'ii ise

sardalye oldugu belirlenmistir.

Demirkdy ve Babaeski ilgelerinden c¢alismaya
katilanlarin aylik gelir ile ayda tiikettikleri balik
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miktar1 arasindaki iliski incelenmis ve buna bagh
olarak ulagilan bulgular Tablo 6 ve Tablo 7'de
verilmistir. Bu bulgulara bagh olarak yapilan ki-kare

analiz bulgular1 Tablo 7’de verilmistir.

Demirkdy ve Babaeski ilgelerinden c¢alismaya
katilanlarin aylik gelirleri ile bir aylik balik tiiketim
sikliklar1 arasindaki iliski incelendiginde, Demirkdy
ilgesi ic¢in anlamli bir iligki oldugu (p<0,05), Babaeski
ilcesi bir iliski (p>0,05)

i¢cin anlaml olmadigi

belirlenmistir.
TARTISMA

Denize yakin hatta kiyis1 olan Demirkdy ilgesinin

demografik ozellikleri degerlendirildiginde,
tiiketicilerin %22’si  kadin, %781 erkektir.
Katilmcilarin = %381  30-49 yas araliginda iken

%24’ tiniin 60 yas ve iisti oldugu belirlenmistir. 18-29
yas aralig1 ise %20 olarak tespit edilmistir. Burada
katilimcilarin ¢ogunlugunun erkek olmasi literatiirde
bulunan diger c¢alismalarin sonuglariyla benzerlik
gosterirken bazi ¢alismalarla ortiismemektedir (Aydin
2013; Giirel wvd., 2017). Ancak

tiiketiciler arasinda kiigiik yas gruplarinin az olmasi

& Karadurmus,

bazi ¢alismalarin sonuglariyla benzer bazilarininkiyle
celismektedir (Cigek vd., 2014; Bayraktar vd., 2019).
Tiiketicilerin 6grenim durumlar1 agisindan en yiiksek
%27
degerlendirildiginde %31 memur ve %20 is¢i oldugu

oran ile  ilkogretim  ve  meslekleri
belirlenmistir. Bu durumda her 6grenim seviyesinden
ve her meslekten kisilerin balik tiikettigi sonucuna
ulasilabilir. Aylik gelirleri incelendiginde
katilimalarin %10'unun 4001-5000 TL geliri oldugu,
hanedeki kisi sayistnin da %50 oranla 3-4 Kkisilik
oldugu tespit edilmistir. Ulkemizde balik fiyatlar ile
hanedeki kisi sayisi iliskilendirildiginde kisi sayisinin
fazla olmasi ve aylik gelirin diisiikk olmasi balik
tiketimini etkilemektedir. Literatiirde balik tiiketimi
ve ailedeki kisi sayisi arasinda iliskinin arastirildig:
calismalarda ailenin gelir durumu diistiikge ve ailede
yasayan kisi sayisi arttikca balik tiiketimin distiigii
belirlenmistir (Karakaya & Kirici, 2016; Kaplan vd.,
2019; Aydin & Bashimov, 2020). Bu calismada da gerek
Demirkdy gerek Babaeski ilgelerindeki katiimcilarm
hanedeki kisi sayist arttikga balik tiiketimi miktarinin
azaldig1 sonucuna varilmistir. Nitekim bir ayda balik

titketim sikliginin %52 oranla 1-2 kez oldugu ve ailede

bir 6giinde ortalama balik tiiketim miktarinin %34
oranla 1001-2000 g oldugu tespit edilmistir. Buradan
Demirkdy denize kiyisi olmasma ragmen yakinlikla
balik tiiketiminin tamamen iligkili olmadigi, ailenin
geliri ve ailedeki kisi sayisiyla da iligkili oldugu

sonucuna varilmistir.

Demirkdy’den ¢alismaya katilan kisilerin balik

fiyatlar1 konusundaki goriisleri incelendiginde
katilimailarin %581 fiyatlar1 pahali bulmakta ve %41’i
balik

bildirmektedir. Katilimcilar balik fiyatlarmi yiiksek

alirken fiyatina gore karar verdigini
bulduklar1 icin baligin fiyatina gore satin alma
tercihlerini belirlediklerini ifade etmektedir. Balig1
¢ogu satin almakta ve kiiglik bir oranda (%7) ise
kendisi avlamaktadir. Satin alinan yerlerin de daha ¢ok
pazarda balik satilan pazar tezgahindan (%52) oldugu
tespit edilmistir. Katilimcilarin %30'u ise seyyar
saticilardan balik almaktadir. Balik satan marketlerden
balik alimimin az oldugu tespit edilmistir (%18).
Demirkdy’de balik marketlerinin az olmasimdan
dolayi, daha c¢ok pazarlarda ve seyyar saticilar
tarafinda balik satildig1 anlasilmis ve insanlarin balik
ihtiyaglarini buralardan karsilamalar1 gerektigi tespit
edilmistir. Katilimcilar arasinda balik avlayan kisi
oranimin az olmast da katilimalarin ¢ogunlugunun
memur ve is¢i olmasindan kaynaklaniyor olabilir.
Balik alirken mevsim/sezona uygun olmasi ve taze
olmasi durumuna 6zen gosterildigi (%41 ve %40), ucuz
olmasinin (%19) geri planda olmasinin tercih edilmesi
saglik agisindan 6nemlidir. Insanlarin buna dikkat
Balik

tilketim sekli konusunda Demirkdy’de daha ¢ok

etmesi bilingli olduklarmi gostermektedir.
kizartma (%62), firinda pisirme (%17), 1zgara (%15) ve
en az bugulama (%6) tercih edilmektedir. Literatiirde
de insanlarin balik pisirme tercihinin en ¢ok kizartma
oldugunu belirten ¢alismalar mevcuttur (Sen vd., 2008;
Arslan & Izci, 2016; Ozer vd., 2016; Bolat & Telli, 2019;
Karakulak vd., 2019; Arslan, 2019; Arslan & Avcioglu,

2020; Karakaya, 2020; Y1ildiz & Arslan, 2021).

Demirkoy denize kiyisi olmasina ragmen ¢alismaya
balik
tiikettigini, en ¢ok da palamut, liifer, hamsi tercih

katilanlar sonbahar ve kis mevsiminde
ettiklerini belirtmiglerdir. Bu mevsimlerde en ¢ok ¢ikan
balik tiirleri bunlar oldugu igin en ¢ok bu baliklarin
tiiketilmesi beklenen bir durumdur. Her yorenin

kendine yakin denizinde hangi balikk daha ¢ok
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cikiyorsa kigiler daha uygun f{icrette ve tazelikte
mevsimine uygun balig1 tercih etmektedirler. Ancak,
ilkbahar mevsiminde de balik bulunmaktadir. Bu
mevsimlerde satilan baliklar daha ¢ok kiiltiir baliklar1
oldugu icin pahalidir ve insanlar bu baliklar1 tercih
etmek yerine daha ¢ok ucuz olan yiyecekleri bu
Nitekim
literatiirde de bu sekilde oldugu belirtilen ¢alismalar
mevcuttur (Saygt vd., 2006; Alageyik vd., 2020; Qasim
vd., 2020).

mevsimlerde tercih olabilirler.

ediyor

Denize kiyis1 olmayan Babaeski ilgesindeki

katilimcilarin demografik ozellikleri
degerlendirildiginde, cogunlugun (%92) erkek oldugu,
yas aralig1 degerlendirildiginde ¢ogunlugun (%68) 30-
49 yas araliginda oldugu tespit edilmistir. Her iki
ilcede de bu durumlar benzerdir. Ogrenim diizeyleri
karsilagtirildiginda %42’si ilkogretim, %36,7’si lise
mezunu oldugu belirlenmistir. Meslek agisindan
%36’s1nin s,

%31,3"tintin ¢iftgi ve %22,7’sinin memur oldugu tespit

degerlendirildiginde katilimcilarin
edilmistir. Demirkdy ile karsilastirildiginda ciftgi ve
isci sayis1 daha fazladir. Ote yandan, katilimcilarin
o0grenim seviyesi Demirkdy’deki katilimcilara kiyasla
daha
katilimailarin %35,3'tintin 4001-5000 TL arasinda aylik
gelir

diisiiktiir.  Gelir durumlarina bakildiginda,

diizeyine sahip oldugu belirlenmistir.

Babaeski’deki

katiimailarin gelir diizeyinin daha yiiksek oldugu

Demirkoy’le karsilastirildiginda
anlasilmaktadir. Babaeski’de hanedeki kisi sayisi
degerlendirildiginde %73,3 oraninda 3-4 Kkisiliktir.
Demirkoy’deki katilimcilar igin ise hanedeki kisi sayis1

%50 olarak belirlenmistir.

Her iki ilgeden katilimcilarin demografik 6zellikleri
birbirine benzerdir. Balik tiiketimleri incelendiginde,
bir ayda balik tiiketim sikliginin %64,7’sinin 3-5 kez,
yine Babaeski’deki katiimcilarin Demirkdy’de oldugu
gibi balik alirken fiyatina gore (%66) balik tercihinde
bulunduklar1 belirlenmis ve katiimclarin %56’s1 ise
balik fiyatlarim1 pahali bulduklarini belirtmislerdir.
Balik ihtiyaclarini satin alarak karsiladiklarmi ve
Demirkdy’den farkli olarak balik almay: balik satan
marketlerden ve Demirkdy’deki gibi pazarda balik
satilan pazar tezgahindan aldiklarini belirtmislerdir.
Burada her iki ilgede balik alma yerlerinde farkliliklar
bulunmustur. Babaeski Demirkdy’e gore daha biiyiik
icin balik satan

ve gelismis bir ilge oldugu

marketlerden de balik almayi tercih etmis olabilirler.
balik

marketler oldugunda balik alma tercihinin buralar

Dolayisiyla  insanlarin  giivenebilecekleri

olabilecegi sonucuna varilmistir.

Babaeski’deki katilimcilar balik alirken daha ¢ok
(%69,3)

katilimcilar

taze  olmasma O0zen  gosterdiklerini,

daha

mevsim/sezona uygun olmasi ve taze olmasma &zen

Demirkdy’deki ise cok
gosterdiklerini belirtmislerdir. Babaeski denize uzak
oldugu icin insanlar baligin tazeligi konusunda daha
hassas davranmis olabilirler. Demirkdy denize kiyisi
oldugu igin gelen balik zaten tazedir diisiincesinde
Bir
miktarlar1 incelendiginde, Babaeski’deki katihlmcilarin
daha balik  tiikettikleri

goriilmiistiir. Bunun sebebinin denize uzakliktan

olabilirler. ogiinde ortalama balik tiiketim

Demirkdy’e  gore az
kaynaklandig1 soylenebilir. Nitekim literatiirde bu

sonuglarla benzer sonuglara sahip calismalar
mevcuttur (Balik vd. 2013). Balik pisirme sekilleri
incelendiginde, %59,3 oraninda kizartma yaptiklari
goriilmiistiir. Bu agidan Demirkdy ilgesi ile benzerlik
gostermektedir. Ancak firinda pisirmeyi tercih edenler
Demirkoy’den daha fazladir. Demirkdy’de ise 1zgara
pisirmeyi tercih edenler Babaeski'ye gore daha
fazladir. Demirkdy’de bahgeli evlerin olmas: kisilerin
1zgaray1 tercih etmelerine sebep olmus olabilir. Balik
tiketimi bu ilcede de en fazla kig ve sonbahar
edilmektedir. Babaeski’'de

yasayan insanlarin yazin ve ilkbaharda bulunan

mevsimlerinde tercih
baliklar: tercih etmedikleri sdylenebilir. Bu tercihe etki
eden bircok sebep olabilir. Pahali olmasi en 6nemli
sebeptir (Dagtekin & Ak, 2007; Karakaya & Kirici, 2016;
Kaplan vd., 2019; Selvi vd., 2019). Her iki ilceden
calismaya katilan katilimcilarin ayhik gelirlerinin
diisiik olmas: literatiirde bulunan bu énemli sebeple
ortiismektedir. Nitekim aylik gelir ve bir ayda
tliketilen balik miktar1 arasindaki iligki incelenmis ve
anlamli iligski oldugu bulunmustur. Aylik gelir artik¢a
ayda tiiketilen balik sikligi artmaktadir. En ¢ok
tiiketilen balik tirii incelendiginde, Demirkdy’de
oldugu gibi palamut, liiffer ve hamsiden farkl: olarak

istavrit ve cipura da tiikettikleri belirlenmistir.

SONUC

Kirklareli ilinin denize farkli uzaklikta bulunan iki

farkli ilgesinde yiiriitiilen bu c¢alismada, denize
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uzaklhigin balik tiiketimi tercihleri ve aliskanliklari

konusundaki ~ farkliik  gosterip  gostermedigi
aragtirilmistir. Balik sec¢im tiirli, tercih mevsimi,
pisirme  ¢esidi, balikk fiyatlar1 = konusundaki

diisiincelerinin benzer oldugu sonucuna varilmistir.
Ancak ayda balik alma sikliklari, satin alma yerleri, bir
oglinde tiikettikleri miktarlar agisindan farkhiliklar
oldugu sonucuna varilmistir. Demirkdy denize kiyisi
olmasma ragmen balik alma sikliklar1 az ama bir
oglinde kisi basma diisen miktar fazladir. Babaeski
daha gelismis ve daha biiytiik niifuslu bir ilge ve burada
balik satilan marketlerin olmasi onlarin buralara

yonelmelerine sebep oldugu sonucuna varilmaistir.

Ug tarafi denizlerle cevrili olan iilkemizde balik

tiiketimi ve tercihi konusunda insanlarin

bilgilendirilmeleri gerekmektedir. Balik protein,
vitamin ve mineral bakimindan ¢ok onemli bir besin
maddesidir (Can vd., 2015; Giirel vd., 2017; Lee &
Nam, 2019). Bu kapsamda toplumun her kesiminin
siirekli olarak bilgilendirilmesi gerekmektedir. Kiiciik
merkezlerde balik satiglarinin artmasi igin balik
marketlerin ac¢ilmasi ve taze baligi insanlarin her
bulabilecekleri

Insanlarin  her

sunulmast
balik
alabilecegi olanaklar sunulmali ve tiim baliklarin
her

alabilecegi fiyatlarda olmas: onerilmektedir. Bundan

zaman imkanlarin

Onerilmektedir. mevsimde

fiyatlarmin ilkemizdeki kesimden insanin

sonra yapilacak arastirmalarda, insanlarm balik
tiiketimi ve aliskanliklariyla ilgili goriislerinin alindig:
nitel arastirmalarin da yapilmasi, daha derinlemesine

aragtirmalara Oncelik verilmesine 6nem verilmelidir.
TESEKKUR

Bu calisma ilk yazarin yiiksek lisans tezinin bir

kismindan tiretilmistir.

Etik Standartlara Uyum

Yazarlarin Katkis1

Bu calisma ilk yazarin yiiksek lisans tezinin bir
kismindan {iretilmistir. MB c¢alismay1 planlamis,
gerceklesmesi icin danismanlik yapmistir. ST sahada
anketleri uygulamis, elde edilen verileri diizenlemis,
istatistiksel analizleri gergeklestirmis ve makalenin ilk
halini yazmistir. Her iki yazar da makalenin son halini

kontrol etmis ve onaylamistir.

Cikar Catismasi

Yazarlar herhangi bir ¢ikar catismasi olmadigini

beyan etmektedir.
Etik Onay

Yazarlar bu tiir bir ¢alisma i¢in resmi etik kurul

onaymin gerekli olmadigin bildirmektedir.
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In Memoriam: Prof. Dr. Yilmaz Emre (1957-2021)

This volume is dedicated to our editorial board member and colleague Prof. Dr. Yilmaz EMRE who was devoted to

aquaculture, fisheries, marine and freshwater biology, and microplastics.

In Antalya, Turkey, on August 22, at the age of 64, Prof.
Dr. Yilmaz EMRE, a scientist at the Faculty of Science at
Akdeniz University, Turkey, passed away due to the Covid-
19 pandemic. The departure of our colleague, who was a
member of the editorial board of our journal, represents a

major loss for the Turkish scientific community.

Dr. Yilmaz EMRE was born on February 1, 1957 in
Sanlurfa, Turkey. He graduated from Selcuk University,
Faculty of Science and Arts (Bachelor of Science Degree in
Biology, 1982). He obtained a Master of Science degree in
Medical Biology at Selguk University, Department of Medical
Biology (at the Faculty of Medicine), 1987, and earned a
Philosophy of Doctorate degree in Biology at Bursa Uludag
University, Department of Biology, 1992. He became a full
professor in 2016.

He worked as a biologist in the Bursa Fisheries Regional
Directorate (Turkey) between 1982-1985, Bursa Provincial
Directorate (Ministry of Agriculture and Rural Affairs,
Turkey) between 1985-1989, Antalya Kepez Fisheries
Production Directorate between 1989-2003. He also served as
a founding director at the Mediterranean Fisheries Research,
Production and Training Institute (Ministry of Agriculture

and Forestry, Turkey) from 2005 to 2013. He worked as the
Deputy General Manager of Fisheries and Aquaculture
(Ministry of Agriculture and Forestry, Turkey) in 2016. He
worked as the dean of the Faculty of Science at Akdeniz
University between 2016-2017, and he worked as an
academic at Akdeniz University from 2013 to 2021. He was
the Turkey correspondent of the European Inland Fisheries
Advisory Commission (EIFAC) (Food and Agriculture
Organization (FAO) of the United Nations) for seven years.

His main areas of interest were aquaculture, fisheries,
marine and freshwater biology. He has published more than
130 original scientific papers, studies and reports. He shared
his knowledge and scientific experiences with young
researchers throughout his life and trained many young
researchers. Therefore, Dr. Yilmaz Emre’s passing created an

unfillable void for his family, loved ones, and friends.

We would like to express the sadness of the loss of Dr.
Yilmaz Emre, a great mentor and scientist. We hope that he
enjoys a lovely and peaceful afterlife. Dr. Yilmaz Emre was
also loved and will be respected by his worldwide academic

family who will remain forever grateful.
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