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Abstract

In this study, dynamics of competition in the marine fish culture industry in Turkey is investigated. Today, with the
development of technology people's access to information has facilitated. People, with access to information, began to give
importance to - healthful nutrition. Therefore; as a source of healthful protein, the demand for fish is increasing day by day.
Also, this increase in demand motivates the growth of the fish farming industry intensively. Consequently the production of
fishery products is growing almost without any problem. Enterprises that are reaching higher levels in technical knowledge
on aquaculture- face fierce competition with each other. This study aims to uncover the dynamics of competition in the
marine aquaculture industry by evaluating the perceptions of different parties such as: aquaculture enterprises, feed
producers, processing enterprises, the ministry, universities, retail businesses, research institutes, and suppliers that take place
in the sector. The survey prepared for this purpose was conducted with 344 people. Results were evaluated and interpreted
both as a whole and separately according to business types in the sector. The results show that in the marine aquaculture
industry, selling prices of products, quick delivery of products to the market, and financial power are the most important
dynamics of competition.

Keywords: Aquatic products culture, competition, dynamics of competition, marine fish culture, perception of competition
factors

Deniz Baliklan Yetistiriciligi Sektoriinde Rekabet Unsurlar: Tiirkiye Uzerine Bir Arastirma
Ozet

Bu caligmada Tirkiye’de deniz baligi yetistiriciligi sektdriinde rekabet dinamikleri incelenmistir. Giliniimiizde
teknolojinin gelismesiyle beraber insanlarin bilgiye ulagmasi kolaylagsmistir. Bilgiye ulagsma ile beraber insanlar saglikli
beslenmeye 6nem vermeye baslamislardir. Bu nedenle saglikli protein kaynagi olan baliga talep giin gectikge artmaktadir. Bu
artan talep nedeniyle de balik yetistiriciligi sektorii her gegen yil bilyiimeye devam etmektedir. Giiniimiizde artik balik
tiretiminde sikintilar yasanmamaktadir. Yetistiricilikte teknik bilgi anlaminda iist seviyelere ulasan isletmeler birbirleriyle
yogun rekabet icerisine girmektedirler. Bu ¢alismamin amaci, deniz balig: yetistiriciligi sektdriinde artan rekabet dolayisiyla
sektorde yer alan yetistiriciler, yem ireticileri, isleme isletmeleri, bakanlik ¢alisanlari, iiniversiteler, perakende isletmeler,
aragtirma enstitiileri ve tedarik¢i isletmelerde c¢alisanlarin sektérde rekabet dinamiklerini nasil algiladiklarim ortaya
koymaktir. Bu amagla hazirlanan anket 344 kisi ile gergeklestirilmistir. Bulgular sektdrde yer alan isletme tiplerine gore ayri
ayr1 ve toplu olarak degerlendirilmis ve yorumlanmigtir. Sektorde iiriiniin satis fiyati, finansal gii¢ ve pazara hizli iiriin
sunmanin rekabette en dnemli dinamikleri olusturdugu belirlenmistir.

Anahtar kelimeler: Su riinleri yetistiriciligi, rekabet, rekabet unsurlari, deniz baliklar1 yetistiriciligi, rekabet unsurlarinin
algilanmasi

INTRODUCTION

Today, with the developing technology, producers and consumers can access information quite
easily. This causes consumers to become conscious and have easy access to information about
businesses. Therefore, competition between businesses is increasing. With increasing competition,
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businesses need to constantly review their strategies in order to compete in the market. In what manner
businesses perceive competition in the sector has a major effect on how they react.

With the effect of globalization, businesses are now active in a competitive market. For this reason,
the businesses should not only create their own strategies, abilities, and sources, but also take into
account the strategies, sources, and abilities of the competitors as well. The competitive advantage of
businesses can become invalid with new developments in the communication and technology sectors.

Turkish Language Association (TLA) defines competition as the debate, contest, and race between
the people with the same aim. In the economic context, competition is defined as the situation where
there are numerous competitors, among whom there are producers and consumers who determine the
ongoing price levels when meeting in a marketplace, where the entrance and exit of parties are free,
the information flow is complete and the product is homogenous and where price is considered as data
(Giirpinar, 2007). There are two types of competitors in generic terms: direct and indirect competitors.
Direct competitors compete by offering similar products to the same consumers. Since the products or
services are very similar, it is quite easy to determine direct competitors. Indirect competitors on the
other hand, compete by offering substitute products to the same consumers. However, it is not easy to
detect indirect competitors as it is very hard to completely understand which products customers use in
place of others. While businesses need to observe direct competitors closely, they must also keep an
eye on indirect competitors as well even if not as closely as direct competitors. The reason for this is
that there is always the possibility that indirect competitors may become direct competitors by
introducing very similar product to the market (Arslan, 2012).

The competition strategy reflects the preferences of any business regarding how it will compete to
succeed and can continue its existence in a certain sector. Businesses design a unique value mix
compared to their competitors by determining a competition strategy and in the scope of this aim, they
tend to choose different activities consciously (Porter, 1996). Competition strategy is defined as
achieving a defensible position in a sector, successfully dealing with five competitive forces, and thus
engaging in aggressive and defensive actions for the firm to achieve a great return on investment
(Porter, 1998). Each company that competes in a certain sector has a competitive strategy, whether it
is clearly defined or not. This strategy can be created by the activities of the various functional units of
the company, whether or not it is developed through a planning process (Porter, 2000).

Porter has identified five forces that will make the market or market segment attractive in the long-
term. These five powers are direct competitors in the sector (industry rivals), potential new entrants,
threat of substitute products, bargaining power of buyers and bargaining power of suppliers (Porter,
1980). It is common for each sector to compete at a certain rate. The intensity of competition in some
sectors may be higher/lower than other sectors. The strength and determination of competition in any
sector depend on the competition between existing businesses, the threat of new businesses that may
enter the market, the threat of the businesses producing the products in the market, the bargaining
power of the buyers and the bargaining power of the suppliers (Arslan, 2012). These five key forces
determine the state of competition in the sector, and the sum of these forces determines the final profit
and the intensity of competition in the sector. These forces are weaker in sectors where higher yields
are in mention, and these powers are more intense in sectors where returns are reduced (Aktan and
Vural, 2004).

Businesses that are new to the market always pose a threat to existing businesses. While the
businesses can directly predict the threats of existing competitors, businesses in other sectors are not
expected to enter the market and thus encountering such a situation poses a threat to the business
(Arslan, 2012). Competition is expected to be high in sectors where potential competitors can easily
enter. Therefore, there may be an increase in competition in the sectors that do not have any entry
barriers.

If the competition between businesses operating in an industry is low, businesses have the
opportunity to increase prices and make more profits. In other words, strong competition between
businesses active in a sector poses an important threat to profitability (Aktan and Vural, 2004).

In general, all businesses in a sector compete with sectors that produce substitute products.
Substitute products limit the potential returns of the sector by setting an upper limit on the prices that
businesses in the sector can profitably determine. The more attractive the price/performance ratio
offered by substitute products, the greater the threat to sector profits (Porter, 2000). Substitute
products are different products that satisfy the same need. Therefore, they are alternative products that
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offer the same performance and benefit to consumers. For example, while e-mails are substitutes for
fax machines, bottled water is a substitute for coke (Wheelen and Hunger, 1995). To achieve better
quality and price, consumers may be in search of products that are in different sectors but offer the
same benefits. In such a case, it poses a threat to businesses in the sector (Arslan, 2012).

The fact that when buyers are strong, it causes prices to fall (purchase costs), increase in quality,
increase in service expectations and demands and create challenge among competitors (Pearce and
Robinson, 2009). Buyers compete in the industry by forcing others to lower their prices, negotiate for
better quality and more services, and cause higher rivalry among competitors. The strength of each of
the important buyers of the sector depends on the characteristics of the market situation and the
importance of - shopping with the sector in proportion to the total volume of business.

Increasing the prices of suppliers in a sector or threatening to reduce the quality of the purchased
product or service indicates the strength of the supplier in that sector (Porter, 2000; Pearce and
Robinson, 2009). In this way, strong suppliers reduce the profitability of a sector that cannot meet cost
increases with their prices.

Aguaculture is defined as the animal (fish, crustaceans, and arthropods) and herbal (algae) aquatic
organisms under controlled or semi-controlled conditions for human food, stock supplementation,
ornamental, sportive and scientific purposes (Celikkale et al. 1999). The marine aquaculture in Turkey
has begun between 1974 and 1978 but has not been successful because of investors not having
sufficient capital and knowledge, infrastructure difficulties, difficulties in supplying feed, credit, and
fry. In 1985, Pmnar Marine Products I.C established an integrated aquaculture facility and started
production of sea bream and sea bass (Anonymous, 1988). The marine fish aquaculture sector in
Turkey began to grow in the 1990s and gained momentum. Marine aquaculture in Turkey is made in
two different environments, land-based and floating cages (Sahin, 1995).

In Turkey, the number of Marine aquaculture enterprises reached 427 in 2015 from 87 enterprises
in 1994 and the production capacity has reached - 236 964 tons. Over the past decade, the types of
produced fish have also increased including rainbow trout and tuna aquaculture (Anonymous, 2016).
Sea bass (Dicentrarchus labrax, Linnaeus, 1758), sea bream (Sparus aurata, Linnaeus, 1758), and
rainbow trout (Oncorhynchus mykiss, Walbaum, 1792) are the species predominantly produced in the
seas of Turkey.

When national and international literature is reviewed, studies such as Bjorndal and Aarland
(1999); Bjorndal (2001); Asche et al. (2005); Hidaka and Torii (2005); Felzensztein and Carter (2006);
Bostock et al. (2008); Norman-Lopez and Asche (2008); Teweldemedhin (2008); Browdy and
Hargreaves (2009); Norman-Lopez (2009) are highly related with the main subject of this paper. In
these studies, especially the competitiveness potential of countries or sectors have been evaluated. For
this reason, this study is one of the first studies focusing on competitive factors in aquaculture in both
national and international literature. This study aims to examine how employees perceive the
competitive factors of the sector in terms of the institutions involved in the marine fish sector,
particularly in the aquaculture sector. The research conducted within the scope of this aim fills an
important gap both in literature and in practice by being the first study in the field of aquaculture in
Turkey.

MATERIALS and METHODS

There are no studies in literature focusing on dynamics of competition in the marine fish
aquaculture sector. Therefore, in this study a descriptive research method was used, which may be
defined as a type of research that describes the properties of the population or phenomenon that is
being studied (Gegez, 2005). Data for the study was collected using a scale on factors that may create
competition in the marine fish aquaculture indurstry which was developed by the authors of this study.
The universe of the study is all of the major parties that make up the marine aquaculture industry in
Turkey; namely, business managers who produce marine fish aguaculture, business managers who
operate marine fish, business managers who produce marine fish-feed, academicians, ministry or
provincial directorate workers, fish purchasing managers of organized retail businesses, etc. The
sample frame consisted of managers/employees who had enough knowledge about the sector so that
they were able to answer the survey. Since the managers/employees who make up the frame of sample
are in different institutions and dispersed to different geographic regions of Turkey, a consistent
sample frame could not be formed. Therefore, only the people from the universe who could be reached
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were asked to complete the survey. The survey was conducted on 344 people who could be reached
and who agreed to participate in the study. The sampling method used in the study was judgmental
sampling, which is a non-random sampling method. Judgmental sampling can be defined as the
determination of the individuals to be included in the sample by the researcher according to his
judgment that they are representative of the universe (Gegez, 2005). In this study, it was preferred to
include people who were considered as having sufficient knowledge about the the sector so that they
could answer the questions included in the scales and who accepted to participate.

To increase the validity of the survey, the prepared survey form was sent to academicians who are
experts in the field and related persons in the field and required adaptations were made to fit the
marine fish aquaculture sector.

The main hypothesis developed for the study is: “Hj: There is a difference in the perception of
dynamics of competition according to the different parties that operate in the marine aquaculture
sector”. The survey method was preferred as the method of data collection in the study. Since the
respondents were dispersed in different geographic regions of Turkey, the surveys were collected by
not only using face-face method but also by using online and e-mail data collection methods (Table 1).
As different data collection methods were used it was necessary to check whether there was a method
effect in the data collected before performing any analysis. For this reason, ANOVA was used to test
whether there were any statistically significant differences according to the different data collection
methods. The results showed that there were no statistically significant differences among the different
data collection methods (p>0.05). In the research, reliability analysis, frequency distributions, central
tendency measurements were calculated. Also, to test whether there were any differences in responses
according to the different parties in the industry, ANOVA was used. All analyses were conducted
using SPSS 17.0 program.

Table 1. Methods of data collection

Data collection method Frequency Percentage (%)

Face to face 140 40.70

Online 109 31.70

e-mail 95 27.60

Total 344 100.00
RESULTS

When the age distribution of the respondents is examined, it is seen that 43.02% are between 35-44
years of age, 14.83% are between 25-34 years and 11.05% are between 55-65 years of age (Table 2).

It is seen that 86% of them are male- when looked at the gender distribution (Table 3). The reason
for the low number of female employees among the participants is due to the fact that women prefer to
work in the aquaculture field less than men because of the heavy working conditions.

Table 2. Age distribution of respondents

Ages (Year) Frequency Percentage (%)
25-34 51 14.83

35-44 148 43.02

45-54 107 31.10

55-65 38 11.05

Total 344 100.00

When the distribution of the sample according to experience is examined, it is seen that 35.47% of
the distribution is between 11-20 years, 28.78% is between 1 to 10 years and 5.23% is 31-40 years of
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experience (Table 4). Although aquaculture activity in Turkey has been carried out for 46 years,
marine fish aquaculturing is relatively new and has only been performed for 30 years. For this reason,
those who have more than 30 years of experience in the sector are highly experienced in aquaculture.

Table 3. Gender distribution of respondents

Gender Frequency Percentage (%)
Female 48 14.00

Male 296 86.00

Total 344 100.00

Table 4. Experience time distribution of respondents

Experience time (Year) Frequency Percentage (%)
1-10 99 28.78

11-20 122 35.47

21-30 103 29.94

31-40 18 5.23

41-50 2 0.58

Total 344 100.00

In the distribution according to their workplaces, it is seen that 54.07% of the participants are
producers, 14.54% are academicians and 6.98% are employees of ministerial and provincial
directorates (Table 5).

Table 5. Distribution of respondents according to their institution

Institution Frequency Percentage (%)
Producer 186 54.07
Fish processing enterprises 15 4.36
Feed enterprises 15 4.36
Ministry and provincial 24 6.98
directorate

Academician 50 14.54
Retail enterprise 20 5.81
Research institute 14 4.07
Supplier 20 5.81
Total 344 100.00

According to their educational status, 41.57% of the participants has a bachelor's degree, 27.32%
has doctoral education and 24.42% has a master's degree (Table 6). It was expected that the number of
university graduates would be high because those working in the sector needs to at least complete an
aquaculture engineer- or similar degree program to have sufficient knowledge to fulfill the industry
requirements and the percentage of respondents with a doctoral degree is also high since 4.54% of the
respondents are academicians.
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Table 6. Educational status distribution of respondents

Education Frequency Percentage (%0)
High school 23 6.69

Bachelor degree 143 41.57

MSc degree 84 24.42

PhD 94 27.32

Total 344 100.00

Initially factor analysis was applied to the dynamics of competition scale. Factor analysis is used to
analyze the relationship between multiple variables. The purpose of factor analysis is to summarize the
information collected from a large number of original variables and to create a new and fewer set of
factors with the least information loss (Gegez, 2005). Before conducting factor analysis, the suitability
of the data for factor analysis was tested by KMO (Kaiser-Meyer-Olkin) sample adequacy statistics
and Bartlett's sphericity test (Table 7). Bartlett's sphericity test measures whether there is a sufficient
correlation between variables. As a result of this test, if the p-value is below 0.05, it means that there is
a relationship between the variables and the data are suitable for factor analysis. Also, the KMO value
of 0.60 and above is also a measure of the fact that the data are suitable for factor analysis (Sipahi et
al., 2006).

Table 7. Suitability for factor analysis of competition elements scale

KMO and Bartlett's Sphericity Test

Kaiser-Meyer-Olkin Sample Adequacy Measure 0.68
Chi-Square 7071.57
Bartlett's Sphericity Test
df 561
Sig. 0.000

The KMO value was calculated as 0.68 and this value was above 0.60, which is the minimum
sample adequacy measure, and it is determined that the sample size is suitable for factor analysis. As a
result of Bartlett’s Sphericity Test, the p-value was below 0.05 and it was found that there was
sufficient relationship between variables. Based on these results, factor analysis was applied to the 48-
item Dynamics of Competition scale. Factor analysis was repeated four times (Table 8) and the items
with factor load below 0.50 were excluded from the analysis. Finally, factor analysis resulted in 11
factors with a total of 34 items. The total variance was 75.13%.

When the dynamics of competition are assessed for all of the respondents (Table 9), the sales price
of the product consisting of a single item (mean= 4.79) is seen as the most important dynamic of
competition. The following most important dynamic of competition is rapid product offer to the
market (mean= 4.71), proceeded by financial power (mean= 4.58). The dynamic of competition that
received the lowest score is proximity to suppliers (mean= 3.76).

Following the assessment of the whole sample, the sample was split according to the different
parties that take place in the industry. The means of dynamics of competition according to the
different parties are given in Tables 8-17.

According to the employees in the aquaculture businesses (Table 10), the most important dynamics
of competition in the sector are the rapid product offer to the market (mean= 4.75), the sales price of
the product (mean= 4.74), and financial power (mean= 4.63). The lowest scores for dynamics of
competition are the proximity to the supplier (mean= 3.70), standards and promotion (mean= 3.83),
and support and healthy product (mean= 3.87) factors.

The perception of the dynamics of competition by the academicians are given in Table 11.
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According to the academicians, the most important dynamics of competition in the sector are the
sales price of the product (mean= 4.84), rapid product offer to the market (mean= 4.72), and
distribution and technology (mean= 4.66). The lowest scores for dynamics of competition are the
standards and promotion (mean= 4.01), proximity to the supplier (mean= 4.07), and cost elements
(mean= 4.09) factors.

The perception of the dynamics of competition by the employees of the ministry-provincial
directorate are given in Table 12.

Table 8. Factor analysis results of dynamics of competition scale

Dimensions Mean factor Factor explanatory (%) Number of items

Standards and promotion 3.88 12.63 6

Distribution and technology 4.49 10.08 5

Proximity to the supplier 3.76 7.19 3

Supports and healthy 4.04 6.47 4

product

Product diversity, fishing

season and retailer 4.26 6.32 3

cooperation

Cost elements 4.10 6.31 3

Integration 4.05 5.92 2

Product possession 4.44 5.83 2

Rapid product offer to the 471 548 3

market

Financial power 4.58 4.92 2

The sale price of the product 4.79 3.98 1

Total 75.13 34
Table 9. Means of dynamics of competition factors for all respondents
Factor Nr  Factors Mean SD

1 Standards and promotion 3.88  0.990
2 Distribution and technology 449 0.720
3 Proximity to the supplier 3.76  0.882
4 Supports and healthy product 405 1.034
5 Product diversity, fishing season and retailer cooperation 4.26  0.805
6 Cost elements 410 0.882
7 Integration 4.06  0.867
8 Keeping finished product 445  0.642
9 Rapid product offer to the market 471  0.440
10 Financial power 458 0.624
11 The sale price of the product 4.79  0.409

The perception of the dynamics of competition factors by the employees in the aquaculture
businesses is given in Table 10.

Table 10. Perception of the dynamics of competition factors by the employees in the aquaculture

businesses
Factor Nr  Factors Mean SD
1 Standards and promotion 3.83 0.842
2 Distribution and technology 443 0.674
3 Proximity to the supplier 3.70  0.855
4 Supports and healthy product 3.87  0.868
5 Product diversity, fishing season and retailer cooperation 4.20  0.786
6 Cost elements 413  0.709
7 Integration 403 0.834
8 Keeping finished product 442 0527
9 Rapid product offer to the market 475  0.207
10 Financial power 463  0.493
11 The sale price of the product 474  0.439
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Table 11. Perception of the dynamics of competition factors by the academicians

Factor Nr  Factors Mean SD
1 Standards and promotion 4.01  0.747
2 Distribution and technology 466  0.351
3 Proximity to the supplier 4.07  0.680
4 Supports and healthy product 429  0.547
5 Product diversity, fishing season and retailer cooperation 4.25  0.733
6 Cost elements 4.09 0.788
7 Integration 440  0.685
8 Keeping finished product 438 0.836
9 Rapid product offer to the market 472  0.377
10 Financial power 434  0.738
11 The sale price of the product 484  0.370

Table 12. Perception of the dynamics of competition factors by the employees of ministry-provincial
directorate

Factor Nr  Factors Mean SD
1 Standards and promotion 411  0.603
2 Distribution and technology 437  0.448
3 Proximity to the supplier 3.50 0.780
4 Supports and healthy product 4.25  0.489
5 Product diversity, fishing season and retailer cooperation 4.33  0.341
6 Cost elements 3.83  0.805
7 Integration 3.92  0.545
8 Keeping finished product 433 0.482
9 Rapid product offer to the market 428 0.746
10 Financial power 458 0.351
11 The sale price of the product 4.67  0.482

According to the employees of the ministry-provincial directorate, the most important dynamics of
competition in the sector are the sales price of the product (mean= 4.67), financial power (mean=
4.58), and distribution and technology (mean= 4.37). The lowest scores for dynamics of competition
are the proximity to the supplier (mean= 3.50), cost elements (mean= 3.83), and integration (mean=
3.92).

The perception of the dynamics of competition factors by the employees in the feed producer
businesses is given in Table 13.

Table 13. Perception of the dynamics of competition factors by the employees in the feed producer

businesses
Factor Nr  Factors Mean SD
1 Standards and promotion 4.03  0.649
2 Distribution and technology 452  0.426
3 Proximity to the supplier 3.73  0.402
4 Supports and healthy product 425 0.634
5 Product diversity, fishing season and retailer cooperation 4.20  0.602
6 Cost elements 440 0.768
7 Integration 3.90 0.507
8 Keeping finished product 470 0.414
9 Rapid product offer to the market 4.67  0.378
10 Financial power 4.60  0.507
11 The sale price of the product 5.00 0.000

According to the employees in the feed producer businesses, the most important dynamics of
competition in the sector are the sales price of the product (mean= 5.00), keeping the finished product
(mean= 4.70), and rapid product offer to the market (mean= 4.67). The lowest scores for dynamics of
competition are the proximity to the supplier (mean= 3.73), integration (mean= 3.90), and standards
and promotion (mean= 4.03).
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The perception of the dynamics of competition factors by the employees in the seafood processing
businesses is given in Table 14.

Table 14. Perception of the dynamics of competition factors by the employees in the seafood
processing businesses

Factor Nr__ Factors Mean SD
1 Standards and promotion 428 0.215
2 Distribution and technology 440 0.169
3 Proximity to the supplier 3.78 0.163
4 Supports and healthy product 442  0.440
5 Product diversity, fishing season and retailer cooperation 4.56  0.325
6 Cost elements 3.89 0.430
7 Integration 3.67 0.488
8 Keeping finished product 467 0.244
9 Rapid product offer to the market 4.67  0.000
10 Financial power 433 0.488
11 The sale price of the product 467 0.488

According to the employees in the seafood processing, the most important dynamics of competition
in the sector are the sales price of the product (mean= 4.67), keeping the finished product (mean=
4.67), and rapid product offer to the market (mean= 4.67). The lowest scores for dynamics of
competition are the integration (mean= 3.67), proximity to the supplier (mean= 3.78), and cost
elements (mean= 3.89).

The perception of the dynamics of competition factors by the employees in the retail businesses is
given in Table 15.

Table 15. Perception of the dynamics of competition factors by the employees in the retail businesses

Factor Nr  Factors Mean SD
1 Standards and promotion 3.73 0.617
2 Distribution and technology 476  0.201
3 Proximity to the supplier 3.67 0.530
4 Supports and healthy product 415 0.384
5 Product diversity, fishing season and retailer cooperation 4.20  0.634
6 Cost elements 433 0.216
7 Integration 3.80 0.410
8 Keeping finished product 460 0.384
9 Rapid product offer to the market 473  0.399
10 Financial power 490 0.205
11 The sale price of the product 5.00 0.000

According to the employees of retail businesses, the most important dynamics of competition in the
sector are the sales price of the product (mean= 5.00), financial power (mean= 4.90), and distribution
and technology (mean= 4.76). The lowest scores for dynamics of competition are the proximity to the
supplier (mean= 3.67), integration (mean= 3.73), and standards and promotion (mean= 3.80).

The perception of the dynamics of competition factors by the employees in the supplier businesses is
given in Table 16.
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Table 16. Perception of the dynamics of competition factors by the employees in the supplier

businesses
Factor Nr  Factors Mean SD
1 Standards and promotion 353 0.783
2 Distribution and technology 444  0.154
3 Proximity to the supplier 420 0.274
4 Supports and healthy product 4.05 0523
5 Product diversity, fishing season and retailer cooperation 4.33  0.306
6 Cost elements 3.80 0.768
7 Integration 4.20 0.251
8 Keeping finished product 440  0.503
9 Rapid product offer to the market 473  0.256
10 Financial power 4.70 0.251
11 The sale price of the product 480 0.410

According to the employees in the supplier businesses, the most important dynamics of
competition in the sector are the sales price of the product (mean= 4.80), financial power (mean=
4.70), and rapid product offer to the market (mean= 4.73). The lowest scores for dynamics of
competition are the standards and promotion (mean= 3.53), cost elements (mean= 3.80), and support
and healthy product (mean= 4.05).

The perception of the dynamics of competition factors by the employees in the research institutes is
given in Table 17.

Table 17. Perception of the dynamics of competition factors by the employees in the research institutes

Factor Nr  Factors Mean SD
1 Standards and promotion 3.86  0.637
2 Distribution and technology 457  0.133
3 Proximity to the supplier 348  0.609
4 Supports and healthy product 432  0.267
5 Product diversity, fishing season and retailer cooperation 4.62  0.221
6 Cost elements 424  0.821
7 Integration 4.07 0.852
8 Keeping finished product 450  0.480
9 Rapid product offer to the market 476  0.156
10 Financial power 443 0514
11 The sale price of the product 5.00 0.000

According to the employees in the research institutes, the most important dynamics of competition
in the sector are the sales price of the product (mean= 5.00), rapid product offer to the market (mean=
4.76) and product diversity, fishing season and retailer cooperation (mean= 4.62). The lowest scores
for dynamics of competition are the proximity to the supplier (mean= 3.48), standards and promotion
(mean= 3.86), and integration (mean= 4.07).

The answers of the respondents to the dynamics of competition were evaluated together in a single
table (Table 18).

Table 18. Factors’ means by business type
1 2 3 4 5 6 7 8 9 10 11
Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean

Factors/ Business type

Aquaculture 3.83 443 370 387 420 413 403 442 475 463 474
Academician 401 466 407 429 425 409 440 438 472 434 484
Ministry-Provincial Directorate 411 437 350 425 433 383 392 433 428 458 4.67
Feed producer 403 452 373 425 420 440 390 470 467 460 5.00
Seafood processing 428 440 378 442 456 389 3.67 467 467 433 467
Retailer 373 476 367 415 420 433 380 460 473 490 5.00
Supplier 353 444 420 405 433 380 420 440 473 470 4.80
Reseasrch institute 3.86 457 348 432 462 424 407 450 476 443 500
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The employees in the aquaculture businesses consider standards and promotion (mean= 4.28) and
support and healthy product (mean= 4.42), while the employees in the retail businesses consider the
sales price of the product (mean= 5.00), financial power (mean= 4.90) and distribution and technology
(mean= 4.76) factors, the employees in the supplier businesses consider proximity to the supplier
(4.20), the employees in the research institutes consider the sales price of the product (mean= 5.00),
rapid product offer to the market (mean= 4.76) and product range, fishing season and retailer
cooperation (mean= 4.62), the employees in the feed producer businesses consider cost elements
(mean= 4.40), keeping finished product (mean= 4.70) and the sales price of the product (mean= 5.00)
and the academicians consider integration (mean= 4.40) as the most important dynamics of
competition.

The main hypothesis of the study as; “Hj: There is a difference between the employees work in the
sector and their perception of competition elements” was tested with ANOVA. The result of ANOVA
“Ho: There is no difference between the employees work in the sector and their perception of
competition elements” hypothesis was accepted (p>0.05, Sig:0.303). The mean of the respondents
given to the competitive elements scale did not differ according to the employees’ work in the sector
was determined.

CONCLUSION and IMPLICATIONS

Agquaculture in Turkey has been carried out for nearly 50 years, while the marine fish aquaculture
is being performed for nearly 30 years. It can be said that it was not difficult for businesses to sell their
products in the first few years since the number of businesses was quite limited, the amount of
production was not high and the demand was enough to meet the production. In parallel with the
developments in technology businesses obtained more efficiency operating in their current sized areas.
Following the increase in the productivity of the businesses, the production amounts are increasing
year by year (Anonymous, 2013a; Anonymous, 2013b; Anonymous, 2014a). With the increase in
production, competition among businesses is also increasing. The competition among the existing
businesses is intensely felt due to the reasons of having a greater number of businesses in the
aquaculture sector, the supply-demand balance cannot string out to the whole year, the low market
growth rate in Turkey on the consumer side and the fact that the products produced are relatively
standard and there is no differentiation in the subjects of a brand, etc.

Considering the sector as a whole, the most important dynamics of competition were determined as
‘the sales price of the product’, ‘rapid product offer to the market’, and ‘financial power’. When
the evaluation is made according to the different parties, the producer businesses perceive ‘the sales
price of the product’, ‘rapid product offer to the market’, and ‘financial power’ as the most
important dynamics of competition as compared to supplier businesses.

According to the academicians, ‘the sales price of the product’, ‘rapid product offer to the
market’, and ‘distribution and technology’ are the most important dynamics of competition in the
sector. According to the employees of the ministry-provincial directorate, ‘the sales price of the
product’, ‘financial power’, and ‘distribution and technology’ are the most important dynamics of
competition in the sector. According to the aquaculture and feed producer businesses, ‘the sales price
of the product’, ‘keeping finished product’, and ‘rapid product offer to the market’ are the most
important dynamics of competition in the sector. According to the retail businesses, ‘the sales price of
the product’, ‘financial power’, and ‘distribution and technology’ are the most important dynamics
of competition in the sector. According to the employees in the research institutes, ‘the sales price of
the product’, ‘rapid product offer to the market’ and ‘Product Range, Fishing Season and
Retailer Cooperation’ are the most important dynamics of competition in the sector.

As a result, the dynamics of competition that stand out in the marine fish aquaculture sector are the
sales price of the product, rapid product offer to the market, and financial power.
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Abstract

The production extended spectrum beta lactamase (ESBL) and metallo-beta lactamase of strains grown biofilm that were
isolated from Kilis State Hospital sewage water were investigated in this study. Congo red agar, tube adherence, tissue
culture plate tests and SEM analysis were performed for the detection of biofilm production. The extended-spectrum beta
lactamase and metallo-beta lactamase expression of biofilm producing bacteria were tested by using Kirby-Bauer disc
diffusion method according to CLSI guidelines. 5 clinical isolates were revealed to be biofilm producers. From of these
isolates, Enterococcus spp. (C2) and E. coli strains showed strong biofilm producing. One of Enterococcus isolates, SEM
micrograph of C1 has viewed the weak adherence on glass surface. Only one from 5 isolates, Enterococcus spp. (C2) the
strain was determined to synthesis ESBL enzyme. None of the strains was observed to produce metallo-beta lactamase.
ESBL and biofilm production provide an important pathogenic character allowing protection against antibiotic treatments to
Enterococcus spp. (C2).

Keywords: Biofilm, ESBL, metallo-beta lactamase, SEM.

Atik Sudan izole Edilen Bakteri Suslarimn Biyofilm Olusumu ve Genisletilmis Spektrum Beta Laktamaz (ESBL)
Uretimi

Ozet

Bu caligmada Kilis Devlet Hastanesi kanalizasyon suyundan izole edilen biyofilm olusturan suslarin genislemis
spektrumlu beta laktamaz ve metallo-beta laktamaz {iretimi incelenmistir. Biyofilm {iretiminin belirlenmesi igin kongo
kirmizisi agar, tiip adherens, doku kiiltiirii plak testleri ve SEM analizi uygulanmistir. Biyofilm iireten suglarin genislemis
spektrumlu beta laktamaz ve metallo-beta laktamaz ekspresyonu CLSI yonetmeligine gore Kirby-Bauer disk difiizyon
metodu kullanilarak test edilmistir. 5 klinik izolatin biyofilm tireticisi oldugu belirlenmistir. Bu izolatlardan Enterococcus
spp. (C2) ve E. coli suslan giiclii biyofilm tiretmistir. Enterococcus izolatlarindan C1’in SEM mikrografinda cam yiizeye
zaylf tutunma gozlenmistir. 5 izolattan yalnizca biri, Enterococcus spp.’nin (C2) GSBL enzimi sentezledigi ortaya
konmustur. Suslardan hi¢birinin metallo-beta laktamaz tiretmedigi belirlenmistir. GSBL ve biyofilm tiretimi Enterococcus
spp. (C2) susuna antibiyotik tedavilerine kars1 koruyarak 6nemli bir patojenik karakter saglamaktadir.

Anahtar Kelimeler: Biyofilm, GSBL, metallo-beta laktamaz, SEM.

INTRODUCTION

Antoni van Leeuwenhoek, a Dutch scientist, observed microbial material scraped from surfaces of
his teeth by using a simple microscope, about 300 years ago. This microscopic object, not visible to
the naked eye, is called animalcules (tiny living animals) by him. This discovery is the first description
of the microbial biofilm (Dufour, 2012; Jamal et al., 2015).
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Bacterial cells demonstrate two growth forms in nature; planktonic and biofilm known as the
ubiquitous and predominant life form (Maric et al., 2007; Sala et al., 2012; Jamal et al., 2015). Biofilm
can grow many different areas such as surfaces of aqueous environments, plant, and animal tissues,
implanted medical materials, wastewater channels, and industrial places etc. (Dufour, 2012; Jamal et
al., 2015). This structure attached to surfaces is a microbial community consisted of different
microbial species or genera sharing the same ecological niche (Sala et al., 2012; Bogino, 2013).

Biofilm is a porous matrix that encased to surface within extracellular polymeric substances
produced by bacteria inside this community (Bogino et al., 2013; Jamal et al., 2015). The bacterial
dense in the biofilm matrix is regulated via the chemical signaling pathway (quorum sensing) that is
defined as cellular communication between bacteria (Sharma et al., 2016; Temel and Erac, 2018). The
extracellular polymeric substance (EPS) is included the several cellular components such as proteins,
DNA, polysaccharides, RNA, and water. Biofilm formation is exhibited the basic steps: adherence to a
surface, micro-colony formation (the sessile form), production of polymeric matrix, biofilm
maturation and breakaway (Jamal et al., 2015).

Biofilm phenotype enhances the survival efficiency of the microbial community by protecting
bacteria against antibacterial agents, phagocytic animal cells, adverse environmental conditions and
providing the high-osmolarity conditions, oxygen limitations and high cell density (Maric, 2007;
Dufour, 2012; Adamus-Bialek, 2015).

Biofilm-associated antimicrobial resistance is disseminated by genetic material exchange included
conjugation, transduction, and transformation with varying from organism to organism (Sala et al.,
2012; Dias et al., 2018). This matrix causes various clinic infections that are especially associated with
the use of intravascular and urethral catheters of orthopedic devices, contact lenses, prosthetic heart
valves, vocal cord prosthesis (Maric, 2007). The biofilm formation and extended-spectrum beta-
lactamases production synergistically give rise to develop multi-drug resistant strains such as
Enterobacteriaceae species by prolonging the treatment periods of these infections (Dumaru et al.,
2019).

Biofilm formation and ESBL production in bacteria synergistically contribute to the development
and dissemination of multi-drug resistant strains. In this regard, it is important to the knowledge of
biofilm formation and antibiotic resistance profile of bacterial strains in antibiotic therapy of the
patients. So, we aimed to discuss ESBL-synthesizing in biofilm producer clinic strains isolated from
sewage water of Kilis state hospital in this study.

MATERIALS and METHODS
Biofilm producer bacteria isolation from hospital sewage

Isolation of biofilm-producing bacteria from Kilis hospital sewage was performed. Sample
collected in an autoclaved dark bottle was brought to the microbiology lab. in a short time and kept at
4°C.

Congo red agar was described as screening biofilm formation by bacterial strains. This medium
consisted of brain heart infusion broth (BHI) supplemented with 5% sucrose and congo red stain (0.8
g/L). The serial dilutions were prepared by using 1 mL of a sewage water sample. 100 pL from five
and eight-fold dilutions were spread on congo red agar. And plates were incubated for 24 h at 37°C
(Mathur et al., 2006; Ivana et al., 2015; Lima et al., 2017). After incubation, the colors of colonies on
plates were observed. The dark red or blackish colonies with dry or crystalline consistency and red
colonies with a smooth and darkened appearance in the center were evaluated as biofilm producers;
biofilm non-producers, respectively (Lima et al., 2017). Dark red or blackish colonies were selected
and strains were identified by applying morphological (Gram staining) and standard microbiological
procedures (indole, methyl red, voges proskauer, citrate, and mug agar test systems). The isolates were
identified by comparing with standard description reported in Bergey’s Manual of Determinative
Bacteriology.

Determination of biofilm formation

Characterization of biofilm morphotype: Colony morphology of biofilms was tested on Luria
Bertani (LB) agar without salt and supplemented with Congo red (40 pg/mL) as an indicator stain.
Biofilm producer strains were inoculated into Luria Bertani (LB) broth without NaCl. Test tubes were
incubated for 24 h at 37°C. After overnight growing, 10uL, 20uL and 50uL of cultures were
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transferred by dripping onto the agar surface. The plates were incubated for 168 h at 37°C. Following
the incubation period, colony morphology of biofilms was stated as rdar (red, dry and rough), bdar
(brown, dry and rough), pdar (pink, dry and rough) and saw (smooth and wet) (Akyildiz, 2015; Ivana
et al., 2015).The experiment was separately performed in triplicate.
Tube adherence method (TM): Biofilm production at the liquid medium was analyzed by the tube
adherence method. A loopful from an overnight culture of test organisms was transformed into the
tubes including 10 mL of Trypticase soy broth (TSB) with 1% glucose and incubated for 24-168 hours
at 37°C. And then, tubes were gently poured and washed with phosphate buffer saline pH 7.4. The
tubes dried in the air and at room temperature were stained with 0.1% crystal violet. The excess of
stain in tubes was removed by running water. The intensity of color adhered to the wall and bottom of
the tubes dried in inverted position was observed for biofilm formation. According to the depth of
color, biofilm formation was detected as weak, moderate, and strong (Christensen et al., 1982;
Mohamed et al., 2016).
Tissue culture plate test (TCP): This method was spectrophotometrically investigated biofilm
formation. The bacterial suspensions were acquired by growing in TSB with 1% glucose for 24 h at
37°C. The wells of sterile flat-bottomed 96-well polystyrene tissue culture plates were filled with 200
uL of these suspensions. 150 pL of the non-inoculated sterile medium was added to the wells and
plates were then incubated 168 h at 37°C. After incubation, the content of wells was removed and the
adherent biofilm layers in the inoculated wells were stained with 150 puL of with crystal violet (1%)
for 30 min. The stains in the wells were poured and wells were washed by distilled water three times.
After washing, the biofilm matrix was fixed by waiting with 200 uL of ethanol-acetone (70:30 w/w)
mixture for 30 min. Optical density (OD) of stained adherent biofilm was measured by using
microplate reader at 595 nm. For each bacteria, test was performed in triplicate. According to the
absorbance difference between the average values of optic density of the inoculated and control wells
(ODc), biofilm formation was categorized: weak biofilm: ODc<OD<2xODc Moderate biofilm:
2x0Dc<0OD<4x0ODc and Strong biofilm: 4xODc<OD (Hassan et al., 2011; Ozdemir and Arslan,
2018).
ESBL production of strains

Production ESBL of biofilm producer strains was tested by double disc synergy assay. The
turbidity of the overnight bacterial culture was adjusted to 0.5 McFarland standard reference range.
Following the inoculation on Mueller Hinton Agar (MHA), the plates were incubated at 37°C for 24 h.
30 pug of Cefotaxime (CTX), Ceftazidime (CAZ), Ceftriaxone (CRO), Cefepime (FEP), and Cefoxitin
(FOX) discs were placed 20 mm apart from each other and amoxicillin-clavulanic acid disc on the
centre of plates. After incubation at 37°C for 18-24 h. Enhancement of inhibition zones around test
discs towards to amoxicillin-clavulanic acid disc and being wider (by > 5mm) from inhibition zones of
test discs on MHA plates without amoxicillin-clavulanic acid disc were indicated to ESBL production.

10 pg of imipenem (IMP) and meropenem (MER) standard discs were used for metallo beta
lactamase (MBLS). 10 uL of 0.5 M EDTA was embrued on these standart discs. The plates were
incubated at 37°C for 18-24 h. The being broader (by > 7mm) of inhibition zone diameters around the
combined discs (IMP+EDTA; MER+EDTA) than discs without EDTA was a positive result.
Scanning electron microscopy analysis of biofilm

Authocleved glass shards with a smooth surface were added to test tubes including TSB. A loopful
from an overnight culture of test organisms was inoculated to test tubes. After 168 h incubation, the
biofilm formation on dried glass surfaces in the air was observed by using scanning electron
microscopy without fixation protocol. The surface of the sample covering-stubs was coated by a gold
particle (Quorum Q150R Sputter Coater). It was viewed by using scanning electron microscopy (FEI
Quanta FEG 650) at 10 kV accelerating voltage.

RESULTS and DISCUSSION

Biofilm formation was analyzed by the Congo red agar test. In a total, 5 bacterial strains produced
biofilm were isolated from Kilis State Hospital sewage and entitled C1, C2, C5, C6 and C7. Figure 1 is
shown the strains with colonies dark red or blackish colonies on CRA. Bacteriological profiles of the
isolates associated with biofilm production were determined for C1 and C2 as Enterococcus spp.; C5
as Enterobacter spp.; C6 as Escherichia spp.; C7 as E. coli.
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Figure 1. Colony colors of biofilm formation on CRA plates indicating biofilm producers of black and brown
colonies; non-biofilm producers of red colonies

The presence of black colonies correlated with biofilm formation on CRA has been reported by
other authors. The biofilm production of S. epidermidis, P. aeruginosa, E. coli, Candida spp. and
Staphylococcus spp. isolates showing colonies with black colors on CRA plates were determined
(Mathur et al., 2006; Darwish and Asfour, 2013; Kaiser et al., 2013; Saxena et al., 2014; Nachammai
et al.,, 2016; Lima et al., 2017; Kirmusaoglu, 2017). The CRA method used to identify biofilm
formation in different strains has advantages such as speed, reproducibility, and preservability. For this
reason, the CRA method is the first analysis chosen to demonstrate of the biofilm formation ability.
CRA plates are also performed to visualize the individual biofilm morphology.

The morphotype of biofilm colonies onto CRA plates was classified based on the colony color and
morphology analysis. The morphology of all biofilm colonies is demonstrated in Figure 2.

Figure 2. Screening of biofilm morphotype on CRA plates

Enterococcus spp. strains and the other ones were showed bdar type morphology categorized with
brown, dry, and rough colonies. In biofilm positive S. aureus strains, biofilm characterization with dry
and smooth black; dry and smooth red morphology was noted by Darwish and Asfour (2013). The
similarity to our result, bdar, rdar, and pdar biofilm morphologies for Salmonella spp strains were
observed (Karaca, 2011). In another study, the biofilm formation Salmonella spp. strains having bdar
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and rdar type morphology was exhibited by Akyildiz (2015). It is declared that the isolates having
rdar, bdar and pdar biofilm morphotype produced cellulose and curli fimbriae, curli fimbriae, and
cellulose as extracellular matrix components, respectively (Karaca, 2011; Akyildiz, 2015) Therefore,
the biofilm producer strains isolated in our study can be expressed to be curli fimbriae producing. This
fimbriae type finds on the extracellular surface of the many bacteria such as Escherichia, Enterobacter
and Salmonella spp. belong to Enterobacteriaceae. (Barnhart and Chapman, 2006).

Concerning biofilm production on CRA plates, the biofilm formation ability of the strains was
tested by tube adherence and tissue culture plate methods. The analyzed isolates were categorized as
non-adherence, weak, moderate and strong producer based upon crystal violet binding of biofilm
adhered to surfaces.

By the standard tube adherence analyses, biofilm characterizations after 24-168 h incubation period
are depicted in Figure 3.

Figure 3. Categorization of biofilm production by using tube adherence méthod (TM)

In the first 24 h, none of the analyzed strains was not formed biofilm. Following 48-72 h, while
Enterobacter spp., Escherichia spp., and E. coli produced moderate biofilm, biofilm of Enterococcus
spp. strains were weak. E. coli was the strongest biofilm producer between strains within 96 h by
adhering more cells. Enterobacter spp., one of Enterococcus spp. (C2) and Escherichia spp. formed a
moderate biofilm. Biofilm characterization of Enterococcus spp. strain (C1) showed similarity for 96
and168 h: weak adherence. Enterococcus spp. (C2) and E. coli were determined as strong biofilm
producers after 168 h incubation period. This observation is stated to need a long incubation period for
adhering more cells to create a biofilm.

Table 1. Comparison of biofilm adherence of clinic strains by standard tissue culture plate method (TCP)
Biofilm formation

Strains

Mean OD values Adherence
Enterococcus spp. (C1) 0.177 Weak
Enterococcus spp. (C2) 0.828 Strong
Enterobacter spp. 0.372 Moderate
Escherichia spp. 0.466 Moderate
Escherichia coli 0.674 Strong

Similar results to tube adherence method were recorded in tissue culture plate analyses in this
study. Quantification of biofilm production is expressed in Table 1/Figure 4.
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weak maderate

Figure 4. Classification of biofilm formation by standard tissue culture plate method (TCP)

The strains of strong biofilm producers were Enterococcus spp. (C2) and E. coli with 0.828 and
0.674 optic density, respectively. Enterococcus spp. strain (C1) was considered to be weak biofilm
producers according to TPC method. This is indicated the low expression of genes responsible for the
synthesis of surface materials that provide adhesion and the synthesis of EPS in weak biofilm producer
strains. Enterobacter spp. and Escherichia spp. were classified as moderate producers.

Similar data was recorded in a previous study showing strong/high biofilm production of %27 out
of 121 Staphylococcus sp. isolates (Kirmusaoglu, 2017). Similarly, Kristich et al. (2004) indicated a
significant biofilm accumulation for Enterococcus faecalis. In the other study, 22, 60, and 70 from 152
Staphylococcus spp. isolates were considered to be strong, moderate, and non or weak biofilm
producers in TCP method (Mathur et al., 2006). Asati and Chaudhary (2018) determined that 160
strains including Klebsiella spp., Escherichia coli, Citrobacter spp., Proteus spp. Enterobacter spp.
showed biofilm formation by using TCP and modified TCP method.

The results obtained in this research are similar to the other studies which determined none or weak
biofilm formation by E. coli after 24 hours of incubation (Adamus-Biatek, 2015). As similar to our
results regarding incubation time, Dias et al. (2018) detected that K. pneumoniae produced weak
biofilms after the first 24 h incubation. This formation capability increased at 48 h.

Hassan et al. (2011) identified biofilm producer S. epidermidis, E. faecalis, E. coli, K. pneumoniae
and S. aureus clinic strains by using three standard methods (CRA, TM and TCP) as similar to our
data’s.

Our results related to biofilm produced Enterococcus spp. were similar to others which indicated
strong and weak adherent by E. faecalis strains isolated from urinary tracts (Zheng et al., 2018).

After 168 h incubation on glass, SEM micrograph of biofilm formation is viewed in Figure 5.
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Figure 5. SEM images of biofilm formation of bacterial strains on glass surface

Regarding biofilm formation, Enterococcus spp. (C2) and E. coli was the stronger biofilm producer
strains. This characterization is indicated the high amount of adhered cells on the glass surface for
theirs. According to these results, the SEM analysis showed a good correlation with the TCP and TM
assay for biofilm-forming characterization. In opposition to the adhered cells, Enterococcus spp. strain
(C1) and Enterobacter spp. were observed to form a slimy biofilm as individualized cells and not
encase on the glass surface. SEM micrographs revealed that Enterobacter spp. produced weak biofilm
on the glass surface by contrast with TM and TPC. For SEM analysis, the variations concerning
biofilm formation between the different strains of the same genus in addition to different genus were
observed. This can be explained by the different responses of bacterial strains to the external
parameters such as population density, incubation time and surface produced biofilm.

Variations regarding ESBL and metallo-beta lactamase production between the biofilm formation
strains were detected. Enterococcus spp. (C1), Enterobacter spp. and Escherichia spp. showed a low
and moderate ability to biofilm formation were exhibited to not produce ESBL and metallo-beta
lactamase. Even if the density of the biofilm was high, the ESBL and MBL expressions were not
observed. The association between antimicrobial drug susceptibility pattern and biofilm formation was
only noted for Enterococcus spp. (C2) strain. Despite of ESBL producer, it was found to not
synthesize MBL. The antibiotic resistance of Enterococcus spp. (C2) was observed to increase
depending on the association between ESBL and biofilm production by comparison with other
isolates.

CONCLUSION

With regard to Enterococcus spp., biofilm formation by ESBL producing strains has been rarely
demonstrated by the other authors. Generally, biofilm formation researches have been worked on
Enterobacteriaceae strains causing multidrug-resistant infections. Because of this, our studies
regarding ESBL expression of clinic Enterococcus spp. isolates produced biofilm preferred research.
However, the drawback of our results is the lack of determination of biofilm, ESBL, and MBL
production by using molecular applications.

REFERENCES

Adamus-Biatek, W., Kubiak, A., & Czerwonka, G. (2015). Analysis of uropathogenic Escherichia coli biofilm
formation under different growth conditions. Acta Biochimica Polonica, 62(4), 765-771.
https://doi.org/10.18388/abp.2015_1127.

Akyildiz, S. (2015). Investigation of biofilm formation in the food-borne Salmonella Isolates. Dissertation, Gazi
University.

176


https://doi.org/10.18388/abp.2015_1127.

MERCIMEK TAKCI et al. 2020 ActAquaTr 16(2), 170-178

Asati, S., & Chaudhary, U. (2018). Evaluation of two methods of biofilm detection in members of family
Enterobacteriaceae. Journal of Clinical and Diagnostic  Research, 12(7), 20-23.
https://doi.org/10.7860/JCDR/2018/34795.11827.

Barnhart, M.M., & Chapman, M.R. (2006). Curli biogenesis and function. Annual Review of Microbiology, 60,
131-147. https://doi.org/10.1146/annurev.micro.60.080805.142106.

Bogino, P.C., Oliva Mde, L., Sorroche, F.G., & Giordano, W. (2013). The role of bacterial biofilms and surface
components in plant-bacterial associations. International Journal of Molecular Sciences, 14(8), 15838-
15859. https://doi.org/10.3390/ijms140815838.

Christensen, G.D., Simpson, W.A., Bisno, A.L., & Beachey, E.H. (1982). Adherence of slime producing strains
of Staphylococcus epidermidis to smooth surfaces. Infection and Immunity, 37(1), 318-26.

Darwish, S.F., & Asfour, H.A.E. (2013). Investigation of biofilm forming ability in Staphylococci causing
bovine mastitis using phenotypic and genotypic assays. The Scientific World Journal 13, 1-9.
http://dx.doi.org/10.1155/2013/378492.

Dias, C., Borges, A., Oliveira, D., Martinez-Murcia, A., Saavedra, M.J., & Simoes, M. (2018). Biofilms and
antibiotic susceptibility of multidrug-resistant bacteria from wild animals. Journal of Life and
Environmental Sciences, 6, e4974; https://doi.org/10.7717/peerj.4974.

Dufour, D., Leung, V., & Lévesque, C.M. (2012). Bacterial biofilm: structure, function, and antimicrobial
resistance. Endodontic Topics, 22, 2-16. https://doi.org/10.1111/j.1601-1546.2012.00277.x.

Dumaru, R., Baral, R., & Shrestha, L.B. (2019). Study of biofilm formation and antibiotic resistance pattern of
gram-negative Bacilli among the clinical isolates at BPKIHS, Dharan. BMC Research Notes, 12(1), 38.
http://dx.doi.org/10.1186/s13104-019-4084-8.

Hassan, A., Usman, J., Kaleem, F., Omair, M., Khalid, A., & Igbal, M. (2011). Evaluation of different detection
methods of biofilm formation in the clinical isolates. Brazilian Journal of Infectious Diseases, 15(4), 305-
311.

Ivana, C., Marija, S., Jovanka, L. Bojana, K., Nevena, B., Dubravka, M., & Ljiljana, S. (2015). Biofilm Forming
Ability of Salmonella enteritidis in vitro. Acta Veterinaria-Beograd, 65(3), 1-19.
https://doi.org/10.1515/acve-2015-0031.

Jamal, M., Tasneem, U., Hussain, T., & Andleeb, S. (2015). Bacterial biofilm: Its composition, formation and
role in human infections. Research & Reviews: Journal of Microbiology and Biotechnology, 4(3), 1-14.

Kaiser, T.D., Pereira, M.E., dos Santos, K.R., Maciel. E.L., Schuenck, P.R., & Nunes, A.P. (2013). Modification
of the Congo red agar method to detect biofilm production by Staphylococcus epidermidis. Diagnostic
Microbiology and Infectious Disease, 75(3), 235-239.
https://doi.org/10.1016/j.diagmicrobio.2012.11.014.

Karaca, B. (2011). Identification of biofilm forming abilities of Salmonella strains isolated from Turkey.
Dissertation, Ankara University.

Kirmusaoglu, S. (2017). The comparison of methods used for the detection of biofilm formation that cause
antibiotic resistance of Staphylococcus epidermidis and Staphylococcus aureus. Ortadogu Medical
Journal, 9 (1), 28-33. https://doi.org/10.21601/ortadogutipdergisi.299940.

Lima, J.L.D.C, Alves, L.R., Paz, J.N.P.D, Rabelo, M.A., Maciel, M.A.V., & Morais, M.M.C. (2017). Analysis of
biofilm production by clinical isolates of Pseudomonas aeruginosa from patients with ventilator-
associated pneumonia. Revista Brasileira de Terapia Intensiva, 29(3), 310-316. https://doi.org/
10.5935/0103-507X.20170039.

Mari¢, S., & Vranes, J. (2007). Characteristics and significance of microbial biofilm formation. Periodicum
Biologorum, 109(2), 115-121.

Mathur, T., Singhal, S., Khan, S., Upadhyay, D.J.,, Fatma, T., & Rattan, A. (2006). Detection of biofilm
formation among the clinical isolates of staphylococci: an evaluation of three different screening
methods. Indian Journal of Medical Microbiology, 24(1), 25-29.

Mohamed, A., Rajaa, A.M., Khalid, Z., Fouad, M., & Naima, R. (2016). Comparison of three methods for the
detection of biofilm formation by clinical isolates of Staphylococcus aureus Isolated in Casablanca.
International Journal of Science and Research, 5(10), 1156-1159. https://doi.org/11509.
10.21275/ART20162319.

Nachammai, S.M., Jayakumar, K., & Aravazhi, A.N. (2016). The effectiveness of antibiotics against a major
uropathogen- Escherichia coli and its biofilm assay by phenotypic methods. International Journal of
Research in Medical Sciences, 4(11), 4820-4828. http://dx.doi.org/10.18203/2320-6012.ijrms20163773.

Ozdemir, F., & Arslan, S. (2018). Biofilm production and antimicrobial susceptibility profiles of Bacillus spp.
from meats. Sakarya University Journal of Science, 22(6), 1674-1682.
https://doi.org/10.16984/saufenbilder.395016.

Sala, L., Morar, A., Colibar, O., & Morvay, A.A. (2012). Antibiotic resistance of gram negative bacteria isolated
from meat surface biofilm. Romanian Biotechnology Letters, 17(4), 7483-7492.

177


https://doi.org/10.7860/JCDR/2018/34795.11827
https://doi.org/10.7860/JCDR/2018/34795.11827
https://doi.org/10.1146/annurev.micro.60.080805.142106
https://doi.org/10.3390/ijms140815838
http://dx.doi.org/10.1155/2013/378492
https://doi.org/10.7717/peerj.4974
https://doi.org/10.7717/peerj.4974
https://doi.org/10.1111/j.1601-1546.2012.00277.x.
https://doi.org/10.1111/j.1601-1546.2012.00277.x.
http://dx.doi.org/10.1186/s13104-019-4084-8.
https://doi.org/10.1515/acve-2015-0031
https://doi.org/10.1016/j.diagmicrobio.2012.11.014.
https://doi.org/10.21601/ortadogutipdergisi.299940
https://doi.org/%2010.5935/0103-507X.20170039.
https://doi.org/%2010.5935/0103-507X.20170039.
https://www.researchgate.net/journal/2319-7064_International_Journal_of_Science_and_Research_IJSR
file:///C:/Downloads/.%20https:/doi.org/1159.%2010.21275/ART20162319
file:///C:/Downloads/.%20https:/doi.org/1159.%2010.21275/ART20162319
http://dx.doi.org/10.18203/2320-6012.ijrms20163773.
https://doi.org/10.16984/saufenbilder.395016

MERCIMEK TAKCI et al. 2020 ActAquaTr 16(2), 170-178

Saxena, N., Maheshwari, D., Dadhich, D., & Singh, S. (2014). Evaluation of Congo red agar for detection of
biofilm production by various clinical candida isolates. Journal of Evolution of Medical and Dental
Sciences, 3(59), 13234-13238. https://doi.org/10.14260/jemds/2014/3761.

Sharma, G., Sharma, S., Sharma, P., Chandola, D., Dang, S., Gupta, S., & Gabrani, R. (2016). Escherichia coli
biofilm: development and therapeutic strategies. Journal of Applied Microbiology, 121(2), 309-319.
https://doi.org/10.1111/jam.13078.

Temel, A., & Erac, B. (2018). Bacterial biofilms: detection methods and role in antibiotic resistance. Turk
Mikrobiyoloji Cemiyeti Dergisi, 48(1), 1-13. https://doi.org/10.5222/TMCD.2018.00.

Zheng, J.X., Bai, B., Lin, ZW., Pu, Z.Y., Yao, W.M., Chen, Z., Li, D.Y., Deng, X.B., Deng, Q.W., & Yu, Z.J.
(2018). Characterization of biofilm formation by Enterococcus faecalis isolates derived from urinary tract
infections in China. Journal of Medical Microbiology, 67, 60-67. https://doi.org/10.1099/jmm.0.000647.

178


https://www.researchgate.net/journal/2278-4748_Journal_of_Evolution_of_Medical_and_Dental_Sciences
https://www.researchgate.net/journal/2278-4748_Journal_of_Evolution_of_Medical_and_Dental_Sciences
file:///C:/Downloads/.%20https:/doi.org/10.14260/jemds/2014/3761
https://doi.org/10.1111/jam.13078.
https://doi.org/10.5222/TMCD.2018.00.
https://doi.org/10.1099/jmm.0.000647.

Acta Aquatica Turcica
E-ISSN: 2651-5474 16(2), 179-188 (2020) DOI: https://doi.org/10.22392/actaquatr.623207

Ichthyofauna of Diizce Province (Turkey): Population and Habitat Evaluation
Salim Serkan GUCLU
Isparta University of Applied Sciences, Faculty of Egirdir Fisheries, Isparta, Turkey

Corresponding Author: salimguclu@isparta.edu.tr

Research Article

Received 22 September 2019; Accepted 17 March 2020; Release date 01 June 2020.

How to Cite: Gigli, S.S. (2020). Ichthyofauna of Diizce province (Turkey): Population and habitat evaluation. Acta
Aquatica Turcica, 16(2), 179-188. https://doi.org/10.22392/actaquatr.623207

Abstract

This study aimed to analyze the distribution, endemism-conservation status, habitat features of inland water fish species
and some threats in Diizce inland water systems. Fish samples were collected using electrofishing equipment, gill nets, fyke
nets, and cast nets between April-October 2016. We have identified 17 fish taxa belonging to 9 families (Salmonidae (1 taxa),
Acheilognothidae (1 taxa), Cyprinidae (2 taxa), Gobionidae (1 taxa), Leuciscidae (7 taxa), Tincidae (1 taxa), Cobitidae (1
taxa), Percidae (1 taxa), Gobiidae (2 taxa)). As a result of field observations conducted in Diizce province inland water, we
determined 4 endemic (Gobio baliki, Squalius pursakensis, Alburnoides coskuncelebii and Cobitis splendens) and 2 invasive
species (Carassius gibelio, Oncorhynchus mykiss). Endemic species were observed in narrow areas and small populations.
Fish fauna and habitats were observed to be under the influence of drying, water and sand extraction, dam and pond building,
pollution, mining and invasive species pressure.

Keywords: Anatolia, Diizce, fish fauna, anthropogenic effects

Diizce ili (Tiirkiye) ihtiyofaunasi: Popiilasyon ve Habitat Durumlan

Ozet

Bu c¢aligma Nisan-EKkim 2016 tarihleri arasinda Diizce igsu sistemlerinde dagilim gosteren i¢ su balik tiirlerinin,
endemizm-korunma durumu, habitat 6zellikleri ve bazi tehditlerini analiz etmeyi amaglamustir. Balik 6rnekleri, elektrosoker,
solungag aglari, 18rip ve pinter aglari kullanilarak toplanmustir. Calismada 9 familyaya ait 17 balik taksonu (Salmonidae (1
takson), Acheilognothidae (1 takson), Cyprinidae (2 takson), Gobionidae (1 takson), Leuciscidae (7 takson), Tincidae (1
takson), Cobitidae (1 takson), Percidae (1 takson), Gobiidae (2 takson)).tespit edilmistir. Diizce ilindeki i¢ sularda yapilan
saha gozlemleri sonucunda, 4 endemik (Gobio baliki, Squalius pursakensis, Alburnoides coskuncelebii ve Cobitis splendens)
ve 2 istilact tiir (Carassius gibelio, Oncorhynchus mykiss) belirlenmistir. Endemik tiirlerin, dar alanlarda ve kiigiik
populasyonlar halinde bulunduklart g6zlenmistir. Balik faunasi ve habitatlarin; kuruma, su ve kum g¢ekimi, baraj ve goélet
yapimu, kirlilik, madencilik ve yabanci tiirlerin baskisinin olumsuz etkisi altinda oldugu gézlenmistir.

Anahtar Kelimeler: Anadolu, Diizce, balik faunasi, ¢evresel etkiler

INTRODUCTION

Turkey is one of the few terrestrial parts of geographically located between three continents with
high biological diversity. Turkey's geography consists of the Anatolian and Thrace regions, but its
ichthyofaunal richness originates from the Anatolian region (Goriir et al., 1984). Though scientific
studies in Anatolia began in the second half of the 1800s, the issue is still not fully clarified.

Anatolia has a geological structure that is consistently active, from the late Miocene period until
today when it began to take shape. In addition to the lentic systems consisting of open and closed
basins, the geographic isolation created by the lotic systems connected to the seas accelerated the
speciation. In this way, nine different ecological regions formed (Goriir et al., 1984).

The latest status of Turkish inland water fishes and the endemism level of taxa have been
discussed. According to Kuru et al. (2014) in Turkey, it is stated that 371 species and Eschmeyer et al.
(2018), 377 species. According to the latest November 2018 data, the total number of 368 taxa (31
families) in Turkey has reached to 409 (including 29 exotic species) with the addition of 41 taxa from
this date. The endemism rate in all species was 47.4% (194 species). It was determined that 4 species
(2.1%) EX, 18 species (9.3%) CR, 38 species (19.6%) EN, 17 species (8.8%) VU from 194 endemic
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species in Turkey's inland waters (Cigek et al., 2015; Cicek et al., 2018; Yogurtcuoglu and Freyhof,
2018). The regions where endemic species are highest in Anatolia; Central Anatolia and Lake District,
Southwest Anatolia, Tigris, and the upper basins of the Euphrates, Ceyhan, and Seyhan basins.

Diizce placed in Western BlackSea Basin. The average altitude is 150 m. Diizce has a rich
biological diversity due to its geographical location, variable habitat, and ecosystem diversity. The
majority of the waters in the Diizce region are the creeks in the Melen Stream Basin (Efteni Lake
Basin) (Melen Stream, Asarsu, Ugursuyu, Aksu Creek, Karadere, Aydinpimar). In the Akgakoca
region, separated from the plain of Diizce with Kaplandede and Orhan mountains, there are small
streams that are generally perpendicular to the shore, which are not connected to the Melen Basin
(Sarmadere, Degirmendere, Cayagz1 and Cakbelit creeks). There is also 1 natural lake (Efteni Lake)
and 1 reservoir lake (Hasanlar Dam Lake) in Diizce. There are few studies on inland water fish in
Diizce Province (ilhan and Balik, 2008; Keten, 2009). The present study aims to fill this gap by
documenting the taxonomic features of the Diizce Province ichthyofauna.

MATERIALS and METHODS

Sampling was carried out in May, June, July, October and December 2016 with electrofishing
equipment in a 50-meter transect in lotic systems (Kiigiik Melen Stream, Asarsu, Ugursuyu,
Aydinpinar, Aksu, Sarmadere, Degirmendere, Cayagzi, and Cakbelit creeks), with gill nets (35x1.5 m
and 35x3.5 m), castnet (trap) in diameter of 1.5-2 m. and seine net in the lentic system (Efteni Lake,
Hasanlar Dam Lake) (Figure 1). The Kiigiik Melen Stream originates from the Yigilca Mountains and
flows into Lake Efteni. There are Saklikent Waterfalls and Hasanlar Dam Lake on it. The Asarsu
Stream originates from the Bolu Mountains and passes through Kaynash and joins the Kiigliik Melen
Stream approximately 10 km west of Diizce. Ugursuyu and Aydinpinar creeks originate from the
northeastern slopes of the Elmacik Mountains flow into Lake Efteni. It is 30 km long and has
Samandere Waterfall on it. Aksu Creek is one of the streams that flow into Lake Efteni. It originates
from the Elmacik Mountains. In the Akgakoca region, separated from the plain of Diizce with
Kaplandede and Orhan mountains, there are small streams that are generally perpendicular to the
shore, which are not connected to the Melen Stream Basin. These creeks Sarmadere, Degirmendere,
Cayagzi, and Cakbelit creeks. There is Efteni Lake as a natural lake in Diizce. Its altitude is 112 m and
its deepest point is 6 m. Lake Efteni is used as a wetland by many bird species as a feeding, shelter,
and breeding area. Due to nutritious streams and the output of the Great Melen Stream, its waters are
constantly being renewed. The lake was registered as a wildlife conservation area in 1992 by the
Ministry of Forestry (Tatar, 2003).

The intensities of the fish samples hunted in the systems were determined, were taken into 10%
formaldehyde for examination in the laboratory and the photos were taken when the body tissues were
hardened. Metric measurements were carried out with 0.01 mm sensitive calipers. Meristic characters
such as several gill rakers, pharyngeal teeth, dorsal, and anal fin rays, total lateral line scales were
counted under a stereomicroscope (Kottelay and Freyhof, 2007; Turan et al., 2017; Turan et al., 2018;
Turan et al., 2019). Family names were given taxonomically according to Stout et al. (2016) and Van
der Laan (2017). Conservation status of species provided from IUCN Red List (2019). Also, pollutants
entering the systems were observed and biotic-abiotic factors that could threaten fish species were
noted.
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Figure 1. The map of Diizce Province sampling stations

RESULTS and DISCUSSION

17 species belonging to 9 families (Salmonidae (1 taxa), Acheilognothidae (1 taxa), Cyprinidae (2

taxa), Gobionidae (1 taxa), Leuciscidae (7 taxa), Tincidae (1 taxa), Cobitidae (1 taxa), Percidae (1
taxa), Gobiidae (2 taxa)) were identified from the Diizce Province (Tablel, Figure 2-18).

Figure 2. Rhodeus amarus, IFC-ESUF 03-1406, 45.6 mm SL - 42.4 mm SL Q
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Table 1. Fish taxons and sampling stations in Diizce Province (N: number of individuals, n: native, e: endemic,

nn: non-native)

Species Statu IUCN N  Station
S Status
Salmonidae
Oncorhyncus mykiss (Walbaum, 1792) nn LC 6 13,14
Acheilognothidae
Rhodeus amarus (Bloch, 1782) n LC 75 5,6,21,22
Cyprinidae
Barbus tauricus Kessler, 1877 n VU 12 1,10,13,14,15,16,17,18,21,22,23
Carassius gibelio (Bloch, 1782) nn LC 2 5
Gobionidae
Gobio baliki Turan,Kaya,Baygelebi,Aksu & Bektag,2017 e LC 14 21,22,24,25
Leuciscidae
Alburnoides coskuncelebii e LC 11 1511,12,21
Turan,Kaya,Aksu,Baycelebi & Bektas,2019
Alburnus derjugini Berg, 1923 n LC 17 5,21,22,23,
Blicca bjoerkna (Linnaeus, 1758) n LC 21 5
Phoxinus strandjae Drensky, 1926 n EN 432 9,10,13,14,15,18,19,26
Scardinius erythrophthalmus (Linnaeus, 1758) n LC 49 5
Squalius pursakensis (Hanko, 1925) e LC 236 2,3,4,5,6,7,8,10,11,12,13,16,17,18
,19,20,21,22,23,24,25
Vimba vimba (Linnaeus, 1758) n LC 22 18,21
Tincidae
Tinca tinca (Linnaeus, 1758) n LC 4 5
Cobitidae
Cobitis splendens Erk'akan, Atalay-Ekmekgi & Nalbant,1998 e CR 56  5,16,18,19,20,21
Percidae
Perca fluviatilis Linnaeus, 1758 n LC 4 5
Gobiidae
Neogobius fluviatilis (pallas, 1814) n LC 24 1,185
Proterorhinus semilunaris (Heckel, 1839) n LC 1 5

Ll

R

L o o

A -
b2 44

Figure 4. Scardinius erythrophthalmus, IFC-ESUF 03-1850, 190.2 mm SL
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Figure 6. Phoxinus strandjae, IFC-ESUF 03-1801, 71.6 mm SL

Figure 8. Tinca tinca, IFC-ESUF 03-1102, 261.1 mm SL
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Figure 9. Blicca bjoerkna, IFC-ESUF 03-1825, 50.0 mm SL

Figure 12. Alburnus derjugini, IFC-ESUF 03-0382, 128.1 mm SL
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Figure 17. Neogobius fluviatilis, IFC-ESUF 20-0003, 110.5 mm SL
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Figure 18. Proterorhinus semilunaris, IFC-ESUF 20-0004, 110.3 mm SL

There are few studies on inland water fishes in the borders of Diizce province. Ilhan and Balik
(2008) identified 32 taxa of inland water fishes in their study in the Western Black Sea region. When
the study stations are examined, it is seen that 7 sampling points are remaining in the borders of Diizce
province. A total of 10 species were obtained at these points along the northern line of Diizce
province. These species; Salmo labrax, Alburnoides bipunctatus, Barbus tauricus escherichi,
Chalcalburnus chalcoides, Leuciscus cephalus, Phoxinus phoxinus, Cobitis splendens, Mugil
cephalus, Neogobius fluviatilis, and Proterorhinus marmoratus. In our study, S.labrax and M.
cephalus species were not found. This difference may arise from station selection. In the study where
the vertebrate diversity of the Efteni Lake was investigated (Keten, 2009), 10 fish species (Abramis
brama, Barbus escherichi, Cyprinus carpio, Rutilus rutilus, Squalius cephalus, Tinca tinca, Cobitis
vardarensis, Esox lucius, Perca fluviatilis, Neogobius fluviatilis) were identified by using the nets of
local fishermen. In our study, although there were no A.barama, B.escherichi, C.carpio, R.rutilus, and
E.lucius species identified by Keten (2009), 7 different fish species were identified (Table 1). Keten
(2009) sampled with local fisheries and used local fishing gear according to the fish species. In our
study, we used gill nets (35x1.5 m and 35x3.5 m), which are mostly used in scientific studies.
Especially because the E.lucius species live in the deep and concealed locations of the Efteni Lake,
short-term sampling was not sufficient to be caught. In particular, the dense reed areas of the lake
made it difficult to use a gill and cast nets. Therefore, we think that the difference is due to the
difference station selection and fishing tools.

According to the results of our study; 30% of Diizce Province fish fauna is endemic. P.strandjae,
R.amarus, A.derjugini, and S.pursakensis are predominant, whereas B.tauricus, V.vimba, G.baliki, N
fluviatilis, and P.semilunaris species are represented by very few individuals. In the lentic systems, it
was determined that S.erythrophthalmus and C.splendens species were dominant, while P. fluviatilis
and T.tinca species were less individual. The populations of S.pursakensis (endemic and IUCN level
LC), B.tauricus, and G.baliki (endemic and IUCN level LC) in habitats studied are intense while those
in A.derjugini are infrequent. Phoxinus strandjae species (IUCN level EN) live in isolated areas in
small ponds in the upper reaches of rivers (Saklikent Waterfall). In the Degirmendere station, which is
one of these areas, the rainbow trout farms that were found have a negative effect on population
density. It is recommended that A.coskuncelebii be protected because the habitats create limited and
small populations. C.splendens species (endemic and IUCN level CR) have formed large populations
in Efteni Lake. However, due to the influence of the mining-quarry-sand extraction studies in the
shallow areas of the lower sections of the rivers (Cakbelit Creek), a serious decrease in population
density has been observed.

The base structure of the upper parts of the Kiiciik Melen Stream located at the exit of the Hasanlar
Dam Lake consists of rocky and large stone-pebbles in places, while the lower parts consist of very
small pebbles. While the intensity of the vegetation on the edges is noticeable in the upper parts of the
stream, this vegetation disappears in the lower parts and the stream bed begins to expand and become
shallow. The pouring of the Hasanlar Village into the upper area of the sewage has led to a slippery
mucilage zone on the rocks and pebbles at the bottom. It is observed that there is an intense sand draft
in the lower regions where the bed of the stream expands and shallows, and the bed of the stream is
changed and played. These negative factors in these two areas of the stream may have serious negative
effects on fish species and population densities. The lack of water in the Hasanlar Dam Lake in the
autumn sampling and the lack of water in the Kiiclik Melen Stream (not even the Water of Life)

186



GUCLU 2020 ActAquaTr 16(2), 179-188

created a suitable environment for C.splendens. However, it was determined that other species fled in
the environment and migrated to higher levels. Due to the low or no rains, Hasanlar Dam Lake has
reached the drying point and a decrease of 8-10 m has been observed in its depth.

Saklikent Waterfall has been observed as an environment that is far from human influence and has
not deteriorated much. There is only P.strandjae species in the waterfall. Especially in regions where
the waterfall forms small pools, the presence of the species is determined intensely. In addition to
large individuals of reproductive maturity, very small individuals were also encountered. There is a
rainbow trout farm about 1 km below the waterfall. However, individuals escaping from the rainbow
trout farm are thought to pose a negative threat to the species.

Asarsu Stream maintains a high flow rate along a narrow bed. It was determined that the waste of
the villages around the place were discharged to the stream. The Bolu Mountain Tunnel viaducts that
pass over the stream seem to protect the stream in a way. However, conclusions about what the
negative effects of viaducts during the construction phase will appear in the future.

The flow rate of Ugursuyu Creek, which is located in the west of Efteni Lake and forms the exit
water of the lake, is quite high. The bottom part looks like sand and occasionally slime. In the autumn
sampling, due to the density of the mine-quarry-sand extraction activities above the creek, the water
looks quite muddy-mud. This will cause the fish to be negatively affected by biologically.

Aydinpinar Creek, which is located in the east of Efteni Lake and forms the inlet water of the lake,
flows in a very narrow bed. It comes from the agricultural land around Efteni Lake and pours into the
lake. The bottom part consists of sand and small pebbles in places. A large amount of cub
S.pursakensis was found in the stream.

In Efteni Lake, which has an average depth of 1-2 meters, the excess of the reed areas attract
attention. Also, Nuphar lutea (yellow water lily) and Nymphaea alba (white water lily) species also
spread extensively in the lake. As a result of sampling in the lake; S.erythrophthalmus, B.bjoerkna,
T.tinca, C.splendens, P.fluviatilis, P.semilunaris, A.derjugini, C.gibelio, and R.amarus species were
identified. S.erythrophthalmus and C.splendens are dominant species in the lake.

Cayagz1 Stream flows through a very large bed. It has a very small pebble floor, sandy part, and
shallow creek. Sand was densely drawn from the stream, it was shallow and replaced with the bed of
the stream. In the stream, C.splendens species is widely distributed especially in sandy and shallow
regions. Also, P.strandjae and S.pursakensis species are also spreading, though a little.

Cakbelit Stream is a very small, narrow stream flowing in shallow but high flow. It is very close to
the sea. There are hazelnut gardens and agricultural areas in the immediate vicinity. These areas are
also capable of being negatively affected. Abundant P.strandjae species were found in the stream.
Also, S. pursakensis species is also dominant. Although very rare, Gobiidae members have been
identified.

Sarmadere is a stream that consists of small pebbles and stones flowing in a small stream bed and
its water is clear and can be specified as a “trout zone”. P.strandjae species have been frequently
encountered in the regions where the water is pools. No factor will have any negative effects for the
species. It is an ideal habitat for the species. Also, B.escherichii species is also rarely encountered.
Degirmendere is very close to Sarmadere and after about 1 km it joins Sarmadere. There is a rainbow
trout farm above the stream. P.strandjae species is frequently encountered in the regions where water
flows in the stream. Rainbow trout escaping from here may have a negative interaction, especially
with P.strandjae.

It is observed that there is an intense sand attraction in the lower regions where the stream is
enlarged and shallow (Kiigiik Melen, Asarsu and Cayagzi creeks), that the direction of the stream is
changed and played and that the quarries leave the wastes (Ugursuyu Creek). It is thought that
individuals escaping from rainbow trout farms may pose a negative threat to natural species (Saklikent
Waterfall, Degirmendere and Sarmadere creeks).
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Ozet

Zooplanktonik organizmalar pelajik besin aginin sekillenmesinde ve biyokimyasal dongiilerin ger¢eklesmesinde anahtar
rol oynamaktadir. Zooplankton biyokiitlesi ve dagilimi hakkinda bilgi sahibi olmak, bu canlilarin ekosistemdeki organik
madde ve enerji akisina katkilarim tahmin etmek igin 6nem arzetmektedir. 2008 yilinin Nisan ve Ekim aylarinda Tiirk
Bogazlar Sistemi (TBS)’nde tek hat boyunca belirlenen istasyonlardan WP-2 plankton kepgesi (ag goz agikligi 200um) ile
zooplankton &rnekleri toplanmistir. Bu 6rneklerden olgiilen biyokiitle degerlerinin epipelajik bolgedeki alansal ve dikey
dagilimi belirlenerek bolgedeki bu konuyla ilgili bilgi eksikligi giderilmeye ¢alisilmustir.

TBS’de ortalama mesozooplankton mevcut stogu alansal ve dikey olarak farklilik gostermistir. Mesozooplankton
biyokiitlesi genel itibariyle ilkbaharda ylizey karisim tabakasinda yogunlasmus, derinlik ile birlikte azalmistir. Sonbahar
periyodunda ise gecis tabakasi ortalama mesozooplankton biyokiitle degerleri bakimindan daha yiiksek bulunmustur. Genel
olarak, bogazlarda yiiksek olan bu degerler, Marmara Denizi’nin i¢ bélgelerinde 6zellikle kuzey batisinda olduk¢a diigmiistiir.
Bolgedeki biyokiitle dagiliminda istasyon derinligi, derinlik tabakalar1 ve oksijen miktar etkili olmakla birlikte, 6rnekleme
periyodu boyunca gergeklestigi bildirilen musilaj olayinin sicaklik ve tuzluluk gibi ¢evresel parametrelerin etkisini biiyiik
6lciide maskeledigi diistiniilmektedir.

Anahtar Kelimeler: TBS, mesozooplankton, mevcut stok, biyokiitle, kuru agirlik

Spatial and Vertical Distribution of Mesozooplankton Biomass in the Turkish Straits System in Spring and Autumn
Seasons

Abstract

Zooplanktonic organisms play a key role in shaping the pelagic food web and the realization of biochemical cycles. It is
important to know zooplankton biomass and its distribution in predicting their contributions to the organic matter and energy
flow in the ecosystem. In this context, zooplankton samples were collected in April and October 2008 with WP-2 plankton
net (200um) at the stations identified along a transect in the Turkish Straits System (TSS). The spatial and vertical
distribution of the biomass values from these samples was determined in the epipelagic region and the lack of information
about this issue in the region was tried to be eliminated.

The mean standing stock of mesozooplankton in TSS differed spatially and vertically. Mesozooplankton biomass was
generally concentrated in the surface mixed layer in spring and decreased with depth. In the autumn, the transition layer was
found to be higher in terms of mean mesozooplankton biomass values. These values, which are generally higher in the straits,
decreased considerably in the inner regions of the Marmara Sea, especially in the northwest. Although the station depth,
depth layers, and the amount of dissolved oxygen affected the biomass distribution in the region, it is thought that the
mucilage event reported during the sampling period largely masked the effect of other environmental parameters such as
temperature and salinity.

Keywords: TBS, mesozooplankton, standing stock, biomass, dry weight

GIRIS

Denizel ekosistem i¢inde zooplanktonik organizmalar pelajik besin agininin en 6nemli trofik
elemanlarindan biri olup (Skjoldal vd., 2000), av, avci yada rekabet¢i olarak farkli gorevler
iistlenmektedir. Bu canlilar, tek hiicreli bitkisel organizmalar ile basta balik olmak iizere karnivor
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organizmalar arasinda madde ve enerji akisimin saglanmasinda ikincil {iretim seviyesinde kilit rol
oynamaktadir (Lenz, 2000). Zooplanktonik canlilar, baz1 pelajik baliklarin ergin safhasinda besin
kaynag1 oldugu gibi erken larval donemde de en temel besin kaynagini teskil etmektedir. Baliklarin ilk
beslenme siirecinde ortamdaki zooplankton populasyonlarindaki degisimler, baliklarin lireme ve
gelisme dongiilerini, hayatta kalma oranlarini, stoga katilim oranimi ve dolayisiyla stok miktarini
etkileyen en 6nemli faktor olarak goriilmektedir (Cushing vd., 1990; Lenz, 2000). Bu baglamda sucul
ortamda baliklarin verimliliginin tahmininde, birincil tiretimin yanm sira, ikincil iiretimi olusturan
zooplanktonun miktar1 ve ¢esitliliginin de g6z Oniinde bulundurulmasi onem teskil etmektedir.
Zooplankton biyokiitlesi balik populasyonlarinin tahminin yanisira denizel ekosistemdeki iklimsel
degisimlerin de etkisinin ¢aligilmasi i¢in yararli parametrelerden biri olarak goriilmektedir (Dvoretsky
ve Dvoretsky, 2013). Ayrica, yogun kiitleleri, nispeten kisa yasam siireleri, siiriiklenme dogasi, yiiksek
grup/tiir zenginligi ve ¢esitli streslere farkli toleranslar1 bu organizmalarin sucul ekosistemde fiziksel,
kimyasal ve biyolojik siirecler i¢in indikatdr organizmalar olarak kullanilmasina olanak saglamaktadir
(Gajbhiye, 2002).

Marmara Denizi, istanbul Bogaz1 ve Canakale Bogaz1’yla birlikte Tiirk Bogazlar Sistemi (TBS)
olarak adlandirilmakta, essiz hidrografik yapisi1 ve farkli antropojenik baskilara yogun olarak maruz
kalmasindan kaynakli olarak ekosistem fonksiyonunu anlamaya yonelik ¢aligmalar i¢in adeta bir
laboratuvar niteligi tasimaktadir. Son yillarda Marmara Denizi ekosisteminde trajik degisimler
yasanmustir. Karadeniz’den gelen yiizey sularinin yani sira cesitli antropojenik ve nehir desarjlarina
bagli organik madde yiikiindeki artis, Marmara Denizi yiizey sularinda 6trofikasyona yol agmaktadir.
Bu olgu o6zellikle s1g olan ve su sirkiilasyonlarmin az oldugu korfezleri ¢ok daha fazla etkilemis olup,
bazi bolgelerde 6trofikasyondan kaynakli ara ve alt tabakalarda oksijensiz kosullarin olugsmasina neden
olmaktadir (CBS-TUBITAK MAM, 2017). Bununla birlikte, yillardir maruz kaldigi antropojenik
etkilerin {istiine, Trachymedusa grubundan Lirroppe tetraphylla’nin ekosisteme girisi ve basarili bir
sekilde bollugunu arttirarak yerlesmesi sonucunda Marmara Denizi ekosistemi olumsuz etkilenmistir.
Bu tiiriin asir1 ¢ogalmasini takiben toplu oliimleri gergeklesmis ve ardindan basta Gonyaulax fragilis
isimli dinoflagellat tiirii olmak tizere ¢esitli fitoplanktonik tiirlerin yol actigi musilaj olayiyla ise adeta
sistem ¢Okiintiiye ugramistir. Bu ekosistem igindeki dalgalanmalar sonucu basta ticari 6neme sahip
pelajik baliklar olmak iizere ¢ogu canli olumsuz etkilenmistir (Y1lmaz, 2015; Isinibilir Okyar vd.,
2015; Giil ve Demirel, 2016).

Marmara Denizi’nde zooplankton ile ilgili ¢esitli ¢alismalar yapilmis olmakla birlikte bu ¢aligmalar
genellikle Izmit Kérfezi (Tarkan vd., 2000b; Isinibilir ve Tarkan, 2007; Isinibilir Okyar vd., 2015)
Erdek Korfezi (Isinibilir, 2010; Toklu-Aligh vd., 2014), Bandirma Koérfezi (Isinibilir, 2010),
Canakkale Bogaz1 (Biiyiikates ve Inanmaz, 2010) ile istanbul Bogaz1 ve civar1 (Ogdiil ve Ergiiven,
1992; Yiiksek vd., 2001; Tarkan vd., 2005; Dorak ve Temel, 2015; Isinibilir Okyar vd., 2015; Yilmaz,
2015; Dorak ve Albay, 2016) gibi nispeten lokal alanlarda yogunlagsmistir. TBS etrafinda yerlesim
alaninin fazla olmasi, farkli bolgelerde farkli karasal girdilere maruz kalmasi, iki farkli hidrografik
ozellige sahip denizlerle baglantis1 olan bir bdlge olmasi, lokal calismalarin sonuglarinin da ancak
lokal dlgekte degerlendirebilmesine olanak saglamaktadir. Marmara Denizi’nin basen geneli bolgesel
degisimleri hakkinda bilgi i¢eren ¢alisma sayisi ise nispeten azdir (Tarkan ve Ergiliven, 1988; Cebeci
ve Tarkan, 1990; Unal vd., 2000; Tarkan vd., 2000a; Benli vd., 2001; Isinibilir ve Tarkan, 2004;
Yilmaz, 2008; Zervoudaki vd., 2011). Bahsi gecen calismalarda zooplanktonun tiir kompozisyonu,
dagilimi ve bollugu ile ilgili veriler yer almakta ve ekosistem ile ilgili etkilesimlerinden s6z
edilmektedir.

Zooplanktonun miktarsal durumunun tam olarak ortaya konulmasi ve mevcut ¢alismalarm ayni
zamanda biyokiitle degerlerinin 6lgiilerek desteklenmesi madde akis1 ve ekosistem fonksiyonunu daha
iyi anlamamiza yardimci olmaktadir (Skjoldal vd., 2000). Giiniimiizde zooplankton biyokiitle
hesaplamasinda bir ¢ok farkli yontem uygulanmaktadir. Kuru agirlik olarak zooplankton mevcut stok
Olgimii ise 1960’1 yillardan bu yana yaygimn olarak kullanilmakta olup (Postel vd., 2000), Akdeniz
genelinde de ¢cogu arastirici tarafindan tercih edilen bir metottur (Ramfos vd., 2005; Isari vd., 2006;
Zenginer Yilmaz ve Besiktepe, 2010; Terbiyik Kurt ve Polat, 2013; Mazzocchi vd., 2014; Hannides
vd., 2015; Terbiyik Kurt ve Polat, 2015). TBS’de ise zooplankton biyokiitlesi ile ilgili az sayida bilgi
bulunmaktadir ve bu bilgileri igeren ¢aligmalarin ¢cogu ya lokal olarak gerceklestirilmis (Cebeci ve
Tarkan, 1990; Ogdiil ve Ergiiven, 1992; Isinibilir vd., 2008; Isinibilir, 2010) ya da sadece belli
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gruplarm biyokiitlesi hakkinda bilgileri icermektedir (Unal vd., 2000; Zervoudaki vd., 2011). Bu
caligma kapsaminda Tiirk Bogazlar Sistemi’nde mesozooplankton mevcut stogunun miktarsal durumu
ile alansal ve dikey dagilimi belirlenmis olup, bolgede pelajik ekosistemdeki ekolojik siirecleri
anlamamiza yardimei olacag: diisiiniilmektedir. Ayrica, bu ¢alisma ile birlikte Marmara Denizi’nde
biitiinsel olarak zooplankton biyokiitle miktarmin dagilimmin mevcut durumu hakkinda bilgi
eksikligini giderilmesinin yamisira, literatiir katkisinda bulunulmasi bu i¢ denizin baglantili oldugu
Karadeniz ve Akdeniz’in ¢esitli bolgeleriyle de karsilastirma yapilabilmesine olanak saglanmasi
hedeflenmektedir.

MATERYAL ve YONTEM
Cahsma alaninin tammi

Marmara Denizi, Istanbul ve Canakkale Bogaz’lariyla civar denizlere baglanan yari kapal bir i¢
denizdir. Yaklasik 70x250 km boyutlarinda olan bu deniz, 11,500 km? yiizey alanma sahiptir.
Maksimum derinligi ise 1390 m civarindadir (Gerin vd., 2013). Ortalama derinligi 35 m civarinda olan
Istanbul Bogazi ile Karadeniz’e, ortalama derinligi 55 m olan Canakkale Bogazi ile de Ege Denizi’ne
baglanmaktadir (Oguz ve Tugrul, 1998). Canakkale ve Istanbul Bogaz’lar1 Marmara Denizi’nin
hidrografisini biiyiik dl¢lide etkilemekte, Dogu Akdeniz ile Karadeniz arasinda su aligverisine olanak
saglamaktadir. Karadeniz’den gelen tuzlulugu diisiik (~%o018) yiizey sular1 ile tuzlulugu yiiksek olan
Akdeniz’den gelen (~%038.5) alt tabaka sulari belirgin bir yogunluk ara yiizeyi ile ayrilmakta,
Marmara Denizi’nde ve bogazlarda iki tabakali bir su kolonu yapisinin olusmasina neden olmaktadir
(Besiktepe vd., 1994). Kisin yiizey tabakasindaki sicaklik 4-5 °C’ye kadar diismekte, ilkbahar ve yaz
aylarmda ise 1ismmmanin etkisiyle 25 °C’ye kadar yiikselmektedir (Oguz ve Tugrul, 1998). Yiizey
tabakasi tuzlulugu TBS boyunca siiregelen karigimlar nedeniyle biiyiik degisimler gdstermektedir.
TBS i¢inde alt tabaka sularinda sicakliktaki mevsimsel degisimler en ¢ok Canakkale Bogazi iginde
gerceklesmektedir. En diisiik sicaklik 13,0 °C ile Mart ayinda, en yiiksek 16,5 °C ile Temmuz-Agustos
aylarinda gézlenmektedir. Tuzluluk ise %038,5-38,7 arasinda degismektedir. Marmara Denizi’nde daha
stabil olan alt tabaka sularinin tuzlulugu %038,52+0,03 ve sicakligi ise 14,48+0,04 °C’dir. Tuzluluk ve
sicaklik degisimleri istanbul Bogazi’nda ise %035-37,5 ile 12,5-14,5 °C arahginda dalgalanmaktadir
(Oguz ve Tugrul, 1998).

Ornekleme ¢calismalari

Arastirma, Tirk Bogazlar Sistemi’nde biri 11-14 Nisan 2008 ve digeri 01-04 Ekim 2008 tarihleri
arasinda olmak tizere iki deniz seferi gerceklestirilerek yiirtitiilmiistiir. Zooplankton 6rneklemeleri
toplam 18 istasyonda gercgeklestirilmis olup, bu istasyonlardan ilkbahar mevsiminde 13’iinde,
sonbahar mevsiminde 11’inde Srnekleme yapilmistir (Sekil 1). Ornekler agma kapama diizenegi ile
donatilmis, 200 pm ag goz acikligmma sahip WP-2 zooplankton kepcesi ile su kolonunda farkli
tabakalardan alinmistir. Bu tabakalar, su kolonunun tuzluluk ve oksijen miktarindaki degisim goz
Online alinarak, Karadeniz suyu, Akdeniz suyu ve karisim tabakasini1 karakterize edecek sekilde
belirlenmistir. Ornekler alindiktan hemen sonra %4’liik deniz suyu formaldehit ¢ozeltisi ile fikse
edilmistir. Seferler esnasinda ¢evresel degiskenlerden sicaklik, tuzluluk, yogunluk, ¢6ziinmiis oksijen
(CO) degerleri SeaBird SBE-9 CTD ve Seacat Plus V 1.6b ile 6l¢tilmustir.

Orneklerde asir1 miisilaj ve fitoplankton gdzlendiginden, sefer sirasinda biyokiitle Slgiimleri
yapilamamistir. Bu ylizden, laboratuvar ortaminda formaldehit ile fiksedilmis orneklerden Once alt
ornek almmig, daha sonra bu Orneklerden fitoplanktonik organizmalar ve organik madde
stereomikroskop altinda ayiklandiktan sonra biyokiitle 6lgtimleri i¢in kullanilmigtir. Omori (1978)
formaldehit ile fikse edilmis orneklerin biyokiitlelerinde kayib1 %30 olarak hesaplamis olup, bu oran
dikkate almarak biyokiitle degerlerinde diizeltme yapilmuistir (Hannides vd., 2015). Istasyonlarda
ornekleme sirasinda her bir tabaka icin yapilan ¢ekimler sonucunda siiziilen su hacmi goz Oniine
aliarak biyokiitle 6l¢iimleri kuru agirlikta mg/m® olarak verilmistir. Mesozooplankton biyokiitle
ornekleri, 6nceden 0,0001 hassasiyetli terazi ile agirligi belirlenmis olan Whatmann GF/C filtrelerden
stiziilmistiir. Stizme islemi tamamlanan filtreler steril petrikaplarinin i¢ine koyularak, incelemeye tabi
tutulana kadar -18 ila -20 °C’de saklanmistir (Postel vd., 2000). Ol¢iimden 6nce dondurucuda
bekletilen filtreler etiiv’de 60 °C’de 24 saat bekletilmis, daha sonra vakum desikatoriin i¢ine konularak
bir saat sogumaya birakilmistir. Bu 6rneklerin agirliklar1 yine ayni hassasiyete sahip terazi yardimiyla
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Ol¢lilmiis, sonuc olarak filtrelerin son agirliklarindan ilk Olgiilen agirliklar1 ¢ikartilarak biyokiitle
degeri hesaplanmustir.

Mesozooplankton biyokiitle degerlerinin istasyonlar ve ornekleme tabakalari arasindaki farki tek
yonlii varyans analizi (One-Way ANOVA) ile sinanmistir. Analiz Oncesi bu verilere karekok
transformasyonu uygulanarak normal dagilima yaklagtirilmaya caligilmistir. Mesozooplankton
biyokiitle degerlerinin ¢evresel kosullar ile iligkisini belirlemek i¢cin Spearman korelasyon katsayisi
kullamlmistir. Bu testler IBM SPSS 22 programi yardimiyla gergeklestirilmistir.
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Sekil 1. Ornekleme alan1 ve istasyonlari (m, Sadece CTD 6l¢iimii alinan istasyonlari; m sadece ilkbahar
mevsiminde zooplankton drneklemesi yapilan istasyonlari; m sadece sonbahar mevsiminde zooplankton
orneklemesi yapilan istasyonlari; m mesozooplankton drneklerinin her iki 6rnekleme déneminde de alindigi
istasyonlar1 temsil etmektedir).

Tablo 1. Tlkbahar ve sonbahar 2008 periyotlari itibariyle zooplankton érneklemelerine ait bilgiler

Istasyon Tarih Saat Cekim Istasyon Tarih Saat Cekim
Araliklan Araliklan
K045120 11.04.2008 18:00 0-15m K091082 01.10.2008  09:27 0-21m
K045120 11.04.2008 18:00 15-50 m K091082 01.10.2008  09:20 20-67 m
K24142 11.04.2008 22:30 15-0 m K045120 01.10.2008  16:54 0-13m
K24142 11.04.2008 22:30 15-30 m K045120 01.10.2008  17:03 12-55m
K30J18 12.04.2008 02:00 0-20 m K2531585 02.10.2008  09:00 0-10m
K30J18 12.04.2008 02:00 20-60 m K2531585 02.10.2008  08:50 10-20m
K35J18 12.04.2008 11:30 0-20 m K2531585 02.10.2008  08:30 21-69m
K35J18 12.04.2008 11:30 20-50 m K35J18 02.10.2008  16:20 0-20m
K35J18 12.04.2008 11:30 50-70 m K465L.00 03.10.2008  23:20 0-20m
K49J36 12.04.2008 18:30 20-0 m K465L.00 03.10.2008  23:58 23-223m
K49J36 12.04.2008 18:30 20-200 m K516L.022 04.10.2008  08:50 0-15m
K51K03 13.04.2008 09:00 0-23 m K516L.022 04.10.2008  09:00 27-83m
K51K03 13.04.2008 09:00 23-79m K516L.022 04.10.2008  09:10 16-27m
K51K03 13.04.2008 09:00 79-210 m K59K591 04.10.2008  14:45 0-25m
K465L00 14.04.2008 09:30 0-15m K35J18 02.10.2008  16:08 20-80m
K465L00 14.04.2008 10:20 15-34 m K43J28 02.10.2008  18:14 0-20m
K465L00 14.04.2008 09:45 34-200 m K43J28 02.10.2008  18:25 20-50m
K565L.00 14.04.2008 03:00 0-30 m K49J36 02.10.2008  20:15 0-20m
K59K591 14.04.2008 16:00 0-25m K49J36 02.10.2008  20:42 45-200 m
105L.096 14.04.2008 08:00 0-20 m K49J36 02.10.2008  21:13 21-46.5m
105L.096 14.04.2008 08:00 20-50 m K51K03 03.10.2008  09:10 0-20m
KO031045 11.04.2008 13:30 0-10 m K51K03 03.10.2008  09:40 63-206 m
K031045 11.04.2008 13:30 10-30 m K51K03 03.10.2008  09:50 20-60 m
K031045 11.04.2008 13:30 34-56 m K536K167 03.10.2008  16:30 0-20m
K031045 11.04.2008 13:30 58-75m K536K167 03.10.2008  17:10 22-109 m
K536K167 03.10.2008  16:50 109- 218 m
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BULGULAR
Hidrografik yap1

TBS’de iki ornekleme periyodunda da Canakkale Bogazi vasitasiyla Marmara Denizi’ne dip
akintis1 olarak giris yapan Akdeniz suyu, Marmara Denizi’ne dogru yiizey akintisi olarak gelen
Karadeniz suyundan belirgin bir sekilde ayrilmakta ve bu bolgede su kolonu iki tabakali yapi
sergilemektedir (Sekil 2 ve 3).

[lkbahar mevsimi itibariyle yiizey karisim tabakasinda ortalama sicaklik degeri 11,6 °C olup, TBS
boyunca en diisikk deger 10,4 °C, en yiiksek deger 13,5 °C olarak Ol¢iilmiistiir. Yiizey karigim
tabakasinda sicakligin Canakkale Bogazi’ndan Istanbul Bogazi’na dogru kademeli olarak azaldigi
gbzlenmistir. Istanbul Bogazi’nin Karadeniz ¢ikisinda konumlanan L18L105 ve L105L046 kodlu
istasyonlarda sicaklik ylizeyden itibaren kademeli olarak azalirken, Canakkale Bogazi’'nda ve ¢ikisinda
konumlanan istasyonlarda sicaklik derinlikle birlikte artmistir (Sekil 2). Yiizey karisim tabakasi
tuzluluk degerleri %017,6 ila %034,5 arasinda degismis olup, ortalama %024,8 civarindadir. En diisiik
tuzluluk degerleri Istanbul Bogazi’min hemen ¢ikisindaki istasyonlarda gdzlenmis olup, Canakkale
Bogazi’na dogru tuzluluk kademeli olarak artmistir (Sekil 2). Yiizey karisim tabakasinda ortalama
oksijen miktar1 11,06 mg/l olup, 9,9 mg/l ile 12,09 mg/l arasinda dalgalanmaktadir. Karadeniz ile
Istanbul Bogazi’min birlestigi alanda oksijen seviyesi diger alanlara oranla yiiksek bulunmustur.
Istanbul Bogaz1 boyunca oksijen degerleri diismiis olup, Marmara Denizi yiizey suyu boyunca tekrar
artis gozlenmistir. Oksijen seviyesi yaklagik 20m civarinda keskin bir gekilde diiserek derinlikle
birlikte azalmustir.

Sonbahar mevsimi itibariyle yiizey karigim tabakasinda ortalama sicaklik degeri 19,86+0,6 °C olup,
18,48 °C ile 20,75 °C arasinda degismistir. Ornekleme istasyonlar1 arasinda en yiiksek sicaklik
Istanbul Bogaz1’nin Karadeniz ¢ikisindaki istasyonlarda, en diisiik sicaklik ise Canakkale Bogazi’nin
girisine yakin konumlanan istasyonlarda goézlenmistir. Derinlikle birlikte su sicakligi diigmiis,
yaklasik 20 m civarinda keskin bir ara yiizey ile alt tabakadaki soguk sulardan ayrilmistir (Sekil 3).
TBS’nde yiizey karisim tabakasi tuzluluk degerleri %023,92 ila %035,82 arasinda degismis olup,
ortalama %027,18+3,78’dir. Ege Denizi’nde Canakkale Bogazi’nin girisine yakin olan istasyonda en
yiiksek tuzluluk degerleri gozlenmistir. Bu degerler Marmara Denizi’nden Karadeniz’e dogru
gidildik¢e kademeli olarak diigmiistiir. Yiizey karigim tabakasi tuzluluk degerleri dip tabakasina gore
oldukga diistik olup, hemen altindaki tuzlulugu yiiksek sulardan haloklin tabakasiyla ayrilmistir (Sekil
3). TBS yiizey karisim tabakasinda ortalama oksijen miktar1 8,17+0,61 mg/1 olup, 6,61 mg/1 ile 8,82
mg/l arasinda dalgalanmistir. Marmara Denizi’nin Canakkale Bogaz1 girisine yakin olan batisinda ve
Istanbul Bogazi’nin girisindeki alanlarda degerler oransal olarak daha yiiksektir. Derinlikle birlikte
azalan oksijen degerleri 6zellikle 20 m civarinda keskin bir sekilde diigsmiistiir (Sekil 3).
Mesozooplankton Biyokiitlesi

Basen geneli ortalama mesozooplankton biyokiitlesi ilkbahar mevsiminde yiizey tabakasinda en
yiiksek olup (21,2 mg/m®), derinlikle birlikte belirgin bir sekilde diismiistiir (Sekil 4). Buna karsin
ANOVA’ya gére mesozooplankton biyokiitlesinin dikey dagiliminda 6rnekleme derinlikleri arasindaki
fark istatistiki agidan 6nemli bulunmamisken, istasyonlar arasi farkin 6nemli oldugu goézlenmistir
(p<0,01). Sonbahar mevsiminde ise gecis tabakasi en yiiksek ortalama zooplankton biyokiitlesinin
gdzlendigi derinliktir (15,2 mg/m®). Yiizey karisim tabakasi ile dip tabaka arasinda ortalama degerler
bakimindan fark olmakla birlikte (Sekil 4), ANOVA’ya gore mesozooplankton biyokiitlesinin dikey
dagiliminda ornekleme derinlikleri ve istasyonlar arasindaki fark istatistiksel agidan Onemli
bulunmamistir(p>0,05).
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Sekil 4. Mesozooplankton ortalama biyokiitlesinin 6rnekleme periyodundaki ve derinliklerindeki dagilimi
(YKT: Yiizey karisim tabakasi, GT: gecis tabakasi, DT: Derin tabaka)

IIkbahar mevsimi itibariyle 6rnekleme alaninda mesozooplankton biyokiitlesi alansal ve dikey
dagilim olarak belirgin farkliliklar gostermistir. Yiizey karigim tabakasinda (YKT) en yiiksek
biyokiitle degeri Izmit Korfezi agzinin agigindaki bolgede (K465L00) gozlenmis olup (97 mg/m?), en
diisik biyokiitle 0,2 mg/m® ise Canakkkale Bogazi’nin Marmara Denizi'ne baglandigi bdlgenin
aciklarinda (K49J36 ve K30J18) dlgiilmiistiir (Sekil 5). YKT’nda Istanbul Bogaz1 ve Izmit Korfezi
aciklar1 ve Marmara Denizi’nin orta hattinda bulunan istasyonda mesozooplankton biyokiitlesi belirgin
bir artis gostermistir. Marmara Denizi’nin batisinda ani diisiis gosteren biyokiitle degerleri Canakkale
Bogazi girisinde tekrar artmustir (Sekil 5). Gegis tabakalar1 (GT) ile derin tabakalarda (DT) ve
bogazlarda daha yiiksek mesozooplankton biyokiitle degerleri olgiilmiis olup, oseanik alanlarin derin
bolgelerinde mesozooplankton biyokiitlesi goreceli olarak diigiiktiir (Sekil 5).

Sonbahar mevsimi itibariyle mesozooplankton biyokiitlesi alansal olarak belirgin farklilik
gostermistir. YKT sinda en diisiik biyokiitle degeri Marmara Denizi’nin Kuzey batisinda gozlenirken,
(K49J36, 0,05 mg/m®), en yiiksek biyokiitle degeri K09I82 kodlu Canakkale Bogazi yakinlarinda Ege
Denizi’nde konumlanan istasyonda gdzlenmistir (31,64 mg/m®). Calisma bdlgesinin neritik ve oseanik
alanlar1 bolluk bakimindan belirgin bir sekilde aywrt edilmektedir. Sig olan bogaz kesimlerinde
zooplankton biyokiitlesi yiiksek iken, derinligin fazla oldugu Marmara Denizi’nin orta kesimlerinde bu
degerler belirgin bir sekilde diismiistiir. YKT sinda mesozooplankton biyokiitlesi her iki bogazda da
en yiiksek degerlere ulasnusken (Sekil 5), GT’inda Marmara Denizi’nin Istanbul Bogazi’na yakin
alaninda daha yiiksek biyokiitle miktar1 gozlenmistir. DT’da ise Canakkale Bogazi ¢ikisinda
zooplankton biyokiitlesinin belirgin bir sekilde diger alanlara gore yliksek oldugu goriilmektedir (Sekil
5).

Spearman korelasyon sonucunda sicaklik, tuzluluk gibi ¢evresel degiskenlerden ziyade ¢6ziinmiis
oksijen, ¢cekim derinligi ve istasyon derinliklerinin mesozooplankton biyokiitlesinin dagiliminda etkili
oldugu belirlenmistir (Tablo 2).

TARTISMA ve SONUC

Calisma kapsaminda, Marmara Denizi ile Istanbul ve Canakkale Bogaz’larmi igine alan Tiirk
Bogazlar Sistemi’nde ve yakin alanlarinda mesoozooplankton mevcut biyokiitle miktarinin iki farkl
periyottaki alansal ve dikey degisimi incelenmistir. Calisma alaninda mesozooplankton mevcut
biyokiitle miktar1 ilk kez kuru agirlik olarak o6lgiilmiis olup, Akdeniz ve farkli denizlerle
kiyaslanabilecek veriler elde edilmistir. TBS’de yapilan ¢aligmalar daha ¢ok tiir bollugu ve dagilim
iizerine yogunlagmakta (Tarkan ve Ergiliven, 1988; Cebeci ve Tarkan, 1990; Ogdﬁl ve Ergiiven, 1992;
Tarkan vd., 2000a; Tarkan vd., 2000b; Unal vd., 2000; Benli vd., 2001; Yiiksek vd., 2001; Isinibilir ve
Tarkan, 2004; Isinibilir vd., 2008; Yilmaz, 2008; Biiyiikates ve Inanmaz, 2010; Isinibilir, 2010;
Zervoudaki vd., 2011; Toklu-Aligh vd., 2014; Yilmaz, 2015), toplam zooplankton biyokiitlesi ile ilgili
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bilgi ise ¢ok sinirli kalmaktadir. Isinibilir vd., (2008) Izmit Kérfezi’nde, Isinibilir (2010) Erdek ve
Bandirma Korfezleri’nde biyokiitle dlglimleri yapmistir. Lokal olarak gergeklestirilen bu ¢aligmalarda
biyokiitle verisinin eldesiyle ilgili metot, dlglim teknigi ve verinin cinsi ile ilgili (kuru ya da yas
agirhik) bilgi yer almamakla birlikte, yas agirhik olarak Olgiildiigii tahmin edilmektedir. Diger
calismalarda ise ¢oktirme yontemiyle hacim belirlenerek biyokiitle degerleri cc/m® cinsinden
hesaplanmistir (Cebeci ve Tarkan, 1990; Ogdiil ve Ergiiven, 1992).

SONBAHAR

O 97 mg/m*' () 10.1mg/m* O 10mg/m’
58.9mg/m’ ,
o 0.05mg/m

O 403mg/m’ - 02mg/m’

Sekil 5. Mesozooplankton ortalama biyokiitlesinin 6rnekleme periyodundaki ve derinliklerindeki
dagilimi(Yiizey karisim tabakasi (YKT), gecis tabakasi (GT) ve derin tabaka (DT))

Tablo 2. Mesozooplankton biyokiitlesinin g¢evresel degiskenler ile iligkili spearman
korelasyon katsayi degerleri

Cevresel Degisken Korelasyon kat sayisi
Istasyon derinligi -,328(*)

Cekim derinligi -,284(%)

Sicaklik -,254

Tuzluluk -,144

Yogunluk -,181

Coziinmiis oksijen ,306(*)

Floresans ,185

FKorelasyon 0,03 seviyede dnemlidir.
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Biyokiitle dlgtimleri bir ortamdaki mevcut stogun belirlenmesi i¢in ana bilesendir. Bolluk miktar1
bu konuda fikir vermesine karsin, ortamdaki besin zinciriyle aktarilacak olan madde ve enerjinin
tahmininde biyokiitle degerlerini bilmek daha faydali olmaktadir. Champalbert (1996) zooplankton
biyokiitlesinin Akdeniz genelinde 2 ve 20 mg/m® arasinda degistigini bildirmistir. Marmara Denizi’nin
Canakkale Bogazi vasitasiyla baglandigi Ege Denizi’nde Saronikos Korfezi’nde ve kuzey dogu Ege
Denizi’nde zooplankton biyokiitle degerleri sirastyla Mart aynda 11,9 mg/m® ve 16,2 mg/m®, Eyliil
aymda 11,2 mg/m® ve 4,3 mg/m® olarak 6l¢iilmiis olup, Ege Denizi'nde Kuzey Evoikos bolgesinde
yazin 28,4 mg/m* e kadar ulasmistir (Ramfos vd., 2005). istanbul Bogaz1’yla baglandigi Karadeniz’de
ise ortalama zooplankton biyokiitlesi ilkbahar dénemi’nde 95 mg/m*®e, sonbahar periyodunda ise 68
mg/m*ekadar ulasmustir (Kurt, 2016). Ortalama degerler bakimindan TBS genel olarak
degerlendirildiginde mesozooplankton biyokiitlesi yiiksek olmasina karsin, sadece Marmara Denizi ele
alindiginda, bu bolgenin zooplankton biyokiitle degerlerinin oldukca diisiik oldugu dikkati cekmekte
ve Akdeniz ile hemen hemen benzer deger araliklarinda dalgalanmaktadir. Bogazlarda ise karsilikli su
gecisi biyokimyasal dongiileri hizlandirmakta ve birincil liretim bakimindan daha iiretken olmasina
neden olmaktadir (Uysal vd., 2010). Bu artisin da diger trofik seviyelerdeki canli biyokiitlelerinin
artisini desteklemesi kaginilmaz olmaktadir. Fakat Akdeniz’e oranla birincil tiretim diizeyi yiiksek ve
otrofikasyonun belirgin olarak gézlendigi Marmara Denizi’nde zooplanktonun da biyokiitlesinin daha
fazla olmasi beklenmekle birlikte, Marmara’da gozlenen es zamanli miisilaj olusumunun
zooplanktonda diisiislere neden oldugu muhtemeldir. Marmara Denizi yaklasik son 10 yildir hizli bir
degisimin igine girmistir. 2005 yilinin Eyliil ayinda ilk defa L. tetraphylla adli mediiz tiirii ekosisteme
giris yapmis, yayilimini ve bollugunu giderek arttirarak Eyliil 2007 yilinda en yiiksek bolluk degerine
(mak. 2822 birey/m® ulasmustir. Daha sonra birden azalarak 2008 yilinda bolgeden yapilan
orneklemelerde goriilmemeye baglamistir (Yilmaz, 2015). Bu tiir, yogun oldugu donemde diger
makrojelatinli tiirler tizerinde de baskin olmus, bollugu en yaygin bulunan Mnemiopsis leidyi ve
Aurella aurita’yr dahi asmustir (Beauchard vd., 2014). L. tetraphylla ’'nin asir1 arttigi donem, balik¢ilik
faaliyetlerinin de y1l boyunca en yogun oldugu déneme denk gelmektedir. Miisilaj olusumu ise ilk kez
Ekim 2007 yilinda gézlenmeye baslamis olup, kilometrelerce genislikte yiizey alanini kaplamistir
(Beauchard vd., 2014). 2017 yiliin Ekim ayindaki musilaj olusumunu takiben Gonyaulax fragilis
(Dinophyceae) tiirii basende ilk olarak yliksek miktarda gozlenerek musilaj olusumuna katki
saglamistir. L. teraphylla’nin bu musilaj olusumlarindan 6nce 2005-2006 yillarinda 6zellikle kuzey
bolgelerde yiiksek bolluk degerlere sahip oldugu bildirilmistir (Kideys vd., 2013). Mevcut ¢alismada
TBS’nin basen geneli ortalama biyokiitle degerleri bakimindan alansal heterojenlik de oldukga fazla
olup, ozellikle her iki mevsimde de calisma alaninin kuzeyinde yer alan istasyonlarin ylizey karisim
tabakasinda (Canakkale Bogazi hari¢) biyokiitle degerleri oldukca diisiiktiir. Hatta basenin kuzey
batisinda degerler ilkbaharda yaklasik 0,2 mg/m®, sonbaharda ise 0,05 mg/m® e kadar diismektedir. Bu
mesozooplankton biyokiitlesindeki belirgin azalmanin, L. tetraphylla’nin mesozooplankton iizerinden
beslenerek yogun bir sekilde tiiketmesi, yine bu tiiriin toplu Oliimlerini takiben farkli canlilar
vasitastyla musilaj olusumunun bizim o6rnekleme periyodumuz boyunca devam etmesi ile iliskili
oldugu diistiniilmektedir. Zooplankton stoklarindaki benzer azalma egilimi, mevcut aragtirmayla ayni
zaman diliminde Heybeli Ada civarindan gergeklestirilen ¢ahismada da bildirilmistir (Isinibilir Okyar
vd., 2015). Bu bolgede 2007 ve 2008 kis periyodundaki musilaj kalintilarinin etkisiyle zooplankton
bollugu Nisan 2008’de 1363 birey/m>ye diigmiistiir. Ekim 2008’de ise Marmara Denizi’nin yiizey
suyundaki yogun musilaj olusumunu takiben keskin bir diisiis (109 birey/m3) yasanmustir (Isinibilir
Okyar vd., 2015). L. tetraphylla'mn dagihim gosterdigi yillarda zooplankton bollugu Marmara
Denizi’'nde 37 ila 9220 birey/m® arasinda degisim gostermis, istanbul Bogazi civari ile izmit ve
Gemlik Korfez’lerinde daha yiiksek zooplankton bolluklar1 gézlenmistir (Yilmaz, 2008). Mevcut
cahiymada da benzer olarak Marmara Denizi’nin dogusunda ve Istanbul Bogazi civarinda biyokiitle
degerleri Marmara Denizi’ne gore daha yiiksektir. Ancak, en yiiksek mevcut stok, Yilmaz (2008)’in
rapor ettigi en diisik zooplankton bollugundan farkli olarak her iki 6rnekleme periyodunda da
bogazlarin ¢ikisinda o6l¢iilmistiir. Calisma alanindaki zooplankton bolluk degerleri zooplankton
biyokiitle degerleri ile benzer dagilim gostermektedir (Kurt, 2016). Es zamanlh alman fitoplankton
orneklerinin dagilimi incelendiginde bu bolgelerde fitoplanktonun oransal olarak daha yiiksek oldugu
gorlilmekte (Uysal vd., 2010) ve ortamdaki besin miktarinin bu artis1 tetikledigi diistiniilmektedir.
Canakkale Bogazi tarafindaki asir1 artigin ilkbahar mevisiminde kopepodlardan Centropages typicus
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kaynakl1 olmas1 bu bolgede Ege Denizi’nden gelen sularin etkisini biiyiik ol¢iide gostermektedir (Kurt,
2016). Benzer olarak, kladoserlerden Pleopis polyphemoides’in istanbul Bogazi ve civarindaki asiri
artist bu bolgenin o6trofik kosullarini  karakterize etmekte ve Karadeniz sularinin etkisini
yansitmaktadir (Kurt, 2016).

Sonug olarak, TBS’de mesozooplankton biyokiitlesinde alansal ve derinlikle birlikte belirgin
farkliliklar gozlenmistir. Bu farkliliklarin bolgesel olarak degistigi ve ortam kosullarinin bu
heterojenligi sinerjik olarak etkilemis olabilecegi diistiniilmiistiir.

Tesekkiir: Orneklemeler esnasinda yardime1 olan ODTU Deniz Bilimleri Enstitiisii akademik, teknik
personel, R/V Bilim 2 gemi kaptani ve miirettebatina tesekkiir ederiz. Bu ¢alisma, SESAME projesi
kapsaminda (kontrat no: 036949) Avrupa Birligi 6. Cergeve programu ve doktora tez projesi olarak
C.U. Bilimsel Arastirma Projeleri (SUF2010D1) birimi tarafindan desteklenmistir.
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Abstract

In this study was investigated the acute (24 and 48 h) effect of sublethal concentrations of malathion, organophosphates
insecticide, on the AChE activity of Gammarus pulex.

For this purpose, two sublethal concentrations of malathion (0.1 and 0.2 mg 1) were applied to G. pulex for 24 and 48 h.
After 24 and 48 hours of malathion exposure, G. pulex samples were taken. In the samples taken, AChE enzyme activity and
protein level were determined and specific AChE enzyme activity was calculated.

Sublethal concentrations of malathion caused time-dependent increased inhibition of AChE activity in G. pulex. In the
group exposed to 0.1 mg 1™ malathion concentration, inhibition of AChE was detected as 50% at 24 h and 74% at 48 h,
compared to control. Similarly, in the group exposed to 0.2 mg I"* malathion concentration, 60% and 68% AChE inhibition at
24 and 48 h were observed, respectively, compared to the control.

As a result, acute exposure of G. pulex to malathion for 24 and 48 h caused in the high rate inhibition of the AChE
activity. Further, the results show that up to 74% AChE inhibition levels in G.pulex do not cause acute death, and
measurement of AChE activity in G. pulex will be the biomarker of acute malathion exposure and effects.

Keywords: Acetylcholinesterase activity, Gammarus pulex, malathion, organophosphates
Malathionun Gammarus pulex (Tath Su Amphipodu)’te Asetilkolinesteraz Aktivitesi Uzerine Akut Etkisi
Ozet

Bu ¢aligmada, organofosfat insektisit malathionun subletal konsantrasyonlarinin Gammarus pulex'in AChE aktivitesi
lizerine akut (24 ve 48 saat) etkisi incelenmigtir. Bu amagla, G. pulex'e malathionun iki farkl sublethal konsantrasyonu (0.1
ve 0.2 mg I™) 24 ve 48 saat boyunca uygulandi. 24 ve 48 saat malathion maruziyetinin sonunda G. pulex érnekleri alindi.
Alinan 6rneklerde AChE enzim aktivitesi ve protein diizeyi belirlenerek, spesifik AChE enzim aktivitesi hesapland.

Malathionunun sublethal konsantrasyonlart G. pulex'te AChE aktivitesininin zamana bagli artan inhibisyonuna neden
oldu. 0.1 mg I"* malathion konsantrasyonuna maruz kalan grupta, AChE'nin inhibisyonu, kontrol ile karsilastrildiginda, 24
saatte %50 ve 48 saatte %74 olarak tespit edildi. Benzer sekilde, 0.2 mg 1™ malathion konsantrasyonuna maruz kalan grupta
da kontrol ile karsilastirildiginda sirasiyla 24 ve 48 saatte % 60 ve % 68 AChE inhibisyonu gozlendi.

Sonug olarak, G. pulex'in malathiona 24 ve 48 saat boyunca maruz kalmasi AChE aktivitesinin yiiksek oranda inhibe
edilmesine neden olmustur. Ayrica, sonuglar G.pulex'teki % 74'c kadar AChE inhibisyon seviyelerinin akut 6liime neden
olmadigimi ve G. pulex'teki AChE aktivitesinin 6l¢iimiiniin akut malathion maruziyetinin ve etkilerinin biyobelirteci olacagini
gostermektedir.

Anahtar kelimeler: Asetilkolinesteraz aktivitesi, Gammarus pulex, malathion, organofosfatlar.

INTRODUCTION

Over the centuries pesticides have been used in agriculture to combat unwanted pests and to
improve food production by controlling disease vectors (Hamed, 2015). However, the residues formed
as a result of the random use of pesticides in agricultural areas cause water, soil, and air pollution,
disrupting the balance of the ecological system (Orug and Uner, 1999). Organophosphate (OP)
compounds, which are among the common pesticides, are widely used in medicine, industry, and
agriculture (Fahmy, 2012; Hamed, 2015). AChE activity is a highly specific biomarker for measuring
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insecticide pollution with OP (Kirby et al., 2000; De laTorre et al., 2002; Feng et al., 2008).
Organophosphates (OPs) all have an acute toxic effect and are designed to inhibit AChE and thus
blocking cholinergic nerve transmission (Anderson and Lydy, 2002). The inhibition occurs by
inhibiting the natural catabolism of the neurotransmitter as a result of the covalent linkage between the
active site of the enzyme and the OP insecticide (Barr and Needham, 2002). Inhibition of this enzyme
on the organism results in the accumulation of ACh in cholinergic synapses and the continuous and
excessive stimulation of nerve and muscle fibres, thus causing paralysis and ultimate death in the
organism (Kirby et al., 2000; Forget et al., 2003; Pala and Serdar, 2018). Malathion, a widely used OP
pesticide, is a common contaminant in aquatic ecosystems. High malathion concentrations such as 0.6
mg I in natural wetlands were detected (Giri et al., 2012; Mise Yonar, 2013). OP insecticides may
inadvertently contaminate the surface water as a result of the deliberate application or unintentional air
spray, basin drainage, or accidental spill and drift during the control of biting insects. Aquatic
invertebrates in surface waters may in this way be exposed to insecticide levels which range from
sublethal to acute lethal (Day and Scott, 1990).

Gammarids are commonly used organisms for risk assessment of freshwater quality criteria
(Rinderhagen et al., 2000; Serdar et al., 2018). Generally, they are found in the source parts of rivers
and are an important food source for fish, birds, and amphibians (MacNeil et al., 2002), and leaf litter
plays an important role in the breakdown process (Forrow and Maltby, 2000). As a result, they are
active throughout the entire food chain. Therefore, these species are often preferred as test organisms
because they can be sampled by collecting throughout the year and they can be easily identified,
controlled, and maintained in the laboratory conditions (Xuereb et al., 2009; Ugurlu et al., 2015).
Moreover, the limitations of mammalian studies in the field of environmental toxicology have led to
an increasing interest of many amphipod invertebrates, such as Gammarus (Demirci, 2018). The
Gammarides are reported to be among the most susceptible species to cholinesterase (ChE)
compounds (Kuhn and Streit, 1994; Xuereb et al., 2007; Xuereb et al., 2009). Because, in the study as
a test organism, we selected Gammarus pulex, one of the most common freshwater benthic macro-
invertebrates in Europe.

Investigations have been performed on Gammarus species for the toxic effects of various pesticides
(Cold and Forbes, 2004; Demirci, 2018; Serdar, 2019; Pala, 2019). But, there is no report found, for
the acute effect of malathion on AChE of G. pulex.

This study aimed to determine the acute effect of sublethal malathion concentrations on the AChE
activity in G. pulex as a non-target aguatic organism, to contribute toxicity database of malathion in
Turkey.

MATERIALS and METHODS
Chemicals

The insecticide used in this study was the commercial-grade formulation of malathion 65%
Malathion EM (active ingredient malathion, 650 g 1"") was provided by Koruma companies-
Agrochemicals, Izmit, Turkey. 1 ml of malathion was taken and dissolved in distilled water thus a 1 1
stock solution was prepared. Sublethal concentrations of calculated malathion were taken from this
stock solution. The chemicals used in all other stages of the study were purchased from Sigma-—
Aldrich Chemical (St Louis, MO, USA).

Test organisms

G. pulex, a freshwater amphipod, was used as the test organism in this study organisms were
collected with dip nets from the river's origins the Munzur River in Tunceli, Turkey. The region where
G. pulex individuals collect was close to the river source, lacking from observable industrial and
domestic disturbances and the agricultural activity was negligible level. Also, Gueltekin et al. (2017)
in the water quality study based on their biotic index on the Munzur River reported that the river is an
indicator of high ecological water quality and maybe the reference river. Therefore, non-contaminated
populations were used as test organisms. The organisms were placed in plastic bottles filled with river
water, with airflow, and transferred to the laboratory. In the region of the river where G. pulex
individuals were collected, river water was taken together with the living organisms, for use during the
adaptation period. Organisms were placed in aquariums with this water. And throughout the
adaptation, 30% of the aquarium water was replaced once in three days chlorine-free water. And
organisms were adapted to the stock aquariums at 18 + 0.5° C and 12/12h light/dark photoperiod
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surroundings for one month under controlled climatic conditions and were fed with rotten willow
leaves during adaptation.
Experimental setup and exposure
The sublethal concentrations of malathion (0.1 and 0.2 mg 1''; approximately 1/16 and 1/8 of LCs,
value) were selected based on a study by Sahinkusu (2018), who reported that the LCsy value (96 h) of
malathion for G. pulex was 1.58 + 0.56 mg 1. Acute toxicity tests were performed based on the
modified OECD (OECD 202, 2004) standard procedure. In the experiment, 1 L glass aquarium with a
ventilated and containing 0.5 L water were used. Pesticide stock solution was prepared by dissolving
in distilled water. Three different experimental groups were formed, one being the control group.
Organisms were added to the aquariums as 10 individuals in each group. G. pulex individuals used in
the experiment were selected from similar size (W= 0.0348 = 0.0012 g and L= 11.17 £ 0.73 mm) and
healthy individuals. Organisms were exposed to 0.1 mg 1" and 0.2 mg 1" concentrations of malathion
for 48 h and the experiment was performed in triplicate for all concentrations. The organisms didn’t
feed in the experiment and other experimental conditions (light, temperature, etc.) were maintained as
mentioned above.
AChE activity assay

Samples were taken from all the aquariums at the 24 and 48 hours of study to determine the AChE
activity. The taken samples were weighed and homogenized with a Teflon-glass homogenizer ina pH
7.4 0.05 M sodium-phosphate buffer, containing 0.25 M sucrose, to obtain 1/10 whole homogenate. It
was then centrifuged at 3500 rpm for 15 minutes at 4 °C. Supernatants obtained after centrifugation
was used as an enzyme source.

AChE enzyme activity of G. pulex determined according to the method of Elman et al. (1961). For
the AChE activity determine, 200 ul of supernatant was taken in a cuvette and 2.55 ml 0.1 M
phosphate buffer (pH 8.0), 50 ul etopropazine, 100 ul of DTNB [5,5-dithio-bis(2-nitrobenzoic acid)],
were add and it was incubated at 30°C for 5 minutes then 20 pl of ACh iodide were added to it. The
change in absorbance at 412 nm was measured for 5 min at on UV—Vis Spectrophotometer.

Protein concentrations were measured according to Lowry et al. (1951) and were used to calculate
specific enzyme activity
Statistical analysis

Statistical analysis of the data obtained at the trial was made using the SPSS 24.0 statistical
program. The data obtained were tested by one-way analysis of variance (Oneway-ANOVA) (Cimen,
2015). Results were considered statistically significant at p<0.05.

RESULTS and DISCUSSION

The changes of the AChE activity in the control group and groups exposed to sublethal
concentrations of malathion was given in Figurel. The AChE activity of the control group non-
exposed to malathion was 0.50 + 0.04 U/mg protein at 24 hours, 0.47 £+ 0.03 U/mg protein at 48 hours.
The enzyme activity of the malathion-exposed groups was lower than that of the control group 24 and
48 hours after exposure, and the difference between them was statistically significant (p<0.05).

The AChE activity of the groups exposed to 0.1 mg 1™ and 0.2 mg I"* of malathion concentrations
for 24 hours was 0.25 + 0.02 U/mg protein and 0.20 + 0.01 U/mg protein, respectively. It also had a
50% and 60% inhibition rate compared to the control, respectively (Figure2).

The activity AChE in G.pulex after exposure to 0.1 mg I™ malathion for 48 hours was 0.12 + 0.01
U/mg protein, while after 0.2 mg 1™ malathion-exposed for 48 hours was 0.15 + 0.04 U/mg protein.
Besides, the enzyme activity was observed significantly an inhibition rate of 74% and 68% compared
to the control group, respectively (Figure2).
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Figurel. Changes in the AChE activity of groups in different exposure time (24 and 48h)
22 The difference between the values indicated by is statistically significant (p<0.05)

Aquatic invertebrates are more susceptible to OP insecticides than vertebrate animals (Giesy et al.,
1999; Hyne and Maher, 2003) and the inhibition of AChE activity had been measured in some aquatic
invertebrate species (Kozlovskaya et al., 1993; Moulton et al., 1996; McLoughlin et al., 2000; Var6 et
al., 2002; Barata et al., 2004; Kristoff et al., 2006; Gauthier et al., 2016).

In this study, inhibition in the AChE activity was observed in both malathion concentration
exposure (0.1 and 0.2 mg I™). The highest inhibition (74%) was detected in organisms exposed to 0.2
mg I malathion for 24 hours (Figure 2). The results of this study related to being consistent with the
findings of previous studies in Gammarids exposed to other OPs. For example; Fenitrotion and
parathion-methyl concentrations have been reported to lead to significant reductions in AChE activity
in three different Gammarus species (Kuhn and Streit, 1994). In G. pulex, strong AChE inhibition
(94%) was observed after exposure to OP insecticide chlorpyrifos at a concentration of 2.86 nM for 96
hours (Xuereb et al., 2007). Similarly, Xuereb et al. (2009) reported that chlorpyrifos plays a role in
inhibiting AChE activity when G. fossarum is exposed to chlorpyrifos for a short time (96 hours).
Also, exposure to diazinon oxon for 24-hours has been reported to cause an almost complete inhibition
(92%) in the AChE activity of G. pulex (Elwahaishi et al., 2019). Pala (2019), was reported that
inhibition in AChE activity of G. pulex, which was exposed to OP glyphosate-based herbicide (GBH)
concentrations (10, 20, 40 ug 1'1) for 24 and 96 hours, was observed, and the inhibition range to be min
23% max 53%.

Furthermore, the results of this study showed that the AChE activity was affected step by step at
24 and 48 hours exposure to malathion concentrations and the inhibition rate increased with time
(Figure 2). This result is similar to the findings obtained by Xuereb et al. (2009). They reported that
after exposure to 28 nM concentration of chlorpyrifos for 24, 48, and 96 h, in the AChE enzyme
activity of G. fossarum, 19%, 33%, and 70% inhibition was observed, respectively. Similarly, Pala
(2019) was revealed that AChE inhibition increased in G. pulex depending on GBH concentration and
exposure time.
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CONCLUSION

Sublethal concentrations of OP insecticide malathion caused in time-dependent increasing
inhibition of AChE activity in G. pulex. Also, the results showed that up to 75% AChE inhibition
levels in G. pulex did not lead to death. Thus, it is suggested that AChE in G. pulex can be effectively
used as a biological marker of organophosphate pesticide toxicity.

Acknowledgments: This study has been presented as a poster in the International Conference on
Physical Chemistry and Functional Materials- PCFM 2018 at Elazig/Turkey and published as a
summary in the proceedings.
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Abstract

The present study was the first conducted to determine the water quality and heavy metal pollution in Kayacik Dam
(Gaziantep, Turkey) to assess its suitability and safety for irrigation. For this purpose, water sampling from 6 stations was
performed in spring 2019 and samples taken into polyethylene bottles were used to determine the presence of heavy metals
(Al, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, and Zn) using ICP-OES. The water temperature, pH, dissolved oxygen, and conductivity
were measured in situ via 8405 Combo Water Meter. The average values of water temperature, pH, dissolved oxygen, and
conductivity were as follows; 20.53°C, 8.30, 12.57 mg/L, and 723.7 uS cm™, respectively. Kayacik Dam was found to be
first-class water quality in terms of temperature, pH, and dissolved oxygen while it can be evaluated as a second class in
terms of conductivity. Among heavy metals analyzed levels of Cd, Co, Cr, Cu, and Pb were under the detection limit of 0.05
mg/L. The order of heavy metal levels in Kayacik Dam was found as Mn>Fe>Al>Zn>Ni. A general increasing or decreasing
trend was not determined in heavy metal levels among stations. According to recommended maximum element
concentrations for irrigation purposes by United Nations Food and Agricultural Organization (FAO), Mn and Ni levels were
found to be higher than the maximum recommended level while Fe, Al, and Zn were in the allowable range.

Keywords: Heavy metal, Kayacik Dam, pollution, water quality
Kayacik Baraji’nda Su Kalitesi ve Agir Metal Kirliligi (Gaziantep, Tiirkiye)

Ozet

Bu caligma sulama agisindan uygunlugunu ve giivenirliligini degerlendirmek amaciyla Kayacik Baraji’nin (Gaziantep,
Tiirkiye) su kalitesini ve agir metal kirliligini belirlemek {izere yiiritiilen ilk ¢aragtirmadir. Bu amagla, 2019 bahar doneminde
6 istasyondan alman su ornekleri ICP-OES ile agir metallerin (Al, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb ve Zn) varligimin
belirlenmesi i¢in polietilen siselere alinmustir. Su sicakligi, pH, ¢dziinmiis oksijen ve iletkenlik 8405 Combo Water Meter ile
in situ lgiilmiistiir. Ortalama su sicaklig1, pH, ¢dziinmiis oksijen ve iletkenlik degerleri sirastyla 20,53°C, 8,30, 12,57 mg/L
and 723,7 pS em™dir. Sicaklik, pH ve ¢oziinmiis oksijen dergerleri agisindan Kayacik Baraji birinci sinif su kalitesine
sahipken iletkenlik degerine gore ikinci simif su kalitesine sahiptir. Analiz edilen agir metaller arasinda Cd, Co, Cr, Cu ve Pb
diizeyleri belirleme simirmin altinda  Slgiilmiistiir (0,05 mg/L). Kayacik Baraji’nda agir metal derisimlerinin
Mn>Fe>Al>Zn>Ni seklinde oldugu bulunmustur. Istasyonlar arasinda agir metal derisimlerinde genel olarak azalan ya da
artan yonde bir degisim gozlenmemistir. Gida ve Tarim Orgiitii (FAO) sulama sular i¢in Snerilen maksimum element
derigimlerine gore degerlendirildiginde Mn ve Ni diizeylerinin 6nerilen maksimum simirin iizerinde oldugu, Fe, Al ve Zn
degerlerinin izin verilen aralikta oldugu degerlendirilmistir.

Anahtar kelimeler: Agir metal, Kayacik Baraji, kirlilik, su kalitesi

INTRODUCTION

Heavy metals are naturally occurring elements existing throughout the earth's crust however they
are introduced in different environmental compartments in large quantities due to anthropogenic
activities like mining, industrial production, and use of metal or metal-containing compounds in
industrial production, agricultural and domestic applications (Salomons et al., 1995). The main natural
sources of heavy metals in an aquatic ecosystem are weathering of soils and rocks and volcanic
eruptions. Some of the heavy metals (Cu, Zn, and Fe) are beneficial and essential for living organisms,
however, others like Pb, Cd, and Al are toxic causing serious damage to metabolic, physiological, and
structural systems of organisms. These heavy metals are continuously added into aquatic systems,
causing serious threat not only ecosystems and aquatic organisms but also human life through
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bioaccumulation and biomagnification in the food chain due to their toxic and persistent nature
(Moore et al., 2011; Masindi and Muedi, 2018).

Water quality presents the physical, chemical, and biological contents of water which influence the
aguatic environment as limiting factors for aquatic organisms. To protect aquatic ecosystems and
specific water uses, the water quality guidelines state scientific information about quality parameters
and toxicological threshold values (Wyatt et al., 1998; Lawson et al., 2011; Kasimoglu and Yilmaz,
2014; Klake et al., 2016; Ucun Ozel and Gemici, 2016). Due to the importance of the availability of
quality water, contamination of water sources should be monitored to take needed precautions to
sustain the suitability of water by preventing, controlling and reducing the pollution (Gautam et al.,
2014). Kayacik Dam, is a favorite picnic and line fishing area for local people, and it is surrounded by
agricultural areas and there is no investigation/data in the literature related to its quality parameters or
pollution. Therefore the main objectives of this study are (1) to determine the physicochemical
properties of water, (2) to investigate the extent and degree of heavy metal contamination in Kayacik
Dam, Gaziantep.

MATERIALS and METHODS
Kayacik Dam was constructed between 1993-2006 with irrigation purposes and it is located on
Aynifar Stream next to Kayacik village being 17 km south of Oguzeli (Gaziantep).

S 3 N

I Tu rkey ; : +

2

Gaziantep : 5
3 4 Kayactk Dam
————

Figure 1. Sampling stations

The water samples were collected in spring 2019 from six stations selected based on accessibility
by involving all sides with the intention of reflecting the characteristics of the water (Figure 1). At
each station, triplicate samples were taken according to standard sampling methods (APHA, 1998).
The water temperature, pH, dissolved oxygen and conductivity were measured in situ (8405 Combo
Water Meter). The water samples were taken into 1000 mL polyethylene bottles and were brought to
the laboratory in cold conditions for Physico-chemical analysis. For metal analyses, water samples
were filtered through 0.45 um pore size membrane filters to remove sand and debris. pH of the filtrate
was adjusted to pH < 2 with nitric acid (1+1). Samples were maintained at +4 °C until analysis
(APHA, 1998). Heavy metal (Al, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn) levels of samples were
determined according to the method of EPA 6020A via ICP-OES (PerkinElmer Optima 5300 DV)
with the detection limit of 0.05 mg/L.

Statistical Analysis

Statistics were performed using the SPSS 22 computer program (SPSS Inc. Chicago, lllinois,
USA). The statistical difference between mean values of groups was determined by Post Hoc LSD
multiple comparison test considering the values at p<0.05 were significant. Pearson correlation
analysis was used to quantify the strength of association between two variables. Results were
expressed as means + standard deviation.

RESULTS and DISCUSSION
In aquatic ecosystems, water temperature is a very important parameter affecting the growth and
distribution of aquatic species. Temperature alters depending on flow rate, volume, depth, geological,
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and chemical structure of waterway, and an increase in the value decreases the dissolved gasses and
accelerates the chemical reactions (Wetzel, 2001). According to the criteria of Water Pollution Control
Regulation in Turkey (SKKY 2004), <25 °C is evaluated as first-class water quality and Kayacik Dam
was found to be first-class water quality in terms of temperature (Table 1). pH is one of the significant
parameters and in a balanced ecosystem, pH is sustained between 5.5 and 8.5 (Chandrasekhar et al.,
2003). The estimated average pH values of Kayacik Dam of 8.30 demonstrates the existence of a well-
balanced ecosystem.

Conductivity shows the ability of water to conduct electricity and it is used as a quick parameter to
locate the potential water quality problems (Moore et al., 2011; Adeniji et al., 2016). For a water
source to be classified as the first quality for conductivity, the measured value should be <400 puS cm®
Y(SKKY, 2004). The average conductivity of Kayacik Dam was measured as 723.7 pS cm™ and it
results in water being classified as second class. One of the indicators of the presence of pollutants,
conductivity is affected by dissolved substances in the water like salts and heavy metals. Therefore
second class water quality in terms of conductivity means that the water is slightly polluted and there
is a potential dissolved ion source in the vicinity (Kar et al., 2008; Alsaffar et al., 2016).

Dissolved oxygen is used as another important quality criteria due to its regulatory function on
metabolic pathways in aquatic ecosystems. In the freshwater ecosystem, the minimum value of
dissolved oxygen is 5 mg/L for maintenance of aquatic life (EPA, 1997) and pollution is expected to
cause a decrease in the values. In Kayacik Dam, the average value for dissolved oxygen is 12.57 mg/L
and it shows the properties of class one water quality (SKKY, 2004). It can be stated that Kayacik
Dam is not under the serious threat of pollution and thus no important negative impacts on aquatic life
is predicted when findings for water quality parameters considered together.

Table 1. Physicochemical parameters of Kayacik Dam’s stations

Physicochemical parameters 1 5 SStatlons4 5 6 Min. Mean Max.
Temperature (°C) 191 215 204 191 201 23 19.1 20.53 215
pH 832 7.95 823 814 817 8.96 7.95 8.3 8.96
Conductivity (uS cm™) 787 762 695 718 704 676 676 723.7 787
Dissolved Oxygen (mg/L) 19.1 7.9 12.4 9.7 11 15.3 7.9 12.57 19.1

Due to the increase in usage and processing of heavy metals, metal sourced contamination is
becoming a serious issue of concern around the world, and water is one of the major environmental
compartments being affected. The concentrations of Al, Fe, Mn, Ni and Zn levels of Kayacik Dam are
given in Table 2. Among heavy metals analyzed levels of Cd, Co, Cr, Cu and Pb were under the
detection limit of 0.05 mg/L possibly the result of increased water volume due to heavy raining in the
season study conducted. According to the Food and Agriculture Organization, levels of Al, Fe, and Zn
were found to be within maximum permissible limits for irrigation purposes which makes water
suitable for irrigation purposes. On the other hand, Mn and Ni levels were determined to be above the
maximum permissible limit (FAO, 2002). There was no determined increasing or decreasing trend in
metal concentrations among stations selected.
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Table 2. Heavy metal levels (mg/L) in Kayacik Dam
Stations

1 2 3 4 5 6 Min.  Max.
Al 2.14£038°  1.27+0.23%  1.38£0.70°  2.50+1.22°  1.14+.13*  0.79£0.08° 070  3.91
Fe 3.18+0.45°  1.70+0.05  0.92+0.31°  2.43+0.69"  1.38+.17°°  0.90+0.26°  0.62 3.69
Mn  4.73+024°  2.40+1.18°  1.23+093"  2.18+0.38"  1.7£1.04°  0.80£0.13°  0.65 4.99
Ni 0.26+0.02°  0.22+0.04®  0.19+.028%®  0.23+0.02%*  0.19+0.03° 0.18+0.01°  0.15 0.28
Zn  241£0.53%  1.01£0.64°  125£031°  0.81£0.52°  0.51+0.12° 1.12+0.54°  0.27 2.73

Values are given as meantstandard deviation (n=3). Different superscript letters in the same line indicate significant difference in mean
values among stations (p<0.05).

Correlation coefficients of heavy metals and water quality parameters (Table 3) resulted in a
significant negative correlation between temperature and heavy metals of Al and Fe (p<0.01). Zn and
pH were positively correlated to oxygen (p<0.01). Besides, a significant positive relation was found
between conductivity and heavy metals of Fe and Mn (p<0.01). In similar studies, the strong
relationship and the potentiation of metal toxicity via increased water temperature or lowered
dissolved oxygen levels were reported (Lou et al., 2017; Hertika et al., 2018).

Table 3. Correlation coefficients of heavy metals and water quality parameters

Al Fe Mn Ni Zn Temp. pH Oxygen Conductivity

Al 1

Fe 0.803™ 1

Mn 0.481"  0.852" 1

Ni 0.518"  0.609™  0.749" 1

Zn 0.266 0541  0.687"  0.584" 1

Temp. -0.652" -0.677" 0575  -0.395  -0.217 1

pH -0.326  -0.311  -0.309 -0.242  0.136 0594 1

Oxygen 0.059 0.305 0.416 0307 0.678"  -0.076  0.600" 1
Conductivity  0.393  0.765"  0.850"  0.582° 0528 -0472° -0517 0.181 1

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Consequently, the water quality of Kayacik Dam was found to be second class according to SKKY.
Heavy metals of Mn, Fe, Al, Zn, and Ni were in the limit of detection and they were within the
permissible levels for irrigation except for Mn and Ni. Even in trace amounts, it is known that heavy
metals can still be toxic causing serious health problems to exposed organisms, including humans.
Therefore it is imperative to continuously monitor and identify the levels of pollution and water
quality of Kayacik Dam. In addition to the given parameters in the present study, future investigations
could focus on the agricultural activity sourced existence/extend of organic pollution and their
potential effects on living organisms.
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Ozet

Bu ¢alismada, deniz patlicanm avciligi yapan balik¢ilarin sosyo-ekonomik yapisi, aveilik yontemi, avlanma donemleri,
kullandiklar1 av araci, dalig sirasinda kullandiklar1 ekipmanlar, balik¢1 teknelerinin o6zellikleri ile deniz patlicaninin
pazarlanmasi, ekonomiye olan katkisinin belirlenmesi ve memnuniyet durumlari incelenmistir.

Calismada, deniz patlican1 aveiligt yapan balik¢ilarin durumunu degerlendirmek ve ¢6ziim 6nerileri getirmek amactyla 35
soruluk iceren bir anket caligmast yapilmistir. Anket caligmasi, Nisan ve Mayis 2017 tarihlerinde {zmir-Dikili, Izmir-Urla ve
Balikesir-Altinova kiyilarinda deniz patlicant aveiligi yapan 31 baliker ile yiiz ylize goriisiilerek ve yerinde gozlemler
seklinde gerceklestirilmistir.

Anket sonuglarina gore balik¢ilarin, deniz patlicant aveiligint dénemsel olarak ve sadece dalarak yaptiklari ve topladiklari
deniz patlicanlarini canli olarak isleme fabrikalarina sattiklar1 ve ticretlerini giinlilk olarak aldiklari belirlenmistir. Dalarak
avcilik yapan balik¢ilarin dalis esnasinda kullandiklan tekne ve dalis ekipmanlarinin dalis ve aveilik kurallarina uygun
olmadig1 goriilmiistiir.

Anahtar Kelimeler: Deniz Patlicam, Holothuroidae, balikgilik, sosyo-ekonomik yapi, dalig ekipmani
Socio-Economic Situation of Fishermen of Sea Cucumber (Holothuroidae) Fisheries in the Aegean Sea
Abstract

In this study, the socio-economic structure of fishermen, fishing methods, fishing periods, the equipment they used
during catching, the equipment used during diving, the characteristics of fishing boats, and the marketing of sea cucumber,
determination of their contribution to the economy and satisfaction situation were examined.

In the study, a survey study consisting of 35 questions was conducted to evaluate the status of fishermen catching sea
cucumbers. The survey study was conducted between April and May 2017 in izmir-Dikili, Izmir-Urla, and Bahkesir-Altinova
coasts with 31 fishermen, face-to-face interviews, and on-site observations.

According to the results of the survey, it was determined that the fishermen used to catch sea cucumbers periodically, and
only by diving, they sold the sea cucumbers to the live processing factories and they got their daily wages. It was seen that
the boat and diving equipment used by the fishermen who did not comply with the diving and fisheries rules.

Keywords: Sea Cucumber, Holothuroidae, fisheries, socio-economic situation, scuba equipment

GIRIS

Deniz patlicanlar1 omurgasiz deniz hayvanlar1 grubundadir. Echinodermata'min Holothuridea sinifi
altinda yer almakta ve denizlerde littoral zonda yasamaktadir (Aydin, 2016). Diinya denizlerinde
Echinodermata filimuna ait yaklasik olarak 1200’e yakin deniz patlicani tiirii bulunmasina ragmen
ticari avciligi yapilan yaklagik 60 tiir bulunmaktadir (Conand, 1990; Borrero-Pérez vd., 2011,
Gonzalez-Wangtiemert vd., 2014).

Akdeniz’de Holothuroidea sinifinda 38 deniz patlicani tiirii dagilim gostermektedir (Aydin, 2016;
Aydin vd., 2019). Tirkiye kiyillarinda ise su ana kadar tespit edilmis 9 deniz patlicani tiirii
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bulunmaktadir. Bu tiirler; Holothuria tubulosa, Holothuria polii, Holothuria mammata, Holothuria
(Platyperona) sanctori, Holothuria forskali, Holothuria hammata Stichopus regalis, Synaptula
reciprocans ve Stereoderma kirschbergi’dir. Bu tiirlerden; H. hammata ve S. reciprocans lesepsiyen
(gdemen) tiirlerden olup, H. hammata’nin varligi ise ilk kez Aydin vd. (2019) tarafindan Tiirkiye’nin
dogu Akdeniz kiyilarindan tiim Akdeniz i¢in ilk kayit olarak bidirilmistir.

Ulkemizde ekonomik olarak ticari avciligi yapilan deniz patlicam tiirleri; H. tubulosa, H. polii, H.
mammata ve S. regalis olarak bilinmektedir (Aydin, 2016). Ticari avciligi yapilan bu tiirlerden;
Holothuria tubulosa, Ege ve Bati Akdeniz sahillerinde goriiliirken, H. polii ve H. mammata Marmara,
Ege ve Bati Akdeniz kiyilarinda, Stichopus regalis ise Marmara ve Ege kiyilarinda dagilim
gostermektedir (Aydin, 2016).

Deniz patlicanlar1 yasam alani olarak, yumusak, kumlu ve ¢amurlu zeminlerde, deniz g¢ayirlari
(Posidonia) topluluklarinin kenarlarinda, magaralarda veya sert zeminlerde bulunurlar (Aydin ve
Erkan, 2015; Purcell vd., 2012). Genellikle 0-50 m derinlikteki sularda dagilim géstermekle birlikte,
Aralik-Nisan aylarinda deniz suyu sicakligi degerlerinin daha diisiik ve daha stabil (15,9- 19,4 °C
arasinda ortalama 17 ° C) olmasina bagh olarak, 20-45 m derinliklerde yogun olarak dagilim gosterirler
(Anonim, 2017a, Fischer vd., 1987). Besin maddesi olarak deniz dibinde ¢okelti halinde bulunan 6lii
organik materyaller, organik maddeler, protozoa, diatom, detritus ile beslenerek dogal bir doniistimii
gerceklestirirler (Cakli vd., 2004; Borrero-Pérez vd., 2011). Deniz patlicanlar1 kendilerini tehlikede
hissettikleri anda hemen kasilarak ve Cuvier organlari ile ag salgilayarak kendilerini korumaya
caligirlar (Sahin, 2008).

Deniz patlicanlari; silindir seklinde, siyahtan agik sari-beyaza kadar degisen renklerde olabilmekte
ve uzunluklar1 20-70 cm’ye, agirliklar ise 2,5 kilograma kadar degisebilmektedir. Deniz patlicani
avciligr genellikle si1g sularda el ile toplanmak ve derin sularda ise SCUBA (Donanimli Dalig) ve
nargile denen dalis yontemi ile (teknede mevcut bulunan kompresériin verdigi hava yardimiyla yapilan
dalis yontemi) dalgiclar yardimiyla, ¢atal uglu sopalarla ya da yogun bulunan ortamlarda siiriitme
aglari ile yapilmaktadir (Purcell vd., 2012, Anonim, 2017b).

Ege Bolgesi’'nde genellikle yaygin olan avlanma sekli teknelerden 'Nargile' usulii ile yapilan
daliglardir. 02.09.1997 tarihli Resmi Gazete’de yayimlanan Profesyonel Sualti Adamlar1 Yo6netmeligi
kapsaminda almmis olan “Bireysel Su Uriinleri Dalgi¢” belgesine sahip olanlar disinda bu
yonetmeligin yiiriirliige girdigi tarihten 6nce Tirkiye Sualt1 Sporlar1 Federasyonu tarafindan verilmis
iki y1ldiz ve lizeri bréveye sahip olan ve daha 6nce bu belge ile en az alt1 ay balik {iretme ¢iftliklerinde
calistiklarin1 veya su itriinleri istihsali yaptiklarini belgeleyen kisilere, yonetmeligin 6. maddesinde
belirtilen diger sartlar1 saglamalar1 kaydiyla, bir yil i¢inde basvurmalar1 halinde yas siniri
aranmaks1zin sinavsiz olarak sadece "su iiriinleri dalgici olarak ¢aligabilir." ibareli balikadam yeterlilik
belgesi diizenlenmektedir. Bu belge sahipleri, su iiriinleri dalgichiginin disinda baska bir ticari amagh
dalgiclik yapamamaktadir.

Tiirkiye’de deniz pathicanma “deniz hiyar1“ da denilmektedir. Ulkemizde tiiketimi olmayan deniz
patlicani, ticari olarak diinyada en az 1000 yildan beri avlanmaktadir. Deniz patlicani ticaretinin
%90’1n1, Cin, Hong Kong, Japonya ve Singapur gibi uzak dogudaki iilkelere yapilmaktadir. Cin diinya
da basi ¢eken en biiyiik tiiketici ililke konumundadir. Ayrica Amerika’nin bir kisminda, Kuzey
Avustralya’da ve Batt Avrupa’nin dogu orijinli insanlarin yerlestigi bolgelerde deniz patlican1 alimi
yapilmaktadir (Anonim, 2017¢). Deniz patlicanlari, Cin, Hong Kong, Giiney Kore, Singapur ve
Japonya’da ¢ig, kurutulmus ve kaynatilmig olarak tiiketilmektedir (Kose vd., 2010). Deniz patlicanlari
yiiksek protein, mineral ve vitamin igeriine sahip olmasi nedeniyle olarak, Cin‘de ila¢ yapiminda
kullanilmaktadir. Farmakolojik ajanlarin kaynagi olarak; kireglenme, eklem agrilari, genel halsizlik-
giicstizliikte, zayiflikta, yashiliga baghh demansizlik, kabizlik, astim, yiiksek tansiyon, romatizma,
siniizit, doku yaralanmalarinda, kesiklerde ve yaniklarda iltihap Onleyici olarak, ayrica bobrek ve
midenin ¢aligmasmin desteklenmesi, kanin beslenmesi, ameliyatlar ile olan i¢ yaralarda veya sezaryan
operasyonlarinin tedavisinde, dis eti rahatsizliklar1 ile miicadelede ve dis macunlar1 igerisinde
denizhiyari ajanlarindan yararlanilmaktadir. Ayni zamanda afrodizyak 6zelliginin olduguna inanilarak
da cok fazla tiiketimi yapilmaktadir (Anonim, 2017b).

Ulkemizde besin maddesi olarak tiiketilmeyip, olta balikgiliginda yem olarak degerlendirilen deniz
patlican1 tiirlerinin tamami ihra¢ Uriiniidiir. Bu tiirlerin aveiligi, T.C. Tarim ve Orman Bakanlig
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tarafindan yayinlanan 4/1 numarali Ticari Amach Su Uriinleri Aveiliginin diizenlenmesi hakkindaki
tebligde; Deniz patlican1 avciligini diizenleyen 28.maddeye gore, avciligin yapilabilecegi alanlar
olarak Ege Denizi’'nde, izmir Kérfezindeki Ardic Burnu (38° 31.955° N - 26° 37.525° E) ile Kapan
Burnu (38° 32.689° N - 26° 48.880° E) arasinda ¢ekilen hattin giineyinde kalan karasularimiz harig
olmak iizere; izmir ili, Cesme Ilgesi, Karaabdullah Burnu (38° 15,955' N - 26° 14,373' E) ile Balikesir
ili, Ayvalik Ilgesi, Egribucak Burnu (39° 16,399 N-26° 36,589 E) arasinda kalan karasularinz,
Akdeniz’de, Mersin ili Anamur Burnu (36° 00.906°N - 32° 48.200’E) ile Seyhan Nehri’nin denize
dokuldigii yer (36° 43.458°N - 34° 54.420’E) arasinda kalan karasularimiz da ve ayrica 1 Haziran - 31
Ekim tarihleri arasinda deniz patlicani avciligi yasaklamigtir (Anonim, 2016). Deniz patlicanlarimin
gida olarak tiiketiminin disinda saglik sektoriinde ayricalikll bir yeri vardir (Aydin, 2016; Cakli vd.,
2004). Ulkemizde son yillarda énemli bir ihrac iiriinii olup ozellikle, 1996 yilindan beri ihracati
yapilmaktadir (Aydin, 2016). Avciligina izin verilen deniz patlicam sayesinde, Mersin, Izmir ve
Balikesir Illerinde pek cok kisi ge¢imini bu yolla saglamaktadir.

Deniz patlicanlar1 canli avlandiktan sonra, balik¢ilardan toplanarak isleme tesislerinde boy
gruplarma gore ayrilmakta ve bir bicak yardimiyla yatay olarak kesilerek, i¢ organlar1 ¢ikartilarak
temizlenmektedir. Haslama kazanlarda kaynar sular igerisinde haslandiktan sonra buzlu su igerisine
alinmakta, sok odalarinda -40°C derecede soklandiktan sonra, triinler polietilen (PE) torbalar
icerisinde paketlenerek soguk muhafaza odalarinda -18 derecede muhafaza edilmektedir (Anonim,
2017). Deniz patlicanlar1 iilkemizde isleme fabrikalarinda islenerek Uzakdogu Asya iilkelerine
kurutulmus ve dondurulmus olarak ihra¢ edilmektedir. fhra¢ edilen iiriinler ¢ogunlukla Cin, Hong
Kong, Tayvan, Kore, Romanya ve Amerika gibi iilkelere gonderilmektedir (Anonim, 2017c).

Tebligde izin verilen sahalardan toplanan deniz pathicam ihracati, TUIK (2017) verilerine gore
2014'te yalnmizca 553 bin dolar iken 2015 yilinda 4 milyon 43 bin dolar ve 2016 yilinda ise 6 milyon
613 bin dolar doviz girdisi saglamustir. 2016 yilinda dondurulmus deniz patlicaninin % 70’den fazlasi
Cin, Tayvan, Japonya ve Giiney Kore’ye ihrag edilmistir. Ulkemizde tiiketilmemesine karsin, deniz
patlicani1 6nemli bir ihrag¢ kalemini olusturmaktadir (TUIK, 2017).

Bu ¢alismada, deniz patlican1 avcilii yapan balikgilarin sosyo-ekonomik yapisi, aveilik yontemi,
avlanma donemleri, kullandiklar1 av araci, dalis sirasinda kullandiklari ekipmanlar, balik¢1
teknelerinin 6zellikleri ile deniz patlicanin pazarlanmasi ve ekonomiye olan katkisimin belirlenmesi
incelenmis ve balik¢ilarin karsilastiklar: sorunlar ile mesleki memnuniyet durumlari arastirtlmisgtir.

MATERYAL ve YONTEM

Calisma, Nisan-Mayis 2017 tarihleri arasinda Izmir-Dikili, Urla ve Balikesir-Altmova (Sekil 1)
kiyilarinda deniz patlicant avciligi yapan 31 balik¢t ile yiliz yiize goriisiilerek ve yerinde gozlemler
seklinde gerceklestirilmistir. Deniz patlican1t avciligi ile ugrasan ve gec¢imini bu yolla saglayan
balikgilara; sosyo-ekonomik yapilari, aveilik yontemi, avlanma donemleri, kullandiklar1 av araclari,
dalis sirasinda kullandiklar1 ekipmanlar, balik¢1 teknelerinin 6zellikleri ile deniz patlicanin
pazarlanmas1 ve memnuniyet durumlarint ortaya g¢ikarmak amactyla, 35 soruluk anket ¢aligmasi
uygulanmigtir (Ek 1). Ankette genel olarak; bolgelerdeki deniz patlicant avlanma donemleri,
ekonomiye ve balik¢iliga olan katkisinin belirlenmesi, balikgilarin yas dagilimlari, egitim durumlari,
medeni durumlari, aile durumlari, avlanmanin hangi dénemlerde yapildigi, toplam av giinii sayisi, av
sahasinin 6zellikleri, tecriibesi, balik¢1 teknelerinin ozellikleri, sorunlart ve balik¢ilarin meslek
memnuniyetleri, bolgedeki deniz patlicam1 avcilifi yapan balik¢i teknelerinin 6zellikleri, dalis
sirasinda kullandiklar1 malzemeler gibi sorulara cevap aranmstir.
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~_Deniz Patlicani Aveciliga
Yapilabilecek Alanlar

g

=3

- 35°25°

Sekil 1. Ege bolgesinde deniz patlicani avciligi yapilan bolgeler (Anonim, 2016)

BULGULAR

Bu caligmada, Izmir-Dikili, Urla ve Balikesir-Altinova kiyilarindan 31 balik¢1 ile yapilan
anketlerden elde edilen veriler ii¢ boliimde yorumlanmistir. Birinci boliimde, balikgilarin sosyo-
demografik 6zellikleri, balikgilarin yasi, 6grenim diizeyleri, medeni durumu, ¢ocuk sayisi, bakmakla
yiikiimlii olduklar1 hane sayisi, konut ve otomobil sahibi olup olmadiklari, sosyal giivenlik durumlart,
meslegi birakma istekleri gibi demografik veriler incelenmistir. ikinci béliimde, deniz patlican:
avcilig1 yapan balikgilarin dalisa baglama hikayeleri, meslegi segme nedeni, meslege baslamadan 6nce
yapilan dalis tiirleri, balik¢ilik sirasinda yaptiklar: dalis sayist ve siiresi, herhangi bir dalis hastaligina
yakalanip yakalanmadigi, bireysel su {irinleri avciligi kapsaminda dalis sirasinda kullandiklari
ekipmanlarin teknik ve fiziksel 6zellikleri, avcilikta kullandiklar: araglar, dalis malzemeleri ve deniz
pathcanlarini tasima yontemleri vb. sorular sorulmustur. Uciincii béliimde ise deniz patlicani
avciliginda giinde toplanan miktar, avcilik sezonunda ava ¢ikma sayisi, tirlerin siniflandirmasi,
pazarlanmasi ve karsilastiklar: sorunlar hakkindaki genel bilgiler incelenmistir.

Balikgilarin Sosyo-Demografik Ozellikleri

Calismada, deniz patlicant avciligi yapan balik¢ilarin demografik o6zelliklerini belirleyen; yas,
ogrenim diizeyleri, medeni durumu, ¢cocuk sayisi, bakmakla yiikiimlii olduklar1 hane sayisi, konut ve
otomobil sahibi olup olmadiklari, sosyal giivenlik durumlari, meslegi birakma istekleri gibi veriler
degerlendirildiginde; ankete katilan 31 balik¢inin yas dagilimlarinin 20 ila 60 yas arasinda oldugu
belirlenmistir. Balik¢ilarin, %19’unun (6 kisi) 18-30 yas, %68’inin (21 kisi) 31-50 yas araliginda
oldugu %13’iiniin (4 kisi) ise 51 yas iistiinde oldugu gériilmektedir (Sekil 2). Ulkemizde deniz
patlican1 avciligr genellikle nargile sistemi ile yapildigindan Ege bolgesinde daha ¢ok geng ve orta yas
grubu arasinda balik¢inin bulundugu anlasiimaktadir.

Anket katilan balik¢ilarimizin, egitim durumlarini inceledigimizde, egitim durumlarmin diisiik
oldugu ortaya c¢cikmaktadir. Balik¢ilarin % 48’inin (15 kisi) ilkokul, % 19’unun (6 kisi) ortaokul,
%19’unun lise (6 kisi) ve %10’ lik (3 kisi) bir kism1 tiniversite mezunu oldugu goriilmektedir. Anket
sonuclarina goére balik¢ilarin egitim diizeylerinin, daha g¢ok ilkokul ve ortaokul mezunu oldugu
belirlenmistir (Sekil 3).
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Balik¢ilarin Yas Dagilimi

Sekil 2. Balikcilarm yas dagilimlar

Balikgilarin Egitim Durumu

UNIVERSITE
10%

Sekil 3. Balik¢ilarin egitim durumlari

Balikgilarin medeni durumlarina bakildiginda, %23 {iniin (7 kisi) bekar ve %77 isinin ise (24 kisi)
evli olduklar1 goriilmiistiir (Sekil 4). Evli olanlarin % 29’iiniin hi¢ ¢ocuk sahibi olmadig1 (7 kisi),
%8’inin (2 kisi) tek ¢ocuk, %17 sinin (4 kisi) iki ¢ocuk, %13 {iniin (3 kisi) ii¢c ¢cocuk, %17’sinin (4
kisi) dort ¢ocuk, %13’iiniin (3 kisi) bes cocuk, %4 iiniin (1 kisi) ise alt1 gocuk sahibi olduklar1 ortaya
cikmustir (Sekil 5).

Balikgilarin Medeni Durumu

Sekil 4. Balik¢ilarin medeni durumlari
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Balik¢ilarin Cocuk Sayisi

mCOCUK SAHIBI DEGIL
® TEK COCUK

= CIFT COCUK
mUCCOCLIE

= DORT COCUE

= BES COCUK

= ALTI COCUK

Sekil 5. Balik¢ilarm sahip oldugu gocuk sayilar

Balikgilarin bakmakla yiikiimlii olduklari hane sayilarina bakildiginda, %10’u (3 kisi) tek basina
yasadigini, %10’unu (3 kisi) esi ile birlikte yasadigini, %10’u (3 kisi) ii¢ kisilik aile, %19’u (6 kisi),
dort kisilik aile, %10’u (3 kisi) bes kisilik aile, %29u (9 kisi) alt1 kisilik aile, %10’u (3 kisi) 7 kisilik
aile ve %31 (1 kisi) sekiz kisilik aile bireylerine baktiklarmi ifade etmislerdir (Sekil 6).

Balikgilarin Yasadigi Hanedeki
Birey Sayisi

®mTEK - BEKAR

W ESIILE BIRLIKTE AILE
HUCKISILIK AILE

m DORT KISILIK AILE
W BES KiSILIK AlLE

W ALTI KiSiLIK AlLE
mYEDIKIZILIK AILE

W SEKIZ KISILIK AILE

Sekil 6. Balik¢ilarin yasadigi hanedeki birey sayisi

Ankete katilan balik¢ilarmin %97°si simdiye kadar Sosyal Giivenlik Kurumlari‘nda kaydi
olmadigin1 belirtirken sadece %3’ (1 kisi) Sosyal Giivenlik Kurumu‘ndan emekli oldugu belirtmistir
(Sekil 7).

Sosyal Giivenlik Kaydi
BSGKKAYITLL  m SGK KAYITL DEGIL

3%

Sekil 7. Balik¢ilarin Sosyal Giivenlik durumlari
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Deniz patlicant aveiligt sezonu bittikten sonra balik¢ilarin, %77’si (24 kisi) vasifsiz is¢i (glinlibirlik
i), %10’u (3 kisi) insaat sektoriinde (vasifh isci), %10°u (3 kisi) diger islerde (reyon gorevlisi vb.)
caligtiklarmi ve % 3’0 (1 kisi) de emekli ayligi ile gecimini devam ettigini ifade etmislerdir.
Ekonomiklik acisindan degerlendirdiklerinde deniz patlicant avciliginin diger zamanlarda yaptiklari
islerden daha karl oldugunu belirtmislerdir (Sekil 8).

Avcilik Disinda Yaptigi isler

INSAAT
10%

EMEKLI

3%

Sekil 8. Balik¢ilarin deniz patlicani aveiligi sezonu disinda yaptiklari isler

Balikgilarin oturduklar: konutlarin %81°1 (25 kisi) kendilerine ait oldugu, % 2’sinin (2 kisi) miras
mal1 oldugunu, %4’iiniin (4 kisi) kiraci oldugu ve %94 iiniin (29 kisi) bir otomobil sahibi oldugu geri
kalan %6’s1nin (2 kisi) ise otomobili olmadig1 goriilmiistiir (Sekil 9).

Balik¢ilarin Barinma Durumu

mMULE m MIRAS m KIRACI

2%

Sekil 9. Balikgilarin barinma durumlari

Anket caligmasinda balik¢ilara, dogum yerlerinin, ikamet etikleri yerlerin ve ¢ocukluk
donemlerinin gectigi yerler soruldugunda %100’{iniin denize yakin ve kiy1 kesimlerinde yasadiklar
gOriilmiistiir.

Mesleki memnuniyet durumlar1 soruldugunda balikgilarm; %77°si (24 kisi) Cok lyi, %23’ii ise
(7 kisi) iyi olarak degerlendirmistir. Meslege devam etme bakimindan %681 (21 kisi) sagligi elverdigi
Olgtide devam etmeyi diisiindiiklerini sdylerken, geriye kalan %32’si (10 kisi) ise ileride birakmak
istedklerini ifade etmislerdir (Sekil 10).
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Maesleki Memnuniyet

Sekil 10. Balik¢ilarin mesleki memnuniyet durumu

Deniz Pathcam Aveiligi Yapan Bahik¢ilarin Dahs Hikayeleri

Ankete katilan balik¢ilara, deniz patlican1 avcigr yapma nedeni soruldugunda, %77’si (26 kisi) bu
isin daha yiiksek kazang getirdigi i¢in, %13°1i (4 kisi) sualtin1 cocuklugundan bu yana ¢ok sevdigi igin,
%3’ (1 kisi) ise deniz kenarinda yasadigi ve ailesinin bu isi yaptigindan dolay1 segtiklerini
sOylemislerdir (Sekil 11).

Meslegi Segme Nedeni

B YUKSEK KAZANGC GETIRISINDEN m SUALTINICOK SEVDIGINEN
¥ AILE MESLEGI OLDUGUNDAN

3%

Sekil 11. Meslegi Segme Nedeni

Ankete katilan balik¢ilara deniz patlicani avcigl yapmadan once herhangi bir dalis ile ugrasip
ugrasmadiklar1 soruldugunda, %77’si (24 kisi) serbest dalis ile zipkinla balik avladiklarini, %23’ de
(7 kisi) nargile dalgighig ile midye ve deniz salyangozu avcigl yaptiklarmi belirtmislerdir (Sekil 12).
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Meslege Baslamadan Once Yapilan
Dalis Turleri

MARGILE
DALGICLIGI
23%

Sekil 12. Balikgilart meslege baglamadan 6nce yaptiklar: dalis tiirleri

Balikc¢iliklarin meslekte yi1l bazinda gegen siirelerine bakildiginda, %45’inin (14 kisi) 10 yildan
fazla bir siiredir bu isle ugrastigi, %19’tiniin 6-10 y1l, %35’inin de 1-5 y1l arasinda bu isle ge¢imlerini
sagladiklar1 goriilmektedir (Sekil 13).

Balikgihk Mesleginde Gegen Sure

Sekil 13. Balik¢ilik mesleginde gecen siire

Deniz Patlican1 avciligl yapan dalgiglara, dalis yeterlilik belgelerinin cinsi soruldugunda, %3’i (1
kisi) Sualti Teknolojisi mezunu Birinci Simif Dalgig, %29’u (9 kisi) Tiirkiye Sualtt Sporlari
Federasyonu'ndan Sportif Dalgig, % 61’1 (19 kisi) Liman Baskanligindan 2 yil siireli aday
dalgig/balikadam, % 3’1 (1 kisi) MEB Kurs ve Balikadam sinavina girerek aldiklar1 Balikadam
belgesine sahip olduklarmni diger %31 (1 kisi) de herhangi bir yeterlilik belgesine sahip olmadan
calistiklarini belirtmislerdir.

Ankete katilan balik¢ilarin %35°1 (11kisi) giinde 3 kez dalis ve ortalama 120dk, %65°1 (20 kisi)
giinde 2 kez dalis ortalama 80 dk’lik dip zamani yaptiklarmi sdylemislerdir (Sekil 14).
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Gunliik Dalis Sureleri

B GUNDE2 KEZ ORTALAMA B0DAK  EMGUNDE3 KEZ ORTALAMA 120 DAK

Sekil 14. Deniz patlicani avcilig sirasinda yapilan Dalis siireleri

Daliglar sirasinda deniz patlicam1 avlayan balikgilara herhengi bir saglik sorunu yasayip
yasamadiklar1 soruldugunda, balik¢ilarin %32’si (10 kisi) Dekompresyon hastalig1 (Vurgun), %10’u
(3 kisi) Kulak barotravmasi, %10’u (3 kisi) gecirdigi hastaligi belirtmemis, % 1’1 (1kisi) ise hava
embolisi dalis hastaliklarin1 gecirdiklerini ifade etmislerdir (Sekil 15).

Gegirdikleri Dalhis Hastaliklar

H DEKOMPRASYOM

= HAVA EMBOLI

m BELIRSIZ

H EULAK BAROTRAVMA
m GECIRMEMIS

1%

Sekil 15. Avcilik sonucu balik¢ilarin gegirdikleri Dalis hastaliklari

Deniz Pathcam Avcihiginda Giinde Toplanan Av Miktari, Sezonda Ava Cikma Sayisi,
Simiflandirmasi, Pazarlanmasi ve Karsilastiklar1 Sorunlar

Anket caligsmasina katilan balik¢ilarin %29’luk kismi bir giinde, 50—100 kg arasinda, %68’lik kismi
101-150 kg arasinda, %3’lik kismu ise 151-200 kg arasinda deniz patlicani topladiklarmni beyan
etmistir (Sekil 16).
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Glnlik Toplanan Miktar

%

B50-100kg

u101-150kg

H151-200kg

Sekil 16. Giinliik toplanan deniz patlican1 miktarlari

Balikgilarin, deniz patlicant avcigindan kazandiklari ortalama aylik gelir diizeyi soruldugunda,
%84’1 (26 kisi) 5001-7000TL/ay arasinda, %16’s1 (5 kisi) 3000-5000TL/ay arasinda para
kazandiklarini ifade etmislerdir (Sekil 17).

Caligmada balik¢ilar, topladiklart deniz patlicanini canhi olarak tedarik¢i firmalara, giinliik, taze ve
toptan sattiklarii ve sattiklar1 iiriinlerin {icretini pesin satig yontemi ile aldiklarmni belirtmistirlerdir.
Ulkemizde beyaz renkli deniz patlicanlarinin, 1 kg. miktarma 7 TL/kg, i¢i temizlenmis beyaz renkli
deniz patlicanina 1 kg. miktarina 16 TL/kg, siyah renkli deniz patlicanma 1 kg miktarma 4 TL/kg,
O6denmektedir. Beyaz renkli deniz patlicaninin tanesi 1,2 TL/adet, siyah renkli deniz patlicaninin ise
0,40 TL/adet dir. Giinde ortalama bir balik¢inin, iyi deniz sartlarinda 1000-1200 adet (ortalama 7 tane
deniz patlican1 1 kg gelir) ve bir teknenin ortalama 300-400 kg deniz patlicani topladiklar: balik¢ilar
tarafindan ifade edildigine gore bu tiir deniz iriiniiniin geg¢im kaynagi olarak goriilmesinin oldukga
makul oldugu goriilmektedir.

Ankete katilan balik¢ilarin, %23’ (7 kisi) kendi teknesiyle, %39’u (12 kisi) ortak bir tekne ile
%39’u (12 kisi) ise baskasinin teknesinde pay usulii yontemi ile avlandiklarmu belirtmislerdir (Sekil
18).

Balik¢ilarin Gelir Duzeyi

mS001-7000TL/fay W 3000-5000TL ay

Sekil 17. Balik¢ilarin gelir diizeyi
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Balikgilarin Calisma Usulleri

Sekil 18. Balik¢ilarin ¢alisma usulleri

Ankete katilan balik¢ilarin %87’si (27 kisi) herhangi bir banka vb. bir yerden kredi almadiklarini,
%13’ (4 kisi) ise igsleme fabrikasindan donanim ve isletme kredisi almakta olduklarini ifade
etmiglerdir. Aldiklar1 kredileri giinlilk kazanglarmin bir kisminindan kestirmek suretiyle ddeme
yaptiklarim belirtmislerdir. Balik¢ilara birka¢ balik¢r ile birleserek avcilik kapasitelerini arttirmak
isteyip istemedikleri soruldugunda; balikgilarin tiimiiniin bu soruya hayir cevabi verdikleri
goriilmiistiir. Bununla birlikte ankete katilan balikgilarin hepsi, toplanan deniz patlicaninin
pazarlamasi, av sezonu ve avlanma alan kisitlamasindan sikdyet¢i olmadiklarini ifade etmislerdir.
Fakat balik¢ilarin hepsi son yillarda, deniz patlicanina verilen fiyatin diisitk olmasi ve avcilik sonrasi
balik¢1 teknelerini baglama yeri sorunu yasadiklarii belirtmiglerdir.

Balik¢1 barmaginda, diger balik¢ilar tarafindan devaml taciz edildikleri ve sik sik yer konusunda
sikint1 yagadiklarini, balik¢t barmaklarinda elektrik ve tatli suyun bulunmamasi nedeniyle malzeme
bakim-onarim islerinin zorlastiginmi ve bu yilizden yakinlarda bulunan yerlerden elektrik ve su
ihtiyaglarim tagimak suretiyle sorunlarimi giderebildiklerini sdylemislerdir.

Anket caligmasi sirasinda gozlenen tiim balik¢1 teknelerinin hepsi ahgap tekne olup, teknelerin
boylar1 7,0-11,0 metre arasinda degisiklik gostermekte ve % 55°lik oran ile de 7,0-9,0 metre boy
uzunlugundaki tekneler ¢ogunlugu olusturmaktadir. En diisiik orandaki tekne boylariin ise % 8,3 ile
9-11 metre boydaki teknelerden olustugu goriilmiistiir. Tekne yaslar1 balik¢ilara soruldugunda tekne
yaglarinin 5 ile 15 y1l arasinda degistigi belirtilmistir. Avlama teknelerinin yaslarmin % oranla 40’lik
en yiiksek 5 ile 10 yas arasindaki teknelerden olustugu belirlenmistir.

Balike1 teknelerinin motor gii¢lerinin ise %19’u (6 tekne) 32 beygir giicii (BG), %35°1 (11 tekne)
90 BG, %32’si (10tekne) 120 BG, %6’s1 (2 tekne) 135 BG, %371 (1 tekne) 160 BG ve %31 (1 tekne)
250 BG araliginda oldugu goriilmektedir (Sekil 19).

Tekne Motor Giicleri

39 2% 1%

m3I2BG
| S0BG
12086
W 135BG
16086
| 250BG

Sekil 19. Tekne motor gii¢ dagilimlar:
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Balikgilar ile yapilan yiiz yiize goriismelerde teknelerde kullandiklar1 avcilik aletlerinin (pusula,
telsiz, sonar v.b.) yetersiz olduklar1 goriilmiistiir. Teknelerin %42’sinde (13 tekne) pusula, % 3’linde
su Ustli sonar1 ve pusula, % 3’linde (1 tekne) GPS, %3 ’linde (1 tekne) ekosounder bulunurken
%42’sinde ise herhangi bir yardimci seyir cihazi bulunmadigi belirlenmistir (Sekil 20)

Seyir Yardimci Aletleri

HPUSULA B mSONAR-PUSULA EGPS mEKOSAUNDER mYOK

0%
39 3%

Sekil 20. Teknelerin sahip oldugu seyir yardimer aletler

Balikgilara kullandiklari Hava Kompresor ¢esidi soruldugunda tiim balik¢1 teknelerinde, Algak
Basingli Pistonlu Hava Kompresorleri kullandiklar: tespit edilmis olup %601 (21 tekne) kompresor
yag1 olarak sentetik yag kullandiklarini, % 32°si (10 tekne) bitkisel kokenli yag kullandiklarini ifade
etmislerdir (Sekil 21). Kompresor yagini %13’ (4 tekne) bir sezonda 2 defa degistirdigini ifade
ederken, %681 (21 tekne) sezonda bir defa yag degisimi yaptigini ifade etmislerdir (Sekil 22). Anket
calismasi sonucu tim balik¢1 teknelerinin kompresoér caligma ¢izelgesi kullanmadiklart tespit
edilmistir.

Hava Kompresor Yag Cesidi

Sekil 21. Dalis sirasinda kullanilan hava kompresér yag ¢esidi

226



CEKIC vd. 2020 ActAquaTr 16(2), 214-237

Hava Kompresor Yag Degisim Siiresi

Sekil 22. Dalis sirasinda kullanilan hava kompresoriiniin yag degisim siiresi

Dalis swrasinda kullandiklar1 hava kompresorleri lizerinde monte ettikleri hava filtrelerine
bakildiginda kompresor filtre kartusu hepsinde varken sadece %6’sinda (2 tekne) 3°li Filtre
Sistemlerine (CE Belgeli 1 Micron-0,5 Ppm, 0,1 Micron-0,01 Ppm, 0,008 Ppm degerlerine Sahip 3’Li
Filtre) sahip oldugu gozlenmistir (Sekil 23).

3'lii CE Belgeli Filtre Sistemi

1 Micron-0,5 Ppm, 0,1 Micron-0,01 Ppm , 0,008 Ppm
VAR
6%

Sei(il 23. Deniz patlicani aveiligi teknelerinde bulunan hava filtre sistemleri

Anket yapilan balik¢1 teknelerinin; %16°s1 (5 tekne) 50 1t, %19’u (6 tekne) 100 1t, %29’u (9 tekne)
200 1t, %30 (1 tekne) 250 1t, %6°s1 (2 tekne) 270 1t ve %26’s1 (8 tekne) 300 1t kapasiteli hava tanki
kullandig1 gortilmistiir (Sekil 24).

Hava Tank Kapasitesi

2701t
6%

2501t
3%

Sekil 24. Dalis sirasinda kullanilan hava tanklarin kapasiteleri
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Dalis swrasinda balikgimin/dalgicin ihtiyaci olan havayr depolamak igin kullandiklar1 hava
tanki/standrolar kalite acisindan bakildiginda %57’sinde (20 tekne) CE belgesi bulunurken %35’inde
(11 tekne) bulunmadig belirlemmistir (Sekil 25). Teknelerin %84 {inde ise TUV onayli emniyet valfi,
manometre ve su tahliyesi bulunmadigi ve %16’sinda (11 tekne) bulundugu tespit edilmistir (Sekil
26).

Hava Tanklarinin CE Belgesi

Sekil 25. Dalis sirasinda kullanilan hava tanklarm kalite belgesi

Balikgilarin patlican aveilii sirasinda yaptiklar dalis sistemi nargile sistemi olup, hava hortumlari
incelendiginde %87’sinin (827 tekne) yumusak silikonlu akvaryum hava hortumu, % 13’iiniin (4
tekne) ise bahge hortumu kullandiklar tespit edilmistir (Sekil 27).

Onayl Emniyet Valfi, Manometre ve
Su Tahliye Valfi

Sekil 26. Kullanilan hava tanklarinin onayli emniyet valf, manometre ve su tahliye valf durumlari

Hava Hortum Cinsi

Sekil 27. Nargile sisteminde kullandiklar1 hava hortum ¢esidi
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Nargile dalis1 yapan balik¢ilarin tiimiinde dalis emniyet kemeri kullanmadiklar1 ve hava hortumu
iizerinde bulunmasi gereken can halatmin sadece %3’iinde (1 tekne) bulundugu goriilmiistiir (Sekil
28).

Balikgilara suyun altinda hava saglayan hortumlarmin %581 (18 tekne) tek parga ve % 42’si (13
tekne) ¢oklu hortum kullandiklar1 goriilmiistiir. Hava hortumlarimin duyusal olarak %42’inde (13
tekne) koku hissedilirken %58’sinde (18 tekne) herhangi bir koku tespit edilmemistir (Sekil 29).

Herhangi bir acil durum karsisinda teknelerin %48’inde (15 tekne) SCUBA ekipmani bulunurken,
%52’sinde (16 tekne) ise SCUBA ekipmani bulunmamaktadir (Sekil 30).

31 balikg1 teknesinde ¢alisan tiim dalgiglar icin; 1slak tip dalis elbisesi, maske, palet ve agirlik
sistemleri mevcut olup malzemelerin hepsinin de iyi durumda oldugu gozlemlenmistir.

Herhangi bir dalis kazasina kargin teknede bulunan acil yardim veya ilkyardim malzemelerine
bakildiginda ise; % 74’tinde (23 tekne) Saf Medikal Oksijen Tiipii ve Rezervuarli Maske
bulunmazken, %26’sinda (8 tekne) bulundugu belirlenmistir, teknelerin %42’sinde (13 tekne)
ilkyardim ¢antasi, %58’inde (18 tekne) ise ilkyardim ¢antasi olmadigi tespit edilmistir (Sekil 31).

Can Halati

BVAR WOK

3%

Sekil 28. Hava hortumu iizerinde bulunmasi gereken can halati

Hava Hortumu

Sekil 29. Hava hortum cgesitleri

Teknede SCUBA Ekipman Durumu

Sekil 30. Teknede bulunan SCUBA ekipman durumu
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Medikal Oksijen Tupu ve
Rezervuarh Maske

Sekil 31. Medikal Oksijen tiipii ve Rezervuarlt Maske kullanim durumlari

Ankete katilan balikgilara, dalis sirasinda kullandiklar1 dekomprasyon tablolar1 soruldugunda
Amerikan deniz kuvvetleri dalgiglarmin kullandigi dalis tablosu USA Navy, Profesyonel Dalig
Egitmenleri Birligi (Professional Association of Diving Instructors) PADI tablosu ve DECO2000
sportif dalis tablolarmi kullandiklarini ifade etmiglerdir. Dalis yapan 31 dalgica dalis tablolarinin tiim
kaidelerini, dalis hastaliklarini ve herhangi bir kaza karsisinda dalis ilkyardimi bilip bilmedigini
sordugumuzda %581 bildigini (18 kisi), %42’si (13 kisi) bilmedigini ifade etmislerdir (Sekil 32).

Dekomprasyon Tablosu Kullanimi

Sekil 32. Dalis tablo kullanim durumlari

Dalicilarin %52’sinde (16 kiside) dalis bilgisayar1 veya saati bulunurken, %48’inde (15 kiside)
bulunmadigr goézlenmistir (Sekil 33). Ayrica dalicilarin %551 (17 kisi) dekomprasyon limitlerine
uydugunu, geri kalan %45°1 (14 kisi) ise uymadigini veya kismen uyduklarmi ifade etmislerdir (Sekil
34).

Sualtt Hekimi veya Hiperbarik Merkezi ile anlasmaniz Var m1? sorusuna deniz patlicani avciligi
yapan dalicilarin tiimii herhangi bir merkez ile anlasmalar1 olmadigim1 ve herhangi bir dalis kazasi
strasinda 112 Acil Yardim Hizmetleri, il Ambulans Servisi Bashekimliginden gelen ambulans ile en
yakin tedavi merkezlerinde tedavi olduklarini sdylemislerdir.
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Dalis Saati

Sekil 33. Dalis bilgisayari/saati

Dekomprasyon Limitlerine Uyma

Sekil 34. Dekomprasyon limitlerine uyma durumu

TARTISMA ve SONUC

Deniz patlicani avciligi, algarna olarak adlandirilan siiriikleme takimlar1 veya dalarak elle toplama
yontemi olmak iizere iki avcilik yontemi ile de yapilabilmektedir. Dalarak deniz patlicani toplama
yontemi; serbest olarak snorkel ile, SCUBA (Donanimli dalig) veya nargile sistemi kullanilarak
yapilmaktadir. Dalarak avcilik yontemi, segici aveiliga olanak vermekte iken, diger aveilik yontemleri
seciciligi tartigmalidir. Siirlitme yontemi ile yapilan avcilikta balik¢i agisindan bakildiginda az enerji
ve zaman tasarrufu saglamasina, sualti yapisina ister faunaya ister floraya olsun zarar vermektedir.
Dalarak elle toplama ydnteminde av veriminin diisiik olmasina ragmen, dip yapisina ve kiiciik
boyutlarda olan deniz patlican1 populasyonlarini korumaktadirlar.

Dalarak elle toplama yontemi, ekolojik agidan bakildiginda algarnaya goére daha zararsiz bir
yontemdir. Balik¢ilar dahil, baz1 bilim adamlar: elle toplama yonteminin ¢evreye zararsiz bir aveilik
oldugu konusunda hem fikirdir. Ancak bu yontemin riskli tarafi, dalan kisilerin hi¢ bir egitim almadan
bilingsizce dalarak vurgun (dekompresyon hastaligr) yiyebilmekte ya da herhangi bir dalis hastaligina
maruz kalabilmektedir. Bunun sonucu olarak viicutlarinda kalic1 hasarlar olusmakta veya hayatlarm
kaybedebilmektedirler (Altinagag vd., 2004).

Yapilan bu ¢calismada, deniz patlicani aveiligl ile ugrasan balik¢ilarin karsilastigi sorunlarin ¢6ziim
oOnerileri balik¢ilar ile yerinde yapilan anket ¢aligmasi ile incelenmistir. Deniz patlicani avciligl yapan
balik¢ilari sosyo ekonomik yapilar ile ilgili tilkemizde herhangi bir ¢alisma olmadigindan dolay1
calismanin, bagka bir ¢calisma ile karsilastirmasi yapilamamistir. Ancak Kuzey Ege bolgesinde Dogan
ve Goniilal (2011) tarafindan Gokgeada’da ve Ege denizini kapsayan Gokgeada balikgilarin sosyo
ekonomik yapilar1 hakkinda yapilan ¢aligma ile caligmamiz karsilagtirilabilmistir. Dogan ve Goniilal
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(2011) tarafindan yapilan ¢alismada balik¢ilarin yaslari 28—63 arasinda belirtilirken, deniz patlicani
avciligr yapan balik¢ilarm/dalicilarin yas araliginin ise 18-50 arasinda oldugu tespit edilmistir. Ayni
caligmada balik¢ilarin egitim durumlar incelendiginde Gokgeada (Kuzey Ege) balikgilarmin okur-
yazar oldugu ve % 54,2’sinin ilkégretim, % 29,2’sinin lise ve % 16,7 sinin de iiniversite mezunu
olduklar1 bildirilmistir. Okur yazarlik durumu ag¢isindan bu ¢alismanin sonuglarmin ¢alismamizdaki
deniz patlicani avcilii yapan dalicilar ile benzer (%57 si ortadgretim, %19°u lise ve %10’u tiniversite
mezunu) oldugu goriilmektedir. Yine benzer olarak Gok¢eada balikgilarin % 91,7 sinin kendisine ait
evinin bulundugu Dogan ve Goniilal (2011) tarafindan ifade edilirken, deniz patlicani avciligi yapan
balik¢ilarin %95’inin de kendine ait veya miras yolu ile evinin oldugu goriilmiistiir.

Giiniimiiz ekonomik kosullarinda ¢alisanlarin yasamlarinda 6énemli rol oynayan sosyal gilivenlik
durumlar1 incelendiginde, Dogan ve Goniilal (2011) yaptiklar1 ¢caligmada Kuzey Ege balikgilarimin
%62,5’inin sosyal giivencesinin oldugunu belirtmiglerdir. Sosyal giivence agisindan bu deger
calismamiz ile karsilastirildiginda, bu degerin % 3 olarak olduk¢a diisiik bir oranda kaldigi
goriilmiigtir. Bunun nedeni olarak, ilkemizdeki balik¢ilarin biiyiik bir kismi, 5510 sayili Sosyal
Sigortalar ve Genel Saglik Sigortas1 Kanunun EK-5 maddesine gore istege bagl sigorta primi yatirmakla
birlikte, deniz patlican1 avcilig1 yapan balikgilar ise, sadece Genel Saglik Sigortasi ile galigmaktadirlar.
Bu ¢alisma sonucunda goriildiigii gibi deniz patlican1 avciligl yapan balikgilarin biiyiik bir boliimiiniin
herhangi bir sosyal giivencesi olmadigi ve bir an dnce balik¢ilarin 6ncelikli olarak sosyal giivence
altina alinmasi gerekliligi de ortaya ¢ikmaktadir.

Anket calismasi sonucunda avcilik yapan dalicilarin asil gecim kaynagi olarak balik¢iligi meslek
haline getirmis olduklar1 belirlenmistir. Ancak balik¢ilik ve dalgighik hakkinda higbir ciddi egitim
almayan balik¢ilarin, gecimlerini saglayabilmek icin sagliklarimi tehlikeye atmak ugruna daha c¢ok
dalis ve dip zamani ile avcilik yaptiklari, dekomprasyon tablolar1 ve dalis saati limitlerini goz ardi
ettikleri goriilmiistiir.

Yapilan anket degerlendirmesi sonucunda deniz patlicani avcilifi yapan balik¢ilarin hepsinin
kooperatife iiye olmadiklari tespit edilmistir. Bunun nedenlerini ise; kooperatiflerin kendilerine katki
saglamadiklarim, topladiklar1 triinleri kendileri pazarladiklar1 i¢in boyle bir yapilanmaya ihtiyag
duymadiklari olarak belirtmislerdir.

Anket calismasina katilan balik¢ilarin hepsinde, mesleki memnuniyeti bulundugu goriilmekle
birlikte, bunun altinda yatan ana sebebin deniz patlicani avciligr ile elde edilen gelirin, diger is
kollarina gore daha fazla getirisi oldugunundan kaynaklandigi belirlenmistir. Deniz patlican1 avlayan
balik¢ilarin denizde avlanma giin sayis1 30-240 giin arasi olup, hava sartlar1 durumlarma goére 108 giin
avcilik yapilabildiginden dolay: ortalama olarak bir balik¢1 eline ayda 5.000TL/ay ticret gectigini
belirtmistir.

Ulkemizde iireme dénemleri 1 Haziran-31 Ekim tarihleri arasinda oldugundan dolayi, deniz
patlican1 aveiligr yasaklanmistir (Anonim, 2016). Ticari olarak avlanilan tiirlerin avlanmasina iligkin
bir yasaklama getirilmesi populasyonun devami i¢in ¢ok 6nemli bir karar olmasina ragmen, ancak av
sezonunda yaklasik 250°den fazla dalis yapmak suretiyle avcilik yapan balik¢ilar diisiiniildiigiinde,
ekolojik sistemde bu tiirlerin yakin gelecekte populasyonlarmin tehlikede olabilecegini belirtmek
yerinde bir saptama olacaktir. Toplama yontemi ile Profesyonel dalis belgesi olmayan kisilerin
avlanmas1 yasak olan zamanlarda “yasadis1 aveilik” ile aveilik yapan balik¢1 sayisinin artmasi halinde
stogun yipranma siirecine girebilecegi unutulmamalidir. Deniz patlican1 avcilifinda, stok tespiti
yapilmadan av saha ve zaman kisitlamasi ile bu tiir aveilik ile siirekliligin saglanmasi miimkiin
goriilmemektedir. Ozellikle insan besini olarak kullanilan deniz patlicanmin kontrolsiiz ve avlanabilir
boyu bilinmeden yapilan avcilik ekolojik dengenin deniz patlicanin aleyhine bozulmasina ve tiiriin
stoklarinin azalmasina sebep olacag asikardir.

Ulkemizde Gida Tarim ve Hayvancilik Bakanligi, Su Uriinleri Koruma Genel Miidiirliigii
tarafindan, 4/1 numarali; Ticari Amagli Su Uriinleri Aveihigi'm diizenleyen teblige gére, deniz
patlican1 avciliginin yalnizca dalma yontemi ile yapilmasina izin verilmistir (Anonim, 2016). Tiirkiye
de deniz patlicam avciligi, yalnizca dalma yontemi ile yapilabileceginden avcilik yapanlarin
02.09.1997 tarihli Resmi Gazete’de yayimlanan Profesyonel Sualti Adamlar1 Yonetmeligi kapsaminda
“Bireysel Su Uriinleri Dalgig” belgesine sahip olmalar1 zorunludur (Anonim, 1997).
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Bilindigi gibi iilkemizde deniz pathican1 aveiligi ihracata yonelik olarak yapilmaktadir. Ihrag iiriinii
olarak talep edilen deniz patlican1 avcilifinda, ticari teblig kapsaminda uygulanmakta olan 5 aylik
(Haziran-Ekim) zaman yasagi disinda koruyucu ve simirlandirici énlemlerin bulunmamasinin tiiriin
dogal stoklarinin rasyonel kullamimimi engelledigi diistiniilmektedir. Tiirkiye karasularindaki deniz
patlicaninin tiir tayin anahtar1 niteliginde ve biyolojisi konusunda daha detayli bir ¢alisma yapilmasi
gerekmektedir (Aydin, 2016).

Artan deniz patlicani ihracati ile artig gosteren avcilik faaliyetleri ve uygun olmayan yasakli
zamanlarda yumurtali bireylerin avlanmasiyla diger canlilarda oldugu gibi gelecekte bu tiirlerin nesli
tiikenme tehlikesi altinda olabilecegi sdylenebilir. Halen gecerli olan su iirlinleri teblig kapsamindaki
uygulamalar ile toplama yoOntemiyle avciligin devam etmesi halinde gelecekte deniz patlicani
stoklarmin ciddi zararlar gorecegi aciktir. Bu nedenle deniz patlican1 aveiligi ile ilgili olarak, farkli
cografi alanlardaki biyolojik 6zelliklerinin ve iireme zamanlarinin tespit edilmesi, av yasaklarindaki
smirlandirmanin elde edilecek bolgesel ve mevsimsel veriler 15181inda belirlenmesi, avcilikta avlanma
alt sinirinin tespit edilmesi, avcilik sonrasinda elde edilen {iriinlerde ve ihracat analizleri i¢in alinan
numunelerde belirlenecek av boyunun aranmasi, avciliga izin verilen bolgelerde donemsel nadas
uygulamasinin  gerceklestirilmesi  gibi  koruyucu oOnlemlerin  alinmasmin gerekli oldugu
diisiiniilmektedir. Ayrica, stoklar lizerindeki av baskisini azaltacak imkanlarinin arastirilmasi, bu
yondeki projelerin desteklenmesi ve tesvik edilmesinin faydali olacagi 6nerilmektedir.

Sonug¢ olarak, yapilacak arastirmalar ile belirlenecek olan deniz patlicani tiirlerinin av boyu ve
avlanma mevsimi ile ilgili elde edilen sonuglar ve Onerilen diizenlemeler 1g18inda, ihracat amaciyla
avciliglt yapilan deniz patlicanlarmin av boyunun yapilacak bilimsel arastirmalarla belirlenerek
avlanma biiyiikliigiinde ve dogru dénemlerde toplanmasi, tiirlerin korunmasi, siirdiiriilebilir aveiligimin
saglanmas1 ve iilkemiz ekonomisine siirekli katki saglamasi bakimindan son derece Onemlidir.
Ulkemizde deniz patlican: iiretiminin artirilmasinin yani sira, balik¢ilarmn yiiksek yasam standartlarina
erisebilmesinin egitim ile miimkiin olabilecegi goriilmektedir. Gerekli olan egitimlerin, balik¢ilara
kurs veya seminerler gibi ¢aligsmalarla verilmesinin miimkiin olabilecegi diistiniilmektedir.

Tesekkiir: Bu calismanin yiiriitiilmesinde yardimlarim esirgemeyen tiim patlican avciligl yapan
balik¢ilara tesekkiirii bir borg biliriz
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Ek 1. Ege Deniz’inde deniz pathicani avciligi yapan balik¢ilarmn durumunu belirlemek amaciyla
hazirlanan 35 soruyu igeren anket formu

EGE DENIZi’NDE DENiZ PATLICANI (HOLOTHUROIDEA) AVCILIGI YAPAN BALIKCILARIN
SOSYO-EKONOMIK DURUMU

Doldurulmaniz rica ettigim bu anket Ege Denizi’nde Deniz Patlicani (Holothuroidea) Avciligi Yapan Balikgilarin Sosyo-Ekonomik durumu ortaya
koymak amaciyla, balikgilarin goriis ve diisiincelerinin degerlendirilmesi amaciyla yapilmaktadir. Arastrma verileri, yalnizca bilimsel amagh
kullamlacak olup kisi ve birim isimleri kullanilmayacaktir. Anketleri eksiksiz doldurdugunuz igin simdiden tesekkiir ederim.

Ogr.Gor.Mustafa CEKIC

ANKET SORULARI
1. Yas 18 Yas Altt (J8-30 (J30-50 (J50 Yas Ustii (J
2. Dalgiglarin Ogrenim Durumlar Egitim Diizeyleri
Okuma Yazma Bilmeyen (J Okur-Yazar (] ilkokul (J Ortaokul (JLise (J Universite Mezunu () Lisansiistii (]
3. Medeni Durum Bekar (JEvli (3
4. Cocuk Sayis1 ......ccceeeenens
5. Hane Halk Niifusu ..............
6. Dalgiclarinin Sosyal Giivence Durumlar1 Sigortali C]Bag-Kur (3 Emekli Sandig a Sosyal Giivencesi Yok (]
7. Dalgighk Disinda Baska Bir isle Ugrasiyor Musunuz? Devlet Memuru (JSigortali Is¢i (] Bag-Kur(C] Emekli (JVasifsizis¢i (] Diger ()
8. Ev Miilkiyeti Ev Sahibi (J Kiraci (J Miras vb (3
9. Meslekten Memnuniyet Diizeyi Cok Iyi (JIyi (] Orta (J Kétii (JCok Kétii [
10.Meslegi Segme Nedenleri Sualtin1 Cok Sevdigim/Sualtina Merak Duydugum I¢in () Deniz Kenarinda Bir Yerde Yasadigim I¢in ()
Dalgighigin Yiiksek Kazang Vaat Ettigi Icin () Dalgighigin Is imkam Yiiksek Oldugu I¢in (JAskerlikte Dalgiglik Yapip Bu Meslekten ()
0O a a
Vazgecemedigim Igin Aile Veya Akraba Y 6nlendirmesi Nedeniyle Diger
11.Meslege Baslamadan Once Yapilan Dahs Tiirleri Serbest Dalis Yapanlar O Nargile ile Dalis Yapanlar O Scuba Yapanlar
Hem Scuba Hem Serbest Dalis Yapanlar ((JHem Scuba Hem Serbest Dalis Hem De Nargile Ile Dalis Yapanlar ()
12.Meslekte Gegen Siire 10 Yildan Uzun Siiredir (] 1-5 Y1l Arasinda () 5-10 Y1l Arasinda (] 1 Yildan Daha Kisa Siiredir ()
13. Dalis Yeterlilik Belgesi Alma Durumlari Sualt: ile ilgili Boliimlerinden Mezun Olanlar (] Tiirkiye Sualt: Sporlar1 Federasyonu'ndan O
Askerlikten Veya Emniyet Hizmetleri Smifindan Ayrilanlar (] Liman Baskanligindan Alanlar (] 2 Yil Siireyle Aday Dalgi¢/Balikadam
Meb Kurs Ve Balikadam Sinavina Girerek Alanlar (] Yurtdisindan Aldig: Yeterlik Belgesinin Tiirkiye Cumhuriyetindeki Es Degerligini Alanlar ()
Yeterlik Belgesi Olmayanlar ()

Dalgiglarin Yeterlik Seviyeleri ()
Birinci Sinif Dalgig O

Balikadam (J)

ikinci Simf Dalgig ()

Yeterlilik Belgesi Yok (J

Tssf (J

14. Cahsma Saatleri giinde kag dalbs.............. ortalama dip zamani ...............

15. Dahs Hastahgi Gegirenler, Dekompresyon Hastalidi .......... Hava Embolisi......... Kulak Barotravmasi ..........
Belirtilmemis.......
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16. Dalgiclarin Bir Seferde Topladiklar:1 Deniz Patlicam Miktari.............. Kg

17.Ayhk Gelir Diizeyi 7000 TL'nin Yukarist (J 5000-7000 TLArasinda (J 3000-5000 TL (J 2000-3000 TL (J 2000 TLden Az(J
18.Avlanma Yapilan Teknede Durumu Dalgi¢larin Gelirlerdi Elde Etme Tiirleri

Is Sahibi [J Ortak Calisan (O Ucretli OYevmiye O

19.Dalgiclarin, Kullandiklar1 Kredi Var M1? Donanim Kredisi, isletme Kredisi Hicbir Sekilde Kredi Kullanmadim
20.Dalis Yapilan Teknelerin Miilkiyeti Tekne Cinsi................. D ) TN Ozellikleri..................
21.Dalgi¢larin Kullandiklar: Teknelerin Motor Giicii ................ Beygir,

22.Teknelerde Kullandiklar1 Aletler ~ Pusula (J Telsiz (J Sonar (O Vb......

23. Kompresor Al¢ak Basing Pistonlu Hava Kompresérleri ................. It/dk

24. Kompresor Yag Bitkisel (J Sentetik(C)

25. En Son Ne Zaman Yas Degisimi Yapildi............

26. Filtre Ve Seperatorler

Komp Emis Filtre var Dyok O

Komp. Cikis Filtre var Dvyok O

Basingli Hat Filtreleri Var (JYok O

Kompresor Filtre Kartusu Var [_JYok 4

3’ii Filtre Sistemleri (Ce Belgeli 1 Micron-0,5 Ppm, 0,1 Micron-0,01 Ppm, 0,008 Ppm Degetlerine Sahip 3 Lii Filitre) Var (J Yok (J
27.Hava Tanky/Banki/Standrolar ..................... Adet Kapasite.............c.coeuen It Caligsma Basinci

CEBelgesi  Var (] Yok (J TUV Onayli Emniyet Valfi () Manometre Ve Su Tahliyesi Var (JYok ()
28.Nargile Sistemi/Takim1 Akvaryum Hava Hortumu O Yumusak Silikonlu (3

Harness (Dalis Emniyet Kemeri) Var(J Yok (3

CanHalatt  Var (JYok (JJ

Yiizer Hortum Tek Parga d Coklu Parga d

29.Scuba Dahis Ekipmanlari

Dalis Tipi  ....oeneeeene Adet,.....c.cooiinn It
BCD ... Adet

Regiilator, Ahtapot, 2 Li Konsol .............. Adet
Maske, Palet, Snorkel .............. Adet

Dalis Elbise .............. Adet

Elbise Kuru Tip (J Islak Tip (J

Elbisenin Genel Durumu  iyi (JKoti (J

30.Giivenlik

Saf Medikal Oksijen Tiipii Ve Rezervuarli Maske ~ Var Oy O

flkyardim Cantas1 ~ Var Oyok 3

Baret, Can Yelegi, Celik Burunlu is Ayakabis1 Ve Is Gozliigii ~ Var Oy 3

Ilkyardlm Egitimi  Var Oyoek I

236




CEKIC vd. 2020 ActAquaTr 16(2), 214-237

31.Kullamlan Dekomprasyon Tablolari USANAVY ((JPADI (CBUHLMANN/HAHN [(CDEC02000 (ODiger.......cceeeeeeeeee..
32.Kullamlan Dekomprasyon Dalis Saatleri  Var (JYok ()
33.Dekomprasyon Limitlerine Uyma Durumu

34.Sualt1 Hekimi veya Hiperbarik Merkezi ile Anlasma Var m?

35.Dalgiclarin Deniz Pathicam ile ilgili Goriisleri ve Sorunlar:
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Abstract

This study was carried out to determine the fluoride levels in the drinking water of Ergene River Basin, which is known
as the lifeblood of the Thrace Region and one of the most contaminated river basins in Turkey. Drinking water samples were
collected from 30 stations including residential areas located in the Ergene River Basin in dry (summer) season of 2018.
Fluoride levels of water samples were determined by using a spectrophotometer and Cluster Analysis (CA) was applied to
detected fluoride data to classify the investigated residential areas according to fluoride contents. Geographic Information
System (GIS) was also used to make a visual explanation by presenting a distribution map of fluoride accumulations and also
the detected data were evaluated in terms of teeth health of local people, who constantly drinks this water. According to
detected data, the fluoride accumulations in drinking water of Ergene River Basin were determined between 0.246 ppm
(Velimese Village) — 1.460 ppm (Bayramli Village). According to the results of CA, 3 statistically significant clusters were
formed as “High Fluoride Cluster”, “Optimum Fluoride Cluster” and “Low Fluoride Cluster”.

Keywords: Ergene River Basin, Fluoride, Drinking water quality, Cluster Analysis, Teeth health
I¢me Suyunda Floriir Diizeyleri ve Su Kalitesinin Dis Saghg1 Acisindan Degerlendirilmesi: Ergene Nehir Havzasi
Ozet

Bu ¢aligma, Trakya Bolgesi'nin en 6nemli ve Tiirkiye'nin en kirli nehir havzalarindan biri olan Ergene Nehir Havzasi
i¢cme sularinda floriir seviyelerinin belirlenmesi amaciyla yapilmistir. Ergene Havzasi'nda belirlenen 30 istasyondan, 2018
yilt yaz (kurak) sezonunda, igme suyu 6rnekleri toplandi. Su numunelerindeki floriir seviyeleri spektrofotometre kullanilarak
belirlendi ve incelenen yerlesim alanlarinin floriir i¢erigine gore siniflandirilmasi igin tespit edilen verilere Cluster Analizi
(CA) uygulandi. Havza icme sularindaki floriir birikimlerinin gorsel bir 6zetini sunmak icin Cografi Bilgi Sistemi (CBS)
kullanilmis ve havza floriir dagilim haritas1 ¢izilmistir. Ayrica edilen veriler siirekli olarak bu suyu i¢cen ydre halkinin dis
saglig agisindan da degerlendirilmistir. Calismamiz sonuglarinda gore, Ergene Havzasi icme suyunda floriir birikimleri 0.246
ppm (Velimese Kdyii) - 1.460 ppm (Bayramli Kdyii) arasinda olarak tespit edilmistir. CA sonuglarina gore ise, istatistiksel
olarak anlamli 3 kiime tespit edilmis ve bunlar “Yiiksek Floriir Kiimesi”, “Optimum Floriir Kiimesi” ve “Diisiik Floriir
Kiimesi” olarak isimlendirilmistir.

Anahtar Kelimeler: Ergene Nehri Havzasi, Floriir, icme suyu kalitesi, Kiimeleme Analizi, Dis sagligi

INTRODUCTION

Fluorine is one of the most reactive and electronegative element which has a strong tendency to
obtain a negative charge and in solution forms F— ions. Fluorine in the environment is present as
fluorides which represent about 0.06-0.09 percent of the earth’s crust. Fluoride ions have the same
charge and nearly the same radius as hydroxide ions and can take place of each other in mineral
structures (Fawell et al., 2006). Fluoride forms mineral complexes with many cations and some less
common mineral species of low solubility consist of fluoride. Fluoride in the environment is found in
the atmosphere, soil, and water. It gets into the soil through dissolving rocks, precipitation, or waste
runoff. Fluorides present at important levels in a broad variety of minerals, including fluorspar, rock
phosphate, cryolite, apatite, and others (Murray, 1986). Fluorite (CaF,) is a common fluoride mineral
of low solubility existing in both fused and sedimentary rocks. Fluoride is generally relatedto volcanic
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activity and fumarolic gases. Thermal waters, particularly the ones with high pH, also contain a lot of
fluorides (Edmunds and Smedley, 1996).

Groundwater is mostly affectedby fluoride accumulation through its association with the geologic
substrate (Jha et al., 2011). High-fluoride regions occur in areas govern by crystalline basement rocks,
alkaline volcanic rocks with associated geothermal activity, and sedimentary formations that consist of
fluorapatite or fluoride-enriched clay minerals. The fluoride content of most rocks ranges from 100 to
1,300 mg/kg (Faure, 1991) and soil concentrations usually change between 20 and 500 mg/kg
(Edmunds and Walton, 1983). However, much higher concentrations (>1,000 g/kg) can exist in soils
that are derived from rocks with high fluorine contents (Cronin at al., 2003) or in soils affected by
anthropogenic inputs, such as phosphate fertilizers (Kabata-Pendias and Pendias, 2001) and industrial
contamination (Cronin et al., 2000). Surface waters generally do not contain more than 0.3 mg/L of
fluoride unless they are polluted from external sources (Meenakshi at al., 2004) and fluoride is one of
the very few chemicals that has been shown to cause significant effects in people through drinking-
water (Fawell et al., 2006).

Human exposure to fluoride may occur from natural (drinking water) or industrial (fluoride
emission) sources (Giiner et al., 2016). The presence of fluoride in drinking water is a worldwide issue
of concern since it has a considerable effect on human health (Ayenew, 2008). Drinking water with
excess fluoride levels may result in fluorosis that is an important public health problem in many
countries that lie in the geographical fluoride belt that extends from Turkey to China (Aoba and
Fejerskov, 2002; Giiner et al., 2016). When fluoride is ingested for a prolonged period, it accumulates
mainly in calcifying tissues such as bone, cartilage, and dental tissues (Guissouma et al., 2007).
Chronic ingestion of fluoride may result in dental fluorosis which is characterized by mottled teeth
when the fluoride level in drinking water exceeds the optimal level (Sezgin et al., 2018; Buzalaf,
2018). Children are more susceptible to dental fluorosis during tooth development and drinking water
with excess fluoride levels may result with different degrees of tooth mottling since pathological
changes in dental fluorosis are time and dose-dependent (Buzalaf, 2018).

In addition to the intensive agricultural activities carried out in the Ergene River Basin, water
pollution caused by industrial use is one of the important problems of the region. Ergene River is
located in the Thrace region of Turkey and it is one of the most important river basins of this region.
Ergene River, which has more than a thousand industrial enterprises in its basin, is known to be
exposed to serious pollution due to rapid urbanization and industrialization. It is one of the most
important branches of the Meri¢ River, which is the most important irrigation water source of the
region (DSI, 1997; Tokatl and Bastatli, 2016; Tokatli, 2017; 2018). This study aimed to determine the
fluoride accumulations in the drinking water of Ergene River Basin and evaluate the detected data in
terms of teeth health of local people.

MATERIALS and METHODS
Study Area and Collection of Samples

Drinking water samples were collected in dry (summer) season of 2018 from 30 stations from the
drill fountains of the villages located in the Ergene River Basin. Drinking water samples were then
collected at the outflow of drill pump in polyethylene bottles. Coordinate information, station codes,
and localities of selected stations are given in Table 1. The map of Ergene River Basin and the
selected stations are given in Figure 1.
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Table 1. Location properties of selected stations

Station L ocation Coordinate Station Location Coordinate
Code North East Code North East
S1 Murath 41.17275 27.49570 S16 Karakavak 41.32615 27.07046
S2 Sarilar 41.14440 27.66180 S17  Kadriye 41.34883  26.99870
S3 Corlu 41.15593 27.81326 S18 Cerkezmiisellim 41.27186 27.02568
S4 Velimese 41.24793 27.88046 S19 Hayrabolu 41.21345 27.10629
S5 Cerkezkoy 41.28212 28.00176 S20 Pehlivankdy 41.34710 26.92391
S6 Saray 41.44099 27.92175 S21 Danisment 41.30453 26.90137
S7 Karl 41.36929 27.86502 S22 Copkoy 41.21846 26.82429
S8 Marmaracik 41.20692 27.75227 S23  Bayramh 41.30688  26.82262
S9 Vakiflar 41.26342 27.64992 S24  Uzunkoprii 41.26693  26.68699
S10 Karamusul 41.30349 27.44734 S25 Salarli 41.22682 26.62626
S11 Miisellim 41.34041 27.37037 S26 Kurtbey 41.14380 26.57977
S12  Diigiinciibast 41.33248 27.27715 S27  Yenicegorece 41.13088  26.46713
S13 Liileburgaz 41.40263 27.36572 S28 Merig 41.19106 26.41824
S14 Babaeski 41.43123 27.09134 S29 Adasarhanh 41.08398 26.35818
S15 Alpullu 41.37195 27.14307 S30 Ipsala 40.92896 26.39274

Chemical Analysis

Fluoride parameter was determined by using the spectrophotometric method during the laboratory
studies with a “Hach Lange DR 3900 Spectrophotometer” device (wavelength range 320 — 1100 nm).
Cuvette Test LCK 323 was used in spectral photometer. This method provides fluoride ions to react
with zirconium to form a colorless zirconium fluoride complex. This causes the red zirconium lake
which is present to lose color (https://tr.hach.com/).
Statistical Analysis and GIS Maps

Cluster Analysis (CA) was applied to detected data to classify the investigated villages according to
fluoride levels by using the “PAST” statistical package program. The distribution map (GIS Map) of
the fluoride parameter was made by using the “MapInfo” package program.
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Figure 1. Map of Ergene River Basin and selected stations

RESULTS and DISCUSSION

Results of investigated fluoride parameter in Ergene River Basin with a minimum, maximum and
mean values and some national and international water quality standards are given in Table 2. The
distribution map of fluoride levels in drinking water of the basin is given in Figure 2.

According to the result of this study, although fluoride accumulations recorded in some villages of
Ergene River Basin (especially in Bayramli and Salarli Villages) were determined as quite high levels,
fluoride levels in the drinking water resources of the basin have been found to be in the range of
human consumption standards specified by Turkish Standards Institute (TS266, 2005), European
Communities (EC, 2007) and World Health Organization (WHO, 2011), in general. It was also
determined that Ergene River Basin has I. — Il. Class water quality in terms of fluoride parameter,
according to the Water Pollution Control Regulation criteria in Turkey (SKKY, 2015).
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Table 2. Results of detected data and some limit values

Limit Values and the Results of Present Study F (mg/L)
Water I. Class (Very Clean) 1
Quality I1. Class (Less Contaminated) 15
Classes I11. Class (Much Contaminated) 2
(SKKY, 2015) IV. Class (Extremely Contaminated) >2
Drinking TS266 (2005) 1.5
Water EC (2007) 15
Standards WHO (2011) 15
Minimum 0.246
Ergene River Basin mig:]mum éjgg
SD 0.275

TS266 — Turkish Standards Institute; EC — European Communities;
WHO — World Health Organization

Fluorine
mg/|

1,46

Figure 2. Fluoride distribution map of Ergene River Basin

The diagram of Cluster Analysis (CA) calculated by using fluoride levels of villages located in the
Ergene River Basin is given in Figure 3. According to results of CA, 3 statistically significant clusters
were formed: Cluster 1 named as “High Fluoride Cluster” with higher fluoride accumulations
corresponded to Bayramli and Salarli villages; Cluster 2 named as “Optimum Fluoride Cluster” with
optimum fluoride accumulations corresponded to Miisellim, Pehlivankdy, Alpullu, Yenicegorece,
Merig¢, Karakavak, Cerkezmiisellim, and Adasarhanli Villages; Cluster 3 named as “Low Fluoride
Cluster” with lower fluoride accumulations corresponded Cerkezkdy, Saray, Danigsment, Vakiflar,
Uzunkdprii, ipsala, Kadriye, Copkoy, Karamusul, Babaeski, Hayrabolu, Diigiinciibaba, Kurtbey,
Corlu, Velimese, Marmaracik, Sarilar, Karli, Liileburgaz, and Murath Villages.
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Figure 3. Diagram of CA

Groundwater plays such an essential role in the existence of human population therefore its
availability and safety has become an issue of concern across the globe (Howard et al., 2006). It is the
main source of drinking water and there are many contaminants in groundwater which may have an
adverse effect on human health (Villholth et al., 2010). Among these contaminants, nitrate and
fluoride are the more widespread. Drinking water is a direct source of fluoride exposure and
depending on the concentration and daily consumption, it can be either beneficial or detrimental on
human health (Ayoob and Gupta, 2006). Drinking water with optimal fluoride levels has a preventive
effect on dental caries. Recommended and permitted level of fluoride in drinking water for preventing
dental caries ranges from 0.7 to 1.2 mg/L. In this range of limit, fluoride provides protection against
dental caries in children besides minimizing risk of dental fluorosis (Iheozor-Ejiofor et al., 2013;
O’Mullane et al., 2016). However, health may be adversely affected if excessive amounts are ingested
through drinking water. Exposure to fluoride concentrations more than the optimal level may result in
fluorosis (Ayoob and Gupta, 2006; Giiner et al., 2016; Sezgin et al., 2018).

Endemic fluorosis that is related to high fluoride levels in drinking water has been observed in
some regions of Turkey for more than 50 years. Surface and groundwater samples had fluoride
concentrations between 1.5 and 13.70 ppm in different areas in Turkey. High levels of fluoride were
mostly associated with geochemical formations. Most severe dental and skeletal fluorosis cases were
reported in villages around Tendurek Volcano where high levels of fluoride were found in drinking
water. There were other regions like Isparta city center, Kizilcaoren village, Gullu village, and 45
villages of Dogubeyazit region, where different degrees of dental and skeletal fluorosis were observed.
Most of these areas have been supplied with drinking water containing fewer fluoride concentrations,
in recent decades (Orug, 2008).

In a recent study, which was performed in Edirne region, Havsa and Suloglu towns were evaluated
in terms of oral health. The prevalence of dental caries and dental fluorosis in children was
investigated. According to the results of this study, it was found that dental caries levels were lower in
the optimal fluoride area (0.703 ppm in Havsa District) than below-optimal fluoride area (0.357 ppm
in Siiloglu District). Furthermore, it was indicated that optimal fluoride concentrations may have a
positive effect on reducing dental caries among children in that study population (Giiner et al., 2017).
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In another study, Onur et al. (2019) investigated fluoride levels in drinking water in 3 districts of
Edirne and assessed children in terms of oral health and dental fluorosis. According to the fluoride
levels in drinking water, the region was divided into 3 groups; group 1: <0.5 ppm, group 2: 0.5-1.2
ppm, and group 3: 2.39 ppm. It was reported that an increase in fluoride level in drinking water
increased the severity of dental fluorosis. Children living in the area with high fluoride concentration
in drinking had less dental caries on their permanent teeth and high dental fluorosis scores compared
to children living in areas with low and optimal fluoride concentrations in drinking water.

In this study, the concentrations of fluoride range from 0.246 to 1.46 mg/L with a mean of 0.46
mg/L. It was found that samples from Optimum Fluoride Cluster which consist of 8 villages have
fluoride concentrations within the recommended limits. In this area, these concentrations may have a
positive effect on reducing dental caries among children. Whereas samples from Bayramli and Salarli
villages from “High Fluoride” Cluster slightly exceed the permissible limits (1.46 and 1.36 mg/L),
respectively. These fluoride concentrations in drinking water may reduce the incidence of dental
caries. However, the risk of dental fluorosis may increase_in children living in this area. Therefore,
improvement of fluoride levels in drinking water in High Fluoride Cluster is important to avoid
possible health effects like dental fluorosis.

These findings in the present study can provide a real insight into drinking water safety at Ergene
River Basin but further investigation is still needed. Residents living in this area should be evaluated
in terms of tooth decay and dental fluorosis.
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Abstract

This study was carried out to determine the diversity, abundance seasonal distribution of Rotifera in Kayalikdy reservoir.
Rotifera and water samples were collected monthly intervals from May 2018 to April 2019 in three different stations in the
reservoir and some environmental parameters were also measured. A total of 40 species from Rotifera were determined in
the reservoir. The quantitative evaluation of the Rotifera samples were found an average of 27938 + 18992 ind/m®in the
Kayalikdy reservoir. The maximum numbers of Rotifera in the reservoir were found in autumn (42966 ind/m® and at 2"
station (33487 ind/m®), the minimum numbers were recorded in winter (1474 ind/m®) and at 1% stations (24850 ind/m°). The
most common species in the reservoir were found Brachionus quadridentatus, Keratella cochlearis, K. quadrata, Synchaeta
pectinata, Asplanchna priodonta, Polyarthra vulgaris and Filinia longiseta. According to the water quality standards of
Turkey, the water quality of Kayalikdy reservoir was found Class | and Al. When we examined the species identified in the
reservoir, the distribution of the individuals that make up the Rotifera fauna and physicochemical parameters as a whole, it
has been concluded that Kayalikdy reservoir has water suitable for drinking, agricultural irrigation and aquaculture and it’s
classified as oligomesotrophic character.

Keywords: Rotifera, species diversity, seasonal distribution, water quality, reservoir
Kayalkdy Baraj Goli’niin (Kirklareli/Turkey) Rotifera Kompozisyonu, Bollugu ve Mevsimsel Dagilimi
Ozet

Bu arastirma, Kayalikdy baraj goliiniin Rotifera tiir gesitliligini, bollugunu ve mevsimsel dagilimin belirlemek amaciyla
yapilmigtir. Arastirmada Kayalikdy Baraji’nda belirlenen 3 istasyonda Mayis 2018 ile Nisan 2019 tarihleri arasinda Rotifera
ornekleri toplanirken bu organizmalari etkileyen bazi c¢evresel parametreler de Olciilmiistiir. Toplanan Orneklerin
degerlendirmesi sonucunda 40 Rotifera tiirii tespit edilirken Kayalikéy Baraji’nda yillik ortalama 27938 + 18992 birey/m®
tespit edilmistir. En fazla birey sonbahar mevsiminde (42966 birey/m®) ve 2. istasyonda (33487 birey/m®); en az birey Kis
mevsiminde (1474 birey/m®) ve 1. istasyonda bulunmustur (24850 birey/m®). Baraj golinde Brachionus quadridentatus,
Keratella cochlearis, K. quadrata, Synchaeta pectinata, Asplanchna priodonta, Polyarthra vulgaris ve Filinia longiseta
tiirleri en yaygin tirler olarak tespit edilmistir. Tiirkiye su kalite standartlarina gore Kayalikoy Baraji’mn su kalitesi genel
olarak I smif ve Al kalitesinde oldugu belirlenmistir. Baraj goliinde tespit edilen Rotifera tiirlerinin yapisi, dagilimi ve
go6lde Olgiilen ¢evresel parametreler birlikte degerlendirilmistir. Goliin oligomesotrofik karakterde ve igme, tarimsal sulama
ve su {iriinleri yetistiriciligi i¢in uygun suya sahip oldugu sonucuna vartlmstir.

Anahtar Kelimeler: Rotifera, tiir ¢esitliligi, mevsimsel dagilim, su kalitesi, baraj goli

INTRODUCTION

Reservoirs are considered favorable environments to the development of zooplankton
communities, which may establish diverted assemblages in relatively short periods after
impoundment (Rocha et al., 1999). Zooplankton assemblage of an in a reservoir is commonly
constituted by Protozoa, Rotifera, Copepoda and Cladocera (Rocha et al., 1999). Diversity and
abundance of this assemblage were changing depending on from reservoir to reservoir, environmental
factors, physical, chemical, and biological factors and aquatic macrophytes structure. The species
composition, distribution, diversity, and relative abundance of zooplankton of a reservoir could have a
significant impact on fisheries and public health of the reservoir and its users.
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Reservoir differs from natural lakes due to high external nutrient input, large drainage basin, water
level changes, and human activity (Thornton et al., 1990). Freshwater pollution is a matter of serious
global concern today and unfortunately our water resources continue to be more polluted day by day
(Strobl and Robillard, 2008).

Rotifers are one of the most important components in zooplankton community in a freshwater
ecosystem. They play a crucial role in the interlinking food chain in the aquatic ecosystem. Rotifers
can also be used as “biological indicators” for water pollution studies, because their occurrence,
vitality, and responses, change under adverse environmental conditions (Oliver, 1996)

Research on Rotifera has attracted the attention of several researchers throughout the world as they
occupy a central position in the food web of aquatic ecosystem. Several studies have been carried out
on Rotifera in freshwater ecosystem in various parts of Turkey. (Ustaoglu et al., 2012; Ustaoglu,
2015; Giiher, 2014). There are some studies in various reservoirs in Turkey related in particular
Rotifera. (Kaya and Altindag, 2007; Bozkurt and Sagat, 2008; Buyurgan et al., 2010; Ayvaz et al.,
2011; Yildiz, 2012; Saler and Alis, 2014; Tuna and Ustaoglu, 2016; Saler et al., 2017; Giiher and
Colak 2015; Dorak et al., 2019; Dorak, 2019; Giiher, 2019). However, the distribution and diversity
of Rotifera of Kayalikdy reservoir has not been studied so far. Therefore, in the present study, we
have investigated the diversity, distribution, seasonal abundance of Rotifera and some environmental
parameters to determine the best way to use and sustainable development of water resources of
Kayalikoy reservoir.

MATERIALS and METHODS
The study area

Kayalikoy Reservoir was built between the years 1981 and 1986 for irrigation and flood control
on Teke Stream and was named from Kayali village to the west of the reservoir. The reservoir is
located 12 km to the west of Kirklareli city center (41°13'34"N; 26°54'14"E). Because it is surrounded
by rock formations, both the lake and the littoral region lack water plants. The volume of the reservoir
is 144.2 hm® and the surface area is 10.20 km?. Although the reservoir is fed mainly by the Teke
Stream, it is also replenished by other small streams in the region and rainfall. In addition to its role in
irrigation and flood control, it is also providing drinking and domestic water of Edirne city.
Sampling

The samples were collected in monthly intervals from May 2018 to April 2019 in three different
stations in the reservoir. The 1% sampling station is in the western part of the reservoir where Teke
Stream feeds the lake (41°49'30.5"N; 27°06'30.3"E). The 2" sampling station is located in the middle
of the reservoir (41°47'28.3"N; 27°08'07.3"E) and the 3™ sampling station is the eastern branch of the
reservoir (41°48'06.0"N; 27°09'13.1"E) (Figure 1).
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Figure 1. Location of Kayalikdy reservoir and the sampling stations

Rotifera samples were collected with a Hensen type plankton net (mesh size 55 p, mouth diameter
15 cm, length 75 cm) vertically up to the surface from the bottom point (10 m deeply). Samples were
brought to the laboratory in 250 ml plastic bottles containing 4% formaldehyde. In the laboratory,
samples were identified to species level according to Ruttner-Kolisko (1974), Koste (1978), Herzig
(1987), De Manuel Barrabin (2000), Segers (2008) and Ustaoglu et al., (2012) and their counting was
made according to Edmondson (1959) using an Olympus inverted microscope. Densities are
presented as the number of individuals per cubic meter (ind/m°).

Some physicochemical parameters, such as water temperature, Secchi Disk depth, conductivity,
pH, dissolved oxygen were measured on-site simultaneously with the sampling time. To determine
the other physicochemical and biological variables of the water, sampling was made by a Ruttner
water sampler. The analyses were done in laboratories of Trakya University Technology Research
Development Application and Research Center (TUTAGEM).

Shannon-Weaver index and Simpson’s diversity index were used to determine the species
diversity and the species richness of Rotifera in the reservoir (Shannon & Weaver, 1949). Bray-
Curtis similarity index was used to examine the similarities of sampling months and stations
according to diversity and abundance of Rotifera species (Jaccard 1912). Pearson Correlation was
used to determine the relationship of Rotifera with environmental parameters (Krebs, 1999).

RESULTS and DISCUSSION
Physical and Chemical Variables

Sixteen environmental parameters were measured to determine the physicochemical characteristics
of the Kayalikdy reservoir. The measured of environmental parameters and their minimum, maximum
and average values are given in the Table 1. AT: 3.333-30.000 (°C); WT: 4.167-26.500 (°C); SD:
36.667-186.667 (cm); DO: 8.487-13.760 (mg/L); pH: 6.360 9.477; EC:177.233-319.767 (uS/cm);
NO,™: 0.002-0.131 (mg/L); NOs™: 0.062-4.967 (mg/L); PO,: 0.000-0.839 (mg/L); Cl,: 8.859-25.767
(mg/L); SO,*:14.665-17.076 (mg/L); Na:1.894-12.695 (mg/L); Mg:1.349-8.899 (mg/L); K: 0.718-
25.019 (mg/L); Ca: 2.646-23.479 (mg/L); Chl-a: 4.333-23.833(ug/L) (Table 1). Variations in these
environmental parameters according to the sampling months are given in Figure 2. In this study, no
significant difference was observed in the change of physicochemical parameters according to
stations. The results obtained in stations are similar to each other (P>0.01)
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Table 1. The measured of physicochemical parameters and their minimum, maximum and average values.
According to months  According to seasons

Abbreviation Average of reservoir

Min Max Min Max
Air temperature AT (°C) 3.333 30.000 5.111 27.333 17.136 £9.06
Water temperature WT (°C) 4.167 26.500 5.722 25.056 15.530+£7.74
Secchi disk depth SD (cm) 36.667 186.667  50.000  130.000 94.242 +£39.34
Dissolved oxygen DO (mg/L) 8.487 13.760 8.653 13.760 10.277 £ 1.66
pH pH 6.360 9.477 8.173 9.108 8.435+0.79
Electrical conductivity EC (uS/cm) 177.233 319.767 201.967  278.167 249.936 £41.91
Nitrite nitrogen NO,-N (mg/L) 0.002 0.131 0.008 0.120 0.054 = 0.05
Nitrate nitrogen NO3-N (mg/L) 0.062 4.967 0.726 3.937 2458 £ 1.67
Phosphate PO,4 (mg/L) 0.000 0.839 0.004 0.422 0.126 £0.24
Chlorine Cl, (mg/L) 8.859 25.767 9.635 21.583 15.675+6.38
Sulphate SO,% (mg/L) 14.665 17.076  14.830 16.594 15.999 +0.78
Sodium Na (mg/L) 1.894 12.695 2.215 11.010 7.304 +4.08
Magnesium Mg (mg/L) 1.349 8.899 2.969 7.930 5.613+£2.71
Potassium K (mg/L) 0.718 25.019 1.622 18.135 8.691 £ 8.58
Calcium Ca (mg/L) 2.646 23.479 6.736 17.633 12.060 + 6.34
Chlorophyll-a Chl-a (pg/L) 4.333 23.833 4.833 16.257 10.713 +7.00

Maximum water temperature was recorded in July and in summer season and the minimum in
January and in winter season (Table 1, Figure 2). The amount of zooplankton in fresh water is
affected by temperature changes. Because temperature is the most important factor affecting the
amount of nutrients and life in fresh water (Geller and Miiller, 1981). In the present study, the lowest
total Rotifera abundance was found in winter (1474 ind/m®) when the water temperature reached its
lowest values.

During the study period in Kayalikdy reservoir, the maximum pH was recorded in April and in
spring season and the minimum in July and in summer season (average 8.435+ 0.79) (Table 1, Figure
2). Many species of fish and aquatic organisms develop well in waters with a pH range of 6.5 - 8.5
(Arrignon, 1976; Dauba, 1981). The pH value of lake was moderately alkaline varying from 7.5 to 8.2
(Berzins and Pejler, 1987). According to the average pH values, Kayalikdy reservoir was rated as an
alkaline water bearing reservoir.

In freshwater ecosystems, the least dissolved oxygen amount for aquatic life should not be less
than 5.0 mg/L. With the oxygen content falling below 5 mg/L, living will be affected, and some
species will be damaged. (Kaya and Altindag, 2007). In this study, the mean dissolved oxygen value
was found as 10.277 + 1.66 mg/L (Table 1).

The lake is considered as eutrophic if the measured Secchi Disk is between 0.8 and 1.5 m,
mesotrophic if it is between 1.4 and 2.4 m and oligotrophic if it is between 3.6 and 5.9 m (Ryding and
Rast, 1989) In this study, the mean Secchi Disk value was found as 94.242 + 39.34 (cm) (Table 1).
According to Secchi Disk depth, Kayalikdy reservoir could be categorized as eutrophic. Maximum
chlorophyll-a was recorded in August and in summer season and the minimum in February and the
winter season (average 10.713 +7.00 pg/L) (Table 1). For ponds and dam lakes, the amount of
chlorophyll-a in oligotrophic lakes is <3.5 pg/L, between 3.5-9.0 pg/L in mesotrophic lakes and
between 9.1-25 pg/L in eutrophic lakes (Anonymous, 2015). According to the chlorophyll-a values
Kayalikoy reservoir was classified as mesotrophic.

During the study period in Kayalikdy reservoir, the nitrite nitrogen concentration was recorded
minimum in September and winter season and maximum in May and summer season (average 0.054
+ 0.05). Nitrate nitrogen concentration was recorded minimum in autumn and the winter season and
maximum in May and spring season (average 2.458 + 1.67). Maximum phosphate was recorded in
May and in spring season and the minimum in July, August, and in the autumn season (average 0.126
+ 0.24 mg/L). Maximum sodium was recorded in November and in the autumn season and the
minimum in December and winter season (average 7.304 + 4.08 mg/L). The average of magnesium
values was determined as 5.613 + 2.71 mg/L in the reservoir. The potassium values were detected the
maximum in November and in autumn season and the minimum in January and winter season
(average 8.691 +8.58 mg/L) (Table 1, Figure 2). When we compare these results with Anonymous
(2015, 2019), it can be seen that water quality is Class | and Al. Also, According to these data,
Kayalikoy reservoir is suitable for drinking, agricultural irrigation, and aquaculture.
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Figure 2. Variations of the physicochemical variables according to the sampling months

Rotifera community structure

As a result of the qualitative evaluation of the samples taken from the reservoir were recorded 40
species belonging to 16 families of Rotifera (Table 2). Brachionidae (15 species) and Synchaetidae (6
species) have 50% of species, especially the genera Brachionus, Keratella and Polyarthra (Table 2).
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Table 2. Rotifera species and minimum, maximum and average values of their annual numbers per m®
Accordingto  According to Average of

months seasons reservoir
ROTIFERA Max Min Max Min
Anuraeopsis fissa Gosse, 1851 619 0 206 0 64 +177
Anuraeopsis navicula Rousselet, 1911 354 0 177 0 32 £102
Brachionus angularis Gosse, 1851 2212 0 1902 0 362 + 740
Brachionus bidentatus Anderson, 1889 88 0 29 0 8+25
Brachionus calyciflorus Pallas, 1766 2831 0 1858 0 70 + 1054
Brachionus diversicornis (Daday, 1883) 7519 0 3479 0 1817+269%4
Brachionus urceolaris Miiller, 1773 1504 0 752 0 137 £432
Brachionus quadridentatus Hermann, 1783 6812 0 4040 0 1303+2083
Brachionus falcatus Zacharias, 1898 4158 0 1828 0 539 + 1208
Brachionus plicatilis Miiller, 1786 4600 0 2389 0 925+ 1579
Kellicottia longispina (Kellicott, 1879) 34943 0 14872 0 5091 +10478
Keratella cochlearis (Gosse, 1851) 3273 0 2389 59 796 £ 961
Keratella quadrata (Miiller, 1786) 6546 0 2975 0 1688 +1996
Keratella tecta (Gosse, 1851) 1415 0 472 0 129 + 407
Keratella tropica (Apstein, 1907) 265 0 133 0 40 + 87
Polyarthra dolichoptera Idelson, 1925 5839 0 3598 0 1078+2018
Polyarthra vulgaris Carlin, 1943 4689 0 2624 0 788 £ 1492
Polyarthra remata Skorikov,1896 1238 0 752 0 169 =351
Polyarthra euryptera Wierzejski, 1891 796 0 265 0 80 +228
Synchaeta oblonga Ehrenberg, 1832 4069 0 1858 29 780 £+ 1391
Synchaeta pectinata Ehrenberg, 1832 3185 0 1592 118 499 + 886
Asplanchna priodonta Gosse, 1850 22470 0 9053 0 6072+6840
Mytilina mucronata (Miiller, 1773) 177 0 118 0 32+68
Lecane luna (Miiller, 1776) 177 0 88 0 32+57
Lecane bulla (Gosse, 1886) 1858 0 1209 0 362 + 692
Ascomorpha ovalis (Bengendahl, 1892) 3539 0 1180 59 474 +£1010
Ascomorpha saltans Bartsch, 1870 708 0 442 0 121 £257
Ascomorpha ecuadis Petry, 1850 8669 0 3185 0 1021 +2473
Gastropus minor (Rousselet, 1892) 708 0 236 0 97 £218
Epiphanes macroura (Barrois & Daday, 1894) 796 0 265 0 72 £229
Euchlanis lyra Hudson, 1886 88 0 29 0 8+25
Trichocerca capucina (Wierjeski & Zacharias, 1893) 531 0 265 0 72+ 164
Trichocerca cylindrica (Imhof, 1891) 1327 0 531 0 249 + 423
Trichocerca elongata (Gosse, 1886) 973 0 354 0 137+£293
Trichocerca bicristata (Gosse, 1887) 88 0 29 0 8+25
Trichocerca longiseta (Schrank, 1802) 8493 0 3892 0 1062 +2520
Hexarthra mira (Hudson, 1871) 1592 0 531 0 169 £ 452
Pompholyx sulcata Hudson, 1885 442 0 265 0 48 £ 127
Testudinella patina (Hermann, 1783) 1238 0 531 0 161 +357
Filinia longiseta (Ehrenberg, 1834) 3008 0 1504 29 716 + 1029
Total 53167 708 42966 1474 27938 + 18992

When the sampling months were evaluated in terms of species diversity, the highest number of
species were found in September (22 species) followed by August (21 species) and October (20
species) while the lowest species number was found in January (2 species) and February (3 species).
Monthly changes in species richness, diversity, and maximum dominancy of Rotifera are given in
Table 3. According to the results of Simpsons Diversity index, while species richness is the maximum
(12.642) in October, it was found in its lowest value (1.245) in January. According to Shannon
diversity index, while species richness is the maximum (0.969) in December, it was found in the
lowest value (0.502) in January (Table 3).

Table 3. Species diversity and species richness values of Rotifera according to the sampling months

Index Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Simpsons

Diversity (1/D)  6.351 2.237 2.146 5.757 3.393 9.105 12.642 3.718 4.589 1.245 1.825
Shannon J' 0.802 0.517 0.485 0.769 0.577 0.793 0.893 0.683 0.969 0.502 0.696
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Anuraeopsis navicula, Brachionus bidentatus, B. urceolaris, Keratella tecta, Epiphanes macroura,
Euchlanis lyra, Trichocerca bicristata were sampled only in one month during the study. The most
common specie in the reservoir were Keratella cochlearis found in for ten months. This species is
followed by Keratella quadrata, Synchaeta pectinata, Asplanchna priodonta, Brachionus
guadridentatus, Polyarthra vulgaris and Filinia longiseta species that have been found for seven
months. All the species determined are recorded for the first time in Kayalikdy reservoir. According
to Ustaoglu (2015) and Giiher (2014), all the species recorded in the Kayalikdy reservoir are widely
distributed in Turkey. Sladecek (1983) suggested the Brachionidae family and Brachionus species as
indicators of highly trophic habitat. In this study 10 species from Brachionidae were identified. Also
to determine the trophic index of the lake, Brachionus:Trichocerca (QB/T) equality was used
(Sladecek, 1983). The QB/T index shows the rate of the number of Brachionus to the number of
Trichocerca. The Q index is evaluated in three groups for the lake’s trophic state, that Q=1 means
oligotrophy, Q = 1.0-2.0 means mesotrophy, and Q>2 means eutrophy. In this study, Kayalikdy
reservoir was determined (8 species of Brachionus and 5 species of Trichocerca) QB/T = 1.6.
According to this, the Kayalikdy reservoir showed oligomesotrophic property.

The quantitative evaluation of the Rotifera samples were found an average of 27938 + 18992
ind/m’in the Kayalikdy reservoir (Table 2). When the sampling months were evaluated based on
average individual values per m®, the maximum number of Rotifera was found in May (53167 ind/m®)
followed by September (52731 ind/m?), August (45117 ind/m®) and October (44409 ind/m®) and the
minimum was found in December (708 ind/m®) followed by January (796 ind/m® (Figure 3).
Asplanchna priodonta was the leading species in terms of density (6072 + 6840 ind/m®), followed by
Kellicottia longispina (5091 + 10478 ind/m?), Brachionus diversicornis (1817 + 2694 ind/m®) and
Keratella quadrata (1688 + 1996 ind/m®). The lowest density values were measured for Brachionus
bidentatus, Euchlanis lyra and Trichocerca bicristata (8 + 25 ind/m®), Anuraeopsis navicula (32 +
102 ind/m®), Mytilina mucronata (32 = 68 ind/m®) Lecane luna (32 + 57 ind/m®) (Table 2).
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Figure 3. Total abundance of Rotifera according to the sampling months

Looking at the results of Bray-Curtis index, to compare the similarities of months according to
abundance and diversity of Rotifera species identified in the reservoir, while the highest similarity
was found between September-October (56.4634 %) and April- November (50.6779 %), the lowest
similarity was observed between December-September (2.5257 %) and January-October (3.5217 %)
(Figure 4). The highest similarity between stations was found between 2" station - 3" station
(83.3938 %) and lowest similarity was found between 1% station —2" station (78.006 %) and 1%
station -3 station (78.7156%) (Figure 5).
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Figure 4. Bary-Curtis index similarity of Rotifera according to the sampling months
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Figure 5. Bary-Curtis index similarity of Rotifera according to the sampling stations

The maximum number of Rotifera were recorded in the 2" station (33487 ind/m°) followed by the
3" and 1% stations with 25478 ind/m*® and 24850 ind/m° respectively (Figure 6). Brachionus
bidentatus, Euchlanis lyra (1*) and Trichocerca bicristata (2™) were found only in one station.
Keratella tropica, Lecane luna (1% and 2™ stations) and Pompholyx sulcata (1% and 3" stations) were
found only in two stations and other species were found at all stations.
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Figure 6. Total abundance of Rotifera according to the sampling stations

The maximum organism number was found in autumn (42966 ind/m?), followed by spring (37217
ind/m® and summer (30096 ind/m?) and the minimum was found in winter (1474 ind/m®) (Figure 7).
Also, the results of the cluster analysis showed that spring with summer (41 % similarity) and summer
with autumn (49 % similarity) were very similar to each other apart from winter.
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Figure 7. Seasonal total abundances of Rotifera in the reservoir
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Pearson Correlation was used to determine the relationship of Rotifera with environmental
parameters. Rotifera is a positive significant relationship with AT (r=0.759), WT (r=0.682), SD
(r=0.701), SO, (r=0.827), Na (r=0.798), Mg (r=0.676) and Chl-a (r=0.616) (P<0.01).

When the results of this research were compared with the zooplankton data formerly reported in
reservoirs, it is seen that different results were obtained in terms of Rotifera abundance and diversity
depending on the characteristics of the sampled reservoirs. For instance, Buyurgan et al. (2010)
reported 43 Rotifera in Asartepe Dam Lake; Ayvaz et al. (2011) reported 11 species in the Afsar
reservoir; Saler et al. (2017) reported 17 species in Boztepe Tecai Kutan reservoir; Ozdemir Mis and
Ustaoglu (2018) found 25 Rotifera species in the Adigiizel reservoir; Dorak (2019) reported 33
Rotifera species in Biiyiikgekmece reservoir, while identified Keratella cochlearis Polyarthra
vulgaris Synchaeta oblonga Brachionus urceolaris Epiphanes macroura as the most common species.
Giiher (2019) found 33 species belonging to Rotifera in Kadikdy reservoir while reported Asplanchna
priodonta, Brachionus angularis, Filinia terminalis and Keratella cochlearis, as the most common
species. As it is observed in these researches, diversity and abundance of Rotifera varies depending on
from reservoir to reservoir, environmental factors, physical, chemical and biological factors.

CONCLUSION

In conclusion a total of 40 Rotifera species were determined in the qualitative and quantitative
evaluation of plankton in Kadikdy reservoir during the study period. All the species determined are
recorded for the first time in KayalikOy reservoir. According to Ustaoglu et al. (2012), Ustaoglu
(2015) and Giiher (2014), all the species recorded in the Kadikdy reservoir are widely distributed in
Turkey. The most common species in the reservoir were found Brachionus quadridentatus, Keratella
cochlearis, K. quadrata, Synchaeta pectinata, Asplanchna priodonta, Polyarthra vulgaris and Filinia
longiseta. Also, Anuraeopsis navicula, Brachionus bidentatus, Brachionus urceolaris, Keratella tecta,
Epiphanes macroura, Euchlanis lyra, Trichocerca bicristata were found only in one month during. In
terms of the species diversity, it was found that the richest months were September, October and
August (respectively 22, 21, 20 species) followed by April with 13 species.

The quantitative evaluation of the Rotifera samples were found an average of 27938 + 18992
ind/m®in the Kayalikdy reservoir. In the present study, while the maximum numbers of Rotifera in the
Kayalikoy reservoir were found in autumn (42966 ind/m®) and at 2™ station (33487 ind/m®), the
minimum numbers were recorded in winter (1474 ind/m® and at 1% stations (24850 ind/m?). The
result of the cluster analysis showed that the stations were very similar to each other (78-83%
similarity). The comparison of the results of physicochemical analyses with Anonymous (2015,
2019), it can be seen that water quality is Class | and ALl. On the other hand, according to Secchi Disk
and chlorophyll-a, there is a transition from mesotrophic level to eutrophic. Brachionus:Trichocerca
(QB/T) index and nutrient salts was determined mesotrophic. It can be classified as oligotrophic
character according to other parameters. Rotifera species with AT, WT, SD, SO4, Na, Mg, and Chl-a
was a positive significant relationship was found.

When we examined the species identified in the reservoir, the distribution of the individuals that
make up the Rotifera fauna and physicochemical parameters as a whole, it has been concluded that
Kayalikdy reservoir has water suitable for drinking, agricultural irrigation and aquaculture and it’s
was classified as oligomesotrophic character.
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Ozet

Bu caligmada, Ocak-Mart 2017 tarihleri arasinda Marmara Denizi Gemlik Korfezi’nden yakalanan 213 adet giimiis balig
(Atherina hepsetus L.) bireyinde morfometrik iligkiler, sag ve sol premaksil kemik 6zellikleri, boy ve agirlik dagilimlari, boy-
agirlik iliskisi ve kondisyon faktdrii belirlenmistir. Yakalanan &meklerden 24 adet metrik ve meristik 6lglim elektronik
kumpasla yapilmig aralarmdaki iliskiler hesaplanmistir. Calismada elde edilen 6rneklerin total boy ve agirliklari sirastyla 99-
145 mm ve 6,4-18 g arasinda dagihm gostermektedir. Tiim ornekler igin boy-agirlik iliskisi W=0,012L%™* ortalama
kondisyon faktorii degeri ise 0,65 olarak hesaplanmustir. Tiiriin sistematiginde kullanilan premaksil kemiklerinin sag ve sol
ciftlerinin biyometrik 6zellikleri farkli eksenler iizerinde belirlenmistir.

Anahtar Kelimeler: Gemlik Korfezi, Atherinidae, boy-agirlik iligkisi, premaksil

A Research on Some Biological Properties of Mediterranean Sand Smelt (Atherina hepsetus L.) Population in the Sea
of Marmara

Abstract

In this study, the morphometric relationship, right and left premaxillary bone characteristics, length and weight
distributions, length-weight relationship and condition factor of 213 Mediterranean sand smelt (Atherina hepsetus L.)
individuals which caught from the Gemlik Gulf, Marmara Sea, between January and March 2017 were determined. In the
present study, 24 metric and meristic measurements were carried out by electronic calipers and the relationships among them
were calculated. The total length and weights of the samples obtained in the study ranged from 99-145 mm and 6.4-18 g,
respectively. The length-weight relationship was calculated as W=0.012L%7* and the average condition factor value was 0.65
for all samples. The biometric properties of right and left pairs of premaxillary bone used in the systematics of the species
were determined on different axes.

Keywords: Gulf of Gemlik, Atherinidae, length-weight relationship, premaxillary

GIRIS

Morfometrik karakterler, meristik karakterlerden farkli olarak sadece embriyonik evrede degil,
yasamlar1 boyunca cevresel faktorlerin etkisiyle gelisimlerini devam ettirirler. Farkli habitatlarda
yasamini siirdiiren popiilasyonlarda bireyler ekolojik faktorlerin etkisiyle fenotipik farklilik
gosterebildiginden, morfometrik verilerin degerlendirilmesi ©6nemli olmaktadir. Meristik ve
morfometrik karakterler tiirlere 6zgii olmasmdan dolayr balik stoklarini ayirma ve tanimlama
calismalarinda kullanilmaktadir (Avsar, 2016). Farkli viicut 6l¢iimleri 6teden beri geleneksel olarak
stoklar1 karakterize etmek i¢in, balik¢ilik biyolojisi ve degisik taksonomik kategoriler arasindaki
iligkilerin belirlenmesinde yaygin olarak kullanilmaktadir (Turan, 1999; Kara ve Akyol, 2003).

Atherina cinsi Atherinidae familyasina dahil olup, diinya da 5 tiirii bulunmakla birlikte, tilkemiz
denizlerinde ise 3 tiir ile temsil edilmektedir (Froese ve Pauly, 2019). Bunlar Atherina boyeri (giimiis
balig1); Atherina hepsetus (giimiis baligi, ¢amuka) ve Atherina presbyter (giimiis baligi)’dir. A.
hepsetus tiiriine ait yurdumuzda bazi denizler i¢in yapilmis sinirli sayida arastirma bulunmaktadir.
Torcu ve Aka, (2000) A. hepsetus tiiriiniin Edremit Korfezi popiilasyonunun metrik ve meristik
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ozelliklerini bildirmislerdir. Tirlin boy-agirhik iliski parametreleri ise, Canakkale Eceabat’dan
yakalanan 564 bireyle Altun (2000), Erdek Kérfezi’nden 65 bireyle Keskin ve Gaygusuz (2010), Izmir
Koérfezi Homa Dalyani’ndan 66 bireyle Acarli vd., (2014) ve izmir Kérfezi’nden yakalanan 83 bireyle
Kara vd, (2017) tarafindan belirlenmistir.

Yapilan literatiir taramasi sonucunda tiirlin Marmara Denizi Gemlik Korfezi popiilasyonunda bir
arastrmanin yapilmadigi belirlenmistir. Bu c¢alismada, tiiriin sistematiginde kullanilan premaksil
kemiklerinin biyometrisinin, baligin morfometrik 6zelliklerinin ve bunlarin birbirleriyle olan
iligkilerinin ve boy-agirlik iliskisi parametrelerinin belirlenmesi amaglanmustir. Dolayisiyla Marmara
Denizi A. hepsetus popilasyonu ile denizlerimizdeki diger popiilasyonlarinin karsilastirmasi da
hedeflenmistir.

MATERYAL ve YONTEM
Calisma materyalini olusturan 213 giimiis baligi, ¢gamuka A. hepsetus bireyleri Marmara Denizi
Gemlik Korfezi’'nden Ocak 2017—Mart 2017 tarihleri arasinda yakalanmistir (Sekil 1).
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Sekil 1. Calisma alan1

Agirlik olgiimleri, her bir 6rnek iizerindeki yabanci maddeler temizlendikten sonra + 1 g
hassasiyetle yapilmistir. 213 bireyin biyometrik Sl¢limleri icin total ve standart boylari ile birlikte her
biri {izerinde 24 metrik uzunluk 6l¢iimii alinmustir. Olgiimler elektronik kumpas kullanilarak = 1 mm
hassasiyetle yapilmis olup, veriler kataloglara kaydedilmistir. Yapilan metrik Sl¢timler balik {izerinde
gosterilmistir (Sekil 2). Orneklerin metrik dlciimleri almirken viicudunda deformasyon olmayan
bireyler degerlendirilmistir. Bireylerin agirlik ve metrik dlciimlerine ait ortalama (X), standart sapma
(S.S.), standart hata (S.H.), minimum ve maksimum degerleri MINITAB 17.0 istatistik programi
kullanilarak hesaplanmustir. Ayrica, varyasyon Kkatsayisi degeri; %VK=(S.S./X)*100 formiilii
kullamlarak hesaplanmistir (Zar, 1999). Incelenen tiim bireyler (n=213) icin boy-frekans ve agirlik-
frekans dagilimlar1 esey ayrimiyapilmadan tiim bireyler i¢in belirlenmistir. Boy agirlik iliskisi W=

a*L allometrik biliylime esitliginden, kondisyon faktorii (K) ise K=(W/L )*100 esitliginden
yararlanilarak hesaplanmistir (Ricker, 1975; Avsar, 1998). Elde edilen b degerinin izometrik
bliylimeden (b= 3) farkli olup olmadig t-test’i kullanilarak test edilmistir (Zar 1999). Bagintilardaki
W= balik agirligi (g), a ve b iligki sabitleri, L= balik total boyudur (mm).

Aragtirilan A. hepsetus popiilasyonu bireylerinin degerlendirilecek olan premaksil kemikleri giftler
halinde dikkatli bir bigimde ¢ikarilmis %4 ’lik NaOH ¢ozeltisinde temizleip kurulanarak analizlere
kadar uygun bir sekilde saklanmigtir. Sag ve sol premaksil kemiklerinin morfometrik Glglimlerini
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gerceklestirmek amaciyla stereo mikroskoba bagh goriintiileme sisteminden yararlamlmis, her
kemigin fotografi ¢ekilerek apofiz ve disli kol eksen Olgiimleri alinmig ve kataloglara kaydedilmistir
(Quignard ve Pras 1986) (Sekil 3). Sag ve sol premaksil kemikleri tizerinde belirlenen eksenlerde
alinan uzunluklar arasinda fark olup olmadig paired-t testi kullamlarak test edilmistir.
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Sekil 2. A. hepsetus 6rneklerinde yapilan dlgtimler (Fischer vd., 1987°den alinarak diizenlenmistir) [2.
Total Boy (TB), 3. Catal Boy (CB), 4. Standart Boy (SB), 5. Preorbital Mesafe (PO), 6. G6z Cap1 (GC), 7.
Interorbital Mesafe (10), 8. Bas Boyu (BB), 9. Bas Genisligi (BG), 10. Solunga¢ Kapag1 Uzunlugu (SKU), 11.
Predorsal uzaklik (BD1) 12. Burun Ucu-2. Dorsal Yiizgeg arasi mesafe (BD2), 13. Preanal uzaklik (PA), 14.
Prepektoral uzaklik (PP), 15. Preventral uzaklik (PV), 16. 1. Dorsal Yiizge¢ Taban Uzunlugu (D1T), 17. 2.
Dorsal Yiizge¢ Taban Uzunlugu (D2T), 18. Anal Yiizge¢ Taban Uzunlugu (AT), 19. Pektoral Yiizge¢c Taban
Uzunlugu (PT), 20. Ventral Yiizge¢ Taban Uzunlugu (VT), 21. Maksimum Viicut Yiiksekligi (MxVY), 22.
Minimum Viicut Yiiksekligi (MnVY), 23. Viicut Genisligi (VG), 24. Kaudal Pediinkiil Genisligi (KG)]

Sekil 3. A. hepsetus’ta premaksil (a:sol, b:sag) tizerinde 6lgiilen eksenler (A-Apofiz, B-Disli kol)
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BULGULAR

Ornekleme boyunca elde edilen 213 bireyin incelenen metrik uzunluklarmin ortalama, minimum,
maksimum, standart sapma, standart hata ve varyasyon katsayisi1 degerleri Tablo 1’de gosterilmistir.
Yapilan hesaplamalar sonucunda degiskenlik ozellikleri degerlendirildiginde, en az degiskenlik
gosteren Ol¢iimiin g6z cap1 (%VK=0,042) oldugu tespit edilmistir (Tablo1).

Tablo 1. Morfometrik dl¢iim degerleri* (n=213)

Karakterler Ort+SS Min Maks % VK
B 111,89+5,20 99,00 145,00 31,62
CB 103,44+5,18 93,00 132,00 26,80
SB 94,92+4,73 84,00 122,00 22,40
PO 6,37+0,43 5,04 7,82 0,19
GC 2,95+0,20 2,32 3,90 0,04
o 6,61+0,56 4,79 8,77 0,32
BB 21,39+1,03 19,32 27,21 1,06
BG 9,91+0,60 8,30 12,50 0,36
SKU 7,05+0,05 5,72 9,49 0,26
BD1 43,36+2,33 39,00 56,00 5,43
BD2 65,66+3,47 59,00 86,00 12,07
PA 64,74+3,59 57,00 84,00 12,92
PP 20,38+1,15 18,00 26,00 1,33
PV 38,04+2,19 32,00 50,00 4,82
D1T 7,40+0,94 4,60 10,06 0,90
D2T 10,06+0,74 8,08 12,64 0,55
AT 12,02+0,95 9,84 15,47 0,90
PT 4,84+0,45 3,70 6,16 0,20
VT 1,78+0,26 1,31 3,00 0,07
MxVY 15,81+1,00 13,03 20,29 1,01
MnVY 6,04+0,32 5,25 7,55 0,10
VG 11,55+0,82 9,72 15,30 0,68
KG 3,39+0,35 2,51 4,44 0,12

*Boy ol¢timleri mm cinsinden dl¢iilmiistiir.

Tiriin morfometrik 6zelliklerinin total boyla olan iliski denklemleri ve tanimlayicilik katsayilari
Tablo 2’de sunulmus ve en yiiksek tanimlayicilik katsayisinin standart boy ile oldugu goériilmiistiir.

Tablo 2. Baz1 morfometrik karakterlerin total boyla olan iliskileri (n=213)

Morfometrik Karakterler (mm) Formiil r?

Standart Boy (mm) y=0,812TB + 4,0714 r=0,93
Catal Boy (mm) y=0,877TB + 5,3113 =091
Preanal Mesafe (mm) y =0,6013TB - 2,5362 rr=0,88
BD2 (mm) y=0,5748TB + 1,3557 2=0,87
BD1 (mm) y=0,3597TB + 3,1096 2=0,76
Preventral Mesafe (mm) y =0,3382TB + 0,2002 rr=0,75
Bag Boyu (mm) y =0,1509TB + 4,5119 r*=0,67

A. hepsetus bireylerinde viicut kisimlari birbirleri ile oranlanmus olup bu verilerin ortalama,
standart hata, standart sapma, minimum, maksimum degerleri Tablo 3’te gosterilmistir.

Arastirmada, elde edilen bireylerin Sl¢limleri sonucunda total boy degerleri 99-145 mm arasinda
tespit edilmistir. Boy-frekans grafiginde bireylerin total boy dagilimlarinin, en yogun 111 mm olan
boy degerine sahip oldugu gozlenmistir. Tiim bireyler i¢in ortalama boy degeri ise 111,89 mm olarak
belirlenmistir. Incelenen bireylerin agihiklari, 6,4-18 g arasinda odlciilmiistiir. Agirlik-frekans
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grafiginde, bireylerin agirlik dagilimlar1 degerlendirildiginde, popiilasyonda en baskin agirlik degeri
9,0 g olarak saptanmistir. Ortalama agirlik degeri ise 9,116 g olarak tespit edilmistir (Sekil 4).

Tablo 3. Viicut kistmlarinin birbirine oranlari (n=213)

Oranlar Min Maks Ortalama+SS
TL/SB 1,132 1,286 1,18+0,016
TLIVY 6,250 8,596 7,09+0,329
TL/BB 4,782 5,818 5,23+0,154
SB/VY 5,340 7,290 6,01+0,273
SB/BB 4,046 4,750 4,43£0,125
BB/VY 1,188 1,600 1,35+0,071
BB/GC 3,242 3,771 3,460,462

GC/GAM 0,336 0,636 0,44+0,041

BB/GAM 2,656 4,478 3,25+0,273

Boy-agirlik iliskisi tiim bireyler iizerinden hesaplanarak grafik Sekil 5’de gosterilmistir. Boy-
agirlik iligkisi degerlendirildiginde, W=0,012L%"* tammlayicilik katsayis1 (R®) ise 0,88 olarak
saptanmistir. Boy-agirlik denkleminde ‘b’ degeri (2,74) (% 95CI: 2,73-2,75) olarak hesaplanmis ve
bireylerdeki biiylimenin negatif allometrik oldugu belirlenmistir (P<0,05). Arastirmada kullanilan tiim
bireyler i¢in ortalama kondisyon degeri ise 0,65 olarak hesaplanmustir.

Tiirlin sistematiginde kullanilan kemiklerin, segilen eksenlerdeki (A- Apofiz, B- Disli kol él¢timleri
degerlendirildiginde); sag premaksil kemiginin Sl¢iilen iki eksende de sol premaksil kemiginden daha
uzun oldugu belirlenmistir. Sag ve sol premaksil kemikleri lizerinde belirlenen eksenlerde alinan
uzunluklar arasindaki farklarin, hem A hem de B ekseni i¢in 6nemli (P<0,05) oldugu tespit edilmistir
(Tablo 4). Sag premaksilde hesaplanan A/B oram 1,20 olarak belirlenirken, sol premaksilde A/B orani
1,21 olarak tespit edilmistir.

Tablo 4. A. hepsetusun sag ve sol premaksil kemiklerine ait uzunluk degerleri (A-Apofiz, B-Disli kol)
Sag premaksil-A  Sol premaksil-A  Sag premaksil-B Sol premaksil-B

Ort. 7,4538 7,4093 6,1927 6,0875

SH 0,0249 0,0240 0,0261 0,0259

SS 0,3519 0,3382 0,3661 0,3645

Min. 6,4900 6,0500 5,2380 5,0340

Maks. 9,5310 9,0890 7,8780 7,9480
P<0.05 P<0.05
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TARTISMA ve SONUC

A. hepsetus’un degiskenlik 6zellikleri degerlendirildiginde, bireylerde en az degisimi géz gapinin
gosterdigi belirlenmistir (Tablo 1). Torcu ve Aka (2000), Edremit Korfezi’nde yaptiklar: ¢alismasinda
A. hepsetus igin total boy-bas boyu oranini 4,15+0,08 bulmusken, Gemlik Korfezi’nde stirdiiriilen bu
calismada da total boy-bas boyu orani 5,23+0,01 olarak belirlenmistir (Tablo 3). A. boyeri igin bag
boyu total boyda 4 ya da daha az bulunurken, bu oran A. hepsetus i¢in 4’ten daha fazladir seklinde
rapor edilmistir (Quignard ve Pras 1986). Benzer sekilde Aksiray (1987) bas boyu tam boyda 5-5,5
defa bulundugunu belirtmistir. Tiirlin bu arastirmada belirlenen Gemlik Korfezi popiilasyonu ile
Edremit Korfezi popiilasyonunda (Torcu ve Aka, 2000) morfometrik &zelliklerin ve yapilan
oranlamalar arasmdaki farkliligin ekolojik ozelliklerden kaynaklandigr diisiiniilmektedir (Demir,
2009). Taksonomik arastirmalarda, baligin biiyiikligii ile degisen metrik karakterlerin Olciilerek
belirlenmesinden ziyade, bunlarin birbirleriyle oranlanarak hesaplanan oranlarin verilmesi tiiriin diger
ekolojik sartlarinda yasayan bireyleriyle karsilastirilmasi bakimindan da 6nemlidir.

A. hepsetus tiirtiniin premaksil kemiginde, Apofiz’in disli koldan uzun oldugu belirtilmis (Altun,
1999), bu ¢alismada da apofiz boyu disli koldan daha uzun 6l¢iilmiistiir (Tablo 4). Tayin anahtarinda
da apofizin disli koldan uzun olmast tiiriin taksonomisinde kullanilan bir karakterdir (Quignard ve Pras
1986).

Tiiriin Tiirkiye’de ve diinyada bazi popiilasyonlarinda hesaplanan boy-agirlik iliski parametreleri
Tablo 5’de goriilmektedir. Arastirmalarda hesaplanan b degerlerinin 2,74-3,23 arasinda degisiklik
gostermesinde birgok faktdr etkili olabilmektedir. Tablo 5’te goriildiigii gibi arastirmalarda kullanilan
baliklarin hem sayilar1 farkli hem de minimum-maksimum boy ve agirlik dagilimlar1 farkli olmasi bu
hesaplamalarda 6nem tasimaktadir. Aymi tiirde yillar, farkli habitatlardaki popiilasyonlar, cinsiyet
dagilimi, mevsimler ve hayat donemleri arasinda da degisiklik gosterebilir ve parazit yerlesmesi,
hastalik ve oOrnekleme aninda midenin dolu ya da bos olmasi gibi faktorler bu parametreyi
etkilemektedir (Ricker, 1975). Bununla birlikte baliklarda boy-agirlik iligkisi parametrelerinin; gonad
gelisimi, beslenme orani ve yumurtlama periyodu gibi faktorlere gore degistigi bilinmektedir (Bagenal
ve Tesch 1978).

Bu popiilasyon i¢in kondisyon faktorii 0,65 olarak hesaplanmis olmakla birlikte denizlerimizdeki
diger popiilasyonlar ile karsilastirma yapilamamistir. Boy ve agirlik verileri kullanilarak hesaplanan
kondisyon faktorii (besililik katsayisi) habitat 6zellikleri, yil, mevsimsel veriler, yas gruplari dagilimi,
esey ve esey orani, eseysel olgunluk ve lireme donemine gore degismektedir (Erkoyuncu, 1995).
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Bunlarin yan1 sira ortamda bulunan besin kaynaklarmdan faydalanma oranlari ile de iligkili olabilecegi
de diisliniilmektedir.

Tablo 5. A. hepsetus’un farkli lokalitelerde belirlenen boy-agirlik iliskisi parametreleri

Total Boy Agirhk
min-maks min-maks

564 5,8* 13,0* ** ** 0,0128 2,890 0,999 Eceabat, Canakkale Altun (2000)

N a b r? Lokalite Kaynak

23 43 94 % = 00074 2972 0965 Strymon Halici,Yunanistan fooutrakis ve Tsikliras,

(2003)
31 8 11 ** *x 00056 3077 0,947 Rihios Halici, Yunanistan (’;%%tgk's"e“”""as’
186 40 94  ** ** 00076 2975 0955 Cetina Halici, Hirvatistan ?2‘8'&'3‘)3 ve Glamuzina,
Neretva Halici, Bosna Dulcic ve Glamuzina
** ** 1 i

210 42 90 00058 3077 0950 o 2006)

Keskin ve Gaygusuz,
(2010)

Acarli vd, (2014)

65 2,7 148 ** ** 0,0037 3,236 0,979 Erdek Korfezi

Homa Dalyani,
[zmir Korfezi

83 43 9,0 0,52 4,91 0,0058 3,069 0,990 Gediz, Izmir Kérfezi Kara vd, (2017)

213 99 145 6,4 18 0,0121 2,74 0,88 Gemlik Korfezi Bu Calisma
*Bu ¢aligmada catal boy kullanildig: belirtilmistir. **Belirtilmemis veri.

66 5 106 0,79 81 00059 3,06 0,998

Sonu¢ olarak tespit edilen veriler, bu tiiriin farkli ekolojik sartlardaki popiilasyonlarinda
karsilastirma yapilmasina imkan saglayacaktir. Buna ilave olarak bundan sonra yapilacak yeni
caligmalarda elde edilecek her yeni bilgi, siirdiiriilebilir balikgilik yonetim planlar1 olusturulmasinda
etkin rol oynayacaktir. Bu giine kadar Atherina cinsine ait tiirlerden sadece A. boyeri’nin otolit
Ozellikleri sunulmus oldugundan (Bostanci vd., 2017, Yedier vd. 2019), bundan sonraki yapilacak
arastirmalarda bu cinse ait olan A. hepsetus ve A. presbyter tiirleri i¢in de otolit biyometri dzellikleri
de belirlenmeli ve dolayisiyla Atherina cinsine ait bilgiler tamamlanmalidir.

Tesekkiir: Bu calisma "Gimis Balgl, Atherina hepsetus Linnaeus, 1758’in Marmara Denizi
Populasyonu Uzerine Morfometrik Bir Arastirma" adli yiiksek lisans tezinin bir kismu kullanilarak
olusturulmustur.
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Ozet

Bu caligmada, Gokkusagi alabahiginda (Oncorhynchus mykiss) sperm aktivasyonunda aktivasyon soliisyonu olarak
kuluckahane suyuna ilaveten ovaryum sivisinin kullanilmasinin motilite (%) ve egrisel hiz (VCI, pm/saniye) iizerindeki etkisi
ve ovaryum stvisi uzaklastirilmig yumurta drneklerinde déllenme yiizdesi arastirilmistir. Calismada iireme déneminde 3* yas
grubuna ait {i¢ adet disi ve alti1 adet erkek balik kullanilmistir. Her bir dige bireye ait yumurta drneklerinde, analizi yapilan
sperm Ornekleri ile hem ovaryum sivisi muhafaza edilerek hem de uzaklastirilarak dolleme gergeklestirilmistir. Sperm
orneklerine ait motilite (%) degerlerinde kulucka suyu kullamilarak aktive edilmis drnekler ile ovaryum sivisi kullanilarak
elde edilmis ornekler arasindaki sonuglar istatiksel olarak farkli bulunmusken (p<0.05); motiliteye ait kinematik parametreler
arasindaki fark onemsiz bulunmustur (p>0.05). Dolleme gruplari arasinda ise dollenme yiizdesinde herhangi bir fark
bulunmamustir.

Anahtar Kelimeler: Ovaryum sivisi, Motilite parametreleri, Gokkusagi Alabaligi, Dollenme Yiizdesi

The Effect of Ovarian Fluid on Motility Characteristics and Fertilization Ratio of Rainbow Trout (Onchorhynchus
mykiss) Sperm

Abstract

In this study, the effect of ovarian fluid and hatchery water as activation solutions for sperm activation in rainbow trout
(Oncorhynchus mykiss) on motility (%) curvilinear velocity (VCI, um / sec) and fertilization rate were analyzed. Three
female and six male fish belonging to the 3* age group were used in the study. Each females' egg was fertilized with analyzed
sperm samples both either removing ovarian fluid or not. Between results of the motility (%) values of sperm samples that
activated with hatchery water and ovarian fluid were found statistically different (p <0.05); the difference between the
kinematic parameters of motility was insignificant (p>0.05) among group. There was no difference between the fertilization
rate in the groups.

Keywords: Ovarian fluid, Motility Characteristics, Rainbow trout, fertilization rate

GIRIS

Spermatozoa motilitesi ve spermatozoaya ait hiz parametreleri, erkek bireylerin sahip oldugu
iireme basarisinin belirlenmesinde ve bu bireylerin gamet kalitesinin ortaya konmasinda kullanilan iki
onemli parametredir. Yiiksek motiliteye ve hiza sahip olan spermatozoa’nin mikrofil deligine daha
kisa zamanda ulasmasi, bu sperm hiicrelerinin, “Délleme Yetenegi Yiiksek” baska bir deyisle “Kaliteli
Sperm” olarak simiflandirilmasini saglamaktadir. Sperm motilitesinin analizi dig déllenme 6zelligine
sahip, gametlerini su ya da benzeri soliisyon igerisine birakan tiirlerde 6zellikle 6nem arz etmektedir
(Kime vd., 2001; Cosson, 2004) ve spermatozoonlarin bu su igerisinde mikrofil agikligina dogru
hareketini belirlemede kullanilan bu analiz, déllenme siirecinde kritiktir (Cosson vd., 2008; 2010).

Bircok Teleost balik tiiriinde oldugu gibi Salmonid balik tiirlerinde de spermatozoa testiste ve
seminal plazma igerisinde hareketsiz bir haldedir. Salmonid baliklarda spermatozoa’nin immotile
halde kalmasmin ilk nedeni seminal plazmanin ihtiva ettigi Potasyum (K*) iyonudur. Su ya da yapay
olarak hazirlanmis aktivasyon soliisyonunun icerisine birakilan spermatozoa, seminal plazma’nin K*
iyonundaki degisim ile motil hale gecerler baska bir deyisle hareketlilik kazanirlar. Salmonid
balhklarda K* iyonunun spermatozoa motilitesini inhibe edici bu 6zelligine ilaveten, disi baliklarda
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ovaryum sivisnm  ihtiva ettigi Sodyum (Na®) ve Kalsiyum gibi (Ca®) katyonyalarin
konsantrasyonlarida sperm motilitesini etkiyelebilmektedir (Stoss, 1983; Billard ve Cosson, 1992).

Salmonid baliklarda ovaryum sivisi toplam yumurta hacminin %10-30 oraninda bir hacime sahiptir
ve yumurtalarm birakilmasi ile su ortamina birakilmaktadir. Ovaryum sivist kan plazmasimin
filtrasyonu ve ovaryuma ait epitel dokunun salgi aktivitesi sonucu olugmaktadir ve cesitli yap1
maddelerini, metabolitleri ve hormonlar1 icermektedir (Hirano vd., 1978; Lahnsteiner vd., 1995;
Zadmajid vd., 2019). Ovaryum sivisinin sperm motilitesini baglatmak ve arttirmak basta olmak tizere,
dollenme yiizdesini arttrmak, feromon ozellikler, cinsiyet steroidlerini artirmak ve yumurtalari
korumak gibi 6zellikleri vardir (Lahnsteiner, 2002; Johnson vd., 2004). Bununla birlikte ovaryum
stvisimn  spermatozoa yasam siiresini arttirdigi (Lahnsteiner vd., 1995; Dietrich vd., 2008) ve
spermatozoa kinematik parametrelerinden hiz, yon ve hareket sekli gibi parametreleri etkiledigi de
bilinmektedir (Lahnsteiner vd., 1995). Yapilan ¢aligmalar ile ovaryum sivisinin déllenme ortaminda
bulunmasinin spermatozoonlarm yasam siiresini arttirdigi Tath su baliklarindan Dere iskorpit baligi
(Cottus gobio) (Lahnsteiner vd., 1997) ve Kahverengi alabalik (Salmo trutta f.fario) gibi tiirlerde
ortaya konmustur (Lahnsteiner, 2002). Salvelinus alpinus (Turner ve Montgomeria, 2002; Dietrich vd.,
2008); Atlantik morinas1 (Gadus morhua) (Litvak ve Trippel, 1998) gibi tiirlerde spermatozoa
aktivasyonu i¢in ovaryum sivisimin kullanilmasinin; tath su, deniz suyu ya da yapay aktivasyon
soliisyonlarmin kullanildigi durumlar ile karsilagtirilmasinda, spermatozoa hiz parametrelerinde ve
motilite stiresinde artis ile sonuglandigr bulunmustur. Bu ¢aligmalarin aksine Spinachia spinachia
(Elofsson vd., 2003) ve Kizil Somon Baligir (Oncorhynchus nerka) (Macfarlane, 2002) gibi tiirlerde
ovaryum sivisinin sperm yasam siiresi iizerinde arttirict bir etkisinin olmadigini ifade eden
caligmalarda mevcuttur. Ovaryum sivisinin kimyasal ve fiziksel yapist balik tiirleri arasinda oldugu
gibi tiir icerisinde de farklilik gdstermektedir ve dollenme esnasinda her bir disi balik iireme dénemi
stirecinde kendine 6zgii bir déllenme ortamu yaratir (Lahnsteiner, 2002). Ovaryum sivisinin, spermin
ortama birakilmasindan sonra, yumurta ve spermatozoa arasindaki etkilesimi baslattigi, dispersiyonu
dusiirdiigii ve dollenme icin gerekli olan mikro-¢cevre ortamini saglayan iyon konsantrasyonunu
korudugu bilinmektedir (Lahnsteiner, 2002; Rosengrave vd., 2009). Tiim bu asamalarda, ovaryum
sivisinin tiir igerisinde her bir diside farkli kimyasal ve fiziksel Ozellikte olmasi, spermatozoa
lizerindeki farkli etkilerini de agiklamaktadir. Aynm1 zamanda bu kimyasal ve fiziksel o6zellikler,
spermatozoa’da motilite baglar baslamaz, ortamdaki yumurta ve ovaryum sivisinin varligi ile sperm
hiicrelerinin yumurtaya dogru hareket etmeye baslamasini saglamaktadir ve bu “Kemotaksi” olarak
bilinmektedir (Morisawa ve Yoshida, 2005). Litvak (Litvak ve Trippel, 1998) ve Rakitin (Rakitin
vd., 1999a,b) yapmis oldugu ¢alismada erkek bireyin délleme basarismin farkliligini; farkli disilere ait
ovaryum stvilarinin farkli kimyasal 6zelliklerinden kaynaklandig: ifade etmektedir.

Délleme esnasinda kullanilan su ya da benzeri aktivasyon soliisyonlar1 spermatozoaaktivasyonunu
saglamasinin yani sira yumurtanin ddlleme sonrasinda mikrofil agikliginin kapanmasini da
saglamaktadir (Lahnsteiner, 2002). Dollenmeyi ve gamet fizyolojisini biiylik oranda etkileyen bu
soliisyon bu giine kadar bircok balik tiirlinde ¢alisilmis ve giiniimiize kadar yapilan ¢alismalar ile her
bir tiir i¢in optimal aktivasyon soliisyonu ortaya konmustur (Zadmajid vd., 2019). Bu ¢alismada ise,
yapay bir aktivasyon soliisyonu kullanilmamis; ovaryum sivist ve kuluckahane suyu ile sperm motilite
analizleri yapilarak, analizi yapilan ornekler ile dolleme calismasi gergeklestirilmistir. Bu ¢aligmanin
amacini Gokkusagr alabaliginda ovaryum sivisinin motilite ve dollenme {izerindeki etkisini ortaya
koymak olusturmaktadir. Ovaryum sivisinin spermatozoa motilitesi iizerindeki etkisinin incelenmesine
ilaveten; bu etkinin d6llenme ile iligkisinin ortaya konmasi amaglanmustir.

MATERYAL ve YONTEM
Cahsmada kullamlan bahklar

Calismada Istanbul Universitesi Su Bilimleri Fakiiltesi Sapanca Igsu Uriinleri Arastirma ve
Uygulama Biriminde bulunan, birimin Rutin iiretim ¢aliymalarinda kullandigi Gokkusagi alabalig
(Oncorhyncus mykiss) anag baliklar1 kullamlmistir. 3* yas grubunda ii¢ adet disi Gokkusag: alabalig
ve 3" yas grubunda alti adet erkek Gokkusagi alabaligi iireme donemi olan Aralik aymnda sagim
islemine tabii tutulmuslardir.
Baliklarin sagim islemi

Bulunduklar1 tanklardan Anestezi tankina alinan baliklar, bayiltildiktan sonra sagim iglemi
gerceklestirilmistir. Anestezi maddesi olarak Phenoxyethanol (385 mg/l) kullamlmistir (Steinum ve
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Candan, 2010). Abdomen boélgesi kurulanan disi baliklar kuru sagim kaplarina; erkek baliklar ise kuru
cam beherlere saginustir. Ornekler analiz calismasma kadar +4 °C’de strafor kutu icerisinde
muhafaza edilmiglerdir.

Fekonditenin belirlenmesi

Disi baliklardan aliman yumurtalarda her bir digi balik i¢in alt 6rnekleme yontemi ile fekondite
belirlenmistir. Her bir disiden alinan yumurta Ornegi tartilarak, tartilan gramajdaki yumurta sayisi
hesaplanmustir. Fekondite hesabinda agagidaki formiil kullanilmugtir.

Y Fekondite (adet/>kg)=Alt 6rnek yumurta sayisi (adet)*~ Yumurta agirhigr (gr)/Alt 6rnek agirlik
(gr) (Hunter vd., 1985).

Spermatolojik 6zelliklerin belirlenmesi

Her bir erkek baliktan alinan sperm oOrneklerinde spermatolojik &zelliklerden spermatozoa
motilitesi (%) ve spermatozoaya ait hareket dzelliklerinden egrisel hiz (VCL, um/sn), Bilgisayarl
Otomatik Sperm analiz Sistemi ile dl¢iilmiistiir. Bahsi gegen sistemde normal lam kullanilmayip, 6zel
bolmeli ve hacimli lam kullanildigindan, mikropipet yardimi ile alinan sperm 6rnekleri ependorf tiipe
aktarilmig ve tlizerine aktivasyon sollisyonu eklenmistir. Sulandirma orani olarak 1:500 (sperm:
sulandiric1) orami kullamlmistir. Caligmada aktivasyon soliisyonu olarak iki farkli soliisyon
kullamlmistir. Anag¢ baliklarin bakiminin yapildigi su kaynag ilk aktivasyon soliisyonu olarak; disi
baliklarin sagimi esnasinda temin edilen her bir disiye ait ovaryum sivist ise ikinci aktivasyon
soliisyonu olarak belirlenmigstir. Aktivasyon soliisyonunun eklenmesinden hemen ardindan, karigimdan
alman sulandirilmis 6rnek lama ait 6zel bélmeye konulmustur. Analiz i¢in hazirlanmis lam Grnegi
sistemin parcalarindan biri olan mikroskoba yerlestirilmistir. Mikroskoba bagli bulunan kamera
sistemi ile spermatozoonlarm hareketinin 10.saniyesinde motilite ve motiliteye bagli kinematik
parametreler kaydedilmistir. Her bir sperm 6rnegi i¢in 3 video analizi 3 tekerriirlii olarak yapilmustir.
CASA sistemi kaydedilen video goriintiilerini kayittan sonra analiz yapmaya olanak verdiginden; tiim
orneklerin hareketliliginin mikroskop altinda kaydedilmesinden sonra, depolanan veriler yine sistem
parcalarindan birini olusturan, motilite ve motiliteye ait kinematik hiz parametrelerinin analizini
otomatik olarak yapan yazilim sistemi (Hamilton) ile belirlenmistir (Boryshpolets vd., 2013; Ozgiir
vd., 2019).

Deneme gruplari ve dolleme calismasi

Her bir disi baliktan alinan toplam yumurta gramaji hesaplandiktan sonra, yumurtalar ile birlikte
bulunan ovaryum s1visi temiz bir siizge¢ yardimi ile uzaklastirilarak temiz baska bir kaba aktarilmistir.
Ovaryum sivisiz kalan toplam yumurtalar, esit gramajda iki kisima ayrilmistir. Bir kisim yumurtanin
ilizerine, daha 6nce ayrilmis ovaryum sivisi eklenirken; diger kisim yumurta ovaryum sivisiz halde
birakilmistir. Her bir digsinden ovaryum sivili ve ovaryum sivisiz olmak iizere iki kisma ayrilan
yumurtalar, spermatolojik ozellikleri belirlenmis iki adet erkek bireye ait spermler ile pooling
yapilarak doéllenmistir. Dolleme esnasinda biriminin rutin délleme calismalarinda ki prosediir izlenmis
herhangi bir modifikasyon yapilmamustir (Celikkale, 2002). Her bir disi balik i¢in iki adet olmak
iizere toplam alt1 adet farkli erkek birey kullanilmistir. Dolleme esnasinda aktivasyon ve dolleme
soliisyonu olarak, baliklarin igerisinde bulundugu tanki besleyen ve spermatolojik o6zelliklerin
belirlenmesinde aktivasyon soliisyonu olarak kullanilan su kaynagi kullanilmstir.

Doélleme isleminden sonra dollenmis yumurtalar, birim kuluckahanesine ait isaretlenmis basket
inkiibator sistemlerine her bir grup bir baskette olacak sekilde yerlestirilmislerdir. Giinliik olarak 6lii
yumurtalar sifonlama yontemi ile temizlenmis ve gruplara ait mortalite kaydedilmistir. Dollenme
yiizdesi gozlii evre asamasina kadar belirlenmistir ve asagidaki formiilasyon kullanilmustir.

Déllenme yiizdesi (%)= X Dollenmis yumurta say1sv/E Yumurta sayis1*100
Istatistiksel analizler

Deneme sonunda elde edilen veriler ortalama degerleri ve standart sapmalari ile birlikte
sunulmustur. Elde edilen veriler STATISTICA v.8 programi yardimu ile bagimsiz t-testi kullanilarak
degerlendirilmistir (Zar, 1996).

BULGULAR

Calismada {i¢ disi bireyden ortalama 7115+£699 adet yumurta alinmistir. Calismada kullanilan her
bir disi balikta hesaplanan toplam fekondite miktarlar1 ve her bir disi baliga ait délleme ¢aligmasinda
kullanilan yumurta adetleri Tablo 1’de verilmistir.
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Tablo 1. Disi bireylere ait toplam fekondite miktarlari ve dolleme ¢alismasinda kullanilan yumurta sayilari

ey % Fekondicaaeg Ot dllnen - Ovryum s dilene
7911 3955 3956
6835 3417 3418
6600 3300 3300

Caligmada kullanilan erkek baliklardan elde edilen sperm 6rneklerinde analiz edilen spermatolojik
parametreler ve ortalama sonuglar1 Tablo 2°de gosterilmistir.

Tablo 2. Ovaryum sivist ve Kulugkahane suyu kullanilarak aktive edilen Sperm
orneklerinde motilite (%), ve VCL (um/s) (Orttsd)

Parametreler

Birey (n:2) Aktivasyon soliisyonu Motilite (%0)  VCL (um/s)
Kulugka suyu 56,1+1,8 94+1
! Ovaryum s1visi 93,3+1,1 96+0,5
Kulugka suyu 52+0,7 76+2,7
2 Ovaryum s1visi 78,4+0,8 75,114
Kulugka suyu 61+0,4 100+4,5
3 Ovaryum s1vist 96,3+0,9 102,3+3

Kulugka suyu ile aktivasyonda elde edilen spermatozoa motilite yiizdeleri, ovaryum sivisi ile elde
edilen yiizdelerden daha diisik bulunmustur. Pooling yapilan spermlerde kulugka suyu ile
aktivasyonda spermatozoa motiliteleri sirasi ile ilk grupta %56,1+1,8; ikinci grupta %52+0,7 ve
liciincli grupta %61+0,4 olarak hesaplamistir. Ayni sperm Ornekleri ovaryum sivist ile aktive
edildiginde ise elde edilen motilite sonuglar1 sirast ile %93,3+ 1,1; 78,4+0,8 ve %96,34+0,9 olarak
bulunmustur (Tablo 2). Aktivasyon soliisyonu olarak kulucka suyu ve ovaryum sivisi kullanilan bu
orneklerde, elde edilen motilite sonuclar istatiksel olarak karsilastirildiginda iki aktivasyon soliisyonu
ile elde edilen motilite sonuclar1 arasinda anlaml bir fark oldugu tespit edilmistir (p<0,05) (Sekil 1).
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Sekil 1. Sperm 6rneklerinde kulugka suyu ve ovaryum sivisi kullanilarak elde edilen ortalama motilite (%)
degerleri. Grafiklerde degerler Ortalama+SD olarak verilmistir. * degerler arasindaki istatistiksel farki
gostermektedir (p <0,05).

En yiiksek olarak {iglincli deneme grubunda hem kulugka suyu (100+4,5 um/sn) hem de ovaryum
sivist kullanilarak elde edilen motilite VCL degeri (102,3+£3 pum/sn) sirasi ile birinci deneme grubunda
kulucka suyu i¢in 9441 pm/sn; ovaryum sivisi i¢in ise 96+0,5 pm/sn olarak; ikinci deneme grubunda
ise kulugka suyu i¢in 76+2,7 um/sn; ovaryum sivisi igin ise 75,1+4 um/sn olarak tespit edilmistir.
Egrisel hiz sonuglarinda her iki parametreye ait sonuglar her iki soliisyonda da elde edilen sonuglar ile
benzer bulunmus ve aralarinda istatiksel olarak anlamli bir fark tespit edilmemistir (Sekil 2).
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Sekil 2. Sperm 6rneklerinde kulucka suyu ve ovaryum sivisi (OS) kullanilarak elde edilen VCL (pm/sn)
degerleri. Grafiklerde degerler Ortalama+SD olarak verilmistir.
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Ovaryum sivisi ile ve ovaryum sivist uzaklastirilarak yapilan dolleme ¢aligmasi sonucunda, elde
edilen dollenme yiizdeleri Sekil 3’de gosterilmistir. Tiim yumurta gruplarinda dollenme goriilmiisken;
ovaryum sivisinin uzaklastirildigi gruplarda dollenme yiizdeleri ovaryum sivili délleme sonuglarina
gore daha diisiik bulunmustur.
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1.birey O.s1visiz 2.birey O.s1visiz 3.birey O.s1visiz
Délleme yapilan bireyler
Sekil 3. Deneme gruplarinda déllenme yiizdeleri
TARTISMA ve SONUC

Ovarian epitel hiicrelerinden olusmus ovaryum sivisi organik (protein, serbest aminoasitler, glikoz,
fosfolipitler, kolesterol ve cesitli enzimler) ve inorganik maddeleri (Na*, Ca*, osmolarite ve pH)
ihtiva etmektedir ve dis dollenme Gzelligine sahip salmonid baliklarda yumurta ile birlikte viicuttan
disar1 atilmaktadir (Lahnsteiner, 2002). Ovulasyonun son ermesi ile déllenme yetenegi kazanmis olan
yumurtalar viicut bosluguna dokiiliir ve viicuttan digsar1 atilana kadar yari yapiskan olan ovaryum
sivisinin i¢inde muhafaza edilir (Lahnsteiner, 2002). Ovaryum sivisinin bu organik ve inorganik yapist
ve varlig1 inseminasyon asamasinda gametlerin bulundugu cevreyi etkiledigi kadar; sperm/yumurta
(kemotaksi) etkilesimi tizerinde de etkilidir (Barrannikova vd., 2002; Bayunova vd., 2003).

Sperm motilitesi sperm kalitesinin belirlenmesinde ve dollenme yiizdesinin basarisinda kullanilan
parametrelerden biri (Lahnsteiner vd., 1998; Golpour vd., 2013) ve ovaryum sivisinin direk olarak
etkiledigi, dolleme basarisint belirleyici faktorlerdendir. Ovaryum sivisinin  yumurtalar:i ve
yumurtalarin déllenme yetenegini korumasinin yan sira, dollenmedeki diger etken olan spermatozoa
motilitesi ve motilite parametreleri lizerindeki etkisi de yapilan ¢alismalar ile ortaya konmustur. Dil
baligi (Solea selanegansis) ile yapilan ¢alismada; ovaryum sivisi ile aktivasyonun saglandigi sperm
orneklerinde elde edilen degerler, yapay aktivasyon soliisyonu ile elde edilen degerlerden ¢ok daha
yiiksek bulunmustur (Diogo vd., 2010). Gokkusagi alabahiginda (Oncorhynchus mykiss) (Yoshida,
1972; Dietrich vd., 2008); Gol alabaliginda (Salvelinus namaycush) (Galvano vd., 2013); Kafkas
alabaliginda (Salmo trutta caspius) (Hatef vd., 2009); Kral somon baliginda ( Oncorhynchus
tshawytscha) (Rosengrave vd., 2009) ve Alp alabahginda (Salvelinus alpinus) (Turner ve
Montgomerie, 2002) kulugkahane suyu ya da aktivasyon soliisyonlari ile elde edilen motilite degerleri;
ovaryum s1visi ile elde edilen motilite degerlerinden ¢ok daha diisiik bulunmus ve ovaryum sivisinin
motiliteyi arttict etkisi ortaya konmustur. Hatef vd., (2009) Kafkas alabaligi ile yapmis oldugu
calismada spermatozoa aktivasyonu i¢in tath su, deniz suyu ve ovaryum sivisini kullanmis ve sperm
motilitesine ilaveten en yliksek dollenme yiizdesini deniz suyu ve ovaryum sivist kullandig1 gruplarda
bulmustur. Yazar bir tath su balig1 olmasina ragmen, bu tiiriin sperm aktivasyonunda deniz suyunun
daha iyi sonu¢ vermesini deniz suyunun ve ovaryum sivisinin benzer oranda Na® icermesi ve tuzun
motilite siiresini uzatmasi sebebi ile oldugunu agiklamistir. Ovaryum sivisinin varligi ve motilite
arttirict etkisi deniz baliklarinda da c¢alisilmis (Dil balig1); aktivasyon soliisyonu olarak sadece deniz
suyunun kullanildigi o6rneklerde motilite saglanamamisken; ovaryum sivisinin eklenmesi ile bu
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orneklerde motilite goriilmiistiir (Alonzo vd., 2016; Diogo vd., 2010; Litvak vd., 1998). Dollemede
etkin rol oynayan spermatozoa hizi da, sperm motilitesine benzer bir sekilde ovaryum sivisinin
kullanilmas1 durumunda diger aktivasyon soliisyonlarma gore artis gostermis ve bu durum gol
alabaliginda (Butts vd., 2012), gokkusagi alabaliginda (Dietrich vd., 2008) kral somon balig:
(Rosengrave vd., 2009; 2016) ve Alp alabaliginda (Turner ve Montgomerie, 2002) yapilan ¢aligmalar
ile ortaya konmustur. Yine kral somon baliginda yapilan bir ¢aligmada spermatozoa aktivasyonunun
ovaryum sivist ile yapildigr her durumda spermatozoaya ait tiim kinematik parametrelerin arttigi
bildirilmistir (Butts vd., 2017). Bu ¢aligmada sperm motilitesinin ovaryum sivisi ile artig gosterdigi
bulunmustur. Sperm &rneklerinde ovaryum sivisi ile aktivasyon sonrasinda elde edilen motilite degeri
78-96% arasinda degisiklik gostermis ve bu sonuglar kulucka suyu ile aktive edilerek elde edilen
degerlerden (%52-61) daha yiiksek bulunmustur.

Ovaryum sivisinin inorganik ve organik yapisi motilite kadar déllemede diger bir sperm kalitesi
parametresi olan spermatozoa hizlari tizerinde de etkilidir. Atlantik morinast (Gadus morhua) (Litvak
ve Trippel, 1998), Gokkusagi alabaligi (Wojtczak vd., 2007; Dietrich vd., 2008) ve Alp alabaliginda
(Turner ve Montgomerie, 2002; Urbach vd., 2005) yapilan ¢alismalarda yapay olarak hazirlanmisg
aktivasyon soliisyonlarinda elde edilen sperm motilitesine ait hiz degerleri; ovaryum sivisi ilave edilen
aktivasyon soliisyonlarinda elde edilen sonuglardan ¢ok daha diisiik bulunmus ve ovaryum sivisinin
hiz1 arttirict etkisi ortaya konmustur. Son zamanlarda kral somon baliginda in vitro olarak yapilan bir
caligmada, ovaryum sivisi igerisinde en yiiksek hiza sahip olan spermatozoa dolleme yiizdesinin
digerlerine gore ¢ok daha yiiksek oldugu ve ovaryum sivisinin varligi ile hazirlanmis bu rekabetgi
ortamin spermatozoa hizini arttirmasi ile sonuglanmasina ilaveten, spermatozoa hizi ile embriyonun
hayatta kalma yiizdesi arasinda da bir iliski oldugu ifade edilmistir (Lewis ve Pitcher, 2017,
Rosengrave vd., 2016). Kral somon baligi ile yapilan baska bir ¢alismada ise su ile aktivasyonun
saglanmasinda sperm hizi daha diisiik olmasina ragmen; doéllenme yiizdesinin daha yiiksek oldugu
bulunmustur (Lehnert vd., 2017). Ayni ¢alismada ovaryum sivisinda aktive olan spermatozoa hizlari,
aktivasyon solliyonu olarak sadece suyun kullanildigi deneme gruplarindan %?23.7 oraninda daha
yiiksek olarak bildirilmistir. Bu ¢alismada spermatozoaya ait VCL degerlerinde, aktivasyon soliisyonu
olarak kuluckahane suyu ya da ovaryum sivisi kullanilmasinin bir fark yaratmadigi; her iki aktivasyon
soliisyonunda sperm hiicrelerinin benzer hiz degerlere sahip oldugu bulunmustur.

Ovaryum s1vist ve spermatozoa motilitesi arasindaki iliski hakkinda yapilan ve ovaryum sivisinin
aktivasyon soliisyonu olarak kullanilmasi esnasinda sulandirilmasi gerektigini ifade eden ¢aligmalarda
mevcuttur. Wojtczak vd., (2007) salmonid baliklarda ovaryum sivisinin % 50 oraninda sulandirilmasi
ile daha yiiksek motilite degerinin elde edildigini bildirmisken; Dil baliginda yapilan bir ¢alismada
%25 oraninda sulandirmanin en iyi degerleri verdigi ortaya konmustur (Diogo vd., 2010). Bu
caligmada ovaryum sivist herhangi bir sulandirmaya tabii tutulmamustir (% 100) ve elde edilen
motilite degerleri degerlendirildiginde ovaryum sivisimn %100 kullamilmasinin uygun oldugu
sonucuna varilmistir.

Bir¢ok deniz ve tathi su baliginda ovaryum sivis1 dollenme kapasitesi ve sperm motilitesi {izerinde
etkilidir (Koya vd., 1993; Lahnsteiner vd., 1995; Rosengrave vd., 2008; Inanan ve Ogretmen, 2015;
Ozgur, 2018). Ovaryum stvisinin ddllenme iizerindeki bu etkisi bilinmesine ragmen bu etkinin nasil
oldugu ile ilgili calismalar halen devam etmektedir. Yapilan calismalar ovaryum sivisinin
uzaklastirilmasinin déllenme yiizdesinde diisiikliik ile sonug¢landirdigini ancak yine de doéllenmenin
gerceklestigini ortaya koymustur (Stoddard vd., 2006). Bu calismalara ilaveten Dil balig1 ile yapilan
bir ¢aligmada ovaryum sivisimin dollenme {izerinde herhangi bir etkisinin olmadig: bildirilmistir (Jia
vd., 2015).

Bu calismada, ovaryum sivisi ile aktive olan spermatozoa’da motilite degerleri yiliksek bulunmus
ve buna ilaveten ovaryum sivisinin uzaklastirilmasi ile gergeklestirilen ddlleme calismasindaki
gruplardaki dollenme yiizdesi, ovaryum sivisinin muhafaza edildigi gruplardan daha diisiik
bulunmustur. Ancak deneme gruplar1 arasindaki dollenme yiizdesinin farki kabul edilebilir olarak
degerlendirilmistir. D6llemenin yapildigi sperm orneklerinde motilite arasinda ki istatistiksel fark ise,
kullanilan kulugkahane suyunun sperm motilesini saglamak i¢in ¢ok efektif olmadigini ancak dolleme
soliisyonu olarak kullanildiginda yumurta ve sperm etkilesimine ilaveten yumurtanin kemotaksisi
iizerinde etkili oldugu ve ovaryum sivisinin uzaklastirilmig olmasina ragmen déllemede ovaryum
stvist kadar yumurtanin kendisinin de kemotaksi saglayabildigi ve yumurtanin kemoatraktan yardimi
ile sperm hiicrelerini dollemede kullandig1 sonucuna varilmustir.
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Ozet

Bu caligmada, Giresun ili simirlar igerisinde uzatma ag1 kullanan balikgilarin sosyo-demografik ve ekonomik durumlari
ile kalkan balig1 avciliginda kullanmlan teknelerin ve aglarin teknik oOzellikleri ile yakalanan kalkan baliklarmin boy
kompozisyonlar: arastirilmistir. Bu amagla 53 adet baliker ile yiiz yiize goriismeler yapilmis, kalkan avciligi yapan
balik¢ilarin teknelerinin ve aglarinin 6zellikleri incelenmistir. Calismada balik¢tlarin %25 ile ¢ogunlugunun 40-49 yas
araliginda oldugu goriilmektedir. Giresun ilindeki balikgilarin 6grenim durumlarina bakildiginda %357’sinin ilkokul,
%13’iiniin ortaokul, %24’liniin lise, %2’sinin meslek yiiksekokulu ve %4’iiniin fakiilte mezunu oldugu tespit edilmistir.
Balik¢ilarin %94’iiniin kendisine veya ailesine ait teknesi oldugu belirlenmistir. %21’inin eslerinin caligtigi, %79 unun
calismadig1 ve balikgilarin teknelerini bakima aldiklarinda eslerinin ag dokuma islerinde kendilerine yardimei oldugu
belirtilmistir. Caligma siiresince incelenen 203 adet kalkan baligmin, minimum, maksimum ve ortalama boylar: sirasiyla,
30,0 cm, 70,0 cm ve 47,7+£7.01 cm olarak hesaplanmustir. En fazla baligin bulundugu boy sinifi %32,02 ile 50-54 cm olarak
belirlenmistir. Karadeniz’de Kalkan baligt aveiliginin her gegen yil bir 6nceki yila gére 6nemini daha da kaybetmekte oldugu
anlagilmaktadir.

Anahtar kelimeler: Giresun ili, Uzatma ag1 balikcilari, Sosyo-demografi, Kalkan baligi

Socio-Demographic Structure of Gillnet Fisheries and Determination on Turbot (Scophthalmus maximus Linnaeus,
1758) Fisheries in Giresun

Abstract

This study aimed to determine the socio-demographic and economic status of turbot fishermen in Giresun province. Face-
to-face interviews were conducted with 53 fishermen and the characteristics of boats and nets were examined. In the study, it
is seen that the majority of fishermen (25%) are in the 40-49 age range. When the education level of fishermen in Giresun
province is examined, it is found that 57% are primary, 13% are secondary, 24% are a high school, 2% are vocational high
school and 4% are faculty graduates. It is determined that 94% of the fishermen have a boat that belongs to him or his family.
It was stated that 21% of spouses of fishermen work, 79% do not work and when fishermen took the boat into maintenance,
their spouses helped in gillnet repairing. The minimum, maximum and average lengths of 203 turbots examined during the
study were 30.0 cm, 70.0 cm, and 47.7+7.01 cm, respectively. The length class with the most fish was captured is 50-54 cm
with 32.02%. Turbot fishing in the Black Sea decreases every year compared to the previous years and as a result, the number
of turbot fishermen is also decreasing.

Keywords: Giresun, Gillnet, Socio-demographic, Turbot Fisheries

GIRIS

Dogu Karadeniz Bolgesi, iilkemizin balik¢ilik bakimindan en &nemli merkezlerinden biridir.
Giresun’un lokasyonu nedeniyle halkinin biiyiik boliimii balik¢ilikla gecimini saglamakta ve daha
cokta yapilan balik¢ilik uzatma ag1 balik¢iligi seklindedir. Toplamda balikgilarin 2385 adet uzatma agi
ile balikgilik yaptiklar1 bilinmektedir (Anonim, 2018a).

Karadeniz ve Marmara Denizi sularinda Scophthalmidae ailesine ait 3 tiir Scophthalmus maximus
(Linnaeus, 1758), S. maeoticus (Pallas, 1814), S. rhombus (Linnaeus, 1758) bulunmaktadir (Nelson,
1994; Turan, 2007). Bu 3 tiiriin birbirlerinden morfolojik olarak ayirt edilmesi ¢ok zor oldugundan,
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Karadeniz i¢in yapilan c¢alismalarda genel olarak Scophthalmus maximus, tiirii referans olarak
gosterilmistir (Muus ve Dahlstrom, 1978; Suziki vd., 2004; Turan vd., 2019 ).

Ekonomik olarak 6nemli bir balik tirii olan Kalkan baligi avciligma iilkemizde,19. Yiizyilda
baslanmustir. Kalkan balig1 avcilik dagilim alan1 Karadeniz’de Ker¢ Bogazi ve Tuna Deltas: agiklarma
kadar uzanirken, Karadeniz tilkeleri olan Rusya, Ukrayna, Romanya ve Bulgaristan ile 1982 ve 1986
yillar1 arasinda yapilan cesitli anlagmalar dogrultusunda avcilik dagilim alamimiz kendi kita
sahanligimiz igerisine indirgenmistir. (Acara, 1985; Yildiz ve Karakulak, 2010; Ergiliven, 2014;
Ozdemir vd., 2017).

Kalkan baligi avciliginda kullanilan dip uzatma aglar1 donek (birakma) seklinde kullanilmakta ve
aglar denize birakildiktan 1 hafta ile 10 giin sonrasinda toplanmaktadir. Kalkan balig1 avciligr mart-
nisan aylarinda yapilmaktadir. 2016-2020 donemi 4/1 no'lu teblige gére 15 Nisan-15 Haziran tarihleri
arasinda her tiirlii istihsal vasitasi ile bolgede kalkan avciligi yapilmasi ve kalkan aglarimin denizde
birakilmasi yasaktir. Kalkan avciliginda kullanilacak aglarin goz acgikligi 400 mm’den kiigiik olamaz.
Avlanan kalkan baliginin boyu 45 cm’den biiyiik olmalidir (Anonim b, 2018).

Gegmis yillara gore kalkan baligi avciliginda azalmalar dikkat ¢ekmektedir. 2018 yili TUIK
istatistiklerine gore kalkan baligi av miktar1 139,2 tondur. Kalkan baligi, av miktarinin az olmasina
karsin ekonomik degeri ¢ok yiiksek bir baliktir (Anonim a, 2018). Bu ¢alismada, Karadeniz kiigiik
0lgekli balikgiginda 6nemli bir yere sahip olan Giresun ilinde, kalkan balik¢iliginda kullanilan uzatma
ag1 ozellikleri, avlanan kalkan baliklarimin yasal boy sinirlarina gére boy oranlar1 ve balik¢ilarin
sosyo-demografik yapilarmin incelenmesi ve balikgiligin bélge insaninin yasaminda sosyal ve
ekonomik anlamdaki yerinin belirlenmesi amaglanmustir.

MATERYAL ve YONTEM

Arastirma 2017-2018 av sezonunda Giresun Ili sahil seridinde yer alan Piraziz, Bulancak, Merkez,
Kesap, Espiye, Tirebolu, Gorele ve Eynesil ilgelerinde gerceklestirilmistir (Sekil 1). Sezonuna goére
kalkan baligi avciligi yapan balik¢ilarin sosyo-demografik ve ekonomik durumunu ortaya koymak
lizere 53 adet balik¢i ile yapilan yiiz yilize goriismeler ¢oktan se¢gmeli sorularla yapilmistir. Kalkan
avcilig1 yapan balik¢ilarin teknelerinin ve aglarimin dzellikleri incelenmistir. Balik¢ilardan elde edilen
203 adet kalkan baliginin boy kompozisyonu degerlendirilmistir. Balik¢ilarin yas ve egitim durumlari,
cocuk sayilari, sosyal giivence durumlari, ka¢ yildir balik¢ilik yaptigi, balik¢iligi segme nedenleri,
kooperatif tiyelikleri vb gibi sorular irdelenmistir.

Calisma siiresince elde edilen veriler, Excel programinda diizenlenmis, tablo ve grafikler halinde
sunulmustur.

{ } Eynesill O\ e
Vakfikebir

~T—=Gorele—

Tirebolui” <

9 BA Giresun 0//

+— ~Kesap
iA
Dogénkem

Erikbeli

Sekil 1. Arastirma Sahas1
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BULGULAR

Calisma bulgulari, bolge igerisinde kalkan balikgiligi ile ugrasan balik¢ilarin sosyo-demografik
durumu, balikgilarin ekonomik durumu, kalkan baligi avciliginda kullanilan teknelerin ve aglarin
ozellikleri ve teknelerden elde edilen kalkan baliklarimin boy kompozisyonu olmak iizere dort ana
baslik altinda degerlendirilmistir.

Balikcilarin Sosyo-Demografik Durumu

Arastirmada kalkan avciligi yapan balikgilarda dahil kiy1 balikgiligi yapan toplam 53 adet balik¢iya
ait sosyo-demografik 6zellikler Tablo 1°de verilmistir. Yaglar1 32 ile 74 arasinda degisen balik¢ilarin
%42 orani ile gogunlugu 40-49 yas grubundadir. Balik¢ilari tamami okur-yazar olup %57’si ilkokul
mezunudur. Tamamu erkek olan balikg¢ilarin %91’inin evli oldugu ve sahip olunan ¢ocuk sayisinin en
fazla 4 oldugu belirlenmistir. Evli olan balikgilarin %79’unun esinin ¢aligmadigi tespit edilmistir.
Balikgilarin mesleki deneyimi 4 ile 60 yil arasinda degigsmekle birlikte %98 orani ile ¢ogunlugunun 11
yil ve iizeri deneyime sahip oldugu belirlenmistir. Sahip oldugu teknede 1-42 yil arasinda galistigini
belirten balikgilarin %91'i teknede kaptan olarak gérev yapmaktadir.

Balikgilarin %51°1 baba meslegi olmasi nedeniyle balik¢ilik yaptigini, %38’1 ise igsizlik ve
ekonomik sikintilar nedeniyle balik¢ilik yapmak zorunda olduklarmi ifade etmislerdir. Ayrica
%39 unun sosyal giivencesi olmakla birlikte, emekli olan %23’iiniin ek gelir amagh balik¢ilik yaptig
belirlenmistir. Balik¢ilarm %60°1 y1l boyunca avcilik yaparken, %11°1 ara vererek teknelerinin bakim
isleriyle ilgilendiklerini, %27’si ise avciliga ara vererek perakende balik satis1 yaptiklarini
belirtmiglerdir(Tablo 1).

Tablol. Balikgilarin Sosyo-Demografik Ozellikleri

Ozellikler Say1 % Sosyal Giivenlik Durumu

Cinsiyeti Var 21 39
Erkek 53 100 Yok 20 38
Kiz - - Emekli 12 23
Yasi Sahip Oldugu Teknede Calisma Siiresi (y1l)
20-29 3 4 <5 25 47
30-39 12 23 6-10 10 19
40-49 22 42 >11 18 34
50-59 13 25 Teknedeki Goreviniz Nedir?

>60 3 6 Kaptan 48 91
Egitim Diizeyi Tayfa 5 9
Tlkokul 30 57 Yillhik Calisma Siiresi (ay)

Ortaokul 7 13 4-6 9 17
Lise 13 24 7-9 18 34
Universite 3 6 10-12 26 49
Medeni Durumu Balik¢ilik Mesleginden memnun musunuz?
Evli 32 91 Evet 27 51
Bekar 1 9 Hayir 26 49
Hane Halki Sayis1 (adet) Balik¢ihigi Secme Nedeni

<2 4 8 Baba meslegi 27 51
3-4 21 40 Issizlik 20 38
>5 28 52 Hobi 6 11
Cocuk Sayisi (adet) Sigara Kullamyor musunuz?

Yok 6 11 Evet 31 58
1-2 21 40 Hayir 22 42
3-4 26 49 Sezon Bittiginde Ne Is Yapiyorsunuz?
Mesleki Deneyim (y1l) Balike¢ilik 32 60
<5 1 2 Balik satist 14 27
6-10 - - Tekne bakimi 6 11
>11 52 98 Serbest meslek 1 2
Esiniz Calisiyor mu? Balik¢ilar Kooperatifine Uye Olma Durumu
Evet 10 21 Evet 49 92
Hayir 38 79 Hayir 4 8
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Balik¢ilarin Ekonomik Durumu

Balik¢ilarin baz1 ekonomik 6zellikleri ile ilgili bilgiler Tablo 2’de verilmistir. Balikgilarin %64’
miilkiyet sahibi oldugunu belirtmis olup, bunlarin ¢ogunlugunun aileden kalma miilkiyet oldugu
bildirmistir. Balik¢ilar genellikle (%45) tiriinlerini komisyoncu araciligi ile satmaktadir.

Balikgilarin aylik masraflar1 500-15.000 TL arasinda degismekte olup, %45’inin aylik gideri 500-
1.500 TL civarindadir. Bu giderleri genellikle ag, mazot ve bakim giderleri ile az bir kismimin da
personel giderleri oldugu belirlenmistir. Balik¢ilarin sezonluk ortalama kazanglar1 6.000 TL ile 60.000
TL arasinda degismekle birlikte, %56’sinin sezonluk kazanci 26.000 TL ve {izerindedir (Tablo 2).

Tablo 2. Balik¢ilarin Baz1 Ekonomik Ozellikleri

Say1 % Say1 %

Tekne Kendinize mi Ait? Aylik Gideriniz (TL)

Evet 50 94 500-1.500 24 45
Hayir 3 6 1.600-2.500 17 32
Miilkiyet Sahibi misiniz? 2.600-3.500 6 11
Evet 34 64 3.600 ve iizeri 6 11
Hayir 19 36 Sezonluk Kazanciniz (TL)

Balikcilik ile flgili Kredi Kullandiniz nm? 6.000-10.000 3 6
Evet 23 43 11.000-15.000 4 8
Hayir 30 57 16.000-20.000 13 25
Uriinii Pazarlama Sekli 21.000-25.000 4 8
Komisyoncuya 24 45 26.000-30.000 13 25
Perakende Satis Yerlerine 20 38 31.000-35.000 4 8
Kendim satiyorum 9 17 36.000 ve iizeri 12 23

Kalkan Bahgi Aveiliginda Kullamlan Tekne ve Ag Ozellikleri

Balik¢1 teknelerinin tamami ahsap olup, boylarmin 9-11 m arasinda degismistir. Kalkan baligi
avciliginda kullanilan aglara ait bilgiler Sekil 2°de verilmistir. Kalkan avciliginda kullanilan aglarin;
2/3 dolu 1/3’1 bos 2 no mantarlar; 2-4 mm ¢apinda PP mantar yakaya, tanesi 30-40 gr gelen kursunlar;
2-4 mm ¢apli, pp yaka ipi ve kogma ipine, agin tam bir g6z aciklig1 (34-36 cm) bir ¢aka boyu alinip,
buna 3 ag gozii alinarak donatildigi belirlenmistir (Sekil 2). Kalkan aglari donam faktérii (E) 0.33
olacak sekilde donatilir. Mantar yakada ¢aka boyu agin bir tam gozii olacak sekilde, kursun yakada
ise, mantar yakaya gore 0.5 cm daha uzun olacak sekildedir. Kursun yakada ¢aka boyunun daha uzun
olmasi, agin atilip, ¢cekilmesinde rahatlik sagladig: belirtilmistir.

E=0.33
3)_8‘[_)5 ki 66.00PP04
I
8 340 mm PA 210d/9 no 8
88
204 Pb 30 70.00PP04 7
E =0.35
Sekil 2.Kalkan uzatma ag1

Kalkan Baligimin Boy Kompozisyonu

Calismada incelenen 203 adet kalkan baliginin, minimum, maksimum ve ortalama boy degerleri
sirastyla 30,0 cm, 70,0 cm ve 47,7+7,01 cm olarak belirlenmistir. En ¢ok baligin bulundugu boy sinifi,
932,02 ile 50-54 c¢m olarak belirlenmistir (Tablo 3).
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Tablo 3. incelenen Kalkan Baliklarmim Boy Kompozisyonu

Boy Sinifi (cm) N % N
30-34 10 4,93
35-39 19 9,36
40-44 26 12,81
45-49 54 26,60
50-54 65 32,02
55-59 21 10,34
60-64 6 2,96
65-69 1 0,49
70-74 1 0,49

Toplam 203 100

4/1 Numaral Ticari Amagh Su Uriinleri Avciligim Diizenleyen Teblig’e gore kalkan baliklar1 igin
yasal avlanma boy sinir1 45 cm’dir. Buna gore incelenen kalkan baliklarimin %27°si 45 cm’nin altinda
%7371 ise 45 cm’nin tstiinde oldugu tespit edilmistir (Sekil 3).

35,0 ~
30,0
~ 250
20,0
é 15,0
L 10,0
5,0
0,0

%

ans (

30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74
Boy simifi (cm)

Sekil 3. Calismada Incelenen Kalkan Baliklarinin Boy-Frekans Dagilim1

TARTISMA ve SONUC

Calismada balikcilarin %25 ile ¢cogunlugunun 40-49 yas araliginda oldugu anlasilmaktadir. Yiicel
(2006), Orta Karadeniz Bolgesi’ndeki balik¢ilarin %51°lik kesimin 30-50 yas araliginda oldugunu,
Ozbek (2014) ise Giresun’da yiiriittiigii calismada, tim balikgilarin 40 yas {istiinde oldugunu
bildirmislerdir. Dartay ve Canpolat (2017), Keban Baraj Golii balik¢ilarinin yaslarinin 20-69 arasinda
degistigini, ¢ogunlugun %36,5 ile 40-49 yas grubuna ait oldugunu belirtmistir. Bayhan vd. (2014),
Adiyaman ilindeki balik¢ilarin yaslarmin 18-59 arasinda farklilik gosterdigini ve %350’lik oranla
fazlaligin 36-50 yaslar1 arasinda oldugunu belirtmistir. Yapilan caligmalardaki balik¢ilarin yas
ortalamasi degerlendirildiginde, genclerin balik¢iliga ilgi duymadiklari ortaya ¢ikmaktadir.

Arastirmada, Giresun ilindeki balik¢ilarin 68renim durumlarina bakildiginda %57 sinin ilkokul,
%13 linilin ortaokul, %24 {iniin lise, %2’sinin meslek yiiksekokulu ve %4’iiniin fakiilte mezunu oldugu
tespit edilmistir. Yiicel (2006), Orta Karadeniz Bolgesi’ndeki calismasinda balikgilarin %1 inin
egitiminin yiiksekokul seviyesinde oldugunu, Uncumusaoglu (2015),Giresun ili’ndeki balik¢ilarm
%3 linlin okur-yazar, %55’inin ilkokul, %19’unun lise, %17’sinin ortaokul ve %6’sinin da {iniversite
mezunu oldugunu, Saglam vd., (2016) Giresun’da balik¢ilarin %60’ mnin ilkokul, %20’sinin ortaokul,
%15’inin lise ve %5’inin {iniversite mezunu oldugunu belirtmislerdir. Yapilan tiim caligmalarda
sonuclar benzerlik gostermekte olup, balik¢ilarin ¢ogunlugunun ilkokul mezunu oldugu dikkat
cekmektedir. Bunun nedeni olarak egitimine devam eden kisilerin meslek tercihlerinin bagka alanlarda
olmasi diistiniilmektedir.
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Calismada, balik¢ilarinin %39’unun sosyal gilivencesinin oldugu ve %23’liniin emekli oldugu
gozlenmistir. Ozbek (2014), balikgilarin tamaminin sosyal giivenceye sahip oldugunu, Yiicel (2006),
%56’s1imin herhangi bir sosyal giivencesinin olmadigini, Yigit vd. (2010), %20’sinin sosyal giivencesi
olmadigini, %80’inin ise sigortali oldugunu belirtmiglerdir. Balik¢ilar, digsaridan kendi imkanlar ile
sosyal gilivence yapmayi tercih etmediklerini, ayrica emeklilikten sonrada genellikle balikgilik
meslegine devam ettiklerini ifade etmislerdir.

Sunulan ¢aligmada, balikgilarin %92’sinin kooperatife {iye oldugunu belirtmekle birlikte %75’ inin
kooperatiften bir beklentilerinin olmadigini ifade etmistir. Saglam vd. (2016), Dogu Karadeniz
Bolgesi’ndeki balik¢ilarin %54 {iniin kooperatife {iye oldugunu belirtmistir. Balik¢ilarin iiye olma
sebeplerinin baginda saygilik gormek ve kooperatifin imkanlarindan yararlanmak gelmesi dikkat
cekicidir. Kooperatif {iyelerinin birlik ve beraberlik iginde hareket ettigi, birbirlerine ve mesleklerine
sahip ¢ikmaya calistiklar1 anlagilmaktadir. Kooperatiften beklentisi olan kisiler ise 6zellikle liman
diizenlemesi ve ¢ekek yeri konusunda galisma saglanmasini istemislerdir.

Bu c¢alismada, balik¢ilarin mesleki deneyimi 4-60 yil arasinda degismekle birlikte %98 orani ile
¢ogunlugunun 11 yil ve iizeri deneyime sahip oldugu tespit edilmistir. Saglam vd., (2016), %21 inin
40 yildan fazla siiredir, %37’sinin ise ortalama 25 yildir balikgilik yaptigi, minimum 1 yillik
maksimum 75 yillik balikgilik deneyimi olan balik¢iya rastlandigini tespit etmistir. Balik¢ilik
meslegine kiiciik yaglardan itibaren baglamalar1 ve emekli dahi olsalar meslege devam etmeleri dikkat
gekicidir. Diger yandan ozellikle baba meslegi oldugu igin ¢ocuk yaslarda balik¢ilik meslegine
basladiklarim ve zor sartlara ragmen, ekonomik ve cografik kosullar nedeniyle meslegin devamliligini
gosterdiklerini ifade etmislerdir. Balik¢ilarin meslek se¢imini inceledigimizde kisilerin genellikle
ilkokuldan sonra balik¢ilik meslegine basladiklari ve baba meslegi oldugu icin bagka bir is
aramadiklar1 belirlenmistir. Diger yandan %351°lik bir kismin yaptiklari isten memnun olduklari, bu
meslegi ata meslegi oldugu i¢in segtikleri ve kiiciik yaslardan itibaren balik¢ilik isiyle ugrastiklar: ve
baska meslek diisiinmedikleri goriilmiistiir.

Balikgilarin ekonomik durumlari incelendiginde, sezonluk kazanglar1 6.000-60.000 TL arasinda
olup, ortalama 28981 TL’dir. Buna karsiik giderleri, 500-15.000 TL arasinda degisim
gostermektedir. Balikgilar, giderlerin ¢ogunlugunu ag, mazot giderlerinin olusturdugunu ve bunlarin
devamli bir gider oldugu i¢in en uygun maliyet ¢ikacak sekilde temin etmeye c¢alistiklarini
belirtmislerdir. Balik¢ilarin zor sartlara ragmen gerek ekonomik ihtiyaglardan gerekse meslegi devam
ettirebilmek i¢in balik¢iligi birakmak istemedikleri diigtiniilmektedir.

Balikgilarin %94 iniin kendisine veya ailesine ait teknesi oldugu, %21’inin eslerinin ¢aligtigi,
%79 unun calismadig1 ve balik¢ilarin teknelerini bakima aldiklarinda eglerinin yardimci oldugu ve ag
dokuma islerini yaptiklar1 belirtilmistir. Bu veriler Karadeniz balik¢iliginda kadinin azimsanmayacak
bir yeri oldugunu gostermektedir.

Balik¢ilarin %57’si geri ddemede zorluk yasayacagii diisiindiiglinden balik¢ilikla ilgili kredi
kullanmadiklarm ve %64’ miilkiyet sahibi olduklarmm belirtmislerdir. Ozbek (2014), Giresun
balik¢ilarmin %78’inin miilkiyet sahibi oldugunu bildirmistir. Saglam vd., (2016), Dogu Karadeniz
Bolgesi’'ndeki balikcilarm %68’inin ev sahibi, %31’inin kiraci oldugunu bildirmislerdir. Karadal
(2014), Akdeniz bolgesindeki balikcilarin %61°inin ev sahibi, %39’unun kiract oldugunu tespit
etmistir. Balik¢ilarin ¢ogunlugunun miilkiyet sahibi olmasi dikkat ¢ekmekle birlikte bunun aileden
kalma miilkiyet oldugu yapilan goriigmelerde ifade edilmistir.

Pazarlama isi cogunlukla komisyoncular vasitasiyla yapilmaktadir. Arastirmada katilimci
balik¢ilarinin - %64°{i kalkan avciligi yapmaktadir. Ozellikle son dénemlerde kalkan balig
popiilasyonundaki azalis sebebiyle avcilik icin harcanan masrafi karsilamamasi, Giresun’un bazi
kesimlerinde denizin asir1 kirli olmast ve denize atilan agin kirlilik ve yunus saldirilarindan zarar
gormesi gibi nedenlerden dolayi, balik¢ilarin, zamanla kalkan avciligimi biraktiklar: belirlenmistir.
Balikgilar, kalkan aveiligt yerine diger balik tiirleri avciligina yonelmektedir.

Calismada kullanilan kalkan aglarinin donam faktorii 0,33 tiir. Samsun ve Kalayci (2004)’nin, Orta
Karadeniz ve Istanbul bolgesindeki ¢alismalarinda kullanilan kalkan aglarinin donammlar1 benzer olup
aglarm donam faktorii 0,33 tiir. Yildiz ve Karakulak (2010), istanbul bolgesi icin kullanilan kalkan
aglarmin donam faktoriinii 0,27 seklinde bildirmistir. Bolgeler arasinda donam faktérii bakimindan
onemli bir farklilik olmadig1 saptanmistir.

Arastirmada incelenen kalkan baliklarinin boylart minimum 30 cm, maksimum 70 cm ve ortalama
47,7£7,01 cm olarak hesaplanmigtir. Samsun vd., (2007), calismasinda kalkan aglariyla avlanan
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baliklarin boy dagilimini, erkek ve disi bireyler i¢in 23,9-69 cm ve 31,8-81 cm arasinda tespit etmistir.
Ortalama toplam boylar ise, disiler i¢cin 50,37+0,4 cm, erkekler i¢in 45,93+0,26 cm ve tiim bireyler
icin 47,79+0,24cm, olarak belirtilmistir. Ozdemir vd.,(2017), Eyliil 2015-Haziran 2016 tarihleri arasi
Sinop i¢liman bolgesi agiklarinda kalkan aglariyla avlanan kalkan baliklarinin boylarini minimum 33,4
cm, maksimum 70 c¢m, ortalama boy 51,9+1,40 cm olarak hesaplamistir. Her iki ¢aligsmadaki genel boy
kompozisyonu bu ¢alisma ile benzerlik gostermektedir.

Yapis1 itibariyle diinya denizlerinden farkli 6zellige sahip olan Karadeniz’de bulunan balik
stoklarmin bilinmesi ve bu durum dikkate almarak yonetim tedbirlerinin belirlenmesi diger baliklarda
oldugu gibi kalkan stoklarinin da korunmasinda olduk¢a énemlidir. Balikgilik ve Su Uriinleri Genel
Midiirliigii’niin stok tahmini yapilamamasina ragmen kalkan avciligini siirekli izlemeye yonelik ag
uzunlugu, derinligi, boy kompozisyonu, deniz memelileri dahil avlanan hedef dis1 tiirler ve birim ag
uzunlugunda av veriminin tespitine yonelik operasyonel veri toplama programlarini baglatmasi,
titizlikle izlemesi ve analiz etmesi, kalkan avciligina iligkin yonetim 6nlemleri alinmasini saglayabilir.

Yapilan bu arastirmada, Giresun ilinde, balik¢iligin bolge insaninin yasaminda sosyal ve ekonomik
anlamda 6nemli bir yeri oldugu goriilmiistiir. Yillara gore {iretim miktarinda azalmalar olsa da yore
insaninin  balik avciligina sosyal, ekonomik ve hatta kiiltiirel boyutlarda bagl kalmasi1 dikkat
cekmektedir.

Karadeniz’in orta kisminin bir boliimiiniin ve dogu kisminin tamaminin trol aveiligia kapali
olusundan dolay1 kiigiik 6lgekli balikgilik bu bolgelerde birbirlerine benzerlik gostermektedir. Bu
sebeple Giresun ili kiigiik 6lgekli balik¢iligr orta ve dogu Karadeniz igin bir alt drneklem kabul
edilebilir. Giresun ilinde bulunan kalkan balik¢ilarmin, sosyo-demografik yapilar1 ve avladiklar
kalkan baligi durumunun incelenmesi Karadeniz kiigiik oOlgekli balikgiligi agisindan oldukga
onemlidir. Balikgilarin ekonomik olarak zorluk yasadiklar1 ve balikgilik tecriibelerinin yiiksek
olmasina ragmen yasal boyun altindaki baliklar1 ekonomik kaygilar nedeniyle satisa sunduklari
goriilmektedir. Bu sorunun giderilmesi ig¢in hem balik¢ilarin kazanglarinin yiikseltilebilmesi hem de
kalkan baliginin stokunun korunmasi igin gerekli yasal caligmalarin yapilabilmesi agisindan bu
calisma Onem arz etmektedir. Bu ¢alisma, bu tarz ¢alismalarin bu bélgede arttirilarak, yapilmasi
planlanacak olan yasal diizenlemeler i¢in 6nemli bir kaynaktir.

Tesekkiir: Bu calisma “Giresun ili’nde Kalkan (Scophthalmus maximus Linnaeus, 1758) Balik¢ilig1
ve Kalkan Balik¢ilarimn Sosyo-Demografik Yapisi” baslikli, Aslithan Demircan Aktar’m yiksek
lisans tezinden 6zetlenmistir. (Ordu Universitesi Fen Bilimleri Enstitiisii — 2019).
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Abstract

The karyotypes and other chromosomal markers of representatives of the genus Pseudophoxinus have been little studied.
Therefore, this study documents chromosomal NOR phenotypes as revealed using Chromomycin Az (CMAg) and DAPI
chromosomal stainings in three species Pseudophoxinus elizavetae Bogutskaya, Kiiciik & Atalay, 2007, P. firati Bogutskaya,
Kiigiik & Atalay, 2007 and P. hittitorum Freyhof & Ozulug, 2010, endemic in Anatolia. Simple NOR phenotype with only
two CMA; positive signals were observed in the karyotype of P. firati whereas derived NOR phenotype with four CMA;
positive signals were observed in those of P. elizavetae and P. hittitorum, respectively. No DAPI positive signal was detected
in karyotypes in all three species. This study described new NOR phenotypes, i.e. number and position of major rDNA genes,
in genomes of three Pseudophoxinus species contributing thus to known diversity of NOR phenotypes in otherwise
karyotypically highly conservative leuciscid fishes.

Keywords: Fish cytotaxonomy, chromosome banding, chromosomal markers, major rDNA genes

Anadolu’da Yasayan Endemik Uc¢ Pseudophoxinus Bleeker, 1860 (Teleostei: Leuciscidae) Tiiriiniin CMA; ve DAPI
Boyali Kromozomlar:

Ozet

Pseudophoxinus cinsindeki baliklarin kromozom ve diger sitotaksonomik markerlar1 konusundaki ¢aligma sayis1 azdir.
Bu caligmada, Anadolu’ya endemik ii¢ leuciscine tiirii Pseudophoxinus elizavetae Bogutskaya, Kiigiikk & Atalay, 2007, P.
firati Bogutskaya, Kiiciik & Atalay, 2007 ve P. hittitorum Freyhof & Ozulug, 2010°da kromozomal NOR fenotipleri CMA3
ve DAPI kromozomal boyama ile ¢aligilmigtir. P. firati’nin karyotipinde iki, P. elizavetae ve P. hittitorum’un karyotiplerinde
ise dort CMA; pozitif sinyal gdzlenmistir. U tiiriin karyotipinde de DAPI pozitif sinyal gdzlenmemistir. Bu calisma iic
Pseudophoxinus tiiriiniin genomunda major rDNA genlerinin sayis1 ve pozisyonu gibi yeni NOR fenotiplerini tanimlamustir.
Boylece karyotipik olarak yiiksek derecede konservatif bilinen leuciscid NOR fenotip cesitliligine katkida bulunur.

Anahtar kelimeler: Balik sitotaksonomisi, kromozomal bantlama, kromozom markerlari, majér rDNA genleri

INTRODUCTION

The genus Pseudophoxinus Bleeker, 1860 belongs to family Leuciscidae and its subfamily
Leuciscinae (Tan and Ambruster, 2018). The genus Pseudophoxinus contains at least 30 locally
endemic species in Anatolia and other countries of Near and Middle East (Froese and Pauly, 2020).
This genus has 21 endemic species in the freshwaters of Anatolia (Gliglii and Kiigiik, 2017; Sag et al.,
2019). Karyological studies of representatives of this genus have started just recently (Karasu, 2009).
In, the last decade, Pseudophoxinus antalyae, P. battalgilae, P. burduricus, P. crassus, P. egridiri, P.
elizavetae, P. evliyae, P. fahrettini, P. firati, P. hittitorum, P. maeandri and P. zekayi have been
studied cytogenetically (Table 1). In these studies, karyotypes, C-banding and Ag-NOR stainings have
been performed. Also, G- and Q-banding patterns in the karyotype of P. antalyae have been reported
(Ergene et al., 2010).
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Table 1. Cytogenetic data for the representatives of the genus Pseudophoxinus from Anatolia, Turkey
Chromosome Ag-NOR

Species 2n morphology FN number References
P. antalyae 50  16m+14sm+12st+8a 92 2 Ergene etal., 2010
P. firati 50  38m-sm+12st 88 4 Karasu et al., 2011
P. elizavetae 50  8m+34sm+8st 92 4 Gaffaroglu et al., 2014
P. crassus 50  12m+30sm+8st-a 92 2 Unal et al., 2014
P. hittitorum 50  14m+26sm+10st-a 90 2 Unal et al., 2014
P. battalgilae 50  16m+28sm+6st-a 94 4 Ayata et al., 2016
P. burduricus 50  18m+26sm+6st-a 94 2 Ayata et al., 2016
P. egridiri 50  14m+28sm+8st-a 92 2 Avyata et al., 2016
P. evliyae 50  14m+30sm+6st-a 94 4 Ayata et al., 2016
P. fahrettini 50 16m+26sm+8st-a 92 2 Avyata et al., 2016
P. maeandri 50  10m+32sm+8st-a 92 4 Avyata et al., 2016
P. zekayi 50  16m+26sm+8st-a 92 2 Unal and Gaffaroglu, 2016

2n: diploid chromosome number, FN: fundamental number, m: metacentric, sm: submetacentric, st-a: subtelo-acrocentric

The number and locations of NORs have been used as a cytotaxonomic character in fish
cytotaxonomy (Rabova et al., 2015). Ag-NOR staining is a very common cytogenetic technique
(Rabova et al., 2015). However, this method identifies only transcriptionally active rDNA genes. Also,
the number and location of NORs have been determined using CMA; staining (Gornung, 2013;
Rabova et al., 2015). This staining is based on GC-specific fluorochrome and detects both active and
inactive NORs in fish (Gornung, 2013). Both Ag- and CMA; stainings have been done in many fish
species (Arai, 2011; Gornung, 2013). Fluorescence staining with 4’,6-diamidino-2-phenyl-indole
(DAPI) dyes detect chromosomal regions that contain AT-rich DNA (Kapuscinski, 1995). This method
is studied on many fish species too (Mayr et al., 1986; Valic et al., 2010).

A presence of four Ag-NORs on submetacentric (sm) chromosomes in karyotype of P. elizavetae
(Gaffaroglu et al., 2014) and four Ag-NORs on sm-subtelocentric (st) chromosomes in that of P. firati
(Karasu et al., 2011) have previously been reported. Additionally, Unal et al. (2014) observed two Ag-
NORs on sm chromosome pair in karyotype of P. hittitorum. The present study was carried out to
determine NOR phenotypes using CMA; staining and DAPI stainings in P. elizavetae, P. firati and P.
hittitorum, endemic in Anatolia.

MATERIALS and METHODS

The analyzed individuals of P. elizavetae, P. firati and P. hittitorum were collected by
electrofishing from Anatolia, Turkey (Table 2, Figure 1). The specimens were carried alive to the
laboratory. The chromosomes were obtained from head kidney cells according to the air drying
technique of Bertollo et al. (2015). Slides were stained with CMA3/DAPI stainings according to
Rabova et al. (2015). For this technique, slides were treated with an ice-cold ethanol series (70%,
90%, 100%, 2 minutes in each). After this step, work continued in the dark. Slides were incubated in
Mcllvaine buffer with MgCL, for 10 minutes at room temperature. Then stained with CMA; in a wet
chamber for 15 minutes, at room temperature. Slides were covered with a coverslip and washed up
shortly in Mcllvaine buffer and allowed the coverslip to detach. After this step, slides were incubated
in Mcllvaine buffer with Methyl Green for 15 minutes at room temperature. Slides were washed
shortly in Mcllvaine buffer again. Then, slides were stained with DAPI in a wet chamber for 20
minutes at room temperature. Slides were washed shortly in Mcllvaine buffer and drops were removed
by touching slide, mounted with antifade (glycerol-propylgalate), and sealed the margins with nail
polish. Sealed slides were placed on a tray covered by aluminum foil and kept in the fridge several
days before the examination. Slides were screened in an Olympus BX 60 epifluorescence microscope
equipped with a DP50 Olympus CCD camera. At least 10 metaphases were examined per individual.
Karyotypes from CMA; stained metaphases were arranged manually.
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Table 2. General information regarding collected individuals

Species Locality Coordinates Date  Number
P. elizavetae Sultan Swamps, Develi, Kayseri 38°22'N, 35°21'E 2010 15
P. firati Tohma Creek, Giiriin, Sivas 38°47'N, 36°57'E 2009 20
P. hittitorum Spring Eflatun, Beysehir, Konya 37°52'N, 31°34'E 2010 8

Google Earth

Figure 1. The map of Turkey with three collection sites of Pseudophoxinus species. The map was created
using the software Google Earth Pro

RESULTS and DISCUSSION

Karyotypes of examined species corresponded to previous reports, i.e. 2n = 50 and karyotypes
composed of 8 m chromosomes, 34 sm chromosomes and 8 st chromosomes in P. elizavetae; 38 m-sm
chromosomes and 12 st chromosomes in P. firati; 14 m chromosomes, 26 sm chromosomes, and 10 st-
a chromosomes in P. hittitorum (Karasu et al., 2011; Gaffaroglu et al., 2014; Unal et al., 2014).

Four CMA; positive signals were observed in chromosomes of P. elizavetae (Figure 2A) and those
of P. hittitorum (Figure 2E) whereas two CMA; positive signals were observed in the genome of P.
firati (Figure 2C). CMA; staining revealed their location in the whole short (p) arms of medium-sized
sm chromosome pair in karyotypes of all three species. No DAPI positive signal was detected in the
genomes of examined species (Figures 2B, D, F).

Molecular methods are a highly efficient tool for providing species-specific markers in many areas
of fish biology. As a result, the comprehensive use of both cytogenetic and molecular methods
increase the level of certainty also in fish taxonomy (Kirtiklis et al., 2010; Gornung, 2013). Among the
cytogenetic markers, NOR phenotypes, i.e. number and position of major rDNA sites on
chromosomes, have played an important role in fish comparative cytogenetics. The number and
localization of NORs have mainly been studied using silver nitrate (AgNO3), Mithramycin (MM), or
CMA; staining (e.g. Mani et al., 2009; Gornung, 2013; Rabova et al., 2015).

This study is the first attempt to characterize the CMA; and DAPI characteristics in Anatolian
freshwater fishes. The result of CMA; staining confirmed Ag-NOR phenotype observed in P.
elizavetae (Gaffaroglu et al., 2014). In this study, CMA; positive signals were located in no. 7 and no.
9 in karyotype of P. elizavetae (Figure 3A). However, two more positive NOR sites were detected in
chromosomes of P. hittitorum by CMA; staining. CMA; positive signals were located in no. 9 and no.
13 in karyotype of P. hittitorum (Figure 3C). This polymorphism could be the result of translocation of
rDNA sites. Only two CMA; positive signals were observed in no. 5 in genome of P. firati (Figure
3B). In this sense, four Ag-NORs that reported by Karasu et al. (2011) should be a polymorphism in
this species. Consequently, our data suggest that major rDNA genes have been conserved in sm
chromosomes in the genomes of three endemic species of the genus Pseudophoxinus.

Characteristics of CMA; staining in P. firati resembles that in other leuciscins for instance
Leuciscus borysthenicus (Rab et al., 1996), Pachychilon macedonicum (Rab et al., 2000), Vimba
vimba and V. elongata (Rabova et al., 2003), some Rutilus and Scardinius species (Bianco et al.,
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2004), Squalius pyrenaicus (Gromicho and Collares-Pereira, 2004), S. aradensis and S. torgalensis
(Nabais et al. 2013).

Moreover, results of CMA; staining in P. elizavetae and P. hittitorum resembles that of Leuciscus
idus, L. cephalus and L. leuciscus (Boron et al., 2009), Iberochondrostoma almacai and I. lusitanicum
(Monteiro et al., 2009) and Telestes ukliva (Valic et al., 2010).

On the other hand, staining with DAPI did not show any positive signals along P. elizavetae, P.
firati and P. hittitorum chromosomes. The same results were observed in chromosomes of other
cyprinoid species (Mayr et al., 1986; Valic et al., 2010). Valic et al. (2010) reported that that this could
be another common feature for genomes of cyprinids.

Also, FISH experiments have to be included in future studies to determine the exact number and
position of NORs of the studied species. In conclusion, this study revealed the details of the NOR
phenotypes in the three endemic species using CMA; and DAPI stainings.

Figure 2. Metaphase of (A) P. elizavetae, (C) P. firati, (E) P. hittitorum after CMA; staining. Arrows
indicate the CMA; positive signals. Metaphases of (B) P. elizavetae, (D) P. firati, (F) P. hittitorum after DAPI
staining
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Figure 3. Arranged karyotypes of (A) P. elizavetae, (B) P. firati, (C) P. hittitorum after CMA; staining.
Arrows indicate the CMA; positive signals
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Ozet

Su {irlinleri zengin mineral, protein ve yag igeriklerinden dolayr insan beslenmesinde Onerilen gidalar arasinda yer
almaktadir. Bazi su firiinleri, yiiksek yag iceriklerinden dolayr depolamaktan ziyade taze olarak tiiketilmektedirler. Hem
tedarik edilmesi hem yeme aliskanliklart hem de muhafazasinda goriilen giicliikler maalesef iilkemizde bu iiriinlerin yeterince
tiiketilememesine sebep olmaktadir. Mevcut arastirma, Erzurum ili merkez ilgelerinde, tiikketim seviyesinin tespit edilmesi,
alinmasi gereken muhtemel tesvik edici 6nlemlerin belirlenmesi, su iiriinleri tiiketim miktarlar1 ve sekillerini tespit etmek
amaciyla, yiiz ylize goriisme anket teknigi kullanilarak 30 Nisan-30 May1s 2019 tarihleri arasinda yapilmistir. Arastirmada,
katilimcilara su driinleri tiiketim miktarlari ve aligkanliklart ile ilgili cesitli sorular yoneltilerek, katilimeilarin sosyo-
demografik o6zellikleri ile tiiketim aliskanliklart arasindaki iligkiler incelenmistir Caligmada; "Ana kitle oranlarina dayali
kiimelendirilmemis tek asamali basit tesadiifi olasilik 6rneklemesi" yontemi kullamlarak, %38’ini bayanlarin olusturdugu
toplam 677 kisi ile yiiz ylize anket yapilmistir. Anket caligmasina katilan tiiketicilerin %45,8’ini gen¢ yas grubunun
olusturdugu, %92,8'sinin balik tiiketmemiz gerektigini diisiindiigii, %64,4'linilin Erzurum'da balik fiyatlarini pahali buldugu,
%46,7'sinin balik satin alirken taze olup olmadigina dikkat ettigi, %55,1'inin en fazla hamsi baligin tiikettigi, %54,7'sinin ise
aylik balik tiikketim ortalamasinin 0-3 kg oldugu anket ¢aligmasi sonucunda ortaya ¢ikmustir.

Anahtar Kelimeler: Erzurum, su {iriinleri tiiketimi, tiiketici tercihleri.
Researches On Fishery Consumption Behaviors of Erzurum Central Districts
Abstract

As an important food source that contributes to the development and protection of health in every period of life, seafood
is recommended to consume regularly because it contains nutrients such as good quality protein and long-chain
polyunsaturated n-3 fatty acids. In the central districts of Erzurum, surveys were conducted to investigate how this valuable
nutrient is consumed by using face to face interview techniques from 30 April to 30 May of 2019. Various questions about
consumption habits were asked to the participants and the relationship between socio-demographic characteristics and
consumption habits was examined. According to the findings obtained in the face-to-face surveys with 677 consumers by
using ‘’based on population rates non-clustered single-stage simple random probability sampling’” method; it was determined
that 38% of the consumers were female and 62% were male. Survey results revealed that from the participants; 45.8% of
them are young age group, 92.8% think that we should consume fish, 64.4% found that fish prices in Erzurum are expensive,
46.7% paid attention to whether they are fresh or not when buying fish, 55.1% consume mostly anchovy and the average
monthly fish consumption of 54.7% of the participants is at 0-3 kg.

Keywords: Erzurum, seafood consumption, consumer preferences

GIRIS

Beslenme ve gida yetersizliginin hizla artan diinya niifusunun gelecekte karsilasacagi en 6nemli
sorunlar arasinda yer alacag: diisiiniilmektedir. Uzmanlar 2050°1i yillarda artan diinya niifusu paralel
olarak mevcut gida iiretiminin iki katina ¢ikartilmasi gerekliligini vurgulamaktadirlar su Uriinleri
yetistiriciligi bu ihtiyacin karsilanabilmesi i¢in 6nemli bir potansiyele sahiptir (Arslan, 2019). Bu
anlamda su triinleri iiretiminin diinyada giderek artan protein ihtiyacin1 karsilamak i¢in, gelecek 50
yidaki en biiyiikk gida kaynaklarmdan birisi olacagi bildirilmektedir (FAO, 2012). Tiiketim
bakimindan su trtinleri; yumusakgalar, kabuklular ve ekinodermler gibi kabuklu deniz iirtinleri ile her
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cesit balik ve deniz memelilerini icermektedir. Diinyada ki tiim bdlgelerde bir¢cok balik tiirii yiyecek
olarak tiiketilmektedir (Baysal, 2004). Balik etinde bag dokusu (%3) kirmizi ete kiyasla (%15)
oldukea diisiik oldugundan, erken pismesi ve par¢alanmasi kolay oldugundan ¢igneme sorunu gibi
cesitli saglik sorunlarina sahip olan kisilerce tercih edilmektedir (Brown, 2000). Balik etinin bazi
hastaliklarin 6nlenmesinde onemli derecede etkili oldugu bildirilmektedir (Maskan, 2005; Erkan,
2013; Gorga, 1998). Balik yaginda bulunan omega-3 yag asitlerinin meme, kalin barsak ve prostat
kanserlerinde tiimor gelisimini engelleyici etkileri rapor edilmistir (Pigott ve Tucker, 1990). Baysal
(2004), Et ile beslenenlere kiyasla, balikla beslenen kisilerde kalp rahatsizliklarmin daha az
goriildigiinii bildirmektedir. Somon baligi ile beslenen bireylerde kanda kolesterol ve trigliserid
seviyelerinin diistiigli tespit edilmistir (Turan vd., 2006). Dolayisiyla, su iriinleri saglik bakimindan
oldukga &nemli olup, saglikli bir yasam i¢in diizenli olarak tiiketilmelidir.

Diinya geneli ve Avrupa Birligi {ilkeleri 6zelinde kiyaslandiginda, {ilkemizde kisi basina diisen su
triinleri tiiketimi oldukga diisiiktiir. Toplumlarda artan egitim seviyesi ile bilingli gida tiiketimi
arasinda pozitif bir iliskinin oldugu bildirilmektedir (Karabulut ve Yandi, 2006). Ulkemizde
akuakiltiir ile Uretim miktar1 yildan yila artmaktadir. Akuakiiltiirde alabalik, ¢ipura ve levrek ilk
siralarda yer almaktadir. Avcilik bakimindan ele alindiginda ise, miktarlar1 yildan yila dalgalanma
gostermekle birlikte denizlerimizde hamsi, sardalya, istavrit, palamut-torik, ¢aga baligi, mezgit, istavrit
(karagoz) ve liifer toplam av miktarmin yaklagik %90’1n1 olugturmaktadir. Diger deniz iriinleri ise
kalan kismi olusturmaktadir. En fazla avciligi yapilan tiir beyaz kum midyesi olarak rapor edilmistir
(TUIK, 2014). Dogu Anadolu’nun en eski yerlesim birimlerinden birisi olan Erzurum, oldukca zengin
su kaynaklarina, ¢evresiyle giiclii ekonomik ve sosyal iligkilere sahip olmasina ragmen, maalesef
cesitli sosyal ve ekonomik faktorlerden dolayr Erzurum ilinde yapilan balik¢ilik faaliyetlerinin ve
tiiketilen balik miktarmin mevcut potansiyelin altinda oldugu rapor edilmistir (Hisar vd., 2002). Bu
durumun nedenleri gelecek agisindan son derece dnemlidir. Mevcut yetistiricilik potansiyelinin fazla
olmasina ragmen, isletme sayisinin azlig1 ve balik tiiketim miktarinin diisiik seviyelerde bulunmasinin
sebepleri 6nemlidir.

Bu ¢alismamizda Erzurum’un merkez ilgeleri Yakutiye, Palandoken ve Aziziye’de ikamet eden
677 kisi konu edilmistir. Anket formlar1 verilerin homojenligi bakimindan ilgelerde farkli mahallelerde
uygulanmustir. Elde edilecek verilerin glivenilirliginin arttirilmasi bakimindan; farkli gelir seviyeleri
olan, farkli sosyal imkanlara sahip ve farkli meslek gruplarinda galisan kisilere anket formlarmin
uygulanmasina 6zen gosterilmistir.

MATERYAL ve YONTEM

Calismaniz Erzurum 1li’ndeki 20 ilgenin niifus yogunlugu ve diger ilgelerle iliskileri diisiiniilerek
en yogun ili¢ merkez ilgesi olan, niifus yogunluguna gore Yakutiye, Palandoken ve Aziziye ilgelerinde
yapilmustir. Ornekleme sahasi olarak; ¢alisma yapildigi dénem ki, 191224 niifuslu Yakutiye, 168651
niifuslu Palanddken ve 62289 kisi niifusa sahip Aziziye ilceleri se¢ilmistir. Arastirmada ii¢ ilgede
ikamet eden kisilere 30 Nisan - 30 Mayis 2019 tarihleri arasinda anket formlar1 yoneltilerek onlarm su
iirtinleri tiiketim aliskanliklar tespit edilmistir.

Erzurum ili merkez ilgelerinde tesadiifi olarak segilen 677 kisiyle yiiz yiize goriisme yapilarak elde
edilen arastirma verileri istatistiki analizlere tabi tutulmustur. "Chi-Square Tests" siirekli bir dagilim
olup genellikle iki bagimsiz kategorik kriteri test etmek i¢in kullanilir. Bu nedenle ¢calismamizdan elde
edilen veriler SPSS paket programi kullamlarak "Chi-Square Tests" sonuglari ile yorumlanmustir.

BULGULAR
Demografik Bilgilere iliskin Bulgular

Caligmamiza katilan 677 kisinin %38’ni (257) kadin %62’sini (420) Erkek bireyler
olusturmaktadir.
Yas gruplar1 dort ana baslik altinda toplanarak degerlendirilmistir. Buna gore, 18 yas alti Cocuk, 18-30
yas araligina Geng, 31-50 yas araligina Yetiskin ve 51 yas ile iizerine ise Yash seklinde ayirim
yapilmaya gidilmistir. Ankete katilim saglayan kisilerin yas dagilimlarinin su iiriinleri tiiketiminde ki
etkileri incelenmistir. Boylece calismamiza katilanlarin %9,9 cocuk, %45,8 geng, %33,2 yetigskin ve
%11,1 ise yash grubunu temsil etmektedir.

Insanlarm egitim durumlar1 ile kisisel tercihlerinin farklilk gosterdigini ve bu baglamda
tiketicilerin biling diizeyi ve tiiketimin dogrudan iliskili oldugunu varsayarak katilimcilarimiza egitim
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durumlar1 sorulmus; %?2,4 okur-yazar degil, %5,8 okur-yazar, %17,6 ilkokul-ortaokul, %30,3 Lise,
%44 Universite ve iizeri tahsile sahip oldugu tespit edilmistir. Bdylece spesifik tiiketim sorulari ile
egitim durumlari arasinda bir anlam olup olmadigi calismamizda irdelenmistir.

Meslek gruplari ile tiiketim arasindaki iligkiyi incelemek amaciyla kisilere ugrastiklart meslekler
sorulmus alinan cevaplara gore; %24,5 6grenci, ev hanimi, emekli ve gegici igsizlerden olusmaktadir,
%43,9 ozel sektor dallarinda galistigl ve %3 1,6 ise kamu sektoriinde galistigini beyan etmistir.

Bilindigi tizere kisiler harcamalarini gelir durumlarina gére yapmaktadirlar. Tiiketiciler ekonomik
yonden ne kadar ozgiirse bir o kadar da tiiketim alaninda 6zgilirce hareket etmektedirler. Ankete
katilan tiiketiciler aylik gelir durumlar1 yoniinden incelenmis alinan verilere gore; %39 aylik 2000 TL
ve alt1, %35,6 aylik 2001- 3500 TL, %25,4 aylik 3501 TL ve iizeri gelire sahip oldugu ortaya ¢ikmis
olup insanlarin su iiriinleri satin alma potansiyelinin bu dogrultuda tutum ve davramslar1 genel olarak
incelenerek calismamiza konu edilmistir.

Calismamiza katilim saglayan tiiketicilerin hangi ilgelerde ikamet ettikleri belirlenmistir. Bdylece
Erzurum'un merkez ilgeleri arasinda tiiketim aligkanligr farkliliklari ve benzerliklerinin olup
olmadigimi arastirmaktir. Erzurum'un iic merkez ilgesi bulunmaktadir. Bunlar sirasiyla Yakutiye,
Palandoken ve Aziziye'dir. Ankete katilanlar %46,1'i Yakutiye, %36,5'1 Palanddken ve %17,4'
Aziziye de ikamet etmektedir. Bu oranlar ilgelerin niifus yogunlugu ile dogru orantilidir. Demografik
bilgilere ait bulgular Tablo 1’de verilmistir.

Tablo 1. Demografik bilgilere ait bulgular

Cinsiyet %
Bayan 38
Bay 62
Yas %
<18  Cocuk 9,9
18-30 Geng 45,8
31-50 Yetiskin 33,2
51> Yash 11,1
Egitim Durumlar %
Okur-yazar degil 2,4
Okur-yazar 5,8
flkokul-Ortaokul 17,6
Lise 30,2
Universite ve iizeri 44
Meslek Gruplar %
Ogrenci,ev hanimi,emekli,gegici igsiz 24,5
Ozel sektor galisani 43,9
Kamu ¢alisani 31,6
Gelir Diizeyleri %
2000 TL < 39
2001-3500 TL 35,6
3501 TL > 25,4
Ikamet Durumlar %
Yakutiye 46,1
Palanddken 36,5
Aziziye 17,4

Tiiketim fle Alakah Bulgular
Cinsiyete bagh olarak “Balik satin alirken en ¢ok nelere dikkat edersiniz” sorusuna katilimeilarin
vermis olduklari cevaplarin Ki-Kare testi ile analizi Tablo 2’de verilmistir.
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Tablo 2. Balik satin alirken en ¢ok nelere dikkat edersiniz?

Fiyatina Lezzetli Tazeligine Az Kil¢ikh Hepsi Diger Toplam
Olmasina Olmasina

Kadin 34 11 138 16 58 0 257
% 13,2 4,3 53,7 6,2 22,6 0,0 100,0

Erkek 70 25 178 25 107 15 420
% 16,7 6,0 42,4 6,0 25,5 3,6 100,0

Toplam 104 36 316 41 165 15 677
% 154 53 46,7 6,1 24,4 2,2 100,0

Pearson Chi-Square: 16,190 p<0.05

Tablo 2’de verilen bilgiler dogrultusunda “Balik satin alirken en ¢ok nelere dikkat edersiniz”
sorusuna verilen cevaplar bakimindan cinsiyetler arasinda bir farkliligin olup olmadigini tespit etmek
amaciyla yapilan Ki-Kare bagimsizlik testi sonucunda 6nemli bir farkliligin oldugu ortaya ¢ikmustir
(p<0,05). Kadmlarn %>53,7’si tazeligine dikkat ederken, erkeklerde bu oran %42,4 olarak
belirlenmistir.

Cinsiyete bagli olarak “Bahk Dist En Cok Hangi Su Uriinlerini Tiiketmektesiniz” sorusuna
katilimeilarin vermis olduklar1 cevaplari Ki-Kare testi ile analizi Tablo 3°de verilmistir.

Tablo 3. Balik dis1 en ¢ok hangi su tirlinlerini tilketmektesiniz?

Midye istakoz Kerevit Salyangoz Kalamar Karides Hepsi Diger Hicbiri Toplam

Kadin 52 4 9 9 5 16 13 6 143 257
% 20,2 1,6 3,5 3,5 19 6,2 51 2,3 55,6 100,0

Erkek 154 7 15 12 15 27 20 29 141 420
% 36,7 1,7 3,6 2,9 3,6 6,4 4,8 6,9 33,6 100,0

Toplam 206 11 24 21 20 43 33 35 284 677
% 30,4 1,6 3,5 3,1 3,0 6,4 49 5,2 41,9 100,0

Pearson Chi-Square: 40,799 p<0.05

Tablo 3°de verilen bilgiler dogrultusunda “Balik dis1 en ¢ok hangi su iriinlerini tiiketmektesiniz”
sorusuna verilen cevaplar bakimindan cinsiyetler arasinda bir farkliligin olup olmadigini tespit etmek
amaciyla yapilan Ki-Kare bagimsizlik testi sonucunda énemli bir farkliligin oldugu ortaya ¢ikmustir
(p<0,05). Kadinlarin %55,6’s1 balik diginda herhangi bir su iiriinii tilketmezken, erkeklerde bu oran
%33,6 olarak belirlenmistir.

Yas araligina bagh olarak “Balik tiiketmenizin en 6nemli sebebi nedir” sorusuna katilimcilarin
vermis olduklar1 cevaplarin Ki-Kare testi ile analizi Tablo 4’te verilmistir.

Tablo 4. Balik tiketmenizin en 6nemli sebebi nedir?

Lezzetli Oldugu Saghikh Oldugu Hepsi Diger Toplam
Icin icin

Cocuk (18 yas alt1) 7 54 2 4 67 (%9,9)
% 10,4 80,6 3,0 6,0 100,0

Geng (18-30) 45 111 38 116 310 (%45,8)
% 14,5 35,8 12,3 374 100,0

Yetiskin (31-50) 42 100 23 60 225 (%33,2)
% 18,7 44,4 10,2 26,7 100,0

Yasli (50 +) 18 34 19 4 75 (%11,1)
% 24,0 45,3 25,3 5,3 100,0

Toplam 112 299 82 184 677 (%100)
% 16,5 44,2 12,1 27,2 100,0

Pearson Chi-Square: 82,816 p<0.05

Tablo 4°de verilen bilgiler dogrultusunda “Balik tiikketmenizin en énemli sebebi nedir?” sorusuna
verilen cevaplar bakimindan yaslar arasinda bir farkliligin olup olmadigini tespit etmek amaciyla
yapilan Ki-Kare bagimsizlik testi sonucunda énemli bir farkliligin oldugu ortaya ¢ikmistir (p<0,05).
Yaglar1 18 alt1 olan ¢ocuklarm %80,6°s1 balik tiiketiminin saglikli oldugunu diisiiniirken, yaslar1 18 ile
30 arasinda olan genglerde bu oran %35,8 olarak belirlenmistir.
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Yas araligina bagli olarak “Sizce balik tiiketimini etkileyen faktorlerden en Onemlisi nedir”
sorusuna katilimeilarin vermis olduklar cevaplarin Ki-Kare testi ile analizi Tablo 5’de verilmistir.

Tablo 5. Sizce balik tiiketimini etkileyen faktorlerden en énemlisi nedir?

Fiyatin Kokusu Tad1 Reklam Hepsi Diger Toplam
Pahal Yetersizligi
Olmasi
Cocuk (18 yas alt1) 14 5 1 2 44 1 67
% 20,9 7,5 1,5 3,0 65,7 1,5 100,0
Geng (18-30) 161 31 13 22 69 14 310
% 51,9 10,0 4,2 7,1 22,3 4,5 100,0
Yetigkin (31-50) 127 29 15 5 43 6 225
% 56,4 12,9 6,7 2,2 19,1 2,7 100,0
Yaslh (50 +) 51 8 5 3 6 2 75
% 68,0 10,7 6,7 4,0 8,0 2,7 100,0
Toplam 353 73 34 32 162 23 677
% 52,1 10,8 5,0 4,7 23,9 3,4 100,0

Pearson Chi-Square: 91,250 p<0.05

Tablo 5’de verilen bilgiler dogrultusunda “Sizce balik tiiketimini etkileyen faktdrlerden en 6nemlisi
nedir” sorusuna verilen cevaplar bakimindan yaglar arasinda bir farklihigin olup olmadigim tespit
etmek amaciyla yapilan Ki-Kare bagimsizlik testi sonucunda 6nemli bir farkliligin oldugu ortaya
cikmistir (p<0,05). Yaslar1 18 alt1 olan gocuklarin %65,7’si balik tiiketimini etkileyen faktorlerden
hepsi (fiyatinin pahali olmasi, kokusu, tadi ve reklam yetersizligi) cevabim verirken, yaslar1 50 ve
iizerinde olan yaslilarda bu oran %8,0 olarak belirlenmistir.

Egitim durumuna gore “Su firiinleri denilince aklimiza gelen ilk canli tiirii hangisidir” sorusuna
katilimeilarin vermis olduklar1 cevaplarin Ki-Kare testi ile analizi Tablo 6’te verilmistir.

Tablo 6. Su tiriinleri denilince akliniza gelen ilk canli tiirii hangisidir?

Balik Yumusakgalar Kabuklular Zooplanktonlar Su Toplam
Bitkileri
Okur Yazar Degil 7 2 2 2 3 16 (%2,4)
% 43,8 12,5 12,5 12,5 18,8 100,0
Okur Yazar 29 0 5 4 1 39 (%:5,8)
% 74,4 0,0 12,8 10,3 2,6 100,0
flkokul-Ortaokul 98 7 12 0 2 119 (%17,6)
% 82,4 59 10,1 0,0 1,7 100,0
Lise 187 11 2 2 3 205 (%30,3)
% 91,2 54 1,0 1,0 1,5 100,0
Universite ve Uzeri 275 4 8 6 5 298 (%44)
% 92,3 1,3 2,7 2,0 1,7 100,0
Toplam 596 24 29 14 14 677 (%100)
% 88,0 3,5 43 2,1 2,1 100,0

Pearson Chi-Square: 90,986 p<0.05

Tablo 6°da verilen bilgiler dogrultusunda “Su firiinleri denilince akliniza gelen ilk canli tiiri
hangisidir?” sorusuna verilen cevaplar bakimindan egitim durumlari arasinda bir farkliligin olup
olmadigimi tespit etmek amaciyla yapilan Ki-Kare bagimsizlik testi sonucunda énemli bir farkliligin
oldugu ortaya ¢ikmustir (p<0,05). Universite ve iizeri mezunlarinin %92,3’{iniin aklina ilk gelen balik
olurken, okuryazar olmayanlarda bu oran %43,8 olarak belirlenmistir.

Egitim duruma bagh olarak “Sizce balik tiiketmeli miyiz” sorusuna katilimeilarin vermis olduklari
cevaplarin Ki-Kare testi ile analizi Tablo 7°de verilmistir.
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Tablo 7. Sizce balik tikketmeli miyiz?
Evet Haywr Toplam

Okur Yazar Degil 9 7 16
% 56,3 43,8 100,0
Okur Yazar 28 11 39
% 71,8 28,2 100,0
[lkokul-Ortaokul 114 5 119
% 95,8 4,2 100,0
Lise 187 18 205
% 91,2 8,8 100,0
Universite Ve Uzeri 290 8 298
% 97,3 2,7 100,0
Toplam 628 49 677
% 92,8 7,2 100,0

Pearson Chi-Square: 68,870 p<0.05

Tablo 7’de verilen bilgiler dogrultusunda “Sizce balik tiiketmeli miyiz?”” sorusuna verilen cevaplar
bakimindan egitim durumlari arasinda bir farkliligin olup olmadigimi tespit etmek amaciyla yapilan
Ki-Kare bagimsizlik testi sonucunda o6nemli bir farkliligin oldugu ortaya cikmustir (p<0,05).
Universite ve {izeri mezunlarmin %97,3’ii balik tiiketilmesine evet cevabi verirken, okuryazar
olmayanlarda bu oran %56,3 olarak belirlenmistir.

Gelir durumuna bagl olarak “En fazla tiikettiginiz balik tiirii nedir” sorusuna katilimcilarin vermis
olduklar1 cevaplarin Ki-Kare testi ile analizi Tablo 8’de verilmistir.

Tablo 8. En fazla tiikettiginiz balik tiirii nedir?

Cipura Somon Diger Balik

Hamsi  lstavrit Alabahk  Sazan Levrek Tiirleri Toplam
2000 TL ve daha Az 147 20 63 14 9 5 6 264 (%39)

% 55,7 7,6 23,9 53 3,4 1,9 2,3 100,0

2001 TL - 3500 TL 138 8 48 12 17 6 12 241 (%35,6)
% 57,3 3,3 19,9 50 7,1 2,5 50 100,0

3501 TL ve tizeri 88 7 39 6 26 5 1 172 (%25,4)
% 51,2 41 22,7 3,5 15,1 2,9 ,6 100,0

Toplam 373 35 150 32 52 16 19 677 (%100)
% 55,1 52 22,1 47 7,7 2,4 2,8 100,0

Pearson Chi-Square: 33,958 p<0.05

Tablo 8’de verilen bilgiler dogrultusunda “En fazla tiikettiginiz balik tiirii nedir?” sorusuna verilen
cevaplar bakimindan gelir durumu arasinda bir farkliligin olup olmadiginmi tespit etmek amaciyla
yapilan Ki-Kare bagimsizlik testi sonucunda 6nemli bir farkliligin oldugu ortaya ¢ikmistir (p<0,05).
Geliri 3501 TL ve iizeri olanlarin %15,1’1 ¢ipura/levrek tiiketirken, geliri 2000 TL ve daha az
olanlarda bu oran %3,4 olarak belirlenmistir.

Gelir durumuna bagl olarak “Balik tiiketim sikliginiz nedir” sorusuna katilimcilarin vermis
olduklar1 cevaplarin Ki-Kare testi ile analizi Tablo 9’da verilmistir.

Tablo 9’da verilen bilgiler dogrultusunda “Balik tiiketim sikliginiz nedir?” sorusuna verilen
cevaplar bakimindan gelir durumu arasinda bir farkliligin olup olmadigimi tespit etmek amaciyla
yapilan Ki-Kare bagimsizlik testi sonucunda énemli bir farkliligin oldugu ortaya ¢ikmistir (p<0,05).
Geliri 3501 TL ve lizeri olanlarin %26,7’si haftada bir balik tiiketirken, Geliri 2000 TL ve daha az
olanlarda bu oran %12,5 olarak belirlenmistir.

Gelir durumuna bagli olarak “Aylik ortalama balik tiiketiminiz ka¢ kilogramdir” sorusuna
katilimcilarin vermis olduklar1 cevaplarin Ki-Kare testi ile analizi Tablo 10’da verilmistir.
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Tablo 9. Balik tiikketim sikliginiz nedir?

Haftada Bir iki Haftada Bir  AydaBir _ Yilda Bir Toplam

2000 TL ve daha az 33 72 111 48 264
% 12,5 27,3 42,0 18,2 100,0

2001 TL - 3500 TL 61 55 88 37 241
% 25,3 22,8 36,5 15,4 100,0

3501 TL ve iizeri 46 46 58 22 172
% 26,7 26,7 33,7 12,8 100,0

Toplam 140 173 257 107 677
% 20,7 25,6 38,0 15,8 100,0

Pearson Chi-Square: 19,276 p<0.05

Tablo 10. Aylik ortalama balik tiiketiminiz kag kilogramdir?

Ayhk Ayhk Ayhk Ayhk 12 Kg Toplam
0-3 Kg 4-7 Kg 8-11 Kg ve iizeri
2000 TL ve daha az 166 66 16 16 264
% 62,9 25,0 6,1 6,1 100,0
2001 TL - 3500 TL 117 62 35 27 241
% 48,5 25,7 14,5 11,2 100,0
3501 TL ve iizeri 87 59 14 12 172
% 50,6 34,3 8,1 7,0 100,0
Toplam 370 187 65 55 677
% 54,7 27,6 9,6 8,1 100,0

Pearson Chi-Square: 23,568 p<0.05

Tablo 10’da verilen bilgiler dogrultusunda “Aylik ortalama balik tiiketiminiz kag¢ kilogramdir”
sorusuna verilen cevaplar bakimindan gelir durumu arasinda bir farkliligin olup olmadigim tespit
etmek amaciyla yapilan Ki-Kare bagimsizlik testi sonucunda o6nemli bir farkliligin oldugu ortaya
cikmigtir (p<0,05). Geliri 2000 TL ve daha az olanlarin %62,9’u aylik ortalama 0 ile 3 kg arasinda
balik tiiketirken, geliri 2001 ile 3500 TL arasinda olanlarda bu oran %48,5 olarak belirlenmistir.

Gelir durumuna bagli olarak “Erzurum'da balik fiyatlari nasil” sorusuna katilimcilarin vermis
olduklar1 cevaplarin Ki-Kare testi ile analizi Tablo 11°de verilmistir.

Tablo 11. Erzurum'da balik fiyatlari nasil?

Pahal Normal Ucuz Toplam

2000 TL ve daha az 167 92 5 264
% 63,3 34,8 1,9 100,0

2001 TL - 3500 TL 146 82 13 241
% 60,6 34,0 5,4 100,0

3501 TL ve tizeri 123 47 2 172
% 71,5 27,3 1,2 100,0

Toplam 436 221 20 677
% 64,4 32,6 3,0 100,0

Pearson Chi-Square: 11,704 p<0.05

Tablo 11°de verilen bilgiler dogrultusunda “Erzurum'da balik fiyatlari nasil” sorusuna verilen
cevaplar bakimindan gelir durumu arasinda bir farkliligin olup olmadigini tespit etmek amaciyla
yapilan Ki-Kare bagimsizlik testi sonucunda 6nemli bir farkliligin oldugu ortaya c¢ikmistir (p<0,05).
Geliri 3501 TL ve iizeri olanlari %71,5°1 balik fiyatlarim pahali bulurken, geliri 2001 ile 3500 TL
arasinda olanlarda bu oran %60,6 olarak belirlenmistir.

Gelir durumuna bagli olarak “Eger kirmizi etin, tavuk etinin, baligin ve yumusakcalarm fiyatlar
ayni olsaydi ilk hangisini tercih ederdiniz” sorusuna katilimcilarin vermis olduklar1 cevaplarm Ki-
Kare testi ile analizi Tablo 12’de verilmistir.
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Tablo 12. Eger kirmizi etin, tavuk etinin, baligin ve yumusakgalarin fiyatlar1 ayni olsaydi ilk hangisini tercih
ederdiniz?

Kirmz1 Et Tavuk Eti Bahk Yumusakc¢alar Toplam
(Midye..vb)

2000 TL ve daha az 197 25 32 10 264
% 74,6 9,5 12,1 3,8 100,0

2001 TL - 3500 TL 167 14 52 8 241
% 69,3 5,8 21,6 3,3 100,0

3501 TL ve tizeri 114 8 45 5 172
% 66,3 4,7 26,2 2,9 100,0

Toplam 478 47 129 23 677
% 70,6 6,9 19,1 3,4 100,0

Pearson Chi-Square: 17,563 p<0.05

Tablo 12°de verilen bilgiler dogrultusunda “Eger kirmuzi etin, tavuk etinin, baligin ve
yumusakcalarm fiyatlar1 aym olsaydi ilk hangisini tercih ederdiniz?” sorusuna verilen cevaplar
bakimindan gelir durumu arasinda bir farkliligin olup olmadigini tespit etmek amaciyla yapilan Ki-
Kare bagimsizlik testi sonucunda 6nemli bir farkliligin oldugu ortaya ¢ikmistir (p<0,05). Geliri 3501
TL ve lizeri olanlarm %26,2’si balig1 tercih ederken, geliri 2000 TL ve daha az olanlarda bu oran
%12,1 olarak belirlenmistir.

Meslege bagh olarak “Balik satin alirken en ¢ok nelere dikkat edersiniz” sorusuna katilimcilarin
vermis olduklari cevaplarin Ki-Kare testi ile analizi Tablo 13’te verilmistir.

Tablo 13. Balik satin alirken en ¢ok nelere dikkat edersiniz?

Fiyatina Lezzetli Tazeligine Az Kilgikh Hepsi Diger Toplam
Olmasina Olmasina
Ogrenci, Emekli, Ev 166

Hanimi, Gegici Issiz 3 3 54 12 58 4 (%24,5)
% 21,1 1,8 32,5 7,2 34,9 2,4 100,0

Ozel Sektor 43 27 139 18 61 9  297(%43,9)
% 14,5 9,1 46,8 6,1 20,5 3,0 100,0

Kamu 26 6 123 11 46 2 214(%31,6)
% 12,1 2,8 57,5 5,1 21,5 9 100,0

Toplam 104 36 316 41 165 15  677(%100)
% 15,4 5,3 46,7 6,1 24,4 2,2 100,0

Pearson Chi-Square: 45,235 p<0.05

Tablo 13’te verilen bilgiler dogrultusunda “Balik satin alirken en ¢ok nelere dikkat edersiniz?”
sorusuna verilen cevaplar bakimindan meslek gruplar1 arasinda bir farkliligin olup olmadigini tespit
etmek amaciyla yapilan Ki-Kare bagimsizlik testi sonucunda 6nemli bir farkliligin oldugu ortaya
cikmistir (p<0,05). Kamu sektdriinde ¢alisanlarin %57,5’1 tazeligine dikkat ederken, 6grenci, emekli,
ev hanimi ve gegcici igsizlerde bu oran %32,5 olarak belirlenmistir.

TARTISMA ve ONERILER

Bu ¢alismamizda Erzurum ilinin Merkez ilgelerinde ikamet eden katilimeilara su iiriinleri tiikketim
tercth ve aligkanliklarina ydnelik sorular sorularak verilen cevaplar istatistiki olarak
degerlendirilmistir. Erzurum’da su iiriinleri tiiketim davramslarina yonelik ¢alismamiz neticesinde
asagida siralanan sonugclar elde edilmistir.

Calismamizda, Balik satin alirken en c¢ok nelere dikkat edersiniz? Sorusuna verilen cevaplar
degerlendirilmis benzer ¢aligmalarla karsilagtirilmistir. Diyarbakar ili su {irtinleri tiiketim aliskanliklar
iizerine yapilan arastirmaya gore tiiketicilerin su {riinleri satm alirken %26,6'm1n iriiniin tazeligini,
%23,5 fiyatina, %15.5'1 de tiir ve bulunabilirlik kriterlerine baktiklarim1 belirtmislerdir (Odabast,
2016). Aym sekilde Denizli ilinde su firiinleri tiiketim aligkanliklari {izerine bir ¢alisma yapilmis ve
bireylerin %82'i balik satin alirken tazeligine dikkat ettiklerini belirtmislerdir (Telli, 2018).
Kahramanmaras ili merkez ilgede balik tiiketim alisgkanliklari iizerine yapilan calismaya gore
katilimeilarin balik satin alirken %73’l tazeligine bakmaktadir (Beyazbayrak, 2014), Ayn1 soruya
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degisik bolgelerdeki farkli cevaplar, balik tiketim seklini ve tercihini cografik kosullar ve
aligkanliklarin olusturdugu kanaatine varmamiza sebep olmustur.

Erzurum ilinde tiiketicilere Balik dis1 en ¢ok hangi su iiriinlerini tiiketmektesiniz? Sorusuna verilen
cevaplar benzer ¢aligmalarla karsilastirilmistir verilen cevaplar Batman ve Kahramanmaras’ta yapilan
caligmalarla benzerlik gostermistir (Akkus vd., 2018; Beyazbayrak, 2014). Denize kiyisinin
bulunmamasi ayrica gegmisten gelen yemek kiiltiirii durumla yakindan iligkilidir. Ayrica Balik harici
su tiriinlerinin yeteri kadar tanitilmamasi da 6nemli bir faktor olarak degerlendirilmektedir.

Calismamizdan cikarilan 6nemli sonuglardan biride “Balik Tiiketmenizin En Onemli Sebebi
Nedir” sorusuna, Yaslar1 18 alt1 olan ¢ocuklarin %80,6’s1nin saglik seklinde vermis olduklar1 cevaptir.
Bu durum okul ¢agindaki bireylere baligin saglik agisindan 6nemi hakkinda bilinglendirmeler
yapilmasinin sonucu olarak goriilmektedir. Balik tiiketiminin tegvik edilerek arttirilmasi igin benzer
caligmalarin artarak devam etmesi sonucu da dogal olarak ortaya ¢ikmaktadir. Benzer sekilde Sizce
balik tiiketimini etkileyen faktorlerden en 6nemlisi nedir sorusuna verilen cevaplarda da benzer durum
s0z konusudur.

Calismamizin ilging sonuglarindan birisi olan su irilinleri denilince akliniza gelen ilk canli tiirii
hangisidir sorusuna Egitim durumlar1 Universite ve iizeri olan katihmcilarin % 92,3’ii balik derken
okur-yazar olmayanlarin % 43,8’nin balik seklinde cevap vermesidir. Aymi sorunun detayina
bakildiginda okur-yazar olmayan katilimcilarin gesitli su bitkilerini, yumusakg¢alar1 ve diger canlilari
da su irilinleri olarak degerlendirdikleri goriilmektedir. Bu anlamda egitim seviyesiyle su {iriinleri
arasindaki bu enteresan sonucun farkli caligmalarla degerlendirilmesi ve aragtirilmasi gerektigi
diisiiniilmektedir.

Calismamizda sorulan “Sizce balik tiikketmeli miyiz” sorusuna egitim diizeyleri {iniversite ve iizeri
olan katilimcilarin %97,3’i evet derken okur-yazar olmayanlarda bu oran %56,3 olarak ortaya
¢ikmistir. Sonucun bu sekilde ¢ikmasi balik tiiketiminin saglik agisindan onemi konularinin egitim
araciligi ile bireylere anlatildigini okur-yazar olmayan bireylerin balik tiikketiminin dnemi hakkinda
bilgilendirilmesi gerektigi anlami tasimaktadir. Ozellikle ilkogretim seviyesinden verilecek egitim
gelecek adina faydali olacaktir.

Calismamizin 6énemli sorularindan biri olan “En fazla tiikettiginiz balik tiirli nedir” sorusu %55,1
hamsi, %22,2 alabalik, %7,7 ¢ipura/levrek, %5,2 istavrit, %4,7 sazan, %2,4 somon ve %2,8 diger
balik tiirlerini seklinde cevaplanmistir. Buradan ¢ikan sonug¢ yorenin ekonomik agidan daha uygun
baliklar1 tercih ettigi anlamini tagimaktadir. Ayrica deniz kenarinda bulunmamasi, farkli tiirlerden
balik tiikketimlerine 6n yargi ile yaklasilmasi gibi nedenlerde tiiketilen balik tiirlinii etkilemektedir.

Calismamizda “Balik tiiketim sikliginiz nedir” sorusuna Geliri 3501 TL ve tizeri olanlarin %26,7’si
haftada bir seklinde cevap verirken, Geliri 2000 TL ve daha az olanlarda bu oran %12,5 olarak
belirlenmistir. Bu sonuc¢tan Erzurum’da balik fiyatlarinin daha ekonomik seviyelere cekilmesinin
tilketimi tesvik edecegi diisiiniilmektedir fakat Benzer sekilde “Aylik ortalama balik tiiketiminiz kag
kilogramdir” sorusuna ise Geliri 2000 TL ve daha az olanlarin %62,9’u aylik ortalama 0 ile 3 kg
arasinda seklinde cevap vermis, geliri 2001 ile 3500 TL arasmnda olanlar %48,5 olarak soruyu
cevaplandirmistir. Bu durum  gelir seviyesi daha diisiik olan katilimcilarin ekonomik agidan daha
uygun olan balik tiirlerini tercih ettigi seklinde yorumlanmistir. Ayni sekilde “Erzurum'da balik
fiyatlar1 nasil” sorusuna katilimcilarin ¢ogunlukla pahali seklinde verdigi cevaplarda durumu izah
etmektedir. Konuyla ilgili yapilan ¢alismalarda Gelir seviyesinin diisiik olmasinin Su friinleri
tilketimini etkiledigini ortaya koymaktadir. Ayrica avlanma sahasina uzak olan bdlgelere su
iirlinlerinin ulastirilmasinda transfer masraflar1 nedeniyle fiyat artiglar1 olmaktadir (Colakoglu vd.,
2006; Gozener vd., 2016). Dolayistyla Erzurum’da tiiketimi fazla olan balik tiirlerinin fiyatlarinin
makul seviyelere c¢ekilmesinin, tatli su yetistiricilik sistemlerinin gelistirilerek ulasilabilirliginin
kolaylastirilmasinin balik tiiketiminin artmasina vesile olacagi kanaatine varmamiza sebep olmustur.

Calismamizin yine 6nemli kisimlarindan biri olan “Eger kirmizi etin, tavuk etinin, baligin ve
yumusakealarin fiyatlart ayni olsaydi ilk hangisini tercih ederdiniz” sorusuna Geliri 3501 TL ve tizeri
olanlarin %26,2’si balig1 tercih ederken, geliri 2000 TL ve daha az olanlarda bu oran %12,1 olarak
belirlenmistir. Bu durum gelir seviyesi daha diisiik olan katilimcilarin baligin ozellikle saglik
acisindan faydalar1 hakkinda yeteri kadar bilinglendirilmedigi seklinde yorumlanmustir.

Son olarak ¢alismamizda “Balik Satin Alirken En Cok Nelere Dikkat Edersiniz?” seklinde sormus
oldugumuz soruya Kamu sektoriinde ¢alisanlarmm %57,5’1 tazeligine dikkat ederken, 6grenci, emekli,
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ev hanimi ve gegici igsizlerde bu oran %32,5 olarak belirlenmistir. Bu durumda yine gelir seviyesiyle
iliskilendirilerek yorumlanmustir.

SONUC

Yapmis oldugumuz ¢aligmada Balik tiiketimini etkileyen en 6nemli nedenlerin basinda; yeme
aligkanliklari, su iirlinleri hakkinda bilgi sahibi olmamak, yiiksek fiyat ve yil boyu ulasilabilirlik gibi
sebepler karsimiza ¢ikmaktadir. Erzurum yaklagik 2 bin metre rakim da bulunmasi en yakin deniz
sahiline (Karadeniz) 320 km mesafede olmasi sebebiyle su fiiriinlerine ulasilabilirligi zor olan bir
sehirdir. Bu durum balik tiiketimini negatif anlamda etkilemektedir. Ayrica yaptigimiz ¢aligmada
ekonomik sebeplerinde Erzurum’da balik tiiketimini énemli bir sekilde etkiledigi sonucunu ortaya
koymustur. Ulkemizdeki kisi bas1 balik tiiketimi hem cok diisiiktiir (5,5 kg/kisi civar1) hem de
tiiketimin 6nemli bir kismini tek bir tiir (Karadeniz hamsisi) olusturmaktadir. Dolayisiyla daha saglikli
bir toplum olusturmak i¢in kisi bagina balik tiiketim miktarmin artirilmasinin yani sira tek tiire bagimli
olan iretim/tiiketim dengesine mutlaka diger tiirler de dahil edilmelidir. Ayrica baligin saglik
acgisindan dneminin anlatilmasinin tiikketime olumlu yonde etki ettigi ger¢eginden hareketle bolgede su
triinleri egitim faaliyetlerinin arttirilmasi kanaatine varilmistir. Artan Diinya niifusu ve azalan gida
kaynaklar1 da dikkate alindig taktirde gelecegin gida maddesi olmaya aday olan su iiriinleri simdiden
ozendirilerek gelecek nesillere asilanmali, gerek ulagilabilirlik gerekse uygun fiyatlarla 6zendirilmeli
ve Diinya ortalamasmin ¢ok altinda olan su tiriinleri tiiketimimiz artirtlmalidir. Yapmis oldugumuz bu
caligma mevcut durum analizi olmasinin 6tesinde gelecege dair plan ve programlara da 1sik tutarak
arzu edilen seviyeye ulasabilme adina 6nemli bir veridir.

Tesekkiir: Bu calisma, Atatiirk Universitesi Fen Bilimleri Enstitiisi Su Uriinleri Miihendisligi
Anabilim Dalinda Yiiksek Lisansini tamamlayan Yasar KARAKULAK’in Yiiksek Lisans tezinden
Ozetlenmistir.
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Abstract

Length-weight relationships (LWRs) parameters were calculated for 11 lessepsian migrant fish species, Pempheris
vanicolensis Cuvier, 1831, Siganus luridus (Rippell, 1829), Siganus rivulatus Forsskdl & Niebuhr, 1775, Saurida
undosquamis (Richardson, 1848), Sargocentron rubrum (Forsskal, 1775), Upeneus moluccensis (Bleeker,1855),
Stephanolepis diaspros Fraser-Brunner, 1940, Etrumeus sadina (Mitchill, 1814), Dussumieria elopsoides Bleeker, 1849,
Lagocephalus sceleratus (Gmelin, 1789) and Lagocephalus spadiceus (Richardson, 1845). A total of 288 specimens were
collected between 2009-2010 fishing seasons by middle trammel nets. Values of the allometric coefficient (b) ranged from
2.649 for L. sceleratus 3.392 for D. elopsoides.

Key Words: Length-weight relationships, lessepsian, Antalya Bay
Antalya Korfezi'nden 11 Lesepsiyen Go¢meni Balik Tiiriine Ait Boy-Agirhk iliskisi
Ozet

Lesepsiyen gogmeni 11 balik tirii, Pempheris vanicolensis Cuvier, 1831, Siganus luridus (Riippell, 1829), Siganus
rivulatus Forsskal & Niebuhr, 1775, Saurida undosquamis (Richardson, 1848), Sargocentron rubrum (Forsskal, 1775),
Upeneus moluccensis (Bleeker,1855), Stephanolepis diaspros Fraser-Brunner, 1940, Etrumeus sadina (Mitchill, 1814),
Dussumieria elopsoides Bleeker, 1849, Lagocephalus sceleratus (Gmelin, 1789) and Lagocephalus spadiceus (Richardson,
1845) icin boy-agirlik iliskisi hesaplanmistir. Bu calismada orta su trolii kullamlarak, 2009-2010 yillarinda balik avinin
serbest oldugu dénemlerde toplamda 288 birey elde edilmistir. Boy-agirlik iliskisine ait b degeri L. sceleratus i¢in 2,649 ve
D. elopsoides i¢in 3,392 olarak hesaplanmustir.

Anahtar Kelimeler: Boy-agirlik iligkisi, lesepsiyen, Antalya Korfezi

INTRODUCTION

In 1869, after the opening of the Suez Canal, a migration began from the Red Sea to the eastern
Mediterranean Sea, and some Lessepsian fish species able to adapt quickly to the new environment
(Erguden et al., 2009). According to Bilecenoglu et al. (2002), the number of Lessepsian fish species
was 33 from the coasts of Turkey. However, recently, the number of Lessepsian fish species rapidly
increased in the Mediterranean. For example, the Indo-Pacific origin of the non-indigenous fish
species is represented with 73 species (Turan et al., 2018).

Length-weight relationships (LWRs) are important because they: (a) allow the conversion of
growth in length equations to growth-in-weight, for use in stock assessment model; (b) allow the
estimation of biomass from length observations; (c) allows an estimate of the condition of fish; and (d)
are useful for between-region comparisons of life histories of a certain species (Wootton, 1990; Pauly,
1993; Petrakis and Stergiou, 1995; Gongalves et al., 1997; Moutopoulos and Stergiou, 2002). Length-
weight relationships of 11 Lessepsian fish species were researched from Antalya Bay (Turkey).
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MATERIALS and METHODS

Samples were collected between 2009 and 2010 during fishing seasons by middle trammel nets.
Fish species were identified according to Whitehead, Bauchot et al (1986), fishbase (Froese and Pauly
2019), and Golani et al. (2006). Individuals were measured to 0.1 cm total length (TL) and weighted
(W) with a digital balance to 0.01 g. The length-weight relationship (LWR) was calculated by the
equation W= a L where W is the bodyweight of fish, L is the total length of fish. The parameters a
and b were calculated by linear regression on the transformed equation: log W= log a +b log L
(Ricker, 1973), as was the coefficient of determination (r?).

RESULTS and DISCUSSION

Totals of 288 fish specimens were caught in Antalya Bay. The sample size ranged from 7
individuals for S. diaspros to 68 for E. sadina. The sample size, minimum and maximum length for
each species are presented in Table 1, as well as the WLRs, the coefficient of determination (r?) and
the standard error and confidence interval (CI) of b. The values of the allometric coefficient (b) ranged
from 2.649 for L. sceleratus to 3.392 for D. elopsoides (Table 1). The mean value of b (+ standard
deviation) was 3.0125 (£0.2089). The median value of b was 3.021 and 50% of the values ranged
between 2.846 and 3.165. Overall, the values of the parameter b vary between 2 and 4 (Tesch 1971).
Concerning the type of growth, 7 species (63.7% of the total species number) positive allometry (b >
3), and 4 species (36.3% of the total species number) negative allometry (b < 3). There were no
differences observed between previously reported b-values and those estimated in the present study for
six species (D. elopsoides, L. spadiceus, P. vanicolensis, S. rubrum, S. undosquamis, U. moluccensis)
(Table 1). However, there were differences observed between previously reported b-values and those
estimated in the present study for three species (E. sadina, S. luridus, S. diaspros). Additionally, b-
value of one species (S. rivulatus) was similar to Taskavak and Bilecenoglu, (2001) but it was
different with Erguden et al. (2009). The coefficient of determination (r) values ranged from 0.886 for
D. elopsoides to 0.984 L. spadiceus. Shortly as a result of the study, some species (U. moluccensis, S.
rivulatus, S. luridus, S. rubrum, P. vanicolensis, E. sadina and D. elopsoides) exhibited positive
allometric growth, while others (L. sceleratus, L. spadiceus, S. undosquamis and S. diaspros). The
length-weight relationship in fish is affected by several factors including gonad maturity, sex, diet,
stomach fullness, health, and preservation techniques as well as season and habitat (Petrakis and
Stergiou, 1995), none of which were taken into consideration in the present study. Furthermore, data
recorded in this study were not representative for all months within a year. Nevertheless, WLR
estimated are of high importance for fisheries research in the area.

According to Elbaraasi, (2014), most of Lessepsian fish species adapted rapidly to the new
environment of the Mediterranean to establish new populations. Furthermore, the newly established
populations become economically important for the local community. Yet, in most cases, they become
an invasive dangerous species to the Mediterranean ichthyofauna profile. Therefore, more studies must
focus on fisheries management, population growth, and feeding habits of invasive fish species.
Additionally, the Physico-chemical properties of the environment should be monitored due to the
changing climatic conditions.
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Table 1. Estimated parameters of length-weight relationships for 11 Lessepsian fish spesies caught in Antalya Bay, from the eastern Mediterranean coasts of Turkey and
previously studies from other areas (C: combined; N: sample size; SE: standard eror; SD: standard deviations; a and b: parameters of the length-weight relationship; r’:
coefficient of determination; 95%CI of b: 95% Confidence Intervals of b) (*: TL is mm for Taskavak and Bilecenoglu, (2001); **: Erguden et al., (2009) given SD instead of

SE).
Length Characteristics Parameters of LWR

Species-Area Sex N Mean SE Range a b SE(b) 95%CIl of b r’ References
Dussumieria elopsoides Present study
Gulf of Antalya C 30 13.20 0.172 11.5-16.5 0.0028 3.392 0.229 3.282-3.503  0.8868  Erguden et al., 2009
Iskenderun Bay C 59 1422 2.02** 9.90-16.40 0.0055 3.123 0.048  3.028-3.219  0.987
Etrumeus sadina
Gulf of Antalya C 68 18.18 0.271 14.6-24.1 0.0081 3.021 0.132 2.756-3.286  0.8869  Present study
Iskenderun Bay C 61 13.46 1.63**  10.00-16.70 0.0078 2.989 0.072 2.846-3.133 0.967  Erguden et al., 2009
Lagocephalus sceleratus
Gulf of Antalya C 11 28.02 2.925 19.0-50.2 0.0304 2.649 0.136 2.329-2.969  0.9768  Present study
Lagocephalus spadiceus
Gulf of Antalya C 14 25.10 1.838 18.0-39.2 0.0215 2.888 0.106 2.657-3.119 0.984  Present study
Iskenderun Bay C 89 15.94 4.98** 6.90-26.90 0.0204 2.901 0.076 2.748-3.051 0.943  Erguden et al., 2009
Mersin and Iskenderun Bays C 19 180.22 4.86 159-199 0.0000208 2.951 0.093 0.97 Taskavak and Bilecenoglu, 2001*
Pempheris vanicolensis
Gulf of Antalya C 14 14.20 0.254 12.1-16.0 0.0116 3.165 0.301 2.509-3.821  0.9021  Present study
Mersin and Iskenderun Bays C 46 117.15 6.69 77-155 0.000113 3.026 0.034 0.95 Taskavak and Bilecenoglu, 2001*
Sargocentron rubrum
Gulf of Antalya C 39 15.02 0.344 9.4-18.4 0.0158 3.071 0.081 2.906-3.236  0.9745  Present study
Mersin and Iskenderun Bays C 38 147.67 6.18 120-167 0.0000174 3.015 0.099 0.94 Taskavak and Bilecenoglu, 2001*
Saurida undosquamis
Gulf of Antalya C 54 20.40 0.438 14.3-31.0 0.0107 2.846 0.234 2.375-3.317  0.9035  Present study
Iskenderun Bay C 304 19.92 7.81** 8.20-34.00 0.0063 2.968 0.019 2.931-3.005 0.988  Erguden et al., 2009
Siganus luridus
Gulf of Antalya C 21 14.90 0.451 11.6-21.5 0.0166 3.008 0.137 2.721-3.295  0.9619  Present study
Iskenderun Bay C 21 14.19 5.93**  14.50-16.30 0.0136 2.920 0.162 2.581-3.259 0.945  Erguden et al., 2009
Siganus rivulatus
Gulf of Antalya C 16 18.20 0.459 14.3-22.1 0.0098 3.097 0.255 2.550-3.644  0.9128  Present study
Iskenderun Bay C 122 15.61 0.80** 14.10-18. 0.0170 2.823 0.089 2.646-3.000 0.892  Erguden et al., 2009
Mersin and Iskenderun Bays C 355  169.32 11.96 107-241 0.0000047 3.203 0.042 0.98 Taskavak and Bilecenoglu, 2001*
Stephanolepis diaspros
Gulf of Antalya C 7 11.60 0.574 9.6-13.9 0.0287 2.795 0.242 2.203-3.387  0.9639  Present study
Iskenderun Bay C 56 11.62 1.77** 8.00-13.50 0.0146 3.083 0.055 2.974-3.193 0.983 Erguden et al., 2009
Mersin and Iskenderun Bays C 207 89.27 241 71-130 0.0000068 3.186 0.103 0.92 Taskavak and Bilecenoglu, 2001*
Upeneus moluccensis
Gulf of Antalya C 14 12.4 0.499 10.3-16.3 0.0079 3.201 0.261 2.642-3.760  0.9259  Present study
Iskenderun Bay C 297 11.98 2.49%* 5.00-17.70 0.0034 3.439 0.047 3.345-3.532 0.947 Erguden et al., 2009
Mersin and Iskenderun Bays C 265  136.12 3.37 102-170 0.0000135 3.021 0.039 0.97 Taskavak and Bilecenoglu, 2001*
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Sample Article
A Taxonomic Study on Zooplankton Fauna of Kig1 Dam Lake (Bingol-Turkey)
Hilal BULUT

Firat University, Faculty of Fisheries, Elaz1g, Turkey

*Sorumlu Yazar: hilalhaykir@gmail.com

Abstract

The present study was conducted to determine zooplankton fauna of Kigi Dam Lake during
September 2012 and August 2013 seasonally. The zooplankton samples were collected by using
plankton net with the mesh size of S5um horizontally and preserved in 4% formaldehyde. Total 22
taxa (16 Rotifera, 4 Cladocera, and 2 Copepoda) were identified in Kigi Dam Lake.

Keywords: Kigi Dam Lake, species distribution, zooplankton.

INTRODUCTION

The majority of zooplankton (Copepoda, Cladocera and Rotifera) transform the phytoplankton to
animal protein (Cirik and Gokpinar, 1993), and they play a significant role in food chain. It was
reported that some species are the indicators of water quality, and eutrophication due to their
sensitivity to environmental changes and therefore zooplankton studies on lakes have acquired
significant importance (Berzins and Pejler, 1987; Mikschi, 1989).

Many studies were carried on zooplankton in Turkey (Ozdemir and Sen, 1994; Goksu et al., 1997,
2005; Saler and Sen, 2002; Bozkurt and Sagat, 2008; Bulut and Saler, 2013a, 2013b; 2014a, 2014b;
Saler et al., 2015a, 2015b). No previous research about zooplankton of Kigi Dam Lake has been
recorded. In this study zooplankton species and their seasonal variations of Kigi Dam Lake have been
investigated.

MATERIAL and METHODS

Kigi Dam Lake was built on Peri Stream between 1997 and 2003. The maximum water capacity is
507.55 hm3 and has surface area 8.35 km2 and maximum depth of 168 m (Simsek, 2016) (Figure.1).
The species were identified according to Edmondson (1959), Flossner (1972), Ruttner-Kolisko
(1974), Kiefer (1978), Koste (1978), Negrea (1983), Segers (1995), and Einsle (1996).

o ~_~§ , .\.'l-",.‘ LR

Figurel. Stations of Kigi Dam Lake
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RESULTS

A total of 22 taxa consisting of 16 Rotifera, 4 Cladocera and 2 Copepoda species were identified in
the Dam Lake (Table 2).

The lowest numbers of taxa were recorded in winter at first stations (4 species). Some water quality
parameters (pH, dissolved oxygen, and surface water temperature) were measured at study field (Table
3).

Table 3. Seasonal changes of water quality parameters in Kigi Dam Lake

Autumn Winter Spring Summer
Water temperature (C) 16 7.2 17.2 22.5
pH 7.0 6.8 6.9 7.3
D.O (mgL-1) 6.2 7.3 6.0 5.2
DISCUSSION

Zooplankton is known as the indicator of trophic status of aquatic habitats. They are also used to
signify the water quality in freshwater systems. K. cochlearis and P. dolichoptera from Rotifera are
indicators of productive habitats, while N. acuminata and N. squamula are indicators of cold waters
(Kolisko, 1974). In Kig1 Dam Lake K. cochlearis, P. dolichoptera and N. squamula were observed.

In Murat River (Bulut and Saler, 2014a), Kalecik Dam Lake (Bulut and Saler, 2013b), Peri Stream
(Saler et al., 2011), that were located in the same region with Kig1 Dam Lake, rotifers were recorded
as dominant species as to number of individuals and abundance, followed by Cladocera and Copepoda
species.
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ORNEK MAKALE

Egirdir Golii’'nden Tathsu Istakozu (Astacus leptodactylus Eschscholtz, 1823)’nun Sindirim Enzim
Aktivitelerinin Mevsim, Biiyiikliik ve Cinsiyete Bagh Olarak Degisimi

Esra ACAR®, Seval BAHADIR KOCA"" Mehmet NAZ?, Ozgiir KOSKAN?, ilter ILHAN*

1Isparta Uygulamali Bilimler Universitesi, Egirdir Su Uriinleri Fakiiltesi,Isparta

21skendurun Teknik Universitesi Deniz Bilimleri ve Teknolojisi Fakiiltesi, Hatay

3Si.ileyman DemirelUniversitesi, Ziraat Fakiiltesi, Isparta
Siileyman Demirel Universitesi, Tip Fakiiltesi, Isparta

*
Sorumlu Yazar: sevalkoca@sdu.edu.tr

Ozet

Bu calisma, Egirdir Goli’nde yasayan Astacus leptodactylus tirlinde mide sindirim enzim
aktiviteleri {lizerine (proteaz a-amilaz ve lipaz) mevsim ve eseyin etkisini aragtirmak amaciyla
olusturulmustur. Bu amagla kerevitler 1 yilda 4 mevsim olarak Egirdir Golii’'nden avlandi. Ilkbahar
mevsiminde, kerevitlerin pinterlere girmemesi nedeniyle drnekleme yapilamadi. Bu nedenle, sonuglar
iic mevsim (sonbahar, kis, yaz) ve eseyler lizerinden faktoriyel diizeyinde varyans analizi ile
degerlendirildi. Bulgular, esey ve mevsim faktorlerinin kerevitlerin midesindeki proteaz ve lipaz
aktivitesini 6nemli diizeyde etkiledigini (p<0,05), a-amilaz aktivitesinde ise istatistiksel olarak 6nemli
diizeyde etkili olmadigmi gosterdi (p>0,05). Bulgular ayrica, kerevitlerin,proteaz enzim aktivitesinin
sonbahar ve kisin, lipaz enzim aktivitesinin ise kisin eseyler arasi dnemli degisim gosterdigini ortaya
¢ikardi (p<0,05).

Anahtar kelimeler: Astacus leptodactylus, sindirim enzim aktivitesi, lipaz, a-amilaz, proteaz.

Variation of Digestive Enzyme Activities Depending on Season, Size and Sex of Freshwater
Crayfish (Astacus leptodactylus Eschscholtz, 1823) from Lake Egirdir

Abstract

This study was conducted to search the effect of sex and season on digestive enzyme activities
(protease, a-amylase, lipase) in Astacus leptodactylus species that lives in Egirdir Lake.The freshwater
crayfish were caught as four seasons in a year from Egirdir Lake. The sampling was not possible for
crayfish since they were not entered into trap in spring season. Therefore, the results were evaluated
over three seasons and sex by factorial variance analysis. The results showed that sex and season
affected to protease and lipase activities (p<0.05), whereas they did not affect statistically a-amylase
activity in crayfish stomach (p>0.05). Results also indicated that protease enzyme activity in crayfish
showed significant changes in autumn and winter while lipase enzyme activity showed changes in
winter between sexs (p<0.05).

Keywords: Astacus leptodactylus, digesitve enzyme activity, a-amylase, lipase, protease.
GIRIS

Astacus leptodactylus, diinyada Tiirk 1stakozu (kerevit) olarak da bilinen (Koksal,1988) ve iilkemiz
icsularinda dogal olarak bulunan bir decapoda (on ayakli) tiirtidiir. Astacus ekonomik degeri yiiksek
kabuklu tiirlerinden biridir (Bolat, 2001). Kerevit 1986 yil1 oncesi 6zellikle Egirdir Golii balik¢ilarinin
baslica gelir kaynag1 iken bu tiiriin daha sonra gerek asir1 avcilik ve gerekse hastalik nedeniyle

popiilasyonu azalmistir (Koksal, 1988; Ackefors, 2000; Bolat, 2001; Harlioglu ve Aksu 2002;
Harlioglu ve Mise 2007; Bilgin vd., 2008).
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MATERYAL ve YONTEM

Bu calismada, Ekim 2014 ile Haziran 2015 tarihleri arasinda Egirdir Golii’'nde kerevit (10-15 cm)
aveilign gergeklestirilmistir. Avcilikta kerevit pinterleri kullanilmig, 6rneklemeler mevsimsel olarak
yapilmistir.  {lkbahar mevsiminde, kerevitlerin pinterlere girmemesi nedeniyle ornekleme
yapilamanustir.

Enzim aktivite analizler

Bu calismada; a-amilaz, proteaz ve lipaz olmak {izere ili¢ ¢esit sindirim enzim aktivitesi
aragtirilmustir. Tathsu istakozundaki a-amilaz enzim aktivitesi, Metais ve Bieth (1968)’e gore
yapilmusgtir.

istatistiksel analizler

Verilerin degerlendirilmesinde SPSS 23 istatistiki paket programindan yararlamlmis ve sonuglar,
faktdriyel diizeyinde varyans analizi testi ile P<0,05 6nem diizeyinde test edilmistir. Faktorlerin seviye
ortalamalarmin arasindaki farkliliklarin belirlenmesinde Tukey testi kullanilmsgtir.

BULGULAR

Esey ve mevsimsel farkliliklarin kerevit midesindeki a-amilaz enzim aktivitesi {izerinde énemli bir
etkisinin olmadigz tespit edilmistir (p>0,05) (Tablo 1).

Tablol. Kerevit midesindeki a-amilaz aktivitesinin esey ve mevsime goére degisimi,(Ort.+ S.H.)
(U/mgprotein)

Esey/Mevsim Sonbahar Kis Yaz
Disi 30,013+ 0,001 17 50,007 + 0,0006° 20,003 + 0,0010°
Erkek 70,013 = 0,0035° ®0,022 + 0,0026a 0,006+ 0,00067

Lipaz aktivitesi erkek kerevitlerde sonbahar mevsiminden kis mevsimine kadar artan ve ki
mevsiminden yaz mevsimine kadar azalan bir grafik olusturmus, disi bireylerde ise sonbahar
mevsiminden yaz mevsimine kadar azalan bir grafik olusmustur (Sekil 3).

0,025 Lipaz

= .
2 002
= 0,015
T o
£ 0,01 +— erkek
C:: 3 —s— dlisi
Z 0,005 = 1 »
;‘:' ) -

4]

sonbahar Kis yaz

Sekil 3. Kerevit midesinde farkli mevsimlerdeki lipaz aktivitesi (U/mg protein)

TARTISMA ve SONUC

Mevcut sindirim enzimlerinin profili ve faaliyetleri basta olmak iizere sindirim sisteminde ortaya
cikan fizyolojik siiregler, tiirlerin genis besin cesitliliginden faydalanmasini etkilemektedir. Farkli
kabuklu tiirleri, farkli beslenme aliskanliklarina ve yasam alanlarini yansitan bir dizi sindirim enzime
sahiptir (Anonim, 2017; Coccia vd., 2011).......

Ayrica, maksimum enzim aktivitesini belirleyebilmek icin; farkli pH, sicaklik ve reaksiyon
siirelerinde denemeler yapilmasi da 6nemli tagimaktadir.........
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