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RESEARCH ARTICLE ARASTIRMA MAKALESI

Antioxidant, antimicrobial and sensorial effects of Rosemary (Rosmarinus
officinalis L.) and Sage (Salvia officinalis L.) on Sea bass (Dicentrarchus
labrax L.) fillets

Biberiye (Rosmarinus officinalis L.) ve adagayi (Salvia officinalis L.)'nin
levrek (Dicentrarchus labrax L.) filetolari Uzerindeki antioksidan,
antimikrobiyal ve duyusal etkileri
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Ozet: Bu calismada, biberiye (Rosmarinus officinalis) ve adagay! (Salvia officinalis) yapraklarinin su buhari distilatiari ve su fazi ekstraktiarinin toplaminin levrek
filetolari Uzerindeki etkileri incelenmistir. Bu amagla bu bitkilerden ayni miktarda kullanilarak etken ¢ozelti elde edilmis, oda sicakligina getirilerek deniz levregi
(Dicentrarchus labrax) filetolarina uygulanmis ve drnekler buzdolabi sartlarinda 13.gtin suresince depolamaya alinmistir. Etkileri incelemek amaciyla érneklerin
pH, TVB-N(Toplam Ugucu Bazik Azot), TBA(Tiyobarbutiric asit), renk, teksttrel, mikrobiyolojik ve duyusal analizleri yapilmistir. Yapilan analizler sonucunda adagayi
ekstraktinin TVB-N ve TBA, biberiye ekstraktinin ise renk, duyusal ve tekstiirel agidan daha etkili oldugu tespit edilmistir. TVB-N agisindan kontrol grubu 36.35+
0.89 degeri ile tiiketim limitini agmis iken biberiye grubu tiketilebilirlik limitini 13. Depolama giniinde agmistir. Mikrobiyolojik agidan her iki bitki ekstraktinin da
etkili oldugu saptanmigtir. Ozellikle kontrol grubu sonuglari 6. Giin sinir limite ulagmig iken her iki uygulama sonucu 6. Depolama guintinde limit altinda olarak tespit
edilmistir. Denemenin higbir grubunda rancidite agisindan bozulma gézlenmemistir.

Anahtar kelimeler: Biberiye, adagayi, deniz levredi, bazi kalite 6zellikleri

Abstract: In this study, effects of sum of vapor distillate and water phase extract of rosemary and sage leaves on sea bass fillets quality, were investigated. For
this purpose, effective solution was obtained with same amounts of these plants, cooled down to room temperature, applied to fillets and samples were stored in
refrigerated conditions during 13 days. In monitoring period, pH, TVB-N (Total Viable Base -Nitrogen), TBA(Tiobarbutiric acid ), color, textural, microbiological and
sensorial analysis of samples were done. In rosemary group Control sample was reached the consumption limits with the value of 36.35+ 0.89 (mg TVB-N /100
g) in the 10th day of storage. But with the effect of rosemary extraction, rosemary group 3 more days to reach the spoilage limit. In results, sage was determined
as more effective for TBA, TVB-N, rosemary for textural, sensorial and color analysis. For antimicrobial influence, both leaves have positive effectiveness. Especially
control goups of both groups reached the spoilage limit in the 6th day of storage period where as the extraction groups were still under the consumptional limits.
No spoilage were observed in rancidity values in both groups of the trial.

Keywords: Rosemary, sage, sea bass, some quality spesifications

INTRODUCTION

Rosemary and sage belong to Lamiaceae family, their
fragnant leaves used in Mediterranean diet as dried and fresh
where sage is also drinkable as tea. Rosemary extract has
powerful antioxidant capacity to block oxidation of unsaturated
fatty acids mostly due to rosmarinic acid. In historical timeline,
civilizations around habitats of these effective plants, people

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

used them in mixtures for healing wounds, drugs and food
enrichment. These two plants were evaluated for their
functional and health effects by researchers (Karpinska et al.,
2001; Durling et al., 2007; Gutierrez et al., 2008; Suntar et al.,
2011; Chan et al., 2012; Kontogianni et al., 2013; Laborda et
al., 2013; Russo et al., 2013; Zhang et al., 2013; Kaliora et al.,
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2014; Pérez-Sanchez et al., 2014; Martins et al., 2015;
Piskernik et al., 2016). Their ability as protecting quality in fish
was investigated by several researches (Abutbul et al. 2004;
Ortiz et al., 2009; Tironi et al., 2010; Li et al, 2012a and 2012b;
Hernandez et al, 2014a and b; Khalafalla et al. 2015). The leaf
extract of R. officinalis had a bacteriostatic effect on S. iniae.
There was chemotypic variability among accessions of R.
officinalis. In in vitro assays, the ethylacetate extract of
accession no. 1 showed the highest antibacterial activity at 37.5
mm/mg dry weight (Abutbul et al., 2004). The application of
rosemary extract as antioxidant was effective to reduce and
delay the appearance of lipid oxidation as well as the loss of
red color (Tironi et al, 2010). Ortiz et al (2009) have reported
that their results have shown an enhancement of lipid oxidation
stability when employing a diet including natural antioxidants by
replacement of synthetic ones during the commercialisation of
frozen coho salmon. Li et al. (2012b) have reported that their
study showed that a dipping treatment with either 0.2% tea
polyphenols or 0.2% rosemary extract could effectively retard
microbial growth, delay chemical deterioration, maintain or
improve sensory attributes and extend the shelf-life of crucian
carp for 6-8 days during refrigerated storage. In this study,
investigation on quality protecting effects of rosemary and sage
extracts on sea bass flllets, was aimed.

MATERIAL AND METHOD
Fish Material

Sea bass (Dicentrarchus labrax L.) samples were
obtained from a special fish farm which is located in Cesme-
izmir. 300-350 grams fish size group was selected for the
study. Samples were transported in ice box immediately to
laboratory of faculty. Cleaning, degutting and filleting with skin
removing process were done with synchronized process for
extract. Dried rosemary and sage leaves were supplied from
Ege University-Faculty of Agriculture.

Extraction and Application of Rosemary and Sage

Both of 16 g. dried leaves of Rosmarinus officinalis and
Salvia officinalis were washed with tap water, distilled in 400 ml
bi-distilled water. Distillation was terminated at 15th minute.
Distilate and extract were integrated in 250 ml. flask as dipping
solution and cooled down to the room temperature. Fish fillets
were placed wide plastic boxes as six for each trial, covered by
dipping solution, just stirred for 10 minutes in room temperature
separately, then taken out and placed into closed plastic boxes
and stored in refrigerator at 0,+4°C.

Chemical Quality Control Analysis

For determining the chemical quality control, pH values
were measured according to Lima dos Santos et al. (1981)
using a digital pH meter (HANNA). Thiobarbituric acid (TBA, mg
malonaldehyde/kg) values were determined by Tarladgis et al.
(1960) and total volatile basic nitrogen (TVB-N, mg N/100 g)

values were determined as described by Vyncke (1996).
Texture Analysis and Color Measurements

Color measurement (Schubring, 2002) and textural profile
analyze (TPA) was also performed by using the method of
Schubring (2003).

Microbiological Analysis

Total Aerobic Bacteria count was determined as log CFU/g
by the method of Harrigan and McCance (1976).

Sensorial Analysis

Sensorial assessment trials were performed according to
Williams and Arnold (1992) by 10 panelists for each sensorial
panels.

Statistical Analyses

One-way analyses of variance (ANOVA) were carried out
for difference in group. Independed T-Test was used for
determining differences between groups. The software SPSS
9.05 was used.

RESULTS AND DISCUSSION
Results of Rosemary Group

Chemical quality control analysis results of rosemary
group

For TBA, both group were under limits for consumers. At
day of 7, control group reached to 1.12 mg MDA/kg where
rosemary group has 0.59 mg MDA (malonaldehyde)/kg.
Khalafalla et al. (2015) have reported that TBA values were
around 0.4 mg MDA/kg at day 6 where the control group
reached over 0.8 mg MDA/kg. Cadun et al. (2008) have
reported that in day 75, TBA values of marinated shrimp which
treated by rosemary oil, was 2.4 mg MDA/kg where the control
was 6.6 mg MDA/kg. When the control group was reached the
consumption limits (EC, 2008) of TVB-N on the day 10 with the
value of 36.35£0.89 mg /100g, the rosemary group was still
under the limits of consumers. The rosemary group was
reached the consumer’s limit (35 mg TVB-N/100g) on the day
13th.. Khalafalla et al. (2015) have reported that no any
protecting impact of rosemary for TVB-N values on Nile tilapia
where thyme has reducing ability. Cadun et al. (2008) have
reported that in day 75, TVB-N value of marinated shrimp with
rosemary extract, was 5.6 mg/100g where the control was 7.0
mg/100g. pH values of rosemary group were determined higher
than control in both analyze days. The last day of the storage
the values of control and the rosemary group were 6.61+0.00
and 6.72+0.01, respectively (P<0.05) (Table 1).

Texture profile analysis results of rosemary group

When we compare the textural attributes of control and
rosemary groups just on the day 4th significant differences
(P<0.05) were determined between the attributes of hardness
and springiness. It was determined that the values of the
rosemary group were softer and less springiness (Table 2).
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Table 1. Chemical quality control analysis results of rosemary group

Groups Days TBA (mg MDA/kg) TVB-N (mg/100g) pH
0 0.54+0.25! 20.69+1.021 6.11£0.021
° 4 0.9440.052 21.28+0.8921 6.15+0.01 22
‘g’ 7 1.1240.28 22 21.72+0.63 2 6.33+£0.0123
o 10 1.14£1.00 22 36.350.89 22 6.61+0.002¢
13 - -
0 - - R
? 4 0.23+0.04 b1 18.62+0.00 b1 6.23+0.00 01
§ 7 0.59+0.03 b2 19.80+1.0201 6.40£0.01 b2
S 10 1.37+0.54 3 33.9840.512 6.59+0.01 3
13 1.51+0.144 48,47+1.353 6.72+0.01¢

Arithmetic means and standard deviation (), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during
storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same

day. n=3 for each analysis.

Table 2. Texture profile analysis results of rosemary group.

Groups Days Hardness(g) Springiness Chewiness Cohesiveness Resilience Adhesiveness

0 1228.04+246.22 1 0.25+0.05 91.99+29.30" 0.24+0.07 0.12+0.03! -5.70+2.89!

S 4 1762.40+£476.274 0.29+0.04 a1 148.96+65.9141 0.22+0.04 a1 0.12+0.03z -7.29+4.04 a1

‘g 7 1795.53+621.34z1 0.28+0.04 2 131.97+54.76%! 0.21£0.06 2 0.11£0.03a! -19.99+4.93 22

© 10 1499.27+464.74a1 0.26+0.06 21 116.14+64.1341 0.22+0.06 2 0.13+0.03z -20.35+2.4822
13 - - -

= 0 ) 3 ” ) ) )

g 4 1089.05+411.52b1 0.22+0.04 b1 75.76+28.59 a1 0.26+0.10 0.14+0.07at -4.00+2.804

§ 7 1345.76+281.704! 0.29+0.1121 93.40+44.77 1 0.19+0.0321 0.10+0.02a -7.10+3.9241

e 10 1445.04+682.4841 0.24+0.0521 110.61+63.8741 0.24+0.08 0.12+0.05a! -23.99+3.1322

Arithmetic means and standard deviation (), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups
during storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on

the same day. n=10 for each analysis.

Color measurement values of rosemary group

When we compare the color values, the L* values of the
rosemary group were almost higher than the control in each
analyze day. While a* and b* brought us higher values for this
group. It can be said that rosemary group was lighter, less
green and much yellow. Tironi et al. (2010) have reported
similar results that rosemary extract has ability to slow down by
reducing value a, therefore loss of red color (Table 3).

Table 3. Color measurement values of rosemary group.

Groups Days L* a* b*
0 54.79+1.581 -1.30£0.271  12.05+1.161
S 4 52.12+1.96a"  -1.17+0.15a"  11.30+0.86212
§ 7 57.50+2.44a2  -097+0.92a!  10.67+1.2322
10 52.64+2.74a1  -1.43+0.14a1  10.22+0.98 22
13 - - -
0 - B -
g 4 57.08+3.54b12  -1,00+0.37a1  12.68+0.79 b1
§ 7 60.23+2.42b1  -1.19+0.19a1  11.3443.74 41
g 10 56.36+2.452  -0.95+0.34b1  14.25+0.73 b1
13 57.98+2.4112  -0.91+0.59'  13.53+1.67'

Arithmetic means and standard deviation (%), different superscripts
numbers between rows characterize significant differences (p<0.05) in side of
the groups during storage period. Different superscript letters between the
parallel analysis period characterize significant difference between control and
extract groups on the same day. n=10 for each analysis.

Microbiological quality control analysis results of
rosemary group

The initial total aerobic mesophilic bacteria (TAMB) counts
of the raw material used was 4.96+0.05 log CFU/g for rosemary
trial. TAMB counts of the experimental groups showed 1 log
unit decrease as compared to control groups after 3 days of
storage. Depending on the initial microbiological load of the raw
material, microbiological shelf-life of the control samples varied.
For rosemary trial, TAMB count of the control sample reached
the maximum limit 7 log cfu/g which is considered the maximum
level for acceptability (lcmsf,1978) for marine fish, after 3 days
of storage. However, rosemary group was still consumable at
day 6. Khalfalla et al. (2015) have found lower Aerobic Plate
Count in rosemary group of Nile tilapia than control group at
day 9 where both groups exceeded the limit log 6 (Table 4).

Table 4. Microbiological quality control analysis results of rosemary group (log
CFU/g)

Group 1.day 3.day 6.day
Control 5.52 £0.042 6.51 £0.132 7.97 £0.022
Rosemary 5.19 £0.05 5.41 £0.02° 6.05 £0.02°

Arithmetic means and standard deviation (), different superscripts numbers
between columns characterize significant differences (p<0.05) in side of the
groups during storage period. n=3 for each analysis.
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Sensorial analysis results of rosemary group

According to the sensorial results odor, appearance, aroma
and textural attributes were compared between control and
rosemary groups. Rosemary group was still in good quality
when the last day of the sensorial panel which was occurred on
the day 7th.

Table 5. Chemical quality control analysis results of sage group

Results of Sage Group
Chemical quality control analysis results of sage group

Group sage has the lowest TBA values during storage
when compared with the control group during storage. At the
end of the storage group sage was found still in perfect quality
while control group was found in good quality. At the end of
storage group sage had lower TVB-N values than the control
group (Table 5) (P<0.05). No significant differences in both
groups during storage period for pH values (P<0,05).

Groups Days TBA (mg malonaldehit/kg) TVB-N (mg/100g) pH
0 0.80+0.22" 20.09£0.511 6.26 £0.011
— 1 0.86 £0.172 20.84+0.44 4! 6.28 £0.01 2
‘E 4 211+£0.34=2 18.92+1.0221 6.23+0.01 2
© 7 4.36+0.43 2 18.92+1.854! 6.3410.0222
10 4.20+0.082 26.60.8922 6.50+0.022
0 -
1 0.300.150 19.51+0.00#' 6.28+0.00 1
;‘; 4 0.86+0.31b2 17.7341.54 02 6.22+0.02b2
7 1.30£0.07 2 17.73+0.00 22 6.34+0.0113
10 1.43+0.01b3 21.72+0.63"3 6.510.014

Arithmetic means and standard deviation (), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during
storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same

day. n=3 for each analysis.

Textural profile analysis results of sage group

No significant differences were determined between sage
and control group and no significant differences were
determined during storage period (Table 6).

Color measurement values of sage group

L* values of control group were decreased during storage
period; trends were not consistent when comparing. a* values
of control group and group sage decreased during storage
period. Trends were not consistent when groups were
compared. b* values of both groups decreased at the end of
the storage, trends were not consistent when comparing two
groups (Table 7).

Table 6. Textural profile analysis results of sage group

Table 7. Color measurments values of sage group

Groups Days L* a* b*
1 60.82+ 1.56 2 -0.34£0.25a0 1591 +0.782
° 4 61.32+0.73 2 -0.44+0.16212  15.33+0.58a12
<
3 7 56.64+1.4122 -0.714£0.3323  14.3241.41=2
10 54.71£0.71a8 -0.90+£0.2533  14.62+0.7022
1 59.25+1.66 b1 -0.33+0.33 15.82+1.40 41
g 4 53.81+1.0102 -0.71£0.23%2  14.11+1.4122
] 7 57.30+0.8523 -0.5740.24012  14.87+0.70 212
10 59.83+1.452! -0.64+0.23012  15.23+0.51b12

Arithmetic means and standard deviation (), different superscripts numbers
between rows characterize significant differences (p<0.05) in side of the groups
during storage period. Different superscript letters between the parallel analysis
period characterize significant difference between control and extract groups
on the same day. n=10 for each analysis.

Groups S(t;;;g)e Hardness(N) Adhesiveness Springiness Cohesiveness Chewiness Resilience
_ 1 16.35+4.28! -0.10+0.06 2! 0.26+0.03 ! 0.23+0.062! 1.01 £0.49:1 0.1120.04#1
g 4 11.5646.02a! -0.05+0.054! 0.26+0.05¢! 0.26+0.13 0.71£0.4541 0.12+0.062!
8 7 15.60+6.012! -0.06:+0.04 ! 0.28+0.07#! 0.26+0.13 21 1.03£0.502" 0.13+0.07¢!

10 14.38+3.774 -0.110.052! 0.30+0.06¢ 0.21+0.03 = 0.89+0.32a1 0.10+0.02#!
1 14.88+4.14a1 -0.08+0.06 2! 0.230.042! 0.21%0.054 0.75+0.364! 0.1120.03#!

g, 4 11.7414 642! -0.0540.04 a1 0.23+0.05¢! 0.26+0.11 21 0.70+0.38 0.12+0.062!

] 7 15.63+3.754! -0.09+0.03 ! 0.27+0.05#! 0.22+0.11 2 0.91£0.404! 0.11%0.062!
10 14.7345.104! -0.09+0.05#! 0.28+0.06#! 0.23+0.06 0.99+0.5941 0.12+0.04#!

Arithmetic means and standard deviation (), different superscripts numbers between rows characterize significant differences (p<0.05) in side of the groups during
storage period. Different superscript letters between the parallel analysis period characterize significant difference between control and extract groups on the same

day. n=3 for each analysis.
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Microbiological quality control analysis results of sage
group

The initial total aerobic mesophilic bacteria (TAMB) counts
of the raw material used were 2.96+0.05 log CFU/g for sage
trial. TAMB counts of the experimental group showed 1 log unit
decrease as compared to control groups after 3 days of
storage. Depending on the initial microbiological load of the raw
material, microbiological shelf-life of the control samples varied.
TAMB count of the control sample (sage) almost reached the
maximum limit of the microbiological criterion for fresh marine
fish at day 6. However, experimental group (sage) was still
consumable at day 6 (Table 8).

Table 8. Microbiological quality control analysis results of sage group (log
CFUIg)

Group 1.day 3.day 6.day
Control 3.24 £0.052 4,17 £0.032 6.82 £0.212
Sage 3.65 £0.08° 3.65 +0.05° 5.44 £0.02°

Arithmetic means and standard deviation (), different superscripts numbers
between columns characterize significant differences (p<0.05) in side of the
groups during storage period. n=3 for each analysis.
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Abstract: In this study, the effects on freshwater fish of flood control studies were investigated in llica and Kémiircli streams where upper basin of Kogképrii Dam
Lake in Van-Ercis. llica Stream, Kémiircii Stream and Zilan Stream are running water in which formed Kogkdprii Dam Lake. The flood control studies were carried
out for prevent of agricultural land around the Isbasi village and avoidance of sedimentation of the dam lake in llica and Kémiircii streams by DSI. In this context,
the bed of streams is channelized and, riparian zone is cover with big stones as sloppy. The transversal barriers were made into the stream bed for avoiding of
flood scouring in llica and Kémiircii streams. The effects on freshwater fish of flood control studies in llica and Kémiirci streams were carried out before and after
the flood control studies by sampling program. During the study, 3 taxon endemic for total 5 taxon freshwater fish have been identified in llica and Kdmiircii streams.
These 5 taxon of freshwater fish as Alburnus tarichi, Barbus ercisianus, Alburnus mossulensis, Capoeta kosswigi and Oxynoemacheilus ercisianus is affected by
flood control studies into streams have been determined. Particularly, this fish taxon were captured in all sampling station before the flood control studies in llica
Stream, fish was not sampled after the flood control studies upper sampling point cause of high transversal barrier into the stream and, it was distributed only near
the stream mouth have been identified. In this study, suggested solutions have been developed for continue to old natural habitat with their lives of 3 endemic
taxon of total 5 taxon freshwater fish.

Keywords: Stream remediation, Kogkdprii Dam Lake, llica Stream, Kémiircii Stream, habitat loss in streams

Ozet: Bu galismada Kockoprii Baraj Gélii (Ercis-Van) iist havzasinda bulunan llica ve Kémiircii caylari taskin dnleme calismalarinin igsu baliklar tizerine etkileri
arastinimistir. DSI (Devlet Su isleri Genel Miidiirligi) tarafindan Isbasi Kdyii civarinda bulunan tarim alanlarinin tagkindan korunmasi ve baraj géliiniin sediman
(riisubat) ile dolmasinin dnline gegmek lizere her iki cayda dere islahi galismasi yapilmistir. Bu kapsamda dere yataklari kanal haline getirilmis, kenarlar sevli
olarak tas dolgu ile tahkim edilmistir. Her iki derede akarsu yatagindaki oyulmalari engellemek igin enine setler yapiimistir. Calisma kapsaminda llica ve Kémiircl
caylarinda 3'ii endemik olmak {izere toplam 5 takson igsu baligi tespit edilmigtir. Alburnus tarichi (Inci Kefalt), Barbus ercisianus (Ercis Biyiklisi), Alburnus
mossulensis (inci Baligr), Capoeta kosswigi (Siraz) ve Oxynoemacheilus ercisianus (Ercis Gépglisii) olmak iizere 5 takson igsu baliginin yapilan dere 1slahi
calismasindan etkilendigi tespit edilmistir. Akarsu islahi 6ncesinde 6zellikle llica Gayrndaki tim drnekleme noktalarinda yakalanan bu balik tirlerinin, 1slah
calismasindan sonra bariyerlerden gegemedidi igin, ¢ayin sadece baraj gdltine yakin bélimlerinde kaldig tespit edilmistir. Bu galisma ile baliklarin llica ve Kdmiircl
caylarinda eski habitatlarinda yasamlarina devam edebilmesi igin ¢dziim dnerileri gelistirilmistir.

Anahtar kelimeler: Dere islahi, Kogkdprii Baraj Géld, llica Gayi, Kémiirci Deresi, akarsularda habitat kaybi

GIRIS

Akarsular igsu baliklari icin yasam alani, su Urinleri
yetistiriciligi icin kaynak ve &zellikle biylk nehirler su
tasimaciligi agisindan énem arz etmektedir. Dogal yasamdan
endustriyel Uretime, tagimaciliktan enerji Uretimine kadar genis
bir alanda her seyin merkezinde olan akarsu ekosistemleri son
200 yIl iginde ciddi oranda tahrip edilmektedir (Brookes, 1992;
Welcomme, 1994). Birgok yerde insan kaynakli bu tahribatlar
akarsulardaki sucul ekosistemi geri dondUrilemez sekilde
etkilemistir. Cowx (2002), akarsularda yasamini stirdiiren balik

© Published by Ege University Faculty of Fisheries, lzmir, Turkey

stoklarinin slrdiriilemez sekilde zarar gordiiguni ve diinya
capinda “kalkinma” olarak anilan bu aktivitelerin aslinda en
biylk doga tahribatlarindan birisi oldugunu ifade etmektedir.

Son vyillarda akarsu ekosistemlerine gesitli amaglarla
yapllan midahaleler sonucunda, kiresel Glgekte mevcut
ekosistemlerin % 75-95 oraninda bozuldugu bildirilmektedir
(Muhar vd., 2000). Ormancilik, tarimsal faaliyetler, akarsu
yataklarinin kanal haline getirilmesi, enerji Gretimi, endlstri,
cesitli amaglarla su kullanimi basta olmak (izere bir¢ok insan
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faaliyeti sonucu akarsu ekosistemlerinin balikgilik ve sucul
kaynaklarina zarar verilmektedir (Buijse vd., 2002; Welcomme
ve Petr, 2004).

Son yillarda zarar goéren akarsu ekosistemlerinin
restorasyonu ve rehabilitasyonu yoniinde ciddi gayretler
bulunsa da hentiz bu gabalarin bozulma hizindan ¢ok yavas
oldugu bir gergektir (Cowx, 1994; Cowx ve Welcomme, 1998).
FAO (Diinya Gida ve Tarim Orgiitii) ve AB (Avrupa Birligji) gibi
cok uluslu birliktelikler, akarsu habitatlarinin  korunarak
kullaniimasi ydntinde ciddi diizenlemelere gitmektedir. Akarsu
ekosistemlerinin balikgilik agisindan dnemine isaret eden FAO
Sorumlu Balikgilik Davranig Kurallarina gore cevre ile uyum
icinde sucul kaynaklardan surdirdlebilir yararlanma konusuna
vurgu yaplimaktadir (FAO, 1995). FAO'nun Ulkelere Cagri
metni Madde 6.8'de Tiim kritik balikgilik habitatlarinin mimkiin
olan en kisa sire i¢inde korunmasi ve bozulmus olanlarin
rehabilite edilmesi zorunludur hikmi yer almaktadir (FAO,
1997). Diger taraftan Avrupa Birligi gibi gevresel restorasyonu
on plana c¢ikaran uluslararasi kuruluslar, bir taraftan
restorasyon ve rehabilitasyonu Uye lkelere zorunlu kilan Su
Cerceve Direktifi 2000/60/EC gibi yasal diizenlemeler
yaparken, diJer taraftan akarsu ekosistemlerindeki biyolojik
cesitliligin korunmasi amaciyla Habitat Direktifi 92/43/EEC gibi
zorlayici hikimler getirmektedir (Cowx ve De Jong, 2004).
Ukemizde akarsu ekosistemlerinin  restorasyonu ve
rehabilitasyonu igin heniiz kayda deger bir gaba gériilmemekle
birlikte, akarsu islahi adi altinda akarsu ekosistemlerinin tahrip
edilmesi yogun sekilde sirmektedir. Van G6li havzasinda son
yillarda bu calismalarin sayisi yiizlerle ifade edilecek kadar
coktur. Sari (2012), Tirkiye icsu balik¢ili§i kapsaminda akarsu
ekosistemlerini tehdit eden en énemli problemin akarsu islahi
amaciyla yapilan ¢alismalar oldugu vurgulamaktadir. Sari ve
Akkus (2014), tarafindan Van ili i¢su baliklarini tehdit eden
faktérler arasinda birinci sirada akarsu yataklarinin gesitli
amaglarla tahrip edilmesi ve degistirilmesi konusuna dikkat
cekilmektedir. Ihca Cayr ve Komdircli Deresinde, farkli
arastiricilar tarafindan Van Goéli havzasina 6zgi oldugu
bildirilen (Oxynoemacheilus ercisianus, Barbus ercisianus ve
Alburnus tarichi) endemik balik tirleri bulunmaktadir (Erk'akan
ve Kuru, 1986; Fricke vd., 2007; Sari, 2008). Bu nedenle llica
Gayr ve Komircli Deresinde yapilan islah g¢alismalari bu
akarsularda yasayan endemik tirler icin dnemli bir tehdit
unsurudur. Elp vd. (2006), Van G6lU havzasinda yagsayan balik
populasyonlarinin karsilastiklari problemlere deginirken énemli
sorunlar arasinda akarsu 1slah c¢alismalarina vurgu
yapmaktadir.

Bu calismada akarsu 1slahi amaciyla Kogképrii Baraj Goli
yukari havzasinda yer alan akarsular Uzerinde yapilan islah
calismalarinin igsu baliklarina olan etkileri incelenmis olup,
zarar azaltici bazi bilimsel 6neriler gelistiriimeye ¢alisiimistir.

MATERYAL VE METOT

Calisma, Kogkdprii Baraj Géli iist havzasinda yer alan llica
Cayr ve Komircli Deresinde 2009-2014 yillarinda

gergeklestirilmistir. Kogkoprii Baraj Goli, Van'in Ercis ilgesinin
kuzey dogusundan Van Goli'ne dokilen Zilan Gayi uzerine
enerji Uretimi ve sulama amaciyla inga edilmis olan bir baraj
golidir. Kogkoprli Baraj GO0 ingaati 1992 yilinda
tamamlanarak isletmeye aciimig olup, gdlin normal su
kotundaki yiizey alani DSi tarafindan yaklagik 21 km?
verilmesine karsin aslinda baraj g6linin son on yillik ortalama
ylizey alani 6-10 km? arasindadir (Sekil 1). Kogkoprii Baraj
Golu, Sekil 1'de gorildigt gibi biylikce bir “V” harfi
goriinimiinde olup yerel halk tarafindan Magara Deresi olarak
bilinen Zilan Cayi ve llica Gay! vadileri boyunca uzanmig
durumdadir. Baraj Géli'nin batisinda sadece Zilan Cayi
bulunurken, dogusunda Ilica Cayr'na ek olarak Kdmdircl Deresi
de baraji besleyen Uglncli akarsudur. Bu caylarin debileri
birbirine yakin olmakla birlikte, biyikten kiclige dogru Zilan
Cayi, lica Gayr ve Kémircl Deresi olarak siralanmaktadir.
Baraj Goli'nli besleyen bu (¢ akarsu, kuzeyde yer alan
Aladaglar'dan beslenmektedir.
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Sekil 1. Kogkdprii Baraji'nin konumu ve akarsular
Figure 1. Location of Kogkdprii Dam and streams

Baraj Goli'ni besleyen bu akarsulardan, Ilica Cayr ve
Komiircli Deresi (izerinde baliklarin gegisini engelleyen setler
yapilmistir. llica Cayr ve Kémdircl Deresi Uizerindeki bu setler
yerinde incelenerek genislikleri, yikseklikleri ve birbirlerine olan
uzakliklar élglilmastir. Akarsu yataklarinin eski ve yeni
gérintmleri SPOT 5-6 uydu gorintileri kullanilarak Jensen
(2005)den yararlanilarak gérsel olarak analiz edilmistir.
Setlerin tipi Dingsoy (2013)'a gore belirlenmistir.

Calisma kapsaminda akarsu yataklarinin yapisal dzellikleri
Orth (1989)a gore tespit edilmistir. Ornekleme noktalari
Johnson ve Nielsen (1989)a gére akarsuyun farkli
kesimlerinden segilmis olup, her bir 6rnekleme noktasinin
koordinati GPS yardimi ile belirlenmistir. Calismada llica Cayi
Uzerinde 6 , Kdmurcl Dersi lizerinde 7 noktada 2009 ve 2014
yillarinda 6rnekleme yapilmigtir. Her iki akarsuda rnekleme
zamani akarsuda yasayan tirlerin genelinin ireme dénemi olan
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Nisan-Mayis-Haziran aylari olarak belidenmistir. Ug aylik
yapilan drneklemenin hepsi var-yok analizinde birlikte
degerlenmistir. Orneklenme isleminde 12 V, 650 W giiciinde
elektrosok ve kuglk gozlii serpme kullaniimis olup (Reynolds,
1989; Johnson ve Nielsen, 1989) elde edilen &rneklerin
tasinmasi, incelenmesi ve tir teshisi Kaya (2012), Geldiay ve
Balik (1996)'a gbre yapilmigtir.

BULGULAR VE TARTISMA
Islah Galigmalan

Kockdprl Baraj Goli'nu besleyen llica Gayi ile Kdmiircti

Sekil 2. Ilica Gayrnin islah galismasindan énce ve sonraki gériinimi

Deresi 1slah alismalar DSI 17. Bélge Midirligi tarafindan
2012 yilinda tamamlanmistir. llica GCayrnda baraj goliinden
itibaren yaklagik 2 km, Kémircl Deresi'nde ise yaklasik 1 km
uzunlugunda akarsu yatagi kanal haline getiriimis, akarsu
kenarlari sevli bir sekilde tas ile tahkim edilmistir. Sekil 2
incelendiginde gérlildugu gibi, Iica Gayr'nin baraja yaklastigi
yerde hizi azalmakta, akarsu yatadi genislemekte ve su genis
bir yatakta kollara ayrilarak, bazen de kiiglik menderesler
olusturarak baraja dokilmektedir. Islah kapsaminda tiim
menderesler kaldirimis, akarsu yatagi diiz bir kanal haline
getirilmistir.

N
,0ﬂl

A et ! /
Islah galismasindan sonra, 2013 yili uydu goriintiisi

o 9 ~

Figure 2. View of after and before from that flood control studies of llica Stream

Ayni durum Kémirci Deresi icin de gegerlidir. Kémrcl
Deresi de 1slah galismasindan 6nce genislemis bir yatak ve
kliclik menderesler olusturarak baraj géline dokiillirken, islah
calismasindan sonra diiz bir kanal haline getirilmistir (Sekil 3).

Fakat akarsular, kaynaktan mansaba kadar farkli kiyisal

yapllar olusturarak sucul ekosistemi beslemekte ve baliklarin
yasamalari i¢in uygun habitatlar olusturmaktadirlar. Aslinda
akarsu kiyilari sucul ekosistemle, karasal ekosistemin gegis
yaptigi, sucul ekosistemi kimyasal, fiziksel ve biyolojik
fonksiyonlarla besleyen kesimlerdir.
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Islah calismasindan 6nce, 2011 yili uydu goriintiisii

= NN =
Islah caligmasindan sonra, 2013 yili uydu goriintiisii

Sekil 3. Kdmiircli Deresi'nin 1slah calismasindan dnce ve sonraki gérinimii
Figure 3. View of after and before from that flood control studies of Kémiircii Stream

Akarsu kenarlarinda olusan vejatatif alanlar, su cepleri,
klgUk tagkin alanlari, akarsuyun akig rejiminin diizenlenmesine
katki yaptigi gibi besin elementlerinin toplanmasina, sucul
canlilarin ~ saklanmasina, kiyisal alanlardaki topragin
tutulmasina ve kiglik de olsa akarsu gevresinde mini bir
mikroklima olusmasina da hizmet etmektedir (Naiman vd.,
1995; Pollock vd., 2003).

Her iki akarsu yataginin kanal haline getirimesine bagli
olarak hizi artan suyun, akarsu yatagini oymamasi icin
yukseklikleri egime gore degisen sekiler insa edilmistir (Sekil
4). Bu sekiler dere yataginin enine ve yatay eksenine gore 90
derece aglyla inga edilmis olup, akarsular lizerinde arka arkaya
kuigiik selale gériinimiindedirler. Dingsoy (2013), llica Cayi ve
Kdémdircl Deresi Uzerinde yapilan bu sekilerin brit olarak
adlandinldigini ifade etmistir. Ayrica akarsularda egimin
artmasi ile beraber hizi artan akarsuyun egimini dlgstirerek dere
yatagini oymasini engellemek igin yapilan sekilerin zamanla
aralarinda sediman birikiminin gorUlebilecegini bildirmistir. Ilica
Cayr ve Komirci Deresi (izerine insa edilen sekiler
incelenerek, arazi egimine gore farkl yiksekliklerde insa
edildigi, seki yliksekliklerinin 75-200 cm arasinda degistigi
tespit edilmistir. llica Cayi ve Kémircli Deresi (zerine inga
edilmis olan bu sekiler, baliklarin akarsu (lzerinde yukari
yondeki gdglerini engellemektedirler. igsu baliklarinin akarsular
uzerinde yapilan enine sekileri gegebilecekleri maksimum
yilkseklikler balik trlerine gore degismektedir. Salmonid tlirleri

daha yuksek engelleri agabilirken, cyprinid tirleri yiksekligi
dusuk sekileri ancak gegebilmektedir.

$Sekil 4. Kémiircl Deresi iizerinde inga edilmis olan sekiler
Figure 4. The barriers on Kémdrci stream

Ulkemizde akarsu islah calismalari, Devlet Su Isleri Genel
Miidiirliigii tarafindan yapiimaktadir. Bélgede bulunan DSI
XVII. Bélge Miidiirliigii web sayfasi incelendiginde “isletmedeki
Taskin Koruma, Erozyon ve Rusubat Kontrol Tesisleri” baghg!
altinda 34 tesis, “insa altindaki Tagkin Koruma, Erozyon ve
Rusubat Kontrol Tesisleri’ bagldi altinda ise 7 tesis
belirtiimektedir. Fakat séz konusu bu listeler giincel olmayip,
alanda bu listelerde yer almayan birgok galisma devam
etmektedir.
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Islah Galigmalarinin igsu Baliklarina Etkileri

Van ili sinirlari igindeki akarsularin bilyiik kisminda DSi
tarafindan “dere 1slah’” adi altinda dere yataklarinin
daraltiimasi, kenarlara duvar oriilmesi veya tas ddseyerek
kanal haline dontstirilmesi faaliyeti yuritilmektedir. Dere
islahi adi altinda yapilan bu uygulamalar akarsularda uzun
yillar sonucu olusan ekolojik yapiyr tamamen ortadan
kaldirarak baliklarin yagamasina imkan tanimayan bir yapinin
ortaya ¢lkmasina neden olmaktadirlar (Sekil 5). Akarsu
yataklar binlerce yilda olusmakta, burada yasayan sucul
organizmalar bu vyataja gore bir yasama stratejisi
olusturmaktadir. Kanal haline getirilen akarsu yataklari,
ozellikle baliklarin beslenme, saklanma, dinlenme ve Ureme
habitatlarini yok etmektedir. Dere islahi, tarimsal alanlarin
zarar gordugi kisitl alanlarda dere yataginin en yiiksek su
akisi dikkate alinarak dogal yapisina uygun sekilde kiyisal
alanlarda tahkimat yapilabilir. Fakat giinimizde akarsularin,
canlilarin yagsamasi igin gerekli olan, ekolojik yapisini dikkate
almadan yapilan dere 1slah galismalari ve akarsularin lzerine
kurulan, baliklarin akarsu boyunca hareketlerini engelleyen,
yapilar basta baliklar olmak Uizere akarsularda yasayan biitiin
canlilari tehdit etmektedir.

Sekil 5. Kanal haline getirilmis bir dere yatag (llica Cay1)
Figure 5. Chanelized a stream bed (llica stream)

Dere 1slahi ¢alismalarinda diger bir sorun ise, kanal haline
getirilen akarsu yataklarinin, dogal egimi azaltmak icin, belli
noktalarina baliklarin agsmasinin mimkiin olmadigi setler inga
edilmesidir. Bu yapilarin en garpici drnedi Kogkdpri Baraji
kuzeyinde yer alan llica Cayrnda gérilmektedir. llica Gayr'nin
baraj géliine dokildigu noktadan yaklasik 3 km yukariya dogru
dere yatadi hem kanal haline getirilmis hem de merdiven
basamaklarl gibi 7 adet seki insa edilmistir. Kanal haline
getirilen akarsu yataginin cevrede bulunan tarim alanlari ve
yerlesim yerleri igin selin yayllmasini onleyici yararlari gegici
olarak gorulebilir. Fakat uzun vadeli olarak seli énlemekten
daha ¢ok suyun hizini artiracagl igin daha buylk zararlar
meydana getirme olasiligi yliksektir. Bu uygulamanin baliklar
Uzerine olan etkisi ise daha garpici ve tehlikelidir. Akarsu
yataklarinda yapilan kiigiik 6lgekli restorasyon galismalarinin
sucul ekosistemi nasil etkiledigini belilemek igin dzellikle balik
turlerine iliskin kalitatif tespitlerin, diger bir ifade ile tirlere iliskin
var-yok analizlerinin yapiimasina ihtiyag vardir (Buijse vd.,
2002).

Bu ylizden 2009 yilinda Iica Cayl ve Kdmiircii Deresi,
tarafimizdan  biyolojk  cesitlilik  acisindan  6rnekleme
programina dahil edilmistir. Her iki akarsuda Tablo 1 ve Tablo
2'de belirtilen noktalardan 2009 ve 2014 yillarinda yapilan balik
orneklemesi ile bu akarsularda DSI tarafindan yapilan
calismalarin tir gesitliligi Uzerine etkileri belilenmistir. 2009
yilinda drnekleme yapilan noktalarda, 2014 yilina gelindiginde
meydana gelen degisimi gérmek icin ayni érnekleme noktalari
izlenerek galisma tekrarlanmistir. llica Gayr'nda érneklemeye
Taskapl Kéyi'nden baslanmis ve baraj géline dogru
gelinmistir. Ancak baraj géline 2500 m kalincaya kadar eski
oérnekleme noktalarinin higbirinde her hangi bir balik érnegine
rastianmamistir (Tablo 1). Kémircl Deresi'nde érneklemeye
Sabanblken Koyi'nin Ust kismindan (Tablo 2/7. Nokta)
baslanmis ve baraj géliine dogru gelinmistir. Baraj géline 950
m kalincaya kadar eski 6rnekleme noktalarinin higbirinde balik
ornegine rastianmamigtir (Tablo 2).

Tablo1. llica Cayr'nda 2009 ve 2014 yili ornekleme programinda tespit edilen tirler (Son setten Taskapi Koyli'ne kadar)
Table 1. Determination species at 2009 and 2014 sampling program in llica Stream (Last set from Tagkapi village)

ist. . B?rpus Capoe.ta' AIburnus. Albu.rm{s OXY"°€"33°he”us
No Koordinat ercisianus kosswigi mossulensis tarichi ercisianus
2009 2014 2009 2014 2009 2014 2009 2014 2009 2014
1 Zg;gggg? Var Yok Var Yok Var Yok Var Yok Var Yok
2 Zggg;ggg Var Yok Var Yok Var Yok Var Yok Var Yok
3 Zgggéﬂg Var Yok Var Yok Var Yok Var Yok Var Yok
4 Zgiggigg Var Yok Var Yok Var Yok Var Yok Var Yok
5 Zgi;gég; Var Yok Var Var Var Yok Var Yok Var Yok
6 Zgig%gg Var Yok Var Var Var Yok Var Yok Var Yok
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Tablo 2. Kémiircli Deresi'nde 2009 ve 2014 yili drnekleme programinda tespit edilen tirler
Table 2. Determination species in Komiircii Stream at 2009 and 2014 sampling program

ist. ) Barbus Capoeta Alburnus Alburnus Oxynoemacheilus
No Koordinat ercisianus kosswigi mossulensis tarichi ercisianus
2009 2014 2009 2014 2009 2014 2009 2014 2009 2014
1 ig;ggggg Var Yok Var Yok Var Yok Var Yok Var Yok
2 32;%822’ Var Yok Var Yok Var Yok Var Yok Var Yok
3 ig;gg;gg Yok Yok Yok Yok Yok Yok Yok Yok Yok Yok
4 32122233 Yok Yok Yok Yok Yok Yok Yok Yok Yok Yok
5 prptecke Yok Yok Yok Yok Yok Yok Yok Yok Yok Yok
6 321?22?3 Yok Yok Yok Yok Yok Yok Yok Yok Yok Yok
7 3213335? Yok Yok Yok Yok Yok Yok Yok Yok Yok Yok
Tablo 1 incelendiginde géruldigu gibi 2014 yili  sekiye kadar ulasabilirken boyu 25 cm kigUk baliklarin ise 3.

orneklemelerinde Ilica Cayrnda neredeyse tlim istasyonlarda
hi¢ balik yakalanamamistir. Sadece Taskapi Kéyl'nin hemen
altinda bir adet 30 cm boyunda bir siraz bali§i ve Ust boliimiinde
yine daha kiiglik bir siraz baligi yakalanmistir. Bu durum bize
akarsu yataginda yapilan sekilerin balik dagilimini nasil
etkiledigini gdstermesi agisindan ¢ok anlamlidir. Glinlimizde
Ihca Cayr'ndaki gibi akarsu yataklarinin endiistriyel, kentsel,
tarmsal ve diger insan kullanimi amaciyla kanal haline
getirilmesinin balik populasyonlarini azalttigi, hatta endemik ve
hassas tlrlerin dagilimini tamamen engelledigi yoninde ¢ok
sayida bilimsel galisma mevcuttur (Bayley, 1995; Pretty vd.,
2003; Miranda ve Lucas, 2004; Welcomme ve Petr, 2004).

Ihca Gayr’'nda baraj gélinden kuzeye dogru 4. sekinin
dibinde ik balik drnekleri elde edilmistir. Dordiincii sekinin
dibinde sadece Ercis biyiklisi ve Siraz baliginin 25 cm’'den
biyik olanlari yakalanirken 25 cm'den kiigiik bireylere
rastlanmamugtir. Bu durum gucli baliklarin asagidaki sekileri
asarak 4. sekiye ulasirken kiglik baliklarin asagida bulunan
sekileri asamadiklarini géstermektedir. Birinci sekinin énlinde
yapilan érneklemede farkli boy gruplarindan, inci kefalleri basta
olmak (zere akarsuda yasayan butln tirlerin bulundugu
belirlenmistir. Ayrica 1. sekinin 6ninde yigilan baliklarin
kéyluler tarafindan avlanildigina sahit olunmustur (Sekil 6-7-8).

Ihca Cayr'ndaki sekiler 90 derece agiyla yapilmis olup,
ylikseklikleri 75-200 cm araliinda degismektedir. Selale halini
alan sekilerden dokulen sular zamanla akarsu tabanini oymus
ve 2 metreden daha ylksek engeller olusmasina neden
olmustur. Bu yukseklikteki bir engeli bu akarsularda yasayan
tirlerin agsmasi imkansizdir. Uglincii sekinin dibinde yapilan
balik 6rneklemesinde boyu 25 cm 'den buyiik (25.5 cm ve 26.2
cm) yalnizca iki birey yakalanmistir. Yakalanan bes tiire ait
diger baliklarin boy araliginin 8.3 cm ile 19.4 cm arasinda
degismekte oldugu belirlenmistir. Dérdiincii sekinin dibinde ise
yalniz iki tlre ait boyu 25 cm'den bliylik bireyler yakalanmistir.
Bu durum bizlere boyu 8.3 cm'den kigtk baliklarin 1. ve 2.

sekinin  dninde  toplanarak  yukari  gegemediklerini

gostermektedir. Oysa inci kefali, siraz ve Ercis biyiklisi gibi
tirler, ilkbahar aylarinda {remek icin akarsularin (st kollarina
dogru dreme gogl yapmaktadir. Bu uygulama ile bu tirlerin
hepsinin dremesi engellenmistir.

Sekil 6. llica Cayi lizerinde balik gegislerine engel olan basamaklar
Figure 6. The barriers on llica Stream in wich blocked fish passage

Sekil 7. Iica Gayi Uzerindeki bir engeli asmaya calisan inci kefalleri
Figure 7. The pear mullet in wich jumping on a barrier in llica Stream
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Sekil 8. Ureme doneminde engel 8niinde toplanmis baliklari aviayan bir kdylii
Figure 8. The villager who done illegal fishing during the reproductive period
in the front of barrier

Tablo 2 incelendiginde, Kémirci Deresi'ndeki durumun
Ihca Cayr'ndakine benzer oldugu goérilmektedir. Kémirci
Deresinin zerindeki yiksekligi 75-200 cm arasinda degisen
sekilerden Ozellikle debinin en diisiik seviyede oldugu yaz
aylarinda baliklarin ge¢gmesi miimkiin olmamaktadir. Kémrct
Deresi'nde 2009 yilinda yapilan drneklemelerde yalnizca Tablo
2'de belirtilen iki nokta balik yakalanmistir. 2014 yilinda yapilan
érnekleme calismalarinda ise bu noktalarda hig balik olmadigi
gorilmistir. Bu durum Kogkoprii Baraj Goli'nde yasayan
baliklarin uygun bir Ureme ve beslenme habitatinin, akarsu
Uzerine kurulan setlerden dolayi yok oldugunu gdstermektedir.

AB Su Cerceve Direktifi tarafindan akarsu yataklarinda
yaplilan islah ¢alismalarindan sonra bazi balik tirlerinin varligi
ya da yoklugu, ekolojik bozulmanin en iyi kaniti olarak
degerlendiriimektedir (EU, 2000). Ornegin akursu boyunca
yumurtlama g6¢u yapan salmonid, coregonid ve bazi
sazangillere 1slah galismalarindan sonra rastianmamasi, bu
tirlerin Greme ve yavru gelisim alanlarinin akarsu 1slahi
sonrasinda kayboldugunun bir kaniti olarak
degerlendirilmektedir (Smith vd., 2014). Bu nedenle akarsu
habitatlarinin ekolojik yapilarinin korunmasi bu ortamlarda
yasayan balik stoklarinin korunmasi agisindan blylk 6nem
tagimaktadir. Ulkemizde akarsularin  meveut yapilarinin
korunmasindan sorumlu resmi 1380 sayili Su Urlnleri
Kanununun 9. Maddesine gére Gida Tarim ve Hayvancilik
Bakanligidir.

Bu maddeye gore, i¢sularin sulama, enerji istihsali gibi
maksatlarla kullanilimasi halinde bu sularda mevcut su
uriinlerinin yasama, Ureme, muhafaza ve istihsalini zarardan
koruyacak tedbirlerin ilgililer tarafindan alinmasi sarttir. Bu
tedbirlerin nelerden ibaret oldugu Gida Tarim ve Hayvancilik
Bakanli§inca tespit olunur. Bu madde geregince DSI tarafindan
akarsularda yapilan islah galismalarinda yerelde bulunan Gida
Tarim ve Hayvancilik Bakanligi Mudurliklerinden izin alinmasi
gerekmektedir. Fakat Ilica Gayi ve Kdmircu Dersi (izerinde DSI
tarafindan yapilan islah calismalari ile ilgili olarak Tarim
Bakanligrnin yerel yetkilileri ile yapilan gérigsmelerde konudan
bilgi sahibi olmadiklarini, kendilerine bu tarz bir izin igin bagvuru
olmadi§ tespit edilmistir. Bu durum bélgede bu alanda bir
denetim boslugunu gdstermesi agisindan oldukca énemlidir.
Akarsularimizda yapilacak olan dere islah galigmalarinin ilgili

kuruluglar tarafindan belirlenen yasal dlgutler icerisinde
gerceklestirilmesi  akarsu ekosistemleri (izerinde olusan
zararlari en aza indirgeyerek bu ortamlarda yasayan baliklarin
gelecek nesillere aktariimasina imkan taniyacaktir. Yasal
Olglitlere gore, suyun dere yatagini oymasl engellenmek
isteniyorsa bu durumda ayni basamaklar, suyun akis yéniinde
belli bir aciyla sevli olarak baliklarin gegisine izin verecek
sekilde yapilmalidir (TGfek, 2009). Fakat Ilica Cayi ve Kémiircii
Deresi yataklarinda yapilan sekilerden baliklarin ge¢meleri
mimkiin degildir. Bu nedenle Ilica Cayi ve Kémiircii Deresi'nde
dogal olarak yasamini sirdiren tlim baliklarin dereye gegisi
engellenmis, dere biyolojik olarak biylk zarar gérmustr.

SONUG

Akarsular gollere, baraj gollerine ve denizlere besin
taslyan, sucul ekosistemin damarlari gibi bir isleve sahiptir. Bu
ylizden akarsulari sadece hidrolik glig veya tarimsal dretim igin
gerekli su olarak gérmek kesinlikle dogru dedgildir. Akarsular,
hidrolik gii¢ ve tarimsal sulama diginda ayni zamanda oldukca
zengin bir sucul flora ve faunaya sahiptir. Akarsularin gesitli
amaglarla kullaniimasi, akarsu yataklarinda tagkin koruma,
erozyon ve rusubat kontroli amaciyla yapilacak
duzenlemelerde bu durumun dikkate alinmasi yasal bir
zorunluluktur. llica Gayi ve Kdmircl Deresi Uzerinde yapilimig
olan sekiler, Tablo 1 ve Tablo 2'de verilen 5 tir balidin
dagiimina zarar vermistir. Bu baliklardan inci kefali, Ercis
biyiklisi ve Ercis ¢opglisi endemik tirler olup, diinyada sadece
Van Gélii havzasinda yasamaktadir. Ozellikle Ercis biyiklisina
sadece Kogkdpril Barajini besleyen akarsular ile Delicay'da
rastlaniimis olup, baska akarsularda yasamamaktadir (Kuru,
1975; Erk'akan ve Kuru, 1986; Sari ve Akkus, 2014). Bu setler
dlzeltiimedigi takdirde, 3 endemik balik tirinin yok olma
stireci hizlanacaktir. llica Gayi ve Kdmdrcl Deresi izerindeki
sekiler, acilen baliklarin yukariya gegisine imkan verecek
sekilde diizeltimelidir. Bu diizeltmenin nasil yapilacagi DSi
Genel Midirliigic web sayfasinda yer alan FAO (2002)
tarafindan  hazirlanan ve Tiifek (2009) tarafindan
Trkcelestirilen “Balik Gegitleri, Tasarim, Boyutlandirma ve
izleme” isimli kitapta ayrintilari ile anlatiimaktadir. Baliklarin
akarsu Uzerindeki hareketlerinin engellenmemesi icin mevcut
haliyle dik agiyla insa edilmis olan setler, baliklarin gegebilecegi
sekilde sevli hale getirilmelidir. Baliklar ancak sevli sekilde
yaplimis ve egimi 1:15-1:20 araliginda olan rampalardan
rahatca gegebilmektedir. Diger bir ifade ile eder 1 m
ylksekliginde bir set varsa, bu set 15 veya 20 m uzunlugunda
bir hat ile rampa haline getirilmelidir. Yapilacak rampanin tzeri
duz olmamali, dogal dere tabanlarinda oldugu gibi rampanin
uzeri farkl buyUklukteki taslarla kaplanmalidir (Cowx ve
Welcomme, 1998; Tufek, 2009).

Akarsu yataklarinda taskin koruma, erozyon ve rusubat
kontrolli amaciyla diizenleme yapilirken akarsu yatag diiz bir
kanal haline getirilmemeli, dogal akisina uygun bir sekilde
tahkimat yapilmalidir. Diger bir ifade ile akarsu yataginda var
olan cepler, menderesler gibi dogal yapilar ortadan
kaldirimamalidir. Zira buralar baliklar igin ideal kislama,
dinlenme ve tireme habitatlaridir.
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Abstract: The gillnet and longline catch compositions and catch-per-unit effort (CPUE) of small scale fishing vessels in Gékova Bay were evaluated through
studies carried between July, 2009 and May, 2011. A total of 16 studies (5 for gillnets, 11 for longlines) was made with the vessels and gears of commercial fishers.
To calculate the fishing effort (f), CPUE and daily catch quantity were calculated through 131 samplings (72 times for gillnets, 59 for longlines) with random selection
at landing spots. When both gears were evaluated in combination, a total of 31 species was detected; 27 species from Teleostei group, 1 from Crustacea, 2 from
Cephalapoda and 1 from Chondrichthyes. Gillnets caught 19 species while long lines caught 16 species. Among the products landed, gillnets caught mostly
Pagellus erythrinus, Trachurus mediterraneus and Scomber japonicus, while longlines caught Sparus aurata, Dicentrarchus labrax and Pagellus erythrinus. The
discard rate of gillnets (50%) was found to be higher than that of longlines (12%). Average CPUE was calculated as 15.5 + 19.8 kg/30 panels/day for gillnets and
1.7 £ 2.8 kg/100 needles/day for longlines; and the average daily catch (in kilograms) was found to be 10.8 + 11.0 kg/boat/day for gill nets and 5.2 + 4.3 kg/boat/day
for longlines. In terms of average CPUE, there were statistically meaningful differences (t: -11.065; p: 0.000) between two gears and (gillnets, t: 4.382; p: 0.000;
longlines, t: 3.973; p: 0.000) between cooperatives. In recent years, the number of species caught by gillnets in Gokova bay was observed to have decreased with
increasing average CPUE value. In longline fisheries, on the other hand, both the number of species and the daily catch quantity per vessel have declined compared
to former years. Measures such as increased conservation and control in the bay, a more efficient protection of no-take zones for all fishing activities (and expanding
these zones if consensus established among stakeholders) and limitation of fishing capacity are believed to help increase the CPUE values.

Keywords: Aegean Sea, Gékova Bay, gillnet, trammel net, longline, catch composition, catch per unit effort (CPUE)

Ozet: Gokova Korfezi'nde aveilik yapan kiigiik dlgekli balikgi gemilerinin uzatma agi ve parakete av kompozisyonlari ve birim gabaya diisen av miktarlari (CPUE),
Temmuz 2009 — Mayis 2011 tarihleri arasinda yiiriitiilen ¢alismalarla tespit edilmistir. Toplam 16 deniz ¢alismasi (uzatma ag ile 5, parakete ile 11) ticari balikgilarin
tekne ve av araglariyla yuriitliimustir. Balikgilik ¢abasi (f), CPUE ve gunliik av miktarini hesaplamak igin ise karaya gikis noktalarinda rasgele segimle 131
ornekleme (72 kez uzatma agy, 59 kez paraketeyle) gerceklestirilmistir. Her iki av araci birlikte degerlendirildiginde, Teleostei grubundan 27, Crustacea grubundan
1, Cephalapoda grubundan 2 ve Chondrichthyes grubundan 1 olmak tizere toplam 31 tir tespit edilmistir. Uzatma agi ile 19 tir, parakete ile 16 tir yakalanmistir.
Karaya cikarilan Uriin icerisinde, uzatma aglarinda agirlikli olarak Pagellus erythrinus, Trachurus mediterraneus ve Scomber japonicus, parakete balikgiginda ise
Sparus aurata, Dicentrarchus labrax ve Pagellus erythrinus tlrleri tespit edilmistir. Uzatma agdlari av kompozisyonu iginde ticari olmayan tiirlerin orani (% 50),
paraketeninkinden daha yuksektir (% 12). Ortalama CPUE, uzatma ag igin 15,5 + 19,8 kg/30 posta agd/giin ve parakete icin 1,7 + 2,8 kg/100 igne/giin, tekne
basina gunlik av (kg) ortalamasi ise uzatma ag icin 10,8 + 11,0 kg/tekne/giin ve parakete igin 5,2 + 4,3 kg/tekne/giin olarak hesaplanmigtir. Ortalama CPUE
degerleri agisindan iki av araci arasinda (t:-11,065; p:0,000) ve kooperatifler arasinda (uzatma agi, t:4,382; p:0,000; parakete, t:3,973; p:0,000) istatistiki olarak
anlamli farklilik tespit edilmistir. Gokova Korfezi'nde uzatma adi balikgiliginda yakalanan tir sayisinin yillar igerisinde diistis gosterdidi ve ortalama CPUE degerinin
arttig! belirlenmistir. Parakete balikgiliginda ise yakalanan tiir sayisi ve tekne basina giinlik av miktarinda gegmis yillara gére dists tespit edilmistir. Kérfezde
koruma ve kontrollin arttinimasi, her tiirli aveilija yasak alanlarin daha etkin korunmasi, paydaslar arasinda fikir birligi saglanmasi durumunda bu alanlarin
genisletiimesi ve balikgilik kapasitesinin sinirlandirimasi gibi 6nlemlerin CPUE degerlerinde artis saglayabilecegi diistinlilmektedir.

Anahtar kelimeler: Ege Denizi, Gdkova Korfezi, uzatma adi, fanyall ag, parakete, av kompozisyonu, birim ¢aba bagina diisen av (CPUE)

GIRIS
Akdeniz balikgilk sektdriinin  énemli bir parcasini  balikilik tiiridir (Unal vd., 2009a). Uzatma aglari, fanyali aglar

olusturan kigtlik dlgekli balikgilik (Farrugio vd., 1993), basta  ve parakete ile avcilik yapan kiigiik olcekli balikgi tekneleri
Ege Denizi kiyilar olmak tzere Tlrkiye kiyilarinda da baskin ~ Tarkiye balikgilik filosunun % 88'ini, Ege Denizi balikgilik
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filosunun ise % 96'sini olusturmaktadir (TUIK, 2014). Ege
Denizi kiyi balik¢ili§inda, genelde 1-2 personelin galistigi, 5-12
m arasi teknelerle 2-7,2 kg/giin av verimi saglanan kiiglk
Olgekli balikgiigin  agirhgr  dikkat gekmektedir (Unal ve
Franquesa, 2010). Ege Denizinin gineyinde yer alan ve
Gokova Korfezi'ni de iceren Mugla'da ise ag-parakete kullanan
1387 tekne balikgilik filosunun % 97'sini, motor glicti olarak ise
% 90'in1 olusturmaktadir (Anonim, 2015).

Mugla kiyilarinda yer alan Goékova Korfezi, zengin balik
faunasi ve temiz sulari (Cihangir vd., 1998) nedeniyle 1989
yilinda Ozel Cevre Koruma (OGK) Bélgesi ilan edilmistir. Ancak
son yillarda dzellikle yaz aylarinda artan turist yogunluguna
bagl olarak Kirlilik belirtileri gérllmastir (Anonim, 2009).
Korfezin 6nemli bir kisminda trol ve girgir aveiliginin yasak
olmasi nedeniyle kiglk Olgekli balikgilik hakimdir (Unal ve
Erdem, 2009a; Ayaz vd., 2010) ve Gokova Ozel Gevre Koruma
Bolgesi'nde 100 civarinda aktif kliglik Glgekli balikgi teknesi
bulunmaktadir (Unal ve Erdem, 2009a). Uzatma ag, fanyall
adlar ve parakete gibi geleneksel av araglari tim yil boyunca
kullaniimakla birlikte genellikle Subat-Mayis doneminde
uzatma aglari, Haziran-Eylil doneminde ise parakete tercih
edilmektedir (Akyol vd., 2007a ve b). Kérfezde kigik 6lcekli
balik¢ilik zengin resif alanlarinin Ustlinde ve yakinlarinda
yaplimaktadir (Ayaz vd., 2010).

Gokova Korfezi'nde resif alanlari ve kiyllardaki mineral
acidan zengin tatli su girdisi balik tir cesitliligini arttirmaktadir
(Tekogul ve Gokkus, 1997; Cihangir vd., 1998). Korfezde 95
familyaya ait toplam 205 balik tiirli tespit edilmis olup bunlardan
21 Kizildeniz gégmenidir (Coker ve Akyol, 2014). Korfezde
kirlilik etkeni olabilecek biyiik miktarda yer (st suyu katilimi
ve kiyllarda ¢ok fazla yerlesim alanlarinin olmayisi da tir
cesitliliginin korunmasini saglamaktadir.

Kigik Olcekli balikgihigin CPUE dederi Uzerine Ege
Denizi'nin Tlrkiye kiyilarinda (Akyol ve Ceyhan, 2009; Ceyhan
vd., 2010) ve Ege Denizi'nde dzellikle Gékova Korfezi'ne yakin
sular olan Cyclades Adalar’nda ¢alismalar (Kyrtatos, 1982;
Stergiou vd., 2002) yuritliimistir. Gokova Korfezinde ise
CPUE; Hanigiller (Epinephalidae) (Unal vd., 2009), uzatma
adlari (Akyol vd., 2007a), paraketeler (Akyol vd., 2007b) ve
karides balik¢ihgi igin (Ceyhan vd., 2009a) hesaplanmistir.
Gokova Korfezi'nde ayrica uzatma aglarinin teknik dzellikleri
(Ceyhan ve Akyol, 2005), balik tirlerinin boy-agirlik iligkileri
(Akyol vd., 2007b; Ceyhan vd., 2009b), i¢ kbrfezdeki geleneksel
balik¢ilik (Unal ve Erdem, 2009a), OCK bdlgesindeki kayip av
araglant (Ayaz vd., 2010) dzerine yurdtilmis calismalar
mevcuttur.

Bu calismada; dnemli bir kismi OCK Bélgesi ilan edilen ve
2010 yili itibariyle her tlrlu ticari balikgiigin yasaklandigi 6
alana sahip (Anonim, 2010) Gdkova Koérfezi'nde 2009-2011
yillarl arasinda uzatma aglari ve parakete balikgiiginda birim
cabaya disen av miktari (CPUE) ve av kompozisyonu
belirlenmigtir. Ayrica bu ¢alisma ile uzatma aglari ile parakete
balikgih@r arasindaki ve balikgi kooperatifleri arasindaki CPUE
farkliliklarinin belirlenmesi amaclanmistir.

MATERYAL VE METOT
Calisma Alani

Gokova Korfezi (36°45'N-27°19°E) (Sekil 1), Ege Denizi ile
Akdeniz'in birlestigi bolgede yer almaktadir. Gokova OCK
Bdlgesi, 245 km?'si kara alani, 822,49 km?'si deniz alani olmak
Uzere toplam 1067,49 km?lik alan ile Turkiye'nin sekiz deniz
koruma bolgesinden biridir. Gékova OCK Bélgesinin deniz
alani, tim Gokova Kérfezi'nin deniz alaninin yaklasik yarisini
(% 47) olusturmaktadir (Kirag vd., 2012).

Korfezde Akyaka (S.S. Akyaka Su._l'JrijnIeri Kooperatifi),
Akgapinar (S.S. Gokova ve Havalisi Su Urdinleri Kooperatifi) ve
Akblik'teki (S.S. Sarni¢ Koyl — Akblk Su Uriinleri Kooperatifi)
kooperatiflere (iye 78 aktif balikgi teknesi bulunmaktadir. Aktif
olmayan tekne sayisi ise 32'dir (Anonim, 2015). Kérfezde trol
balik¢iligl, Oren Burnu (37° 01.055' N - 27° 56.751" E) ile
karsisindaki Teke Burnu'nu (36° 54.410" N - 28° 00.921° E)
birlestiren hattin dogusunda kalan alanda ve Mersincik Burnu
(36° 50.161" N - 28° 00.111" E) ile Gerence Burnu'nu (36°
48.093' N - 27° 59.518' E) birlestiren hattin dogusunda kalan
alanda, girgir balikgihii ise Akblik Burnu (37° 00.971' N - 28°
06.918' E) ile Kargili Burnu’'nu (36° 56.501" N - 28° 05.822’ E)
birlestiren hattin dogusunda kalan alanda yasaklanmigtir. 2010
yilindan itibaren Kdrfezde 6 alan balikgiliga kapali alan olarak
belirlenmis ve her tirli balikgilik yasaklanmistir. Bu alanlarin
sadece 2'sinde (Akyaka ve Boncuk Koyu) kiyidan olta ile
amatér avciliga izin verilmigtir. Ayrica Gokova Koérfezi'nde
palamut ve akya aglarinin 07.00-19.00 saatleri arasinda
denizde birakilmasi yasaktir (Anonim, 2012).

$Sekil 1. Calisma alani (Gokova Korfezi) (m Balikgiliga kapali alanlar)
Figure 1. Study area (Gokova Bay) (m No fishing zones)

Veri Toplama

Calisma, Gokova Korfezi'ni kullanan kiglik dlcekli balikg
teknelerinde (sade uzatma agi, fanyall uzatma agi veya
parakete kullanan) ve bagli bulunduklari Akyaka, Akcapinar ve
Akblik'teki kooperatif merkezlerinde, Temmuz 2009 — Mayis
2011 tarihleri arasinda aylik 6rneklemelerle yirttilmastir.

Av kompozisyonlarini belirlemek lizere Gokova Kdrfezi'nde
5'iuzatma ag, 11'i parakete ile olmak lizere balikgi tekneleriyle
16 érnekleme gerceklestirilmistir. Fanyali aglar, uzatma aglari

136



Catch per unit effort (CPUE) and catch composition of small scale fisheries in Gbkova Bay

grubu igerisinde degerlendirilmigtir. Av araglarinin suda kalma
stireleri, giin batimindan giin dogusuna kadar olmak Uzere
yaklasik 12 saat olarak hesaplanmisgtir.

Bu ¢aligmalarda her drneklemedeki toplam av miktari tespit
edilmis, av  kompozisyonu baliklar (Teleostei and
Chondrichthyes), Cephalopodlar ve Crustaceanlar olarak
gruplara ayrilarak ve tiir seviyesinde tanimlama yapilarak
kaydedilmistir. Tekne personelince ayrilan, ticari turlerin
sayllari ve aqirliklari ayri ayri tespit edilmistir. Ayrilan i1skarta
tirlerin de toplam agirliklari ve sayilari ayri ayri kaydedilmistir.
Her tiiriin bilimsel isimleri Fishbase kullanilarak kontrol edilmis
ve dogrulanmistir (Froese ve Pauly, 2015).

Balikcilik ¢abasi (f), birim ¢aba basina diisen av miktari
(CPUE) ve gunliik av miktarini hesaplamak igin ise Gokova
Korfezinde karaya ¢ikis noktalarinda rasgele segimle 131
ornekleme (72 kez uzatma agi, 59 kez paraketeyle)
gerceklestirilmistir.

Veri Analizi

Ginlik birim cabaya diisen av (Catch Per Unit Effort-
CPUE)'In hesaplanmasinda;

Uzatma agi igin; CPUE = kg/f formali kullaniimigtir (De
Metrio ve Megalafonou, 1988).

Balikgilik cabasi (f) = (a'/30) x g,

(2'/30): Denize giinlik atilan ve 30 posta olarak standardize
edilmis (aglarin donam faktorleri géz ardi edilmistir) ag tnitesi

g: Caligilan gln sayisidir.

Parakete iin; CPUE = kg/f formUlu kullanilmigtir
(De Metrio ve Megalafonou (1988)'den modifiye).
Balikcilik gabasi (f) = (2'/100) x g,

(2’/100):Denize ginlik atilan ve 100 igne olarak
standardize edilmis parakete Unitesi

g: Caligilan guin sayisidir.

Verilerin analizinde SPSS istatistik paket programi
kullaniimistir. Gokova Kérfezi ve Kooperatifler igin ayri ayri
olmak (izere, uzatma agi ve paraketenin CPUE degerleri ile
ortalamalari hesaplanmistir. Av araglarina (uzatma agi ve
parakete) ve Kooperatiflere ait ortalama CPUE degerleri
arasindaki farkliliklar istatistiksel yontemlerle (t-test) test

edilmistir.
BULGULAR

Balikcilik operasyonuna katilarak yapilan érneklemede, av
araglarinin érnekleme icgindeki oranlari sirasiyla; % 56,3 ince
parakete (14 numara), % 25,0 monofilament uzatma agi ve %
12,5 kalin parakete (8-9 numara) ve % 6,2 uzatma agi-fanyali
ag kombine (polyamid multifilament)’dir. Toplam 16
orneklemede elde edilen avin agirliklari ticari ve ticari olmayan
seklinde kaydedilmistir (Tablo 1).

Tablo 1. 16 drneklemede elde edilen balikgilik ve av bilgisi
Table 1. Fisheries and catch data obtained 16 sampling

Ag tirii
Kullanilan | (MMonofilament; |\ o nlugu (m) /| Toplam | Satilan | Atilan
Ornekleme avcilik araci PM:Ponamn‘i igne sayisi av (kg) (kg) (kg)
Multifilament) / Igne
tiird
1 Uzatma ag! M 2000 14,60 | 11,52 3,08
2 Uzatma ag! M 2500 23,81 | 10,32 | 13,50
Uzatma agi + 2000 =
3 fanyali ag PM (600 uzatma agr | 6,09 4,24 1,85
+1400 fanyal ag)

4 Uzatma ag! M 2500 2527 | 12,27 | 13,00
5 Uzatma agi M 2500 22,49 7,99 14,50
6 Parakete Kalin (8-9 No) 400 5,05 5,05 0,00
7 Parakete Kalin (8-9 No) 450 4,63 4,39 0,24
8 Parakete ince (14 No) 700 4,44 4,43 0,01
9 Parakete Ince (14 No) 650 5,05 4,97 0,08
10 Parakete ince (14 No) 650 2,22 2,22 0,00
11 Parakete ince (14 No) 650 4,00 4,00 0,00
12 Parakete ince (14 No) 650 4,94 1,71 3,23
13 Parakete ince (14 No) 650 343 2,20 1,23
14 Parakete ince (14 No) 700 3,32 3,32 0,00
15 Parakete ince (14 No) 800 1,47 1,47 0,00
16 Parakete Ince (14 No) 700 5,25 5,05 0,20

Av Kompozisyonu

Uzatma agina iliskin belirlenen av kompozisyonunda
Teleostei grubundan 16, Crustacea grubundan 1, Cephalapoda
grubundan 1 ve Chondrichthyes grubundan 1 olmak (izere
toplamda 19 tir tespit edilmistir. Bu tlrlerden 16’sinin ticari
tlrler icerisinde yer aldi§i belirlenmistir. Ticari degeri olmayan
av, av kompozisyonunun agirlik olarak yaklasik yarisini (%
49,8) olusturmustur (Tablo 2).

Av kompozisyonu igerisinde, sayi olarak kirma mercanin
(Pagellus erythrinus Linnaeus, 1758) agirhk (gr) ve agirlik
ylizdesi olarak ise beyaz kdpek bali§inin (Mustelus mustelus
Linnaeus, 1758) ilk siray aldigr gorilmastr.

Agirlik (gr) ve agirlik ylzdesi olarak ilk (i sirayz; ticari tirler
icerisinde kirma mercan, sarikuyruk istavrit (Trachurus
mediterraneus Steindachner, 1868) ve kolyoz (Scomber
Jjaponicus Houttuyn, 1782), ticari degeri olmayan av icerisinde
ise beyaz képek baligi, kum bali§i (Saurida undosquamis
Richardson, 1848) ve tirsi (Alosa fallax nilotica Geoffroy Saint-
Hilaire, 1808) almistir. Beyaz kdpek baligi toplam avin ise
yaklasik tigte birini (% 31,4) olusturmaktadir. (Tablo 2).

137



Dereli et al., Ege J Fish Aqua Sci 32(3): 135-143 (2015)

Tablo 2. Uzatma ag1 av kompozisyonu
Table 2. Gillnet catch composition

Tiir | Satilan | Atilan | Toplam
[N [WEn[wea [N[Wen[wea | N W @n]wis
Teleostei
Alosa fallax nilotica (Geoffroy Saint-Hilaire, 1808) [Tirsi 6 1500 324 7| 2140 4,66 | 13 | 3640 | 3,95
Boops boops (Linnaeus, 1758) Kupez 4 900 194 |1 28 0,06 5 928 | 1,01
Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817) Karagdz 3 900 1,94 0,00 3 900 0,98
Merluccius merluccius (Linnaeus, 1758) Bakalyaro 3 660 1,42 0,00 3 660 | 0,72
Mullus surmuletus (Linnaeus, 1758) Tekir 28 2550 5,50 0,00 28 2550 | 2,76
Mugil cephalus (Linnaeus, 1758) Has kefal 6 4120 8,89 0,00 6 4120 | 4,47
Pagellus erythrinus (Linnaeus, 1758) Kirma mercan 171| 12290 | 26,52 0,00 | 171 [ 12290 (13,32
Saurida undosquamis (Richardson, 1848) Kum 34 3900 8,42 |14| 4360 9,49 48 8260 | 8,95
Scomber japonicus (Houttuyn, 1782) Kolyoz 19 | 5810 12,54 0,00 | 19 | 5810 | 6,30
Solea solea (Linnaeus, 1758) Dil 2 60 013 | 4 220 0,48 6 280 | 0,30
Spicara smaris (Linnaeus, 1758) zmarit 7 345 0,74 0,00 7 345 0,37
Trachurus mediterraneus (Steindachner, 1868) Sarikuyruk istavrit | 14 | 6380 13,77 0,00 14 | 6380 | 6,92
Trigla lucerna (Linnaeus, 1758) Kirlangig 2 1700 3,67 0,00 2 1700 | 1,84
Trigla lyra (Linnaeus, 1758) Oksiiz 0,00 |2 800 1,74 2 800 | 0,87
Umbrina cirrosa (Linnaeus, 1758) Grany6z, minakop | 1 220 0,47 0,00 1 220 | 0,24
Upeneus moluccensis (Bleeker, 1855) Pasa barbunu 43 4490 9,69 0,00 43 4490 | 4,87
Crustacea
[ e karides [ ] [ 000 Js] 28 Joos [ 5] 28 Joos
Cephalopoda
Sepia officinalis (Linnaeus, 1758) [subye [s] 500 Jow] ] [ 000 | s ] 510 Joss
Chondrichthyes
Mustelus mustelus (Linnaeus, 1758) Beyaz képek baligi 0,00 (22| 29000 | 63,15 | 22 | 29000 | 31,43
Gop 0,00 9350 20,36 0 9350 (10,13
Toplam|346| 46335 | 100 |53| 45926 | 100 [399|92261| 100
GoOkova  Korfezinde parakete  balikgiiginda av  Linnaeus, 1758)'nin ilk sirayr aldigi gérilmektedir (Tablo 3).

kompozisyonunu Teleostei grubundan 15 ve Cephalapoda
grubundan 1 olmak (zere toplam 16 tlrin olusturdugu
belirlenmistir. Bu tirlerden 3'inlin ekonomik deder tagimadig
tespit edilmistir. Toplam av icerisinde iskarta miktari % 11,5'ir.
Av kompozisyonu igerisinde sayl olarak kirma mercan’in,
agirlik (gr) ve agirlik ylizdesi olarak ise gipura (Sparus aurata

Tablo 3. Parakete av kompozisyonu
Table 3. Longline catch composition

Ticari tirler icerisinde, agirlik (gr) ve agirlik yiizdesi olarak ilk
Uc sirayi; sirasiyla cipura, levrek (Dicentrarchus labrax
Linnaeus, 1758) ve kirma mercan, ticari olmayan tirler
icerisinde ise migri (Conger conger Linnaeus, 1758), hanos
(Serranus scriba Linnaeus, 1758) ve yabani mercan (Pagellus
acarne Risso, 1827) almistir (Tablo 3).

Tiir [ Satilan [ Atilan [ Toplam
[N W@ [wes [N W @n]wea | N W @n[ww

Teleostei
Conger conger (Linnaeus, 1758) Migri 0 6 | 4180 |8385| 6 4180 | 9,543
Dicentrarchus labrax (Linnaeus, 1758) Levrek 5 9686 | 24,95 0 5 9686 | 22,11
Diplodus annularis (Linnaeus, 1758) Isparoz 1 50 0,129 [ 1 50 1,003 | 2 100 |0,228
Diplodus puntazzo (Walbaum, 1792) Sivriburun karagéz | 1 452 | 1,164 0 1 452 | 1,032
Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817) |Karag6z 13 | 2290 | 59 0 13 | 2290 | 5,228
Epinephelus costae (Steindachner, 1878) Siyah Lahoz 2 920 2,37 0 2 920 2,1
Lithognathus mormyrus (Linnaeus, 1758) Mirmir 4 674 1,736 | 1 150 |3,009| 5 824 |1,881
Pagellus acarne (Risso, 1827) Yabani mercan 1 210 | 0,541 | 2 185 |3,711| 3 395 | 0,902
Pagellus erythrinus (Linnaeus, 1758) Kirma mercan 47 | 7266 | 18,72 0 47 | 7266 | 16,59
Saurida undosquamis (Richardson, 1848) Kum 0 3 180 |3,611| 3 180 | 0,411
Seriola dumerili (Risso, 1810) Akya 1 3100 | 7,986 0 1 3100 | 7,077
Serranus scriba (Linnaeus, 1758) Hanos 0 13| 240 |4,814| 13 240 0,548
Sparus aurata (Linnaeus, 1758) Cipura 36 | 10022 | 25,82 0 36 | 10022 | 22,88
Trachinotus ovatus (Linnaeus, 1758) Ciplak 3 1176 | 3,03 0 3 1176 | 2,685
Trachurus mediterraneus (Steindachner, 1868) |Sarikuyruk istavrit 3 1510 | 3,89 0 3 1510 | 3,447
Cephalopoda
Octopus wulgaris (Cuvier, 1797) [Antapot [ 1 [ 1460 [3761] ] [ o ] 1] 1460 [3333

Toplam|118]38816] 100 [26] 4985 | 100 [144]43801] 100

Uzatma agi ve parakete birlikte dederlendirildiginde
Teleostei grubundan 27, Crustacea grubundan 1, Cephalapoda
grubundan 2 ve Chondrichthyes grubundan 1 olmak izere
toplam 31 tiir tespit edilmistir. Her iki av aracinda da gorilen
tirler, karagdz (Diplodus vulgaris Geoffroy Saint-Hilaire, 1817),
kirma mercan ve kum bali§idir.

Giinliik Birim GCabaya Diisen Av (CPUE)

Gokova Korfezinde avlanan uzatma agi teknelerinin
gunliik birim ¢abaya diisen av (CPUE) miktarlari (kg/30 posta
ag/gin) 71 6rneklemeyle belirlenmistir. A§ uzunlugu 1200-
5000 m arasinda degismekte ve genellikle 22-32 mm géz
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genisligindeki tor aglar kullaniimaktadir. Bu teknelerin balikgilik
cabalari ve CPUE degerleri Tablo 4'te gdrilmektedir. Ortalama
CPUE 15,5 £+ 19,8 kg/30 posta ag/gin'dur (Min:0; Max:98,3
kg/30 posta ag/giin). Tekne basina giinlik av (kg) ortalamasi
ise 10,8 £ 11,0 kg/tekne/giin olarak hesaplanmistir (Tablo 4).

Tablo 4. Uzatma ag kullanan teknelerin giinlik toplam av, balikgilik cabasi ve
CPUE (kg/30 posta ag/giin) degerleri (MA: Monofilament ag; PA: Polyamid
multifilament ag)

Table 4. Daily catch, fisheries effort and CPUE (kg/30 unit net/day) values of
vessels using gillnet (MA: Monofilament net; PA: Poliamid multifilament net)

Ornek Ag uzunlugu Giinlilk

Tekne Ag tilrii (posta) A goz genigligi (mm) avikg) f CPUE
1 MA 20 11,52 067 17,28
2 MA 25 10,32 083 12,38
3 PA 20 424 067 6,36
4 MA 2 12,27 083 14,72
5 MA 25 7.99 083 9.59
6 PA 28 388 093 416
7 PA 28 2115 093 22,66
8 PA 30 %0 930 1,00 9,30
9 PA 30 %0 12,90 1,00 12,90
10 PA 30 %0 7.90 1,00 7.90
1 MA 50 30 postas! 22, 20 postas! 32 2550 1,67 1,50
12 MA 50 30 postas 22, 20 postas! 32 3,70 1,67 222
13 VA 50 30 postas 22, 20 postas! 32 980 167 588
14 MA 50 30 postas! 22, 20 postas! 32 4,60 167 276
15 MA 50 30 postas! 22, 20 postas! 32 5,50 167 330
16 MA 50 30 postas| 22, 20 postasi 32 275 167 165
17 MA 50 30 postas| 22, 20 postasi 32 540 1,67 324
18 MA 50 30 postas! 22, 20 postas! 32 725 1,67 435
19 MA 50 30 postas| 22, 20 postas! 32 480 1,67 2,88
20 MA 50 30 postas! 22, 20 postas! 32 220 1,67 132
21 VA 50 30 postas! 22, 20 postas! 32 570 167 342
2 MA 50 30 postas! 22, 20 postas! 32 7.80 167 468
23| 12 posta PA+20 posta MA 32 Tor 30, fanya 140, misina 32 mm | 11,20 107 10,50
24| 12 posta PA+20 posta MA 32 Tor 30, fanya 140, misina 32 mm | 13,50 1,07 12,66
25| 12 posta PA+20 posta MA 32 Tor 30, fanya 140, misina 32 mm | 56,00 1,07 52,50
26| 12 posta PA+20 posta MA 32 Tor 30, fanya 140, misina 32 mm | 43,00 1,07 4031
27_| 12 posta PA+20 posta VA 32 Tor 30, fanya 140, misina 32 mm | 17,00 1,07 15,94
28| 12 posta PA+20 posta MA 32 Tor 30, fanya 140, misina 32 mm | 3,50 107 328
29 VA 50 30 postas! 22, 20 postas! 32 420 167 2,52
30 MA 50 30 postas! 22, 20 postas! 32 4,00 167 2,40
31 VA 50 30 postas! 22, 20 postasi 32 310 167 1.86
32 MA 50 30 postas| 22, 20 postas! 32 500 1,67 3,00
33 MA 50 30 postas! 22, 20 postas! 32 810 1,67 486
34 MA 50 30 postas 22, 20 postas! 32 420 1,67 252
35 MA 50 30 postas! 22, 20 postas! 32 440 1,67 2,64
36 VA 50 30 postas! 22, 20 postas! 32 7.40 167 4,44
37 MA 50 30 postas! 22, 20 postas! 32 420 167 252
38 MA 50 30 postas! 22, 20 postasi 32 350 167 210
39 MA 50 30 postas| 22, 20 postasi 32 080 167 048
40 MA 50 30 postas| 22, 20 postas! 32 7.00 1,67 420
a1 PA 12 Tor 30, fanya 140 14,00 040 35,00
42 PA 12 Tor 30, fanya 140 16,20 040 40,50
43 PA 12 Tor 30, fanya 140 17,00 040 42,50
44 PA 12 Tor 30, fanya 140 31,00 040 77,50
45 PA 30 Tor 50, fanya 180 7.00 1,00 7.00
46 PA 30 Tor 50, fanya 180 4,00 1,00 4,00
a7 PA 30 Tor 50, fanya 180 49,70 1,00 49.70
48 PA 30 Tor 50, fanya 180 7.00 1,00 7,00
49 PA 12 6 postasi 36, 6 postas1 32 39,30 040 98,25
50 PA 12 6 postasi 36, 6 postas1 32 32,10 040 80,25
51 PA 12 6 postas! 36, 6 postas1 32 2,60 040 6.50
52 PA 12 6 postasi 36, 6 postas! 32 10,50 040 26,25
53 PA 12 6 postasi 36, 6 postas1 32 11,70 040 2925
54 PA 12 6 postasi 36, 6 postas! 32 17,70 040 44,25
55 PA 12 6 postasi 36, 6 postas1 32 9,80 040 24,50
56 PA 12 6 postasi 36, 6 postas1 32 980 040 24,50
57 PA 12 6 postasi 36, 6 postas1 32 13,70 040 34,25
58 PA 12 6 postas: 36, 6 postas1 32 550 040 13.75
59 PA 12 6 postas: 36, 6 postas 32 11,30 040 2825
60 PA 12 6 postasi 36, 6 postas: 32 530 040 1325
61 PA 12 6 postasi 36, 6 postas! 32 7.70 040 19.25
62 MA 34 30 000 113 0,00
63 MA 34 30 14,00 113 12,35
64 MA 34 30 350 113 3,09
65 MA 34 30 2000 113 17,65
66 MA 34 30 975 113 8,60
67 VA 34 30 1285 113 11,34
68 PA 20 Tor 28, fanya 160 2,00 067 3,00
69 PA 20 Tor 28, fanya 160 050 067 075
70 PA 20 Tor 28, fanya 160 305 067 458
71 MA 25 32 11,00 083 13,20

Ortalama| 10,75+10,95[1,06£0,50[ 15,54119,77

Parakete balikgiligi yapan teknelerin gunliik birim ¢abaya
disen av (CPUE) miktarlari (kg/100 igne/gin) ise 59
érneklemeyle belirlenmigtir. Boyutlari 8-9 no (kalin) ve 14 no
(ince) arasinda olan ignelerin sayisi 80-1000 arasinda
degismistir. Parakete kullanan teknelerin balikgilik cabalari ve
CPUE degerleri Tablo 5'de gorllmektedir. Ortalama CPUE 1,7
+ 2,8 kg/100 igne/gin olarak hesaplanmistir (Min:0,07;
Max:14,6 kg/100 igne/gun). Parakete balik¢iligi icin tekne
basina glnliik av (kg) ortalamasi ise 5,2 + 4,3 kg/tekne/glin’dlr
(Tablo 5). Her iki tip av aracinin (uzatma agi ve parakete)
ortalama CPUE degerleri arasinda istatistiki olarak farkllik
tespit edilmistir (t=-11,065; p=0,000).

Tablo 5. Parakete kullanan teknelerin glinlik toplam av, balikgilik ¢abasi ve
CPUE (kg/100 igne/giin) degerleri

Table 5. Daily catch, fisheries effort and CPUE (kg/100 hooks/day) values of
vessels using longline

Ornek Par_‘c?kete tird (K:Kalin, igne sayist Giinliik f CPUE

Tekne lince) ve igne no > av (kg)
1 K 400 5,05 4,00 1,26
2 K 450 4,39 4,50 0,98
3 i 700 443 7,00 0,63
4 i 650 4,97 6,50 0,77
5 i 650 2,22 6,50 0,34
6 i 650 4,00 6,50 0,62
7 i 650 1,71 6,50 0,26
8 i 650 2,20 6,50 0,34
9 i 700 3,32 7,00 0,47
10 i 800 147 8,00 0,18
11 i 700 5,05 7,00 0,72
12 i 1000 0,93 10,00 0,09
13 i 1000 0,65 10,00 0,07
14 114 No 480 2,80 4,80 0,58
15 114 No 480 5,70 4,80 1,19
16 K 8 No 300 3,40 3,00 1,13
17 K 8 No 300 0,50 3,00 0,17
18 K 8No 300 11,40 3,00 3,80
19 K 8 No 300 5,80 3,00 1,93
20 K 80 7,20 0,80 9,00
21 K 80 11,70 0,80 14,63
22 K 80 9,20 0,80 11,50
23 K 80 3,30 0,80 4,13
24 K 80 4,60 0,80 5,75
25 K 80 6,70 0,80 8,38
26 114 No 500 2,80 5,00 0,56
27 114 No 500 5,40 5,00 1,08
28 114 No 500 3,10 5,00 0,62
29 114 No 500 18,50 5,00 3,70
30 114 No 500 7,50 5,00 1,50
31 114 No 500 4,50 5,00 0,90
32 114 No+K 8 No 650 2,00 6,50 0,31
33 114 No+K 8 No 650 2,30 6,50 0,35
34 114 No+K 8 No 650 2,80 6,50 0,43
35 114 No+K 8 No 650 2,40 6,50 0,37
36 114 No+K 8 No 650 1,00 6,50 0,15
37 114 No+K 8 No 650 3,00 6,50 0,46
38 114 No+K 8 No 650 4,70 6,50 0,72
39 114 No+K 8 No 650 1,80 6,50 0,28
40 114 No+K 8 No 650 2,30 6,50 0,35
41 114 No+K 8 No 650 2,50 6,50 0,38
42 114 No+K 8 No 650 1,50 6,50 0,23
43 114 No+K 8 No 650 4,00 6,50 0,62
44 114 No+K 8 No 650 6,20 6,50 0,95
45 114 No+K 8 No 650 1,50 6,50 0,23
46 114 No+K 8 No 650 4,30 6,50 0,66
47 114 No+K 8 No 650 3,20 6,50 0,49
48 114 No+K 8 No 650 3,00 6,50 0,46
49 114 No+K 8 No 650 2,90 6,50 0,45
50 114 No+K 8 No 650 11,00 6,50 1,69
51 114 No+K 8 No 650 8,70 6,50 1,34
52 114 No+K 8 No 650 8,40 6,50 1,29
53 114 No+K 8 No 650 8,30 6,50 1,28
54 114 No+K 8 No 650 2,80 6,50 0,43
55 114 No 850 6,00 8,50 0,71
56 114 No 850 5,75 8,50 0,68
57 K9 No 500 13,00 5,00 2,60
58 K9 No 500 17,00 5,00 3,40
59 K9 No 500 20,50 5,00 4,10

Ortalama|5,21%4,26 | 5,56+2,13|1,74+2,82
Kooperatiflere  iligkin  ortalama CPUE  degerleri

incelendiginde, uzatma agi ile balikcilik yapan teknelerde,
Akcapinar'daki kooperatife Uye olanlarin (34,0 + 26,6 kg/30
posta ad/giin), belirgin sekilde digerlerinden yiiksek degere
sahip oldudu tespit edilmistir. Giinlik toplam av miktarinda da
en yiksek degerin bu kooperatif Gyelerine ait oldugu, onu
sirasiyla Akbik ve Akyaka'daki kooperatif Gyelerinin takip ettigi
belirlenmistir (Tablo 6).

Parakete ile balikgilikta, giinlik toplam av miktarlari
acisindan kooperatiflerin birbirine yakin degerlere sahip oldugu
saptanmistir (Tablo 6). Akgapinar'daki kooperatif ortaklarinin
ortalama gunlik toplam av miktarinda (5,0 + 3,7 kg/gin) 2.
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sirada olmasina ragmen en yiksek ortalama CPUE degerine
(21 £ 3,3 kg/100 igne/giin) sahip oldugu Tablo 6'da
gorilmektedir.

Tablo 6. Gokova Kérfezi'nde avlanan kooperatiflere ait ortalama gtinliik birim
cabaya disen av (CPUE) miktarlari (Uzatma ag icin: kg/30 posta ag/giin;
Parakete igin: kg/100 igne/glin)

Table 6. Mean catch per unit effort (CPUE) (kg/30 unit net/day for gillnet; kg/100
hooks/day for longline) values of cooperatives caught in Gékova Bay

Su Uriinleri Kooperatifleri
Av araci Parametreler
Akyaka Akgapinar Akbiik
Glnllk toplam | ¢ 74 67 | 136241064 | 10,69+ 12,45
Uzatma av
a8 f 090020 | 040%0,00 134043
CPUE 951£649 | 34042659 | 12,18 £ 17,79
S:”'“k foplam | 5704553 | 503371 4,25+2,05
Parakete 678173 | 503214 4,80 £ 0,00
CPUE 1012116 | 2,12+333 0,89%043

Uzatma agi balik¢iliginda (t-test: 4.382, p:0.000) ve
parakete balikgiginda (t-test: 3.973, p:0.000) kooperatiflere
iliskin ortalama CPUE degerleri arasinda istatistiksel olarak
onemli derecede farklilik tespit edilmistir. Sadece uzatma agi
balikgiiginda Akyaka ve Akbilk Kooperatifleri arasinda pozitif
bir iligki saptanmustir (r=0,701; p=0,008).

TARTISMA VE SONUG

Gokova Korfezi'nde her iki av araciyla tespit edilen toplam
tir sayisi (31 tir), Korfeze yakin sularda (Cyclades Adalari)
tespit edilenden oldukca azdir. Stergiou vd., (2002), 72
Teleostei, 3 Crustacea ve 4 Cephalapoda tiirli olmak (izere
toplam 79 tlir yakalamistir. Kérfez igin tespit edilen uzatma
balikgihdi tir sayisi, Ege Denizi'nin bati kiyilarindaki Evvoikos
Korfezi'ndeki degerlerden distiktlr. Evvoikos Korfezi'nde 17,
19, 21 ve 23 mm ag g6z acikligindaki uzatma aglariyla sirasiyla
27, 34, 38 ve 32 tir yakalanmigtir (Stergiou vd., 1996). Elde
edilen degerler, zengin balik faunasina sahip oldugu belirtilen
(Cihangir vd., 1998) Gokova Kdrfezi'nin, geleneksel balikgilik
agisindan yakin sulara nazaran daha disuk tiir sayisina sahip
oldugunu gostermektedir. Tir sayisinin diistik olusu, Coker ve
Akyol (2014) tarafindan da vurgulanmis olup Korfezde elde
edilen tir listesinin Dogu Akdeniz geneline gore oldukca zayif
gorindigu belirtilmistir. Birgok nedenden kaynaklanabilecek bu
durumun acikhga kavusturulmasi igin Gokova Korfezinde
belilenmis 21 Lesepsiyen tirin (Coker ve Akyol, 2014)
ekosistem ve balikgilik Gzerindeki etkilerinin tespit edilmesi
oncelikli konular arasinda yer almaktadir.

GoOkova Korfezinde uzatma agi balikgihgina iligkin
yurGtilen diger calismalarda Eylil 2002 - Agustos 2003
arasinda 33 tir Teleostei grubundan, 4 tir Cephalapoda
grubundan ve 2 tiir Crustacea grubundan olmak (izere toplam
39 tlr (Akyol vd., 2007a), Nisan 2008 — Kasim 2009 arasinda
hedef tlir olan M. kerathurus disinda toplam 27 familyaya ait 34
tir (Ceyhan vd., 2009a) saptanmistir. Akyol vd. (2007b)

tarafindan korfezdeki parakete balikgiiginda Eylil 2002 -
Adustos 2003 arasinda 25 balik tird tespit edilmisken
galismamizda ise 16 tir avlanabilmistir. Her iki av aracinda da
yakalanan tir sayilari agisindan zaman igerisinde belirgin bir
dusls gozlenmistir.

Uzatma agi balikgiiginda ticari avda sirasiyla kirma mercan,
sarikuyruk istavrit ve kolyoz tirlerinin  baskin oldugu
belirlenmistir. Akyol vd. (2007a) sirasiyla kastroz (Liza saliens),
ceylan (Scomberomorus commerson), kirma mercan, tekir
(Mullus surmuletus) ve ahtapot (Octopus vulgaris) tlrlerinin
ticari avda baskin oldugunu bildirmiglerdir. Ceyhan vd. (2009a),
sardalya (Sardinella aurita), kefal tirleri (Mugil sp.) ve kirma
mercanin en ¢ok yakalanan tirler oldugunu belirtmislerdir.
Parakete balikgiginda ticari avda sirasiyla gipura, levrek ve
kirma mercan tlirleri baskindir. Akyol vd., (2007b) sirasiyla
beyaz lahoz (Epinephelus aeneus), siyah lahoz (Epinephelus
costae), kirma mercan, gipura ve kum baligi tirlerinin baskin
oldugunu saptamistir.

Calismamizda ve diger calismalarda her iki av aracinda da
baskin tlrler igerisinde kirma mercanin gérilmesi, trin balik
kompozisyonu igerisindeki  baskiniginin  devam  ettigini
gostermektedir. Benzer sekilde, Benli vd., (2000) tarafindan da
mercanlarin  kemikli baliklar igerisindeki oraninin Gékova
Korfezinde Ege Denizinin diger bolgelerine kiyasla daha
ylksek oldugu bildirilmistir. Kirma mercan Cyclades
Adalarr'nda da uzatma aglarinda (26 ve 28 mm) ve paraketede
(11, 12, 13, 15 igne no) baskin tiirdur (Stergiou vd., 2002).
Daha onceki calismalarda uzatma agi balikgiliginda baskin
olduklari belirlenen sardalya, kastroz ve ceylan trlerinin
galismamizda tespit edilmemesi tlr sayisinda zamanla bir
azalma oldugunun bir bagka géstergesidir.

Akyol vd., (2007b) tarafindan parakete av kompozisyonu
icerisinde % 47,6 ve Akyol vd., (2007a) tarafindan ise uzatma
adl av kompozisyonu igerisinde % 9,3 oranina sahip lahoz
baliklarinin (Epinephelinae) galismamizda uzatma aginda hig
yakalanmayisi ve paraketede % 2,1 gibi disik deger
gostermesi ekonomik degeri ylksek bu baliklarin avciliginin
siirdiiriilebilirligi iin distindirticiidir. Unal vd., (2009), Kérfez
balikgiiginda toplam av igerisinde % 12,2 orana sahip
olmasina ragmen pazar degeri olarak % 32,3'lik 6nemli bir
paya sahip olan bu grubun y6netimindeki geliskiye vurgu
yapmaktadir. En 6nemli sorunlar, korfezde kullanilan av
araglarinin bu tirler igin tir ve boy segiciliklerinin yetersiz olusu
ve bu nedenle cinsi olgunluga erismemis bircok bireyin
avlanmasl, yasadisi avcilik (Gzellikle gece 11k kaynag
kullanarak zipkinla yapilan) ve hayalet aglardir (Unal vd.,
2009).

Parakete balikgihidinda hi¢ yakalanmamasina karsin
uzatma agi balik¢ihginda av kompozisyonu igerisinde agirlik
(gr) ve agirhk yiizdesi olarak ilk sirayl iskarta olarak
degderlendirilen beyaz kdpek balid almistir. Galismamizin
aksine Serena ve Vacchi (1997), kdpek baliklarinin ozellikle
zeminde kullanilan parakete ve fanyali aglar olmak izere kiy!
balikgilari tarafindan hedef disi olarak aviandigini bildirmis olup
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bazi calismalarda kdpek baliklarinin parakete balikgilijinda
fanyall adlara nazaran ¢ok yiksek oranda av verdigi tespit
edilmistir (Coelho vd., 2005; Ceyhan vd., 2010). Besin zincirinin
en Ustinde yer alan ve ekosistem agisindan 6nemli olan
képekbaliklarinin Gékova Korfezi'nde uzatma agi ve parakete
avciligindaki segiciliginin gelistirimesi gerekmektedir.

Uzatma a1 balik¢iliinda av kompozisyonundaki iskartanin
agirlik olarak yizde orani (% 49,8) dir ve parakete
balik¢iligindaki iskarta agirlik oranindan (% 11,5) daha fazladir.
Ceyhan vd., (2009a) ise iskartanin toplam av igerisindeki
oraninl % 6 olarak bildirmigtir. Gokova Kérfezine yakin
Cyclades Adalarrnda uzatma aglari igin 1skarta orani % 3-7
arasinda ve parakete igin % 2-5 arasinda hesaplanmistir
(Stergiou vd., 2002). Calismamizdaki degerler her iki balikgilik
tird icin diger calismalara nazaran yiiksek tespit edilmis olup
uzatma agindaki dikkat gekici fark toplam avin yaklasik lgcte
birini  olusturan 1skarta tlr beyaz kdpek bali§indan
kaynaklanmaktadir. Ancak galismalari karsilastirirken, dinamik
bir yapiya sahip olan balik¢iligin arz-talep durumuna bagli
zaman igerisindeki degisimlerini de gdz 6nlinde bulundurmak
gerekmektedir. Ornegin, calismamizda kum baliginin bol
miktarda avlandi§i gézlemlenmis, iri ve tazeleri satilirken kiiguk
ve tazeligini koruyamayanlarin iskarta edildigi kaydedilmistir.
Balikcilarla yapilan kisisel gérismede ise son yillarda kum
baliginin aglarda az yakalanmasi nedeniyle tim avin satisa
sunuldugu bildirilmistir (Can Gérglin kisisel gorisme, 2015).

Tekne bagina glinliik av (kg) ortalamalari, uzatma agi balikgilig
icin 10,8 + 11,00 kg/tekne/gin, parakete balikgiligi igin 5,2 +
4,3 kg/tekne/giin olarak hesaplanmigtir. Uzatma agi balikgig
yapan tekneler, ginlik operasyonlarinda ekonomik degere
sahip baliklari parakete teknelerinin yaklasik 2 kati avlayarak
karaya dondiklerinden daha avantajli gdriinmektedir.

Kooperatiflere iliskin CPUE degerleri arasindaki farklliklar,
avcilik yapilan alanlardaki balik yogunlugunun ve kullanilan
yemin farkll olmasindan kaynaklanabilir. Bundan sonra
yapilacak benzeri galismalarda, s6z konusu farklilia sebep
olan nedenleri tespit etmek igin, birim ¢abaya disen av
miktarlarini etkileyebilecek bircok degiskene iliskin verinin
toplanmasina dikkat edilmelidir.

CPUE ve tekne basina giinlik av miktari degerleri, gegmis
yillarda gergeklestirilen calismalarla kiyaslandiginda, Gokova
Korfezi'nde uzatma agi balikgiliginda ortalama CPUE degerinin
yillar icerisinde arttii, parakete balikgiliginda ise tekne basina
ginlik av miktannin  diistiigii tespit edilmistir. Onceki
calismalarda Akyol vd., (2007a), Gokova Kdrfezi'nde uzatma
agi balikgihginda ortalama birim gabaya disen avi (CPUE)
13,2 + 2,3 (kg/30 posta ag/gtin) (Min:1,5; Max:28,1 kg/30 posta
ad/gin), Akyol vd., (2007b) ise parakete balik¢idr icin giinlik
av miktarini 8,4 £ 1,0 (kg/gin-) olarak bildirmiglerdir.

Unal (2006) tarafindan genel olarak % 10 ve iizeri iyi kabul
edilen ekonomik performans oranini, bdlgede incelenen
teknelerin sadece % 41'inin saglayabildiginin ifade edilmesi, bu
calisma ile vurgulanan “Kérfezde kiglk olgekli balikgiligin
CPUE degerlerinin dlstik oldugu” tespitini desteklemektedir.

Benzer sekilde, onceki calismalarda da CPUE'lerin duslk
oldugunun bildirilmesi, calisma sonuglarimizla paralellik
gostermektedir (Akyol vd., 2007a; Ceyhan vd., 2009a).

Dlstik CPUE degerlerinin, Korfezdeki tiir sayisinin yillar
icerisinde duslis gostermesinin ve yakin alanlara (Cyclades
Adalar) gore daha az tiirlin yakalanmasinin en onemli
nedeninin, av baskisi oldugu distintimektedir. Goékova OCK
Bolgesi'nde 2007 yilinda 61,1 km uzatma agi, 78 km fanyali ag,
ve 250 km paraketenin aktif olarak kullanildigi bildirilmis olup
(Ayaz vd., 2010) Korfezdeki av baskisi diger calismalarda da
vurgulanmistir (Akyol vd., 2007a; Unal vd., 2009; Unal ve
Erdem, 2009b).

Korfezdeki av baskis! ise; kiglk olgekli balikgilikta av gticiine
yonelik bir sinilandirma olmamasi, yasadisi balikgilik (Unal
vd., 2009), kayip aglar ve hayalet avcilik (Akyol vd., 2007a;
Unal vd., 2009; Ayaz vd., 2010) ve av araglarinin segiciliginin
dusik olmasindan (Unal vd., 2009) kaynaklanmaktadir. Unal
vd., (2009), Gokova Korfezinde Ilahoz balikgihginin
yonetimindeki celigkiyi ortaya koymak (zere vyaptiklari
calismada, yasadisi avcilik yoluyla yakalanan avin bdlgedeki
kooperatiflerin yakaladiklari yillik yasal av miktarina esit ya da
daha fazla oldugunu belirtmistir. Ayrica mevcut kullanilan av
araclarinin distik segicilik oranlari ve tlr segiciliginin mimkiin
olmamasindan dolayl, &zellikle lahoz turlerinin = dreme
alanlarinin tanimlanmasi ve bu alanlarin balikgiliga kapali alan
ilan edilmesi gerektigi bildirilmistir (Unal vd., 2009). Avlanabilir
alanlarin %40'1 veya daha fazla kisminda deniz koruma alani
ilan edildiginde asir  somarlimis stoklar eski haline
donebilmektedir  (Polunin, 2002). Bu oranin balikgilar
tarafindan kabul edilebilecek sinirlarin ¢ok (izerinde oldugu
aciktir ancak 2010 yilindan itibaren korfezde Balikgiliga Kapali
Alan (BKA) olarak belirlenen 6 alanda geleneksel balikgiligin
da dahil oldugu her tiirli balikgiligin yasaklanmasinin (Anonim,
2010) gok olumlu etkiler yarattigi bilinmektedir. Kizilkaya vd.,
(2015), Gokova Kérfezi'nde ilan edilen balikgilia kapali alanlar
sayesinde kooperatif gelirlerinin % 53 arttigini bildirmektedir.
izleme calimalari, Gokova Korfezi koruma alani iginde balik
populasyonlarinda % 27, Epinephelus marginatus tlirinde %
19 artis oldugunu gb6stermektedir (EKAD, 2013). Balikgiliga
kapali alanlarin ilan edilmesinden U¢ yil sonra yapilan genis
katiimli toplantida, bu alanlarin degerlendirmesi yapilmis ve
balikgilarin blyik bir bdliminin kapali alanlarin devam
etmesinden yana oldugu tespit edilmistir (Kizilkaya vd., 2015).
Bu durum, alanlarin olumlu etkilerinin balikgiya dogrudan
yansidiginin agik bir gstergesi olarak yorumlanabilir.

Sonug olarak; Gokova Korfezi'nde koruma ve kontroliin
arttinimasi, her tirli avcilija yasak alanlarin daha etkin
korunmasi, paydaslar arasinda fikir birli§i saglanmasi
durumunda bu alanlarin  genigletimesi ve balikgilik
kapasitesinin sinirlandiriimasi (EU 1967/2006'nin kiigik olgekli
balikgilik ile ilgili kisimlarinin uygulamaya gegirilmesi) gibi
onlemlerin disik olarak nitelendirilen CPUE degerlerinde artis
saglayabilecedi dustnilmektedir. Bu dnlemlerin etkisini tespit
etmek icin kérfezde kiiglik Slgekli balikgiligin CPUE degerleri
her yil tekrardan hesaplanmalidir. Balikgilik, kapali alanlar ve
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énemli balik¢ilik noktalarinda izlenmelidir. Naesje vd., (2007),
standardize edilmis aglar kullanildiginda, CPUE’nin 6rnekleme
bdlgesindeki balik yogunluguna iligkin bir indikatér olabilecegini
vurgulamistir. Bu ylizden Gokova Korfezi'nde sirdiiriilebilir
balikgilik igin tlrlerin biyomaslarinin, birim cabaya dlisen av
degerlerinin (CPUE) ve balikgilik gicinin (érnegin; tekne
boyu, tekne basina her bir operasyonda paragat icin igne
sayisl, uzatma ag! i¢in uzunluk, deniz is guni vb) izlenmesi
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Abstract: Giillik lagoon is one of the six important lagoons (Guillik, Karina, Akkdy, Kéycegiz, Enez and Homa) in where the active fisheries have been realizing.
To the fishing activities carry out in the 250 hectares of Gilliik Lagoon in Eastern Giillik Bay. Lagoon is leading jointly owned by the two Fishery Cooperatives.
One of them is Giilliik Fisheries Cooperative, founded in 1971 with 78 registered members and the other one is Kiyikislacik Fishery Cooperative, established in
1996 with 89 registered members. In this study, the current status of the two cooperatives managing the Giillik Lagoon, fishing gears and fishing methods in the
lagoon were stated. Fishing gear types were studied by in situ observations. Socio-demographic characteristics of fishermen in Lagoon and problems concerning
with managing of lagoon were obtained through surveys. Fishing cooperatives are following a pattern of sharing the fishing days of a week for fishing in the lagoon.
Fishing has been performed with single type of gill net, fyke-net for eel with four fishing boats. According to manager of cooperatives the most important problems
are discharging of waste water to the lagoon and increasingly shoaling area of lagoon, depending on the reduction of freshwater.

Keywords: Giilliik Lagoon, fishery cooperatives, fishing gears, Aegean Sea

Ozet: Gillik dalyani, Ege bélgesinde aktif balikcilik yapilan alti 5nemli dalyandan (Giilliik, Karina, Akkdy, Kdycegiz, Enez ve Homa) biridir. Gillik dalyani, Gullik
Kérfezi'nin dogusunda 250 hektarlik bir alanda faaliyet yapmaktadir. Dalyan, 1971 yilinda kurulmug 78 kayitli Gye sayisina sahip S.S. Giillik Su Ur(inleri Kooperatifi
ve 89 kayith lye sayisina sahip 1996 yilinda kurulmus S.S. Kiyikislacik Su Uriinleri Kooperatifi tarafindan ortak olarak isletilmektedir. Bu galismada, dalyan
isletmecisi olan bu iki kooperatifin giincel durumu, dalyan igerisindeki avcilik tipleri ile av arag ve yontemleri ortaya konmustur. Gulliik Kérfezi kiyi alani igerisinde
balikgilikta 6nemli bir yer tutan bu dalyanin av araglarinin teknik dzellikleri yerinde gozlemlerle; dalyan balikgilarinin bazi sosyo-demografik ézellikleri ile dalyan
isletmesinde karsilasilan sorunlar anketler yoluyla elde edilmistir. Dalyanda balikcilik, kooperatif ortaklarinin haftanin belirli gtnlerini paylasmasi ile
gerceklesmektedir. Avcilik tek tip uzatma agi ve pinter kullanan dért tekne ile strdirilmektedir. Dalyan isletmecilerine gére dalyanin en dnemli sorunlarinin baginda
bdlgede bulunan fabrikalarin atik sularini dalyana desarj etmeleri ve tatl su kaynaklarinin azalmasina bagli olarak dalyan alaninin gittikge kiigiilmesi gelmektedir.

Anahtar kelimeler: Giilliik Dalyani, su (rtinleri kooperatifi, av araglari, Ege Denizi

GIRiS

Gillik Dalyani, Gullik'in Kuzeydogusunda Sarigay Gillik dalyaninda avciligi  yapilan ekonomik tirler
agzinda kurulu olup, 1971 yilindan beri kooperatiflerce igerisinde baglica topan kefal (Mugil cephalus), ceran (Liza
isletimektedir. Gullik dalyaninin derinligi 0,5-3 m arasinda  ramada), mavraki (Chelon labrosus), altinbas (Liza aurata),
olup, 250 hektarlik sahayi kaplamaktadir. Giillik dalyani |evrek (Dicentrarchus labrax), gipura (Sparus aurata), sazan

cevresi hazine, vakif, orman ve sahis arazileri ile gevrilidir. (Cyprinus carpio) ve ylan bali§i (Anguila anguilla)

Mi:(as Ilg(a;siqin y,"l!daf'l,( :(4 I:(mlbatll(s}lgqa" y(2er all(an klag(]n'e, €N bulunmaktadir. Avlanan ekonomik tirlerin 1965 yilindan 2014
yakin yerlesim birimleri, Kiyikislacik Koyt (2,5 km kuzeyinde), -\ o oo oan miktarlanina bakildiginda énemli bir diisiis
Gullik Beldesi (1 km guineyinde) ve Ekinambari Kéyu'dir (5 km C .

oldugu gérilmektedir (Tablo 1).

giiney dogusunda) (Ozdemir ve Tiirker, 2008).

Gilllik'te liman tagimacili§i, turizm ve balikgilik Snemli Bolgede balikgilik lzerine yapilmig az sayida caligma
gegim kaynaklaridir. Kentin kuzeyinde bulunan  Gillliik vardir. Bunlardan Elbek vd. (2003) Ege bdlgesi dalyanlarinin
Dalyani’ndan Gilliik ve Kiyikislacik balikgilari ve kooperatifieri ~ genel durum degerlendirmesini yaptiklari calismalarinda ve
ortaklasa yararlanmaktadir. Ayni zamanda, her iki su Griinleri ~ Erdem ve Gllsahin (2006) Glney Ege Bolgesi (Mugla)
kooperatifi gipura ve levrek lizerine deniz kafes yetistiriciligi de  dalyanlari ve balikgilik yonetimi Uzerine olan ¢alismalarinda
yapmaktadirlar. Giillik Dalyanr'ni da incelemeye almislardir.
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Tablo 1. Giillik dalyaninda avciligi yapilan baglica ekonomik tiirler (Tosunoglu
vd. 2015)
Table 1. Economic species of fishing in Gilliik Lagoon (Tosunoglu et al. 2015)

Kefal Cipura Levrek Dil Yilan Sazan Toplam
(kg)  (kg)  (kg) (kg) (kg) (kg) (kg)

1965-1970 >100000
1971 75000
1972-1987 50000 2000 5000 25000 >50000

1976 18000 2500 3000 700 1000 2000 27200
1977 20000 500 2300 100 300 300 23500
1978 10500 500 3900 400 1000 500 16800
1979 11700 1300 500 300 1000 700 15500
1990 30000 5000 15000 20000 3000 73000
1991 19659 1493 4063 159 205 25579
1992 18759 853 4551 77 24240
1993 11582 3532 107 15221
1994 20600 4000 3500 2900 31000
1995 30000
1998

1999

2000 12320 2014 312 10562 25208
2001 11354 1958 295 9804 23411
2002 9441 2110 340 9127 21018
2003 9450 2090 1790 7680 21010
2004 10800 1780 1800 11534 25914
2008 15000 3000 5000 10000 1000 34000
2012 3000 300 600 7000 10900
2013 3500 100 300 1500 30 5430
2014 1500 300 1500 2000 5300

Tokag vd. (2010) Ege Denizi balik¢iligi kapsaminda Guilliik
Korfezi'nin kiyi balikgilik yapisini ¢alismiglardir. Saglam vd.
(2013) Gulltk Korfezi kiyi balikgiligr ve sorunlarini inceledikleri
calismalarinda  Gullik Dalyani  balikgiliginin -~ 6nemine
deginmiglerdir. Son olarak Tosunoglu vd. (2015), Ege
Dalyanlarinin  giincel durumu adli calismasinda, Gllik
Dalyanindaki balikgilik ve sorunlara deginmislerdir.

Bu calismada, Gillik balikgiliginin mevcut durumu,
avlanan tirler, su Urinleri kooperatifinin isleyisi, sorunlari ve
dalyan balikgilarinin  bazi  sosyo-demografik dzelliklerinin
ortaya konmasi amaglanmigtir.

MATERYAL VE YONTEM

Bu arastirma, Giillik dalyaninda (Sekil 1) Eylil 2013 -
Agustos 2015 tarihleri arasinda araliki bes calisma ile
yUritilmastdr. Calismada, Gillik dalyaninin meveut durumu,
balikgilik yapisi, av araglarinin yapisi ve balikgilarinin bazi
sosyo-demografik Ozellikleri anketler yoluyla (basit tesadiifi
érnekleme) ve vyerinde gozlemlerle tespit edilmistir. Bu
kapsamda, kooperatif bagkani ve balikgilardan olusan toplam
17 kisilik bir kitle ile gorlstimUstir. Av araglarinin teknik
ozellikleri FAO standartlarina (FAO, 1975) gbre MS Visio 2010
programi yardimiyla dlgekli olarak gizilmigtir.
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Figure 1. Study area

BULGULAR
Balik¢i Kooperatifleri ve Avcilik

Dalyanin igletmesini yapan, Gillik ve Kiyikiglacik Su
Uriinleri Kooperatiflerinden Giillik 1971 yilinda, Kiyikislacik
ise 1996 yilinda kurulmus olup, toplam 167 balik¢i kayithdir.
Kooperatiflere Uye balikgi sayilarinin yiiksek olmasina ragmen,
dalyanda avcilik yapan balikgi sayisi 30 civarindadir. Dalyanin
isletmesini  yapmakta olan  Kiyikislaclk ve  Gllik
kooperatiflerinin dalyan icinde yapilan balikgilik faaliyetlerinin
haftanin 2 veya 3 giini ayri olacak sekilde paylasmaktadir.

Dalyanda tek tip uzatma adi kullaniimaktadir. Bu ag, PA
materyalden yapilmig, 64 mm tam g6z boyu (TGB)'nda, 120
goz yliksekligindedir ve 210d/2 no ip kalinligindaki tor agin
boyu 100 m’dir. Agin her iki tarafinda bulunan 17 goz
ylksekliginde fanyalar 320 mm TGB'unda ve 210d/6 no ip
kalinhgindadir. E=0,5 oraninda donam uygulanmaktadir. Ust
yakada 6 mm ile alt yakada 3-6 mm kalinlikta (biri kosma
halati) PP materyalden yapilmistir. Halatlarda 3 numara plastik
mantarlar ile 50 g'lik bakla kursun kullaniimaktadir (Sekil 2).

E=0,50
sILO 3 100,00 PP 0 6 o
521 T
17 320 mm PA 210d/6 no 17
521 i
3125 S S
120 64 mm PA 210d/2 no 120
3125 o
520 T
17 320 mm PA 210d/6 no 17
521 AL
350 Ph 50 g PP O 3-6 T
0 2 4 m
C————

$Sekil 2. Gullik Dalyanr'nda kullanilan Uzatma Agi
Figure 2. Set Net, used in Giilik Lagoon

Voli avciligi esnasinda toplam 5 posta ag kullaniimaktadir.
iki adet tekne ile tahmin edilen siirliniin sag ve sol kismindan
salyangoz olusturulacak sekilde aglar birakilir ve baliklarin
urkutllerek aglara yonelmesi igin labut veya tahta parcasi
yardimiyla suya ve tekneye vurulmak suretiyle gUrulti yapilarak
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avcllik operasyonu  gergeklestiriimektedir. Aglar teknede
ellenerek diger operasyon igin hazir hale getiriimektedir. Son
operasyonla birlikte adlar tekneye alinarak kiyiya getirilir.
Avcilik sabah saatlerinden avin durumuna gore aksama kadar
devam etmektedir. Balikgilarla yapilan gorlismelerden elde
edilen verilere gore aglardan elde edilen ekonomik tiirler
baslica topan kefal (Mugil cephalus), ceran (Liza ramada),
mavraki (Chelon labrosus), altinbas (Liza aurata), levrek
(Dicentrarchus labrax), cipura (Sparus aurata) ve sazan
(Cyprinus carpio)'dir.

Dalyan igerisinde yilan baligi (Anguilla anguilla) avciligi
pinterle yapiimaktadir. Yilan baligi avciliginda yagmurlar ile
dalyani besleyen tatli su giriglerindeki debi artisi 6nemli rol
oynamaktadir. Bu nedenle pinter avciligi yagmurlarin bagladigi
dénem olan Ekim’den itibaren Mart ayina kadar sirmektedir.
Bu dénemde dalyan igerisine 600-700 adet pinter birakilarak,
guin asiri veya her gun pinterler ellenerek avcilik gergeklestirilir.
Pinterler agizlari 40 cm’den 15 cm geniglige dogru daralarak
devam eden 7 gemberden ve ilk 3 gcember igerisinde bulunan
bogazlardan olusmaktadir (Sekil 3).

$Sekil 3.Yilan baligi pinteri
Figure 3. Fyke-net for eel

Gillik dalyani kuzuluk sistemi ilk olarak 1934 yilinda
kurulmustur. Dalyanin denize iki adet baglanti noktasi
bulunmaktadir.  Kuzuluklar  bu  baglantt  noktalarinda
kurulmustur. iki kuzuluk arasi mesafe yaklagik olarak 350 m'dir.
Dalyanin kiyiya yakin olan birinci bodazinin agikiigi yaklasik
120 m ikinci bogaz a¢ikligi 50 m civarindadir. iki kuzulukta ayni
sekilde dizayn edilerek sagda ve solda birer gift olmak (izere
her kuzuluk icin baliklarin toplam 4 adet kepceyle hasat edildigi
bolim bulunmaktadir. Dalyanda kuzuluklar Mart ayinda
acllarak ballk girisi sadlanmakta ve Haziran ayinda
kapatilmaktadir. ~ Kuzuluklar ve bariyerler kargilardan
yapilmaktadir.

Balikgilarin Sosyo-demografik Ozellikleri

Dalyan balikgilari
balikgilarin  sosyo-demografik
ozetlenmistir.

ile yapilan anketler sonucunda,
oOzellikleri  Tablo 2'de

Burada dikkati ¢eken konu balikgilarin oldukga yiiksek bir
yas ortalamasina (47,8 + 11,7) sahip olmalaridir. Balikgilarin
%94’ evlidir. Sosyal glivencesi olmayanlarin orani %17 iken,
balikgilarin  sadece %35’ balikgl kooperatifine Uyedir.
Orneklenen balikgilarin %41'i ilkokul, %18'i ortaokul, %29'u lise
ve %6'si ise yiksek-okul mezunudur. Hi¢ okula gitmemis
olanlarin orani ise %6'dr.

Balikgilarin ~ %63'l balikgiigi baba meslegini devam
ettirmek, %21'i deniz tutkusu ve kalan %16's1 ise zorunluluktan
segmistir.

Tablo 2. Giillik dalyani balikgilarinin sosyo-demografik 6zellikleri
Table 2. Socio-demographic characteristics of fishermen in Giillik Lagoon

Ozellikler

Balikginin yasi (ort.2SD)

Balikgilik tecriibesi (yil, ort.+SD)
Hane halki sayisi (ort.+SD)

Baktigi kisi sayisi (ort.£SD)

Ginliik calisma suresi (saat, ort.+SD)

n=17 (min-maks)
47,8 + 11,7 (28-65)
33,7+124 (15-55)
4413 (1-7)
29+14 (0-5)
8,018 (5-10)

Tum geliri balikgiliktan olan (%) 88,2
Evli (%) 94,0
Ev sahibi (%) 82,0
Gelir memnuniyeti (%)  -iyi 41,0
-orta 47,0
kotd 12,0
Sosyal gtivence (%) -SSK 53,0
-Bag-Kur 24,0
-Em. Sandigi 6,0
-Yok 17,0
Sosyal Uyelik (%) -Koop. 35,0
-Yok 65,0
Egitim (%) -ilkokul 41,0
-Ortaokul 18,0
-Lise 29,0
-Yiksekokul 6,0
-Okumamis 6,0
TARTISMA VE SONUGC

Bu arastirmada, isletmesi 1971 yilinda kurulmus Gilliik Su
Uriinleri Kooperatifi ile 1996 yilinda kurulmus Kiyikislacik Su
Uriinleri Kooperatifi tarafindan yapilan, Ege bélgesinde aktif
halde bulunan 6 dalyandan biri olan Gillik dalyani incelemeye
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alinmigtir. Dalyan isletmesini yapmakta olan iki kooperatifin
toplam 167 Uyesi olmasina ragmen dalyan igerisinde balikgilik
yapan kisi sayisinin 30 civarinda olmasi kooperatif yeleri ile
dalyan balikgihd arasindaki badin zayif oldugunun bir
gostergesidir.

TKB (1997)'ye gére, 1997 yilinda dalyan icinde 120 kisi
balikgilik yaparken, bu sayi glinimizde 17'ye gerilemigtir.
Deniz avciliindan elde edilen gelirin dalyan igindeki avciliktan
elde edilen gelirden daha yliksek olmasi sebebi ile teknesi olan
kooperatif (yeleri denizde avlanmakta olup, tekne sahibi
olmayan kooperatif (iyeleri kooperatife ait kuritalari kullanarak
dalyan iginde avcilik yapmaktadir. Dalyan igerisinde avcilik
yapan kooperatif iyelerinin yanlarinda galistirdiklari balikgilarin
kooperatif (iyesi olmayisi, dalyan igerisinde kooperatif (iyesi
olmayan balikgilarin oranini %65e ¢ikarmaktadir. Bu sebeple
sadece tekne sahibi olmayan kooperatif Uyesi balikgilarin
(%35) avcilik operasyonuna katilimi dalyan igerisinde balikgilik
yapan (ye sayisinin disik olmasinin nedenidir. TKB (1997)'ye
gdre 1997 yilinda dalyanda yaklasik 80 tekne bulunurken, bu
sayl 2015 yilinda 4 adete gerilemistir.

Tosunoglu vd. (2015) tarafindan yayimlanan 1967 yilindan
2014 yilina kadar olan dalyan (retim verilerine gére dalyandaki
uretimde 6nemli dusUsler oldugu goriilmistir. Bunun dnemli
nedenlerinden biri tatl su girisinin getirdigi kati madde miktari
ile dalyan ylzey alaninin azalmasi oldugu distnUlmektedir.
Elbek vd. (2003)’e gdre, Ege dalyanlarinda siglasma oldugu ve
ortalama derinligin 1,53 m oldugu tespit edilmistir. TKB
(1997)ye gore, 1997 yilinda Giilliik dalyan derinlidinin orta
kisimlarda 2,5-3 m, kiyi kesimlerde 0,5-1 m oldugu belirtilmigtir.
Fakat glinimlzde kiyi kesimlerdeki siJ alanlarin dolmasi
sonucu ve dalyanin ani bir sekilde derinlesmesi si1§ sulardaki
sazlk ve otlarin igerisinde yagsayan jlvenil bireylerin
azalmasina neden olabilmektedir. Ekonomik tirler icin av
konumunda olan ekonomik olmayan jlivenil veya kiigik tirlerin
azalmasi, dalyana beslenme gdcu igin giris yapmakta olan
ekonomik  tlrlerin  de azalmasina neden oldugu
dustnilmektedir.

Atilgan ve Egemen (2001), Giillik dalyaninda agir metal
bulgularina rastiamadiklarini bildirmektedir. Bunu takip eden
yillarda Demirak vd. (2001) ile Demirak (2003), Giilliik
Korfezi'nde kirletici unsurlarin; evsel atiklar, turizm faaliyetleri,
Sarigay'in Glllik Lagiini’'ne olan etkisi, balik yetistiriciligi,
tarimsal kaynakli ve Gllik Limanrndaki aktiviteler oldugunu,
bu kirleticilerin Guillik Korfezi'ni tehdit ettigini belirlemislerdir.
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dalyanciligi gelistirmek ve dalyanlari modernize etmek adina
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Abstract: Biochemical parameters are appropriate biomarkers to assess the effects of pesticides on an aquatic ecosystem. Diazinon is an organophosphate
pesticide whose metabolism in fish body produces reactive oxygen species that can cause oxidative stress. In this study, Oncorhynchus mykiss were allocated
into four treatment groups (with three replicates): control; Diazinon; vitamin C + diazinon, and vitamin E,selenium + diazinon. Blood samples were obtained after
two and four weeks and superoxide dismutase (SOD), catalase (CAT), total antioxidant capacity (TAC), and malondialdehyde (MDA) were measured. SOD activity
was significantly lower in diazinon-exposed fish than in the control group. However, there were no differences between the two supplemented groups and the
control group in this regard. CAT activity was significantly higher in all three diazinon-exposed groups compared to the control group. However vitamin E, selenium
had the least difference with the control group. Maximum and minimum TAC were observed respectively in fish supplemented with vitamin E, selenium and those
only exposed to diazinon. The diazinon group also had the highest MDA levels. The two supplemented groups and the control group had no significant differences
in MDA levels. These findings highlighted the antioxidant effects of supplementation with vitamin E, selenium or vitamin C against free radical produced during the
metabolism of diazinon. Meanwhile, the combination of vitamin E, selenium had higher antioxidant effects than vitamin C. Moreover, SOD, the first defensive barrier
against superoxide radicals, and MDA, an index of cellular damage induced by hydroxyl radicals, are the most suitable indicators to assess the effects of diazinon.

Keywords: Reactive oxygen species, oxidative stress, vitamin E, selenium, diazinon

INTRODUCTION

Diazinon, O, O-diethyl  O-(2-isopropyl-6-methyl-4-
pyrimidinyl) phosphorothioate as defined by the International
Union of Pure and Applied Chemistry (U.S.EPA, 2006), is an

obvious example of such damage is caused by the free radical
chain reaction mechanism proceeding lipid peroxidation during
which free radicals steal electrons from cell membranes

organophosphorus pesticide, used to control various insects in
both agriculture and horticulture (Virtue and Clayton, 1997). It
is available in different forms, e.g. powders, emulsions, and
granules, and formulations. Diazinon has a half-life of about 30-
39 days in waters of lakes and rivers (Arthur et al. 1983;
Jarvinen and Tanner, 1982) and can be absorbed into the fish’s
body through the epithelial tissue of the gills, skin, and digestive
system. After entering the blood, diazinon will be metabolized
by liver cells (Vale, 1998).

Metabolism of diazinon in liver microsomes of rainbow trout
(Oncorhynchus mykiss) produces hydroxypyrimidine, hydroxyl
diazinon, and hydroxymethyl diazinon. These metabolites
contain a hydroxyl agent which can easily transform to a strong
free radical (Fujii and Asaka, 1982; Keizer et al. 1995). They
also contain active polar groups such as OH- which can be
disposed by participation in conjugated compounds. They may,
on the other hand, turn into oxygen free radicals, e.g. hydroxyl
and superoxide anion, which are capable of attacking and
damaging cellular components (Fujii and Asaka, 1982). An

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

(Pereira et al. 1995).

To overcome toxicological stress, fishes have various
enzymatic defense mechanisms including the secretion of
specific antioxidant defense enzymes, e.g. superoxide
dismutase (SOD) and catalase (CAT), and formation of a
cellular antioxidant defense system to scavenge free radicals
(Halliwell and Gutteridge, 1990). SOD is the main defense
factor against superoxide anion radicals and is in fact
considered as the first line of defense against oxidative
stresses. It accelerates the transformation of superoxide anions
into molecular oxygen and hydrogen peroxide (Das et al. 1997;
McCord and Fridovich, 1969). On the other hand, CAT, which
is found in cells of aerobic organisms, decomposes hydrogen
peroxide to water and oxygen (Aebi, 1984).

Moreover, non-enzymatic antioxidant defense mechanisms
involve various chemical groups such as vitamins, carotenoids,
amino acids, and peptides (Zama et al. 2007). Vitamin E is a
fat-soluble vitamin with antioxidant properties. It prevents lipid
peroxidation and protects cell membranes by establishing a


http://www.egejfas.org/
http://dx.doi.org/10.12714/egejfas.2015.32.3.05
mailto:mani_a777%20@yahoo.com

Ali et al., Ege J Fish Aqua Sci 32(3): 151-158 (2015)

structure against primarily peroxyl radicals (ROO) (Di Giulio
and Meyer, 2008). In addition to vitamins, selenium can play a
major role in the removal of free radicals. As glutathione
peroxidase (GPX), a selenium-containing enzyme, contributes
to the decomposition of hydrogen peroxide (Bell et al. 1986),
selenium can be regarded as a micronutrient that indirectly
protects the cells of an organism from serious damages caused
by the presence of hydrogen peroxide (Bell et al. 1986).
Therefore, dietary supplementation with a combination of
vitamin E and selenium may protect cell membranes against
lipid oxidation (Bell et al. 1985; Bell et al. 1987) and exert
synergistic effect in hydroperoxide detoxification (Bell et al.
1985).

Another non-enzymatic antioxidant is vitamin C (ascorbic
acid). Since most bony fishes lack L gulonolactone oxidase to
convert glucose and are thus unable to synthesize vitamin C,
they need to receive this vitamin from food (Moreau et al. 1999;
Verlhac and Gabaudan, 1997). Intake of adequate vitamin C by
rainbow trout can neutralize the revival of O2-, OH, and H20:
free radicals and prevent the damages caused by oxidative
stresses (Verlhac and Gabaudan, 1997; Verlhac et al. 1998).
All these antioxidant factors present in the body of an organism,
either intracellular enzymes or antioxidant nutritional
compounds (non-enzymatic factors), are called its total
antioxidant capacity (TAC) (Mahfouz et al. 2009). In other
words, TAC shows how capable an organism is in removing
free radicals (Miller et al. 1993).

Physiological and biological changes in the bodies of
various organisms, especially the fish, are appropriate
biomarkers for the evaluation of environmental contaminants
and environmental health of aquatic ecosystems. Such
biomarkers are considered as warning signals received from
living organisms to acquaint humans with the hazards of
different environmental pollutants (Payne et al. 1987).
Biomarkers are defined as changes in biological responses of
an organism (at cellular, molecular, biochemical, and
physiological levels) after exposure to toxins or chemicals in the
natural environment (Van der Oost et al. 2003).

Understanding  biochemical mechanisms, including
antioxidant defense, involved in detoxification processes can
help elucidate the required biomarkers to evaluate the
damaging effects of various environmental pollutants in aquatic
systems. For instance, SOD and CAT are the first line defense
against reactive oxygen species (ROS). Cheung et al.
assessed the suitability of numerous antioxidant parameters
such as SOD, CAT, GPX, glutathione-S-transferase (GST), and
glutathione reductase (GR) as biomarkers in various organisms
(Cheung et al. 2001). Moreover, malondialdehyde (MDA), the
end product of lipid peroxidation, is directly related to cell
damage during oxidative stress and can be used in evaluation
of such damages (Doba et al. 1985).

According to previous studies, the optimal levels of
selenium, vitamin E, and vitamin ¢ in the diet of rainbow trout
are 0.15-0.40 mg/kg (Hillton et al. 1980), 100 mg/kg (Watanabe

etal. 1981), and 300 mg/kg (Verlhac et al. 1998), respectively.
The present study measured SOD and CAT activities, TAC,
and serum levels of MDA to illuminate the antioxidant effects of
dietary vitamin E, selenium, and vitamin C in the rainbow trout
exposed to subacute dosages of diazinon.

MATERIALS AND METHODS
This was an in vivo study with ecotoxicological assessment.
Experimental Animals

A total of 180 immature rainbow trouts (mean weight: 121
+ 18 g, mean length: 22.9 + 1.6 cm) were purchased from a
fish farm in Karaj, Iran (35°49'N/51°1°E). The fish were
transferred from a 1000 L tank into four 300 L fiberglass tanks
filed with farm water and aerated with oxygen cylinders. A
period of seven days was considered for fish adaptation. During
the whole experiment, 10% of the total volume of tank water
was changed per day. The mean temperature, pH, dissolved
oxygen, and water hardness during the experiment period were
125+£1.0°C, 7.8 £ 0.1, 8.0 £ 0.5 mg/L, and 205 + 16 (mg/L
CaCos), respectively. The fish were divided into four groups of
15 with three replicates. While the control group remained in
unpolluted water, the other groups were exposed to 0.1 mg/L
diazinon. One group was then maintained untreated while the
other two received either vitamine C (300 mg/kg) or vitamin E
(100 mgl/kg) plus selenium (0.5 mg/kg). The groups and
received a diet equal to 2% of their body weight and were
studied for four weeks.

Chemical Materials and Equipment

Diazinon emulsion (60%) and soluble diazinon (40%) were
purchased from Partovnar Co., Iran. In order to produce
subacute composition of diazinon (0.1 mg/L), the stock solution
of 10 parts per ftrillion (ppt), i.e. 0.1 of its sub-lethal
concentration (Eisler, 1998), was produced (Koprucu et al.
2006). Encapsulated L-ascorbic acid-2-phosphate, a form of
vitamin C which is stable in water, was also bought (Tiger Co.,
China). The chemical formula and molecular weight of vitamin
C were CeHgOoP and 256.11 g/mol, respectively. A solution
containing 100,000 mg/L vitamin E and 500 mg/L selenium
(sodium  selenite) was also prepared (Damloran
pharmaceutical Co., Iran).

Preparation of Serum Samples

Sampling was performed at the end of the second and
fourth weeks. A clover powder solution of 100 parts per million
(ppm) was used to anesthetize the fish during blood sampling.
Blood samples were obtained from the hemal arch in the caudal
peduncle using 2 mL syringes (without heparin as an
anticoagulant). Five fish from each tank were randomly
selected at each sampling time. The samples were transferred
into 2 cc tubes (Eppendorf International, Germany) and
centrifuged at 4500 rounds per minute (rpm) for 15 minutes.
The isolated serums were then maintained in a freezer at-70°C
until analysis.
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SOD Measurement

The method suggested by Marklund and Marklund (1974),
was applied to assess SOD levels in serum samples. The
mentioned method measured SOD activity based on the
oxidation of pyrogallol in the presence of hydrogen peroxide.
Since serum levels of SOD in serum determine the reduction in
pyrogallol oxidation, decreased absorption of light (420 nm) in
spectrophotometry was measured. One unit of SOD activity
was defined as the amount of enzyme which causes 50%
inhibition of pyrogallol autoxidation.

CAT Measurement

CAT activity was assessed according to the method
proposed by Goth (1991). At first, serum samples and hydrogen
peroxide solution were mixed and maintained at room
temperature for 10 minutes. Ammonium molybdate was then
used to stop the oxidation process and determine the CAT
activity. Goth demonstrated that higher CAT activity in serum
was associated with less light absorption at 410 nm. Therefore,
each unit of enzyme activity was defined as enzyme activity
which could decompose 1 mm of hydrogen peroxide in one
second.

TAC Measurement

Ferric-reducing ability of plasma (FRAP) assay, proposed
by Koracevic et al. (2001), was used to examine TAC.
Accordingly, a standard solution of complex ferric-
ethylenediaminetetraacetic acid (Fe-EDTA) and hydrogen
peroxide produced hydroxyl radicals during Fenton reaction.
The resulting reactive oxygen then caused thiobarbituric acid
(TBA), areactive acid, to be released. In this method, according
to total antioxidant serum samples studied, the production of
TBA was inhibited. Absorption at wavelength of 532 nm will
then be reduced as a result of decreased color production.

Lipid Peroxidation Measurement Using MDA

The method suggested by Ledwozyw et al. (1986), was
employed to assess MDA. Hence, 1 ml of the obtained serum
samples was mixed with 2 ml trichloroacetic acid, TBA, and
hydrochloric acid under acidic conditions. The mixture was then
diluted to 200 ml with distilled water and settled in a sudatorium
for 30 minutes. Afterward, the tubes were transferred in vitro to
be cooled. Later, the samples were centrifuged for at 300 rpm
for 10 minutes and the supernatant solution was carefully
isolated. The absorption rate at 535 nm was finally calculated.
As the level of absorption depended on TBA inhibition by MDA
in the serum, higher MDA levels caused greater TBA inhibition
and less color production (absorption).

Statistical Analysis

One-way analysis of variance (ANOVA) and Tukey's tests
were applied to analyze the collected data. All analyses were
performed in SPSS for Windows 16.0 (SPSS Inc., Chicago, IL,
USA) at a significance level of P < 0.05). Bar graphs were also
drawn in Microsoft Excel 2007 to depict the mean + standard
deviation (SD).

Theory

Biotransformation of xenobiotic compounds in fish liver
requires three major phases as follows:

The first phase involves oxidation-chemical reduction and
hydrolysis processes and is controlled by microsomal
monooxygenase such as cytochrome P450. During the second
phase, the resulting metabolites will become water soluble
through exposure to a new set of enzymes. They will thus be
able to easily exit the cell walls and be completely excreted from
the aquatic organism. At this stage, some harmful compounds,
i.e. ROS, can damage cells by interacting with vital intracellular
molecules.

Despite the various enzymatic antioxidant defense
mechanisms, cells have a limited capacity for enzyme
production. Therefore, exposure to acute or subacute doses of
pollutants will definitely threaten aquatic organisms. In order to
deal with such threats, several non-enzymatic antioxidant
compounds such as vitamins, carotenoids (e.g. beta-carotene),
amino acids, and peptides have also been identified. As these
compounds can prevent the formation of free radicals and
inhibit their activity through averting their binding to cell
membranes and compounds, they are believed to help living
organisms reach hemostasis.

Research aiming to model the biochemical mechanisms
between intracellular antioxidant enzymes and non-enzymatic
antioxidant compounds (as scavengers) can be beneficial in
clarification of the overall oxidative defense mechanisms
against ROS. Moreover, measurement of enzymes other than
those described in the current study (e.g. glutathione, GPX, and
glucose-6-phosphate dehydrogenase) can expand the existing
knowledge about the cellular antioxidant defense system
against ROS.

RESULTS
Evaluation of SOD Activity

The results of ANOVA for SOD levels in the second and
fourth weeks were F3,16 = 9.707; P = 0.001 and F3,16 =
36.193; P < 0.001, respectively.

Untreated fish exposed to diazinon had significantly lower
SOD levels compared to the control group (P < 0.001). No
significant difference in SOD level was detected between the
unsupplemented fish exposed to diazinon and those
supplemented with vitamin C (P = 0.117). The SOD activity
levels in fish exposed to diazinon and treated with vitamin E
plus selenium did not have a significant difference with the
levels in the control group (P = 0.299). However, SOD
increased significantly in the specimens treated with vitamin E
plus selenium compared to the untreated diazinon-exposed
group (P = 0.016). On the other hand, after four weeks, SOD
decreased significantly in the group exposed to diazinon
compared to the other groups. Meanwhile, the three groups
were not significantly different in this regard (Figure 1).

153



Ali et al., Ege J Fish Aqua Sci 32(3): 151-158 (2015)

time

2 Weeks 4 Weeks

100,00

8
8

60.00

40,00

Mean SOD(Units/ml)

8
8
1

tonuo3|
nz
NZO+D'UA.
e
Nz
NZO+D'UA-

NZO+WnIuRPRS I WA
NZQHUNIUSIRS'TY

treatment groups

Figure1. Changes in superoxide dismutase (SOD) activity levels in serum
samples of fish exposed to diazinon (0.1 mg/L) and treated with either vitamin
E, selenium or vitamin C compared to the control group after two and four
weeks. Five fish in each group were sampled. Different alphabetic letters (a, b,
¢, d) show significant differences (P < 0.05) and similar alphabetic letters show
lack of a significant difference between groups (DZN: diazinon; Vit: vitamin)

Evaluation of CAT Activity

The results of ANOVA regarding CAT levels in the second
and fourth weeks were F3,16 = 81.871; P <0.001 and F3,16 =
65.575; P < 0.001, respectively.

At the end of the second and fourth weeks, CAT activity
was significantly higher in fish exposed to diazinon than in the
control group (P < 0.001) (Figure 2). CAT levels in fish treated
with vitamin C increased significantly compared to the control
group (P < 0.001). On the other hand, there was no significant
difference between the untreated diazinon-exposed group and
vitamin C supplemented fish in two stages of sampling (Figure
2). Meanwhile, the group supplemented with vitamin E plus
selenium had significantly lower CAT levels compared to
vitamin C-treated and untreated fish exposed to diazinon (P <
0.001) (Figure 2).
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Figure 2. Changes in catalase (CAT) activity levels in serum samples of fish
exposed to diazinon (0.1 mg/L) and treated with either vitamin E,selenium or
vitamin C compared to the control group after two and four weeks. Five fish in
each group were sampled. Different alphabetic letters (a, b, c, d) show
significant differences (P < 0.05) and similar alphabetic letters show lack of a
significant difference between groups (DZN: diazinon; Vit: vitamin)

Evaluation of TAC

The results of ANOVA for TAC levels in the second and
fourth weeks were F3,16 = 256.638, P < 0.001 and F3,16 =
17.826, P < 0.001, respectively.

At the end of the second and fourth weeks, fish exposed to
diazinon had significantly lower TAC compared to the control
group (P2weeks < 0.001; P4weeks = 0.033) (Figure 3). Two
weeks of vitamin C supplementation significantly increased (P
< 0.001) TAC in comparison with the untreated, diazinon-
exposed and control groups. However, this difference did not
remain significant (P = 0.055) at the end of the fourth week. On
the other hand, among all groups, diazinon-exposed fish
supplemented with vitamin E plus selenium had the highest
TAC at the end of the second and fourth weeks (P < 0.001)
(Figure 3).
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Figure 3. Changes in total antioxidant (TAC) activity levels in serum samples
of fish exposed to diazinon (0.1 mg/L) and treated with either vitamin
E,selenium or vitamin C compared to the control group after two and four
weeks. Five fish in each group were sampled. Different alphabetic letters (a, b,
¢, d) show significant differences (P < 0.05) and similar alphabetic letters show
lack of a significant difference between groups (DZN: diazinon; Vit: vitamin)

Evaluation of MDA levels

The results of ANOVA for MDA levels in the second and
fourth weeks were F3,16 = 18.029; P < 0.001 and F3,16 =
29.781; P < 0.001, respectively.

At the end of the second and fourth weeks, the diazinon-
exposed fish had significantly higher MDA levels compared to
the control group (P < 0.001) (Figure 4). MDA levels in the fish
fed with vitamin C were significantly higher than that in the
control group only at the end of the second week (P = 0.016).
No such a difference was detected after four weeks (P = 0.427).
However, supplementation with vitamin E plus selenium
prevented cellular destruction caused by diazinon exposure
and maintained MDA levels close to the levels in the control
group (P2weeks = 0.797; P 4weeks = 0.990) (Figure 4).
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Figure 4. Changes in malondialdehyde (MDA) activity levels in serum samples
of fish exposed to diazinon (0.1 mg/L) and treated with either vitamin
E,selenium or vitamin C compared to the control group after two and four
weeks. Five fish in each group were sampled. Different alphabetic letters (a, b,
¢, d) show significant differences (P < 0.05) and similar alphabetic letters show
lack of a significant difference between groups (DZN: diazinon; Vit: vitamin)

DISCUSSION

The present study evaluated the activity of antioxidant
enzymes and lipid peroxidation during oxidative stress in
rainbow trout. In fact, we exposed the fish to diazinon and
assessed the efficacy of vitamin C and vitamin E plus selenium
in reducing its adverse effects. The results obtained after two
and four weeks suggested that exposure to 0.1 ppm diazinon
could decrease SOD levels in rainbow trout. Increased volume
of superoxide anion radicals (O2.-) after the metabolism of
diazinon might have been responsible for this finding. A
previous study justified decreased SOD levels in rainbow trout
24,48, and 72 hours after exposure to 0.5-1.0 ppm diazinon by
the depletion of the enzyme following the removal of superoxide
anion radicals (Isik and Celik, 2008).

Moreover, increased CAT levels were observed in the
untreated diazinon-exposed fish after both two and four weeks.
This finding indicated the elevated amounts of hydrogen
peroxide (H202) as a result of SOD activity. Research has
shown 40 days of exposure to atrazine and chlorpyrifos to raise
CAT activity in the liver tissues and gills of the Cyprinus carpio.
As mentioned, higher levels of superoxide anion radicals
following the exposure trigger the greater production of the
enzyme (Xing et al. 2012). It can thus be argued that certain
types of diazinon metabolism caused by the production of
oxygen free radicals can ultimately lead to decreased SOD
levels and increased CAT levels.

In the current study, TAC of diazinon-exposed fish was
significantly lower than that of the control group at both
sampling times. This reduction in antioxidant capacity occurred
due to the process of cleaning and scavenging of free radicals
by enzymatic and non-enzymatic antioxidant defense systems.
A previous study indicated that subacute diazinon affected liver
hepatocytes in rainbow trout and resulted in decreased TAC.
The researchers introduced excessive production of free
radicals during the metabolism of diazinon in the liver (the
detoxification process) as the main reason for this finding

(Banaee et al. 2011). Monterio et al. (2006), reported oxidative
processes which increased ROS to contribute to reduced TAC.

Lipid peroxidation evaluations in the present research
showed that after two and four weeks, MDA levels were
significantly higher in the untreated diazinon-exposed group
than in the control group. Such increments reflect the higher
production of hydroxyl radicals (OH-) subsequent to exposure
to the poison. Hydroxyl radicals are oxidizers with a key role in
the initiation of lipid oxidation processes. Increased MDA levels
were also confirmed in a study on the effects of 15 and 30 days
of exposure to 0.1 mg diazinon on muscle tissues and kidneys
of Oreochromis niloticus (Durmaz et al. 2006). In general,
decomposition of diazinon can generate oxygen free radicals,
such as superoxide anion radical and strong hydroxyl ions,
which in turn raise MDA levels. This increase may be due to the
decomposition membrane lipids during exposure to the
mentioned toxic metabolites (Hazarika et al. 2003; Valavanidis
et al. 2006).

We could not establish significant differences between
SOD levels of the control group and the diazinon-exposed fish
supplemented with vitamin E plus selenium at any time.
Likewise, SOD levels of the control group and the fish fed with
vitamin C were not significantly different at the end of the fourth
week. In the present study, SOD levels in the control group and
the groups supplemented with either vitamine C (after four
weeks) or vitamin E plus selenium (during the whole study)
were not significantly different. This finding can be justified by
antioxidant activity of the supplements (especially vitamin E
plus selenium) against superoxide anion radicals produced
during the metabolism of diazinon. Such an activity mimics the
effects of SOD and prevents its depletion following diazinon
exposure.

Adding vitamin E to the diet of African catfish (Clarias
gariepinus) with long-term exposure to atrazine resulted in
decreased SOD levels in the liver tissue. This highlights the
similar function of vitamin E and SOD in decreasing free
radicals (Kadry et al. 2012). Vitamin C, on the other hand, can
lose one electron and reduce ROS. It can also modulate the
antioxidant enzyme levels (Sies and Stahl, 1995).

CAT levels in fish treated with vitamin E plus selenium were
significantly lower than other groups at the end of the second
and fourth weeks. This can be justified by the antioxidant
activity of these nutrients in the decomposition of hydrogen
peroxide (which is parallel to CAT activity). GPX is an important
selenium-containing antioxidant enzyme which acts similar to
CAT in neutralizing free radicals.

On the other hand, two and fourweek treatment of
diazinonexposed fish with vitamin C was associated with
significant increments in CAT levels (similar to untreated
diazinon fish). The difference remained significant at the end of
both the second and fourth weeks. This increase is probably
due to the inability of vitamin C to degrade hydrogen peroxide,
i.e. the increase in CAT level indicates increased amounts of
hydrogen peroxide during the intracellular detoxification
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process.

A similar study using an antioxidant compound called
silymarin reported reduced CAT levels in rainbow trout exposed
to diazinon. The authors explained their finding by the secretion
of diazinon metabolites in presence of silymarin (Banaee et al.
2011). We found comparable results in the group
supplemented with vitamin E and selenium. However,
introducing lycopene, a carotenoid and antioxidant, to the diet
of Cyprinus carpio exposed to chlorpyrifos (an
organophosphorus pesticide) could increase CAT levels (Ural,
2013). Therefore, the effects of lycopene and vitamin C are
similar.

We also detected the diazinonexposed fish treated with
vitamin E plus selenium to have significantly higher TAC
compared to other groups. This finding reflects the higher
antioxidant capacity of this combination in comparison with
vitamin C. In addition, adding vitamin C to the diet of the
diazinon-exposed fish significantly increased TAC levels
compared to the untreated diazinon-exposed fish and the
control group.

Vitamin E, ascorbic acid (vitamin C), uric acid, and
glutathione comprise about 70% of the total antioxidant activity.
Winston et al. suggested vitamins E and C to make up a great
share of the TAC (Winston and Di Giulio, 1991). Research has
also revealed the association between increased TAC and
enhanced ability of an organism to neutralize and remove free
radicals (Karaoz et al. 2002). As vitamin E and selenium are
critical components of the antioxidant defense and major
determinants of TAC, the highest levels of TAC in fish
supplemented with these two nutrients in the present study
seem logical.

In the current study, MDA levels in the fish supplemented
with vitamin E plus selenium and the control group were not
significantly different. However, adding vitamin C to the diet of
diazinon-exposed fish significantly increased MDA levels
(compared to the control group) at the end of the second week.
Nevertheless, such a difference was not present at the end of
the fourth week. According to available literature, vitamin E is a
strong antioxidant which can prevent lipid peroxidation caused
by the formation of lipid hydroperoxides (Bell et al. 1985).
Selenium is also an important part of GPX and is responsible
for reducing oxygen free radicals and interrupt lipid oxidation
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Abstract: Albinism, a genetic disorders of the melanin system in which the synthesis of this pigment is reduced or lacking, occurs in all classes of vertebrates and
in invertebrates. It has seen in many fish species in the natural environment. Cichlids which are one of the most exhibited groups in aquarium sector. Especially
powder blue (Pseudotropheus socolofi) is often preffered by aquarists and its albino called snow white (Pseudotropheus socolofi var. albino). In this study,
reproductive performance was compared between powder blue and snow white cichlids. The study was carried out in 6 tanks (450 L, fiberglass) in a recirculated
system with three replicates. 25 (5 male, 20 female) adult fish (mean total weight 11.76+0.12 g and mean total lenght 8.1+0.3 cm) were placed in each of the 6
tanks with 1:4 male to female sex ratio. Eggs and fries were taken by vomiting method from females and counted for determining of reproductive performance. At
the end of the 12 weeks, powder blue cichlids have shown more efficiency reproductive performance with total 570+25 seeds and snow white cichlids have shown
very low performance with total 270+12 seeds (P<0.05). In conclusion, albino individuals of P. socolofi (snow white) have been put forth much lower reproductive
performance compared to normal individuals (powder blue).

Keywords: Albino, cichlid, reproductive performance, powder blue, snow white, Pseudotropheus socolofi

Ozet: Albinoluk, melanin pigmentinin az iiretimesinden veya hig iiretimemesinden kaynaklanan ve tiim omurgali ve omurgasiz canli gruplarinda gérillebilen
genetik bir bozukluktur. Dogal ortamlarda birgok balik tiriinde albinoluk gdriilmektedir. Bu tirlere akvaryum sektGriinde en gok ele alinan balik gruplarindan olan
ciklitler de dahildir. Ozellikle mavi prenses (Pseudotropheus socolofi) tiirii akvaristler tarafindan sikca tercih edilen ve albinosu da beyaz prenses (Pseudotropheus
socolofi var. albino) olarak adlandirilan bir varyetedir. Bu galismada, mavi prenses giklitler ile bu tiriin albinosu olan beyaz prenses giklitlerin tireme performanslari
kargilagtinimigtir. Calisma, kapali devre bir sistemde bulunan 6 adet 450 L'lik fiberglas tankta 3 tekrarli olarak ydriitiimiistiir. Her bir tanka 11,76+0,12 g agiriginda
ve 8,1+0,3 cm total boya sahip ve 1:4 (erkek:disi) cinsiyet oraninda 25 adet (5 erkek, 20 disi) birey konulmustur. Ureme performansinin belirlenmesi igin kusturma
yontemiyle disi baliklarin agzindan yumurta alinmis ve sayilmistir. 12 hafta sonunda, toplamda 570+25 yumurta-yavru ile mavi prenses ciklitler daha verimli ve
beyaz prenses ciklitler ise toplamda 270412 yumurta-yavru ile oldukga distik bir ireme performansi gostermislerdir (P<0,05). Sonug olarak P. socolofi tiriinde,
albino bireylerin normal bireylere gore ¢ok daha diistk bir Greme performansi sergiledikleri ortaya konulmustur.

Anahtar kelimeler: Albino, ¢iklit, ireme performansi, mavi prenses, beyaz prenses, Pseudotropheus socolofi

GIRIS

insanlarin hobi amagli evcil hayvanlara olan ilgileri gok
eskilere dayanan bir olgudur. Glniimiizde ise yodun yasam
temposundan kaynaklanan stres faktorlerinin  giderilmesi
amaciyla evcil hayvanlara olan ilgi daha da artmigtir. Hobi
amaciyla ele alinan evcil hayvanlarin en 6nemlilerinden bir
tanesi de sucul organizmalar gelmektedir. Ozellikle son yillarda
akvaryum sektorl bir hobi olmaktan gikarak insanlar igin ciddi
bir gecim kaynagi haline gelmistir. Geligen akvaryum sektériine
bagli olarak Amerika, Avrupa ve Asya Ulkeleri bu pazarda gok
bilyik paylara sahip olmus durumdadirlar (Sales ve Janssens,
2003). Turkiye'de ise Uretim talebi henlz kargilanmadigindan

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

dolayr yurtdisindan olduk¢a fazla balik ithal edilmektedir.
Ozellikle subtropikal iklim kusagina sahip bolgelerde bulunan
Singapur, Tayland ve Malezya gibi (lkelerden sikca ithalat
yapilmaktadir. Ayrica, bu (lkeler akvaryum baligi dretimi ve
ihracatinda da basi gekmektedirler (FAO, 2011).

Akvaryum baligi talebinin tropikal bélgelerde bulunan nehir
ve gollerden karsilanmasi dogal stoklarin zarar gérmesine
sebep olmaktadir (Celik vd., 2011). Bu nedenle kiltiir baliklari
yetistiriciligindeki gelismelere paralel olarak akvaryum baliklar
yetistiriciligi de oldukga yayginlasmis durumdadir. Akvaryum
sektdriinde ele alinan tatlisu baliklarinin %90 kadarinin
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yetistiricilik yolu ile karsilanmaktadir (Tdrkmen vd., 2011).
Dogadan yakalanan saglikli anaglar yetistirme ortamlarina
alinarak verimli doller elde edilmektedir. Bu sekilde bir
seleksiyonun yapilmasiyla daha dayanikli varyete ve tirlerin
Uretilmesi mimkiin olmaktadir.

Ciklitler, canli doguranlar, labirentliler, sazangiller, kedi
baliklar ve tetralar, akvaryum baliklarinin dnemli gruplarini
olusturmaktadir (Hill ve Yanong, 2010; Karadal ve Giiroy,
2014). Bu tirler arasinda en popiiler grubu olusturan ciklitler,
yaklasik 4000 tir ve varyete ile diinya genelinde ele alinan
akvaryum baliklarinin %95'ini  kapsamaktadir (Glroy vd.,
2012). Canli renklere ve kendilerine 6zgu davraniglara sahip
olan Afrika ciklitleri, genellikle Malawi ve Tanganyika Golleri ile
Tanzanya'da bulunurlar (Loiselle, 1994; DeMason, 1995).
Galismada ele alinan mavi prenses (Pseudotropheus socolofi)
baliklari, Cichlidae familyasina dahil Malawi Golu orijinli bir
mbuna tiriidlr. Beyaz prensesler (Pseudotropheus socolofi
var. albino) ise mavi prenses tirlinin albino varyetesidir. Bu
baliklar genellikle omnivor olarak beslenirler (Smith, 2000).
Yapay ortamlarda kendi tlirleriyle ve diger tirlerle orta agresif
bir davranig gdsterirler. Erkeklerin anal ylizgeglerindeki
benekler daha belirgin ve fazladir. Ventral yiizgegleri ise
diilere oranla daha uzundur. Cinsiyet ayrimi, ventral agikliktan
kolaylikla  yapilabilmektedir  (Alderton, 2008). Agizda
kulugkalayan tlirlerdir. Yani disiler, yumurta ve yavrularini
koruma amacl agizlarinda tasimaktadirlar. lyi gelisim
gosterebilmeleri igin optimum 26-27 °C arasindaki su sicaklig
gereklidir (Altink6prd, 1981). Bu gibi dzelliklerinden dolay!
ilkemizde ciklit Greticileri tarafindan yaygin olarak tercih edilen
turlerdir. Ancak literatirde mavi prenseslerle ilgili yapilan gok
az sayida galismaya rastlanmistir (Erdogan vd., 2012; Royes
vd., 2004; 2005; 2006).

Albinoluk, melanin pigmentinin az Uretimesinden veya hi¢
uretilmemesinden kaynaklanan ve tlim omurgali ve omurgasiz
canl gruplarinda gériilebilen genetik bir bozukluktur (Okumus
vd., 2001; de Brito ve Caramaschi 2005; Reum vd., 2008;
Lechner ve Ladich, 2011). Bir otozomal resesif karakter
oldugundan dolayi kalitsal olarak yeni dollere aktariimaktadir
(Bondari, 1984a, Rothbard ve Wohlfarth, 1993). Ayrica
baliklarda albinoluk orani yumurtalarin bazi agir metallere
(arsenik, kadmiyum, bakir, civa, selenyum, ¢inko vb.) maruz
birakiimasiyla yapay olarak arttirilabilmektedir (Oliveira ve
Foresti, 1996). Albino bireyler morfolojik olarak ait olduklari
canli grubunun aynisi olsalar da, fiziki anlamda bazi farkli
ozellikler tagimaktadirlar. Beyaz renkli vicutlar ve genelde
kirmizi  gozleriyle kendi tirlerinden farkli bir goriinlise
sahiptirler. Bu belirgin 6zellikleri nedeniyle albino tlrler kUltir
baliklari yetistiriciliginde (Bondari, 1984b), akvaryum baliklari
uretiminde ve genetik calismalarda (Thorgaard vd., 1995) ilgi
odadl haline gelmislerdir. Baliklarda albinoluk (zerine ¢ok
sayida  calisma  ylritilmistir. ~ Omegin;  vatozlar,
képekbaliklarl, yayin ve sazangiller gibi baliklarin farkli
tirlerinde albinoluk rapor edilse de normal tirleriyle
karsilagtirmali olarak yalnizca kanal yayin baliklari (Page ve
Andrews, 1975; Bondari, 1984a; 1984b) ve gdkkusag
alabaliklarinda  (Okumus, 2001) yapilan ¢alismalara

rastianmigtir.

Akvaryum baliklarinda albinolugun blylime ve dreme
performanslari  (zerine  etkileri ile ilgili  galisma
bulunmamaktadir. Bu nedenle galismada mavi prenses ve bu
tirlin albinosu olan beyaz prenses bireylerinden yumurta
alinarak Ureme performanslarinin karsilastirmali olarak ortaya
konulmasi amaglanmigtir. Bdylece P. socolofi tirinde normal
ve albino bireylerin Greme performanslari ve yumurta
verimlilikleri arasindaki farklar ortaya konulabilecekir.

MATERYAL VE YONTEM

Calisma, Yalova Universitesi Armutlu Meslek Yiiksekokulu
Siis Baliklari Uretim Biriminde yiiriitiilmstir. Calismada,
Meslek Yiiksekokulu'nda iretilen Pseudotropheus socolofi tlirli
mavi ve beyaz prenses baliklari kullaniimistir. Calisma, kapali
devre bir sistemde bulunan 6 adet 450 L'lik fiberglas tankta 3
tekrarl olarak ylratilmastir. Her bir tanka 11,76+0,12 g
agirhginda ve 8,1£0,3 cm total boya sahip 25 adet (5 erkek:20
disi) birey konulmustur. Baliklar giinde 3 kez doyana kadar
granil yemle (AHM Marin Malawi Cichlid Granulat Colour)
beslenmislerdir. Tiiketiimeyen yemler tanklardan sifon yardimi
ile alinmigtir. Su sicakhigi 26,5+0,5 °C ve fotoperiyod 12:12
(aydinlik:karanlik) seklinde uygulanmistir. Sistemde haftada 3
kez %30 su degisimi yapilmistir. Su degisiminden sonra
sisteme klorsuz musluk suyu ilave edilmistir. Sistemdeki
¢Ozlinmis oksijen (Oxy Guard Handy Polaris), pH (HANNA
HI9125), amonyak (Sera NH4/NH3 test kiti), nitrit (Sera NO2
test kit) ve nitrat (Sera NO3 test kiti) degerleri deney
baslangicinda, su degisimlerinde ve deney sonunda
Olglilmiistir. 12 hafta siiren galismada (ireme performansinin
belirlenmesi igin 2 haftada bir kusturma yontemiyle disi
baliklarin agzindan yumurta alinmigtir (Glroy vd., 2012).
Alinan yumurta ve yavrular Bhuel vd. (2007)'ye gére, yumurta
(Y), gézlenmis yumurta (GY), besin keseli larva (BKL) ve yavru
(YA) olarak 4 kategoride siniflandiriimis ve bu kategorizasyona
gbre sayim yapiimigtir.

Ureme performansi verilerinin istatistiksel ~ olarak
degerlendirilmesi icin veriler arasindaki homojen dagilimin
tespitinde Levene testi ve normallik analizinde Kolmogorov-
Smirnov testi kullanilmigtir. Istatistik farklilik ortaya ¢iktiginda
ise gruplarin  karsilastirimasinda bagimsiz  t-testi'nden
yararlanilmigtir. Tim testlerde yaniima dizeyi P<0,05 olarak
kabul edilmistir. Verilerin istatistiksel analizi igin Statgraphics
Centurion XVI.I programindan yararlaniimistir.

BULGULAR

Calisma bulgularina gére 12 hafta sonunda toplam 570
adet yumurta-yavru ile mavi prenses ¢iklitler daha verimli bir
ureme performansi gostermislerdir (P<0,05). Beyaz prenses
ciklitler ise toplamda 270 adet yumurta-yavru ile oldukga diistik
bir Ureme performansi gdstermislerdir (P<0,05). Calisma
verileri 2 haftalik olarak ele alinmig ve mavi prenseslerden
orneklemelere gére takip eden sirada 67, 90, 115, 155, 82 ve
61 adet yumurta-yavru alinmistir. Beyaz prenseslerde ise bu
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siralama 10, 22, 44, 66, 89 ve 39 adet yumurta-yavru
seklindedir. Mavi prenseslerin 10. haftada daha az yavru
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verdikleri  kaydedilse de beyaz prenseslerin  Ureme
verimlerindeki dusUkluk bariz olarak gériimektedir (Sekil 1).
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Sekil 1. P. socolofi tiri giklitlerin normal ve albino bireylerinde Gireme performansinin galisma boyunca degisimi
Figure 1. Variation in breeding performance of normal and albino P.socolofi

Calisma boyunca alinan yumurta ve yavrular, yumurta (Y),
gdzlenmis yumurta (GY), besin keseli larva (BKL) ve yavru (YA)
seklinde kategorize edilmislerdir. Mavi prenseslerden 2 haftalik
verilere gore toplam 302 adet Y, 57 adet GY, 193 adet BKL ve
18 adet YA elde edilmistir (Sekil 2).
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Beyaz prenseslerden ise toplam 172 adet Y, 0 GY, 80 adet
BKL ve 18 adet YA elde edilmistir (Sekil 2). Her iki gruptan da
en fazla Y alinmistir. Mavi prenseslerden en az YA alinirken,
beyaz prenseslerden hig GY alinamamistir (Sekil 2b).
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Sekil 2. P. socolofi tiri giklitlerin normal ve albino bireylerinde Greme performansinin galisma boyunca yumurta-yavru tiirline gére degisimi
a. Yumurta (Y) adedi degisimi, b. Gézlenmis yumurta (GY) adedi degisimi, c. Besin keseli larva (BKL) adedi degisimi, d. Yavru (YA) adedi degisimi

Figure 2. Variation in breeding performance of normal and albino P.socolofi according to egg-juvenile type
a. Variation in number of eggs (Y) b. Variation in number of eggs with eye (GY) ¢. Variation in number of larvae with vitelliis (BKL) d. Variation in number of

juvenile (YA)
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TARTISMA VE SONUG

Calismadan elde edilen bulgulara gére Pseudotropheus
socolofi tirii normal bireylerinin albino bireylere gére ¢ok daha
verimli bir ireme performansi sergiledikleri ortaya konulmustur.
Alinan yumurta adetleri incelendiginde yine normal bireylerden
alinan yumurta sayisinin Usttinligt s6z konusudur. Ancak son
2 haftalik sliregte mavi prenseslerden alinan yumurta sayis|
beyaz prenseslerden alinanlara gore daha azdir (Sekil 2a). Bu
noktada galisma boyunca beyaz prenseslerden hig gézlenmis
yumurta alinmadi§i hususuna da dikkat edilmelidir (Sekil 2b).
Sonugta mavi prenseslerin  yumurta veriminin  beyaz
prenseslerden daha yiiksek oldugu sdylenebilir. Besin keseli
larva adedine gdre yalnizca 8. haftada beyaz prenseslerin az
farkla Gstnligi vardir (Sekil 2¢). Bunun disinda diger aylarda
mavi prenseslerin etkin Ustinligl goze garpmaktadir. Alinan
yavru sayisina bakildiginda ise ilk haftalarda mavi prenseslerin,
son haftalarda ise beyaz prenseslerin Ustlinliga gorilmektedir
(Sekil 2d). Son 2 haftada iki gruptan da yavru alinamamistir.

Normal ve albino bireylerin karsilastiriimalari ile ilgili 6nceki
calismalarda Goudie vd. (1992), kanal yayin baliklariyla
(Ictalurus punctatus) yaptiklari ¢alismalarinda normal ve albino
digilerdeki treme performansini aragtirmiglardir. Galisma
sonucunda albino bireylerin reme performansinin (%30)
normal bireylere (%77) gore oldukga dislk oldugunu ortaya
koymuslardir. Bondari (1984a) ise bu tlrin yumurtlama
ozellikleri, biyime ve yagsama oranini incelemistir. Calisma
sonunda albino bireylerin normal bireylere gére 11 glin daha
ge¢ yumurta verdiklerini ve daha disik yasama oranina sahip
olduklarini ortaya koymustur. Page ve Andrews (1975), yine
kanal yayin baliklarinda (/. punctatus) yaptiklar ¢alismada 11k
siddeti ve fotoperiyodun blylime (zerindeki etkisini
arastirmiglardir. Bondari (1984b) ise ayni tir ile yaptigi
calismasinda farkli sicakliklarin blylme (Uzerine etkilerini
arastirmistir. Her iki calisma sonucunda da normal ve albino
bireylerin bliyime performanslari arasinda istatistiksel farklilik
ortaya c¢ikmamistir. Okumus vd. (2001), gokkusag
alabaliklariyla (Onchorynchus mykiss) yaptiklari ¢alismada
normal ve albino bireylerde kargilagtirmali biyime performansi
ve biyokimyasal kompozisyonlarini aragtirmislardir. Bu galisma
sonucu olarak da normal ve albino bireylerin blylme
performanslari arasinda istatistiksel farklilik ortaya ¢ikmamistir.
Ancak calismada normal ve albino deneme gruplari ile karigik
gruplar da olusturularak, bu gruplardaki bliyime performansini
ortaya koymak igin grup icerisindeki farkli pigmente sahip
bireylerin drneklemeleri ayri ayri yapilmistir. Calismanin
sonunda karisik gruptaki normal bireylerin albino bireylere gére
daha fazla gelisim gosterdikleri ortaya ¢ikmistir. Bu blylime
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artigl ile istatistiksel anlamda da karigik grubun diger gruplara
oranla farkll oldugunu belirtmiglerdir. Normal ve albino
bireylerle yapilan bu calisma sonuglari genel anlamda normal
bireylerin bulundugu deneme gruplarinin albino gruplardan
daha Ustlin oldugunu gdstermektedir. Onceki calisma sonuglari
bu calisma bulgulari ile paralellik gostermektedir.

Akvaryum baliklarinda ireme performanslarini arastirmak
Uzere yapilan cesitli dnceki galismalar, bu ¢alismanin baz
kosullari (besleme sikhigi, protein orani, sicaklik, anag boyutu)
g0z onine alinarak incelenmigtir. Hatefi ve Sudagar (2013)
melek baliklariyla (Pterophyllum scalare) yaptiklari ¢alismada
glinde 1'den 5'e kadar yemleme sikligi denemislerdir ve en iyi
agirlik artisini gtinde 3 kez beslenen bireylerde gozlemislerdir.
Canlidoguran grubuna ait kiligkuyruk (Xiphophorus helleri) ve
lepistes (Poecilia reticulata) baliklariyla yapilan protein orani
denemelerinde de en uygun protein seviyelerinin %40-50
araliginda oldugu ortaya konulmustur (Chong vd., 2004; James
ve Sampath, 2004; Kithsiri vd., 2010). Yine lepistes (P.
reticulata) baliklariyla yapilan bir bagka calismada optimum
sicaklik kriterleri arastiriimis ve lireme performansi agisindan
uygun sicakigin 25-27 °C oldugu ortaya konulmustur
(Dzikowski ~ vd.,  2001).  Ayrica  baliklarin  Greme
performanslarinda anag boyutunun da dnemli bir faktér oldugu
belirtilmigtir (Turner, 1993; Wisenden, 1994). Yapilan bu
calismada ise baliklar giinde 3 kez, protein orani %42 olan
yemlerle beslenmislerdir. Calismada 11,76+0,12 g agirhiginda
ve 8,1£0,3 cm total boya sahip anag bireyler, 26,5+0,5 ‘C'de
denemeye alinmislardir. Tlm bu fiziksel faktdrler daha 6nce
yapilan galisma sonuglariyla paralellik gdstermektedir. Boylece
esit ve daha dnceden belirlenen kosullarda normal ve albino
bireylerin ireme performanslarindaki farklilik da ortaya
konulmaktadir.

Sonug olarak, akvaryum baliklari sektoriinde her ne kadar
albino bireyler normal bireyler kadar ilgi gorseler de, hem
Ureme performansi hem de diger bircok fakiér agisindan
normal bireylerden daha zayiflardir. Fakat belirtilen bu sebepler
sonucunda albino bireylerin Gretimleri yine de gindemde
olmalidir. Yalnizca bu canlilar Gretmek isteyen akvaristler,
normal bireylerde oldugu gibi verim beklememelidir. Yapilan bu
galismadan ve dnceki galismalardan da anlagiimalidir ki albino
bireyler dogas! geregi diisik performansa sahip olmaktadirlar.
Ancak glinimiiz akvaryum sektériinde beyaz prensesler, mavi
prensesler kadar talep gérmektedir. Bu ¢alismanin da albino
bireylerle yapilan ¢alismalarin gogaltiimasi ve hatta bu
bireylerin  dreme verimliliginin arttinimasi icin  yapilacak
calismalara 151k tutmasi éngdrilmektedir.
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Abstract: Leuciscus niloticus samples were obtained from Epe lagoon, Lagos state, Nigeria. The fish samples were designated into pooled, male and female sex
respectively. Length-weight relationship was carried out to investigate the correlation value, growth pattern and the condition factor (k) of pooled, male and female
Leuciscus niloticus. In this study, the growth pattern of pooled, male and female Leuciscus niloticus from Epe lagoon shows that the “b” values were 2.56, 2.62 and
2.38 respectively, showing that all the fish sampled exhibited negative allometric growth pattern. The overall length weight regression equation for pooled was (Log
W =-1.679 + 2.559 log TL), (r = 0.898), and also the length-weight equations of males and females (Log W = -1.759 + 2.618 log TL) (r=0.919), (Log W = -1.449 +
2.384 log TL) (r=0.870) respectively. The mean condition factor (k) of Leuciscus niloticus was 0.55 + 0.08 for pooled, 0.54 + 0.08 and 0.55 £ 0.09 for both male

and female respectively indicate poor adaptation of the fish in the Epe lagoon.

Keywords: Length, weight, condition factor, Leuciscus niloticus, Epe lagoon

INTRODUCTION

Growth is a fundamental characteristic of all living
organisms and growth pattern and growth rates are highly
species specific. Various patterns of growth occur among
organisms, for example in fishes both isometric and allometric
growths occur in fishes. Isometric growth occurs when an organ
grows at the same rate as the rest of the body while allometric
growth occurs when an organ grows at a different rate from the
rest of the body (Taylor et al, 2005). The growth pattern may be
positive or negative. Positive growth occurs when anabolism
exceeds catabolism and the fish becomes relatively stouter or
deeper-bodied as it increases in length, whereas negative
growth occurs when catabolism exceeds anabolism and fish
becomes more slender as it increases in weight. The length-
weight relationship provides means for finding out the condition
factor which indicates the “Wellbeing of the fish”. The condition
factor in fish serves as an indicator of physiological state of the
fish in relation to its welfare, when condition factor value is
higher it means that the fish has attained a better condition.

The family Cyprinidae is the largest family of freshwater
fishes which are commonly known as minnows or carps
comprises of 210 genera and 2010 species (Liu and Chen,
2003). The family is recognised by their large scales, toothless
mouths, protrusile upper jaw and specialised pharyngeal teeth
called “carp bone” for chewing (Winfield and Nelson, 1991). In

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

Nigeria freshwater system this fish family has members
belonging to two sub-families; the sub-family Barbinae (the
barbins) which include such genera as Labeo, Barbus and
Garra and sub-family Barilinae (also known as Dianionine) and
the members are the dianios. A danio in Nigeria freshwater
belongs to the genus Leuciscus (Barilius) and the following
Leuciscus species have been identified in Nigeria which
includes, L. niloticus, L. senegalensis, L. loati, L. ogunensis.
Leciscus niloticus is morphometrically identified by having no
vertical bars, all the fins are very clear and the body uniformly
slivery in colour. A detailed knowledge of growth rates of
different fish stocks is important for more specific fishery
management. These body relationships are well known in
commercial fishery and have been studied for some common
species, but few relationships are known about species of
freshwater fish that are distributed in less-studied areas and not
commercially exploited (Hossain et al., 2009).

The Epe lagoon, Lagos State, Nigeria is one of the
important landing centers for commercially important fishes
including species of Leuciscus niloticus. L. nioticus is highly
important fish food and is gradually replacing traditional
economic important fish species in the lagoon. In spite of good
landing; no convincing information is available on the growth
performance and other related information on this fish. It is
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against this background the present study examined the length-
weight relationship and condition factors of Leusicus niloticus
from Epe Lagoon, Lagos State.

MATERIAL AND METHOD

Epe lagoon (Fig. 1) lies between latitudes latitudes 6° 23'N
and 6° 41°'N and Longitudes 2° 42’E and 3° 42°E is fed by River
Oshun, it has a surface area of more than 243km2 and a
maximum depth of 6m though a large area of more than 243km?
shallow with a minimum depth of 1m, and the vegetation
surrounding the lagoon is of the mangrove swampy type. Epe
lagoon is sandwiched between two other lagoons, the Lekki
lagoon (freshwater) in the east and the Lagos lagoon (brackish
water) in the west. The lagoon opens into the Gulf of Guinea
(Atlantic Ocean).

Fish samples of Leuciscus niloticus, were sample from the
catches of local fishermen at chief market fish landing station
located at Epe Lagoon. The collection was done from
November, 2014 to January, 2014. Fish samples were sorted
into male and female using the number of opening of their
genital papillae, i.e male has only one opening, while the female
has two opening of the genital papillae and also, a slight swollen
abdomen which is protruded and a little bit extended in female
more than in male. A total of 70 Leuciscus niloticus (40 males
and 30 females) were investigated for this study. The samples
were placed in ice chest from the landing point and transferred
into deep freezer (temperature -20°C). Excess moisture was
removed from fish immediately after thawing, the biometric data
such as body weight (BW), using an electronic weighing
balance to the nearest 0.01g and Total Length (TL) were
recorded using a measuring board, to the nearest 0.1cm for
each specimen. The total length was taken as distance from the
snout of the mouth closed to the tip of the caudal fin.

The length-weight relationships were expressed as: W=alLb
and represented linearly by logarithms transformation:

LogW = Loga+b LogL

Parameters a and b were estimated by the least squares
regression method, W and L were fish body weight and Total
length respectively. The correlation (r2) that is the degree of
association between the length and weight was computed from
the linear regression analysis:

R=r2

When b is equal to three (3), isometric pattern of growth
occurs but when b is not equal to 3, allometric pattern of growth
occurs, which may be positive if >3 or negative if <3.

Condition factor of the fish was calculated using the
formula: K = W X 100/ L3 Where K= condition factor, W= fish
weight in grams, L= total length of fish in centimeter.

Data Analysis

Microsoft excel was used to calculate the mean condition
factor (K), correlation and regression analysis (r2), which is
used to establish the relationship between the body weight and
total length. The length-weight relationship parameters, a, b,
and r2 were computed using regression analysis of Excel data
analysis programme. The programme allows for logarithmic
transformation of W=a Lb (Thomas et al, 2003), while SPSS
was used for linear representation of the graph, which shows
the slope and the intercept.
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Figure 1. Map of Epe lagoon in Lagos State, Nigeria

RESULTS

Total length of males ranged from 13.6 to 27.6 cm with a
mean value of 21.88 + 0.56 cm and the regression equation for
male was Log W= -1.759+2.618logTL. The females varied
between 14.6 and 26.6 cm with a mean value of 21.43 + 0.56
cm and the regression equation for female was Log W= -
1.449+2.384l0ogTL. The male weights ranged from 20 t0140 g
and ranged between 20 to 90 g for females. It was obvious that
male has larger size than female (Table 1)
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Table 1. Size range of L. niloticus from Epe Lagoon

Category Length Weight
Min. Max. Mean * STD Min. Max. Mean * STD
(cm) (cm) (9) (9)
Pooled 1360  27.60 21.74 £3.36 20.00  140.00 58.86 + 3.10
Female 1460  26.60 2143 £0.56 20.00  90.00 55.33 £ 3.64
Male 13.60 27.60 21.88 £ 0.56 20.00  140.00 60.25 £ 0.59

Analysis of length-weight relationships of both the males
and females separately and combined showed that all the
species exhibited negative allometric growth pattern. Their 'b'
values were less than 3. In this study L. niloticus showed
negative allometric growth, with value of ‘b’ of 2.56 for the
pooled samples, 2.62 for males and 2.38 for the females. A
logarithmic graph prepared, for male, female and pooled data,
for the above data showed a straight line relationship (Fig. 2, 3
and 4).
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There was a positive correlation between the length and the
weight in the pooled, males and females sexes indicating a
positive and strong correlation of 0.898, 0.919 and 0.870
respectively. The mean value of (K) for Leuciscus niloticus in
both sexes were 0.548 + 0.09 while the value for males was
0.545 + 0.08. The maximum value of mean ‘K’ recorded for the

female was 0.55 £ 0.10 (Table 2)
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Figure 3. Length weight relationship of female L. niloticus
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Figure 4. Length weight relationship of both male and female L. niloticus
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Table 2. Length- weight relationship of females L. niloticus from Epe lagoon

Leusicus niloticus N b R(r?) Mean K = STD

Leusicus niloticus(females) 30 2.38 0.87 0.548282 + 0.091405

Leusicus niloticus (males) 40 2.61 0.92 0.544872 + 0.083463

Leusicus niloticus (both) 70 2.55 0.89 0.550001 + 0.083463
DISCUSSION to compare the effect of biotic and abiotic factors on the health

The result of length-weight relationship in the present study
showed that the growth of the L.niloticus in the Epe lagoon was
negative allometric growth, with value of ‘b’ of 2.56 for the
pooled samples, 2.62 for males and 2.38 for the females. This
indicates that the fish grows at different rate from the rest of the
body. lkusemiju et. al (1983) reported positive allometric growth
with in Pellonula afzeliusi from Lagos lagoon. Differences in b-
values were found in relation to sex of fish with b-values of
males were higher than females, as males exhibited slightly
more growth than females. Dashmona (1990) and Thapliyal
(2002) have also reported significant differences in length-
weight between different seasons and sexes of fishes studied
by them.

The parameters of the length—-weight relationship can vary
significantly according to sex and season (e.g. Hossain et al.,
2006), The correlation (r) revealed that the relation between
length and weight in both males (0.959) and females (0.933) of
L.niloticus was good. Cone (1989) indicated that the
relationship between fish weight and length is frequently used
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Ozet: Erkek kaplumbagalarda phallus (penis) prolapsusu nadiren gérillir. Penis giftiesme, travma veya 6liim haricinde kloakanin ventral yiizeyinde retrakte bir
sekilde uzanir. Galisma materyalini erkek Yumusak Kabuklu Firat Kaplumbagasi olusturdu. Klinik olarak phallus'ta nekrotik alanlar gézlendi. Sagaltimda lokal
anestezi ve analjeziyi takiben phallus’un kloaka yerlestiriimesi gerceklestirildi. Bu olgu Yumusak Kabuklu Firat Kaplumbagasinda bildirilen ilk penis prolopsusu
olgusudur.

Anahtar kelimeler: Penis prolopsusu, Yumusak Kabuklu Firat Kaplumbagasi, Rafetus euphraticus, tehlike altindaki tiirler

Abstract: Male tortoises are occasionally presented with a prolapsed phallus (penis). The penis is retracted except during mating, trauma, or death; it lies in the
ventral floor of the cloaca. Male Euphrates soft-shelled turtle constituted the study material. Clinically, necrotic areas in the phallus were observed. After the local

anesthesia and analgesia, phallus was inserted into the base of cloaca. This case is the first phallus prolapse case of the male Euphrates soft-shelled turtle.

Keywords: Penis prolapse, Euphrates softshell turtle, Rafetus euphraticus, threatened species

INTRODUCTION

Prolapse in reptiles can involve the cloaca, a common
receiving chamber for the reproductive, urinary, and
gastrointestinal tracts. Prolapses can also originate from the
distal gastrointestinal tract, reproductive organ, or urinary
bladder.

The underlying cause of prolapse is often related to
straining or tenesmus and dyschezia caused by infection,
inflammation, or trauma. Prolapse can also develop secondary
to constipation or fecal impaction caused by ingestion of a
foreign body such as sand, bark chips, or gravel. Prolapse can
also be associated with neurologic dysfunction or general
debilitation in all reptiles (Innis and Boyer, 2002; Martinez-
Jimenez and Hernandez-Divers, 2007).

Once prolapsed, the organ can become desiccated and
necrotic if it is not reduced. In cases where an animal presents
with a prolapsed phallus, attempts should be made to assess
the status of the organ, determine its viability, and consider

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

whether the organ should be reduced or amputated. In cases
where the tissue is still considered viable, the organ should be
reduced (Nisbet et al., 2011).

The Euphrates softshell turtle (Rafetus euphraticus Daudin,
1802) is globally threatened and listed as Critically Endangered
(CR) (IUCN, 2010). It has a global distribution centered on the
river basins of Euphrates and Tigris, occupying from South East
Anatolia in the west through Syria and Iraq to southwestern
Iran. Adult and young animals tend to prefer shallow, slow
flowing water with a high water temperature, conditions now
rare on the Euphrates following completion of the Atatiirk and
Birecik dams (Taskavak, 1995 and 1998).

The purpose of this report is to present our experience with
the diagnosis and treatment of the necrotic phallus in the
Euphrates softshell turtle that is listed as Critically Endangered
in the IUCN Red List of Threatened Species (The International
Union for the Conservation of Nature) and has limited
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knowledge on reproduction biology.

Locality, Biologic Data and Treatment

Male Euphrates softshell turtle (Rafetus euphraticus) was
caught by fisherman’s nets at 10:00 o’clock on November 15th
2009 between Asagi Catak and Kasim Kuyu near the Atatiirk
Dam Lake. Capturing area has small islands and swamp-mud-
clay soil. Then, the turtle was brought to Bozova Vocational
High School (Fig 1).

Figure 1. Examining male Euphrates soft-shelled turtle at Bozova Vocational
High School

Turtle was rescued from gillnets. Male Euphrates softshell
turtle with 12,400 grams body mass was found as restless and
exhausted. Close examination revealed that the protruding
mass from the anus was prolapsed penis. The prolapsed penis
was approximately 10 cm in length and there was no tissue
sensitivity (Fig 2).

Figure 2. Close examination of pentifid (five-lobed) penis structure of Rafetus
euphraticus

Necrotic areas, hemorrhages and oedema were seen on the

penis (Fig 3). Various insect larvae were also observed.

Figure 3. The prolapsed penis of Rafetus euphraticus with necrotic areas,
hemorrhages and oedema

After the removing the larvae on penis, it was cleaned using
with Isosol antiseptic dilution including 10% a/h Povidon —
iodine. After the antiseptic treatment, sugar powder was
sprinkled on the prolapsed penis for the removal of oedema.
Then sugar melted, and sugar powder was sprinkled again.
This process was performed three times. Finally, it treated with
boiled-chilled tea, after that oedema was decreased. The
prolapsed penis was replaced into its normal anatomical
position into the cloaca (Fig 4 A). The test-tube (20 cm) was
used as auxiliary device. After the replacing the penis to
prevent the rejection of the genital organ, it was sutured on the
cloaca (Fig 4 B). The induction of epidural anesthesia was
performed by intramuscular administration of Novalgin (2 mg/kg
IM, Metamizol sodium) (Adeka, Samsun, Turkey) (4 different
location on legs and tail) and jetocain (Lidokain HCI 20 mg/ml,
Epinefrin HCI 0.0125 mg/ml) (Adeka, Samsun, Turkey) (local
anesthesia around the cloaca and among ftail vertebrae).
Subsequently, to prevent the genital infection, induction of
antibiotic was performed as 500 mg/kg iespor (250 mg/kg IM,
cefazolin sodium) (I.E. Ulagay, istanbul, Turkey), once a day

for 4 days after the operation.
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Figure 4. The prolapsed penis replacement seen normal anatomical position in the cloaca (A) and sutured cloaca opening after replacement (B)

DISCUSSION

The presence of penis prolapse in chelonians is
documented in veterinary textbooks (Barten 2006; Norton
1994), however, there is limited reports in veterinary literature
(Nisbet et al., 2011; Sharma and Raghuvanshi, 2009). Penile
prolapses may be results of infection, forced separation during
copulation, inflammation, nutritional secondary
hyperparathyroidism, neurologic or traumatic defects involving
the retractor penis muscles or cloacal sphincter, and straining
from intestinal parasites, impaction of the cloaca with
gastrointestinal foreign bodies (Barten 2006; Norton 1994).
Nisbet et al. (2011) and Korkmaz et al. (2014) reported that
penis prolapse in a Red Eared Slider (Trachemys scripta
slegans) was occurred after copulation. In our case, because
of the Euphrates soft-shelled turtle was captured in the month
of November, it is thought that the prolapse of the turtle could
be result from reasons except the copulation. Contrary to this
belief, mating season of Rafetus euphraticus can extend up to
November.
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