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Oz:

Bu c¢alismada, Kuzey Kibris Tirk Cumbhuriyeti
(KKTC), Gazimagusa bdlgesi kiy1 balik¢iliginda kul-
lanilan av araglarmin teknik 6zelliklerini tespit etmek
amaglanmistir. Saha c¢aligsmalar1 Subat ve Mart 2013
tarihleri arasinda Gazimagusa liman bolgesinde yiirii-
tilmiistiir. Veriler, balik¢ilarla yiiz yilize yapilan anket-
ler ve av araglarimin teknik Olciimleri sonucu elde
edilmistir. Kullanilan aglarin ve paragatlarin teknik
ozellikleri saptanip FAO kataloguna gore ¢izimi ya-
pilmistir. Bolgede kiy1 balikgiliginda besi sade ve ligii
fanyali olmak iizere toplam sekiz degisik uzatma ag1
ayrica ince, orta ve kalin olarak tabir edilen 3 tip para-
gat tanimlanmustir.

Anahtar Kelimeler:

Gazimagusa, kiyr balik¢ilifi, Sade (galsama) agi,
fanyali ag, paragat

Abstract:

Coastal Fishing Gears of Famagusta Port
(TRNCO)

The study aimed to determine technical characteristic
of fishing gears used in Famagusta small scale fishery,
TRNC. Field experiments were carried out in
Gazimagusa Port region between February and March
2013. The data was obtained from face to face surveys
with fishermen. In addition, technical measurements
of fishing gears were carried out in the region. The
technical characteristics of set net (trammel net and
gillnet) and long lines were described according to the
FAO standards. A total of eight various types set nets,
five gillnets and the three trammel nets, and three type
long lines, called thin, middle and thick were identi-
fied from coastal fisheries in the region.

Keywords:

Famagusta, coastal fishery, gillnet, trammel net,
longline
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Giris

Kibris, 9251 km?*’lik alani ile Sicilya ve Sardun-
ya'dan sonra Akdeniz’in en biiyiik ii¢lincii adasi-
dir. Adada Kuzey Kibris Tirk Cumhuriyeti
(KKTC) ve Giiney Kibris Rum kesimi olarak iki
ayrt devlet konumunda bulunmaktadir. KKTC
kiyilari, 35° 10° 28> N enlemi, 32° 44° 29" E
boylaminda bulunan Yesilirmak ile 35° 07’ 03"’
N enlemi ve 33° 57° 29”” E boylaminda bulunan
Gazimagusa arasinda kalan sahil seridini kapsa-
maktadir. Kuzey Kibris’in toplam kiy1 uzunlugu
404 km’dir (ilseven ve dig., 2006). KKTC’ nin
tek ithalat-ihracat liman1 Gazimagusa limanidir.
Gazimagusa baskent Lefkosa’dan sonra ikinci
biiyiik sehirdir. Bolgede ithalat-ihracatin yaninda
turizm ve balik¢ilik oldukc¢a 6nemlidir.

KKTC’de ticari ve amator balik¢ilik 27/00 sayili
Su Uriinleri yasast ile Tarim ve Dogal Kaynaklar
Bakanligi Hayvancilik dairesi tarafindan diizen-
lenmektedir (Anonim, 2000). KKTC’deki avla-
nan su {irlinlerin tiir ve miktarma iligkin herhangi
bir resmi veri yoktur. Ancak yillik su iiriinleri
iiretimi olta ile aveilik hari¢ 450 ton oldugu tah-
min edilmektedir (DPO, 2013).

KKTC’de 2008 donemi itibari ile kayith balik¢i
teknesi sayis1 toplam 422 olup bunlarin 288’1 faal
olarak caligmaktadir. Toplam balik¢1 sayisi ise
381 dir. Gazimagusa bolgesinde 252 kayith gemi
sayist olup faal balik¢i gemisi sayist 170 dir
(DPO, 2013). Gazimagusa liman bélgesinde ise
90 kayith tekne bulunup 58 teknenin avcilik izni
olmakla birlikte sadece balik¢ilikla gecinen ger-
cek kisi sayis1 5 dir (Kooperatif bagkan ile kisi-
sel goriisme).

KKTC’de deniz alanlarmin biyoekolojik arastir-
malar1 (Benli ve dig., 1998), Kuzey Kibris Tiirk
Cumbhuriyeti Kiy1 Balik¢iliginin Yonetimi Projesi
(Hossucu ve dig., 1998), Kuzey Kibris deniz
alanlarmin biyoekolojik arastirmalar1 (Benli ve
dig., 2004) ve kry1 balik¢ilig1 yonetimi ve gevre
entegrasyonu projesi (Benli ve dig., 2010) adi al-
tinda toplanmistir. KKTC kullanilan av araglari-
nin teknik ozellikleri ile ilgili sadece yiiksek li-
sans bazinda bir ¢alismaya ulagilabilmistitir (Sen-
cer, 2013). Bu ¢alismada, Gazimagusa liman bol-
gesinde kullanilan aglarin teknik o6zelliklerinin
tespiti amaglanmistir. Kullanilan av araglarinin

tespitine yonelik ilk ¢aligma olmasi agisindan son
derece onemlidir.

Materyal ve Metot

Calisma, Subat ve Mart 2013 tarihleri arasinda
Gazimagusa liman bolgesinde yiiriitilmiistiir
(Sekil 1). Caligmanin verileri, bolgede ge¢imini
sadece balikeilikla saglayan balik¢ilar ile yiiz yii-
ze yapilan anketler ve av araclarinin teknik 6l-
¢limleri sonucu elde edilmistir. Av araglarinin
teknik 6zellikleri FAO (1975) standartlarina (Ne-
delec, 1975) gore MS Visio 10,0 program yar-
dimryla ¢izilmistir.

Bulgular ve Tartisma

Aragtirma kapsaminda, bolgede kullanilan 5°1 sa-
de (galsama), 3’1 fanyali olmak iizere toplam 8
farkl1 uzatma agi ile 3 farkl paragat takimi ta-
nimlanmigtir.

Uzatma aglan
Sade (Galsama) aglar

Sade uzatma aglari, hedef tiir avciligina yonelik
kullanildig1 i¢in yakalanan baliklarin isimleri ile
tanimlanmaktadir. Gazimagusa liman bolgesinde
5 farkli tip sade (galsama) uzatma agimin kulla-
nildig1 tespit edilmistir.

Akya (Lichia amia) Sade Uzatma Ag1

Akya sade uzatma ag1, 180 mm tam géz boyunda
(TGB) ve 70 goz yiiksekliginde olup poliamid
(PA) monofilament materyalden yapilmis ve ip
kalinlig1 (¢ap1) 0,90 mm’dir. Bu aglarda 0,50
oraninda donam faktorii (E) uygulanmaktadir.
Mantar yaka halat1 @ 5 mm kalinliginda polipro-
pilen (PP) materyalden olup, ylizdiiriicii olarak 7
numara plastik mantarlar iki bos bir dolu seklinde
donatilmistir. Kursun yaka halat1 ise yine @ 5
mm kalinliginda PP materyalden yapilmistir. Ag
yiiksek oldugu i¢in akinti ile siirliklenmesin diye
120 g’lik bakla kursunlar ii¢ bos bir dolu seklinde
donatilmaktadir. (Sekil 2). Baliklarin go¢ ettigi
donemde (ilkbahar—yaz) kullanilan bu aglar O-
500 m derinlige aksam giinbatim ile atilip saba-
hin erken saatlerinde toplanmaktadir. Bu aglarla
akya disinda sinagrit (Dentex dentex) ve fangri
(Pagrus pagrus) baliklar1 da yakalanmaktadir.
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. Calisma sahasi

Gazi Magusa

Sekil 1. Arastirma sahasi
Figure 1. Study area

Bakalyaro (Merluccius merluccius) Sade

Uzatma Ag1

Bakalyaro sade uzatma agi; 120 mm TGB’nda,
10 goz yiiksekliginde olup, PA monofilament
materyalden yapilmis ve ip kalinligt (¢ap1) 0,60
mm’dir. Bu aglarda genellikle 0,50 oraninda do-
nam faktorii uygulanmaktadir. Mantar yaka halati
O 5 mm kalinliginda PP materyale sahiptir ve
ylizdiiriicii olarak 3 numara plastik mantarlar dort
bos bir dolu seklinde donatilmaktadir. Kursun
yaka halati ©@ 5 mm kalinliginda, PP materyalden
yapilmistir. Batirici olarak 50 g’lik bakla kursun-
lar iki bos bir dolu seklinde donatilmaktadir (Se-
kil 3). Bu aglar ile y1l boyu donek yontemi ile av-
cilik yapilmaktadir. Bakalyaro disinda mezgit
(Merlangius euxinus) de yakalanmaktadir.

Barbunya (Mullus barbatus) Sade Uzatma Ag1

Barbunya sade uzatma aglari, 36 mm TGB’nda,
30 gbz yiiksekliginde olup, PA monofilament
materyalden yapilmis ve ip kalinlig1 (¢ap) 0,18
mm’dir. Bu aglarda, genelde 0,52 oraninda do-
nam faktorli uygulanmaktadir. Mantar yaka hala-

t1, @ 5 mm kalinliginda PP materyalden yapilmis-
tir. Yiizdiirticii olarak 2-3 numara plastik mantar-
lardan bes bos bir dolu seklinde yaklasik 175 adet
kullanilmaktadir. Alt yakada, PP @ 5 mm ve 200
m’si 23 kg gelen, i¢i kursun dist PA materyalden
yapilmig doktor yaka tabir edilen halatlar kogsma
seklinde donatilmaktir (Sekil 4). Gazimagusa
Liman civarinda yil boyunca donek yontemiyle
kullanilan bu aglar, giin batiminda atilip karanlik
olunca kaldirilmaktadir. Hedef tiiriin disinda ka-
ragéz (Diplodus vulgaris), mercan (Pagellus
erythrinus) ve sargoz (Diplodus sargus) da yaka-
lanmaktadir.

Kupes (Boops boops) Sade Uzatma Ag

Kupes sade uzatma aglart 40 mm TGB’nda, 80
goz yiiksekliginde olup, PA monofilament ma-
teryalden yapilmis ve ip kalinligir (¢ap) 0,20
mm’dir. Bu aglarda genellikle 0,50 oraninda do-
nam faktorii uygulanmaktadir. Mantar yaka halati
0 5 mm kalinliginda PP materyalden yapilmustir.
Yiizdiiriicii olarak 3,5 - 4 numara plastik mantar-
lardan sekiz bos bir dolu seklinde 250 adet kulla-
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nilmaktadir. Alt yakada @ 5 mm kalinlikta 200
m’si 23 kg gelen i¢i kursun dis1 PA materyalden
yapilmig doktor yaka tabi tabir edilen halat kulla-
nilmaktadir (Sekil 5). Liman bdlgesi civarinda yil
boyu kullanilan bu aglarla donek yontemi ile av-
cilik yapilmaktadir. Hedef tiirlin disinda istavrit
(Trachurus trachurus) ve mezgit de yakalanmak-
tadur.

Palamut (Sarda sarda) Sade Uzatma A8

Palamut sade uzatma aglari, 80 mm TGB’nda
100 goz derinligindedir. PA materyalden ya-
pilmis bu aglarin ip kalinlig1 210d/6 dir. Palamut
aglarinda genellikle 0,7 - 0,8 oraninda donam
faktorii uygulanmaktadir. Mantar yaka halat1 @ 6-
7 mm kalinlikta PP materyalden yapilmistir.
Yiizdiiriicii olarak, 7-8 numara plastik mantarlar-
dan yaklasik 277 adet kullanilmaktadir. Kursun
yaka halatina ilaveten kosma seklinde 200 m’si
23 kg gelen i¢i kursun disi, PA materyalden ya-
pilmis doktor yaka tabir edilen halat kullanilmak-
tadir (Sekil 6). Yiiksek ag oldugu igin 5-10 adet
(rlizgar ve akint1 durumuna gore) 250 g’lik ekstra
agirlik kursun yakaya ag suya birakilirken ilave
edilmektedir. Liman civarinda 6zellikle yaz ayla-
rinda donek yoOntemiyle atilan bu aglar 0 - 40
m’lerde avlanilmaktadir. Hedef tiiriin disinda ak-
ya ve sinarit de yakalanabilmektedir.

Fanyah Aglar

Gazimagusa limaninda kullanilan fanyali uzatma
aglar1 sade (galsama) aglarinda oldugu gibi hedef
tirtin ismi ile anilmaktadir. Bolgede ii¢ farkl
fanyali uzatma aginin kullanildig: tespit edilmis-
tir.

Barbunya Fanyah Uzatma Ag:

Tor ag; 36 mm TGB’unda, 50 gz derinliginde
olup, PA materyalden yapilmis ve 210d/2 no ip
kalmhgindadir. Agin her iki tarafinda bulunan 7
goz yiiksekliginde fanyalar 140 mm TGB’unda
ve 210d/2 no ip kalinligindadir. Barbunya fanyali
uzatma aglarinda genelde 0,50 - 0,55 oraninda
donam faktorii uygulanmaktadir. Fanyalar bir bos
bir dolu seklinde donatilmaktadir. Mantar yaka
halati @ 4-5 mm kalinliginda PP materyalden ya-
pilmistir. Yiizdiiriicii olarak 2,5 - 3 numara plas-
tik mantarlardan yaklagik 417 adet kullanilmak-
tadir. Kursun yaka halat1 200 m’si 23 kg gelen i¢i
kursun disi, PA materyalden yapilmis doktor ya-
ka tabir edilen halat kullanilmaktadir (Sekil 7).
Liman bolgesi civarinda, yil boyunca 30-200 m
arasinda donek yontemiyle atilan bu aglar, 4-5

saat suda kaldiktan sonra kaldirilmaktadir. Hedef
tiiriin disinda karagdz, mercan, sargoz baliklar
da yakalanmaktadir.

Mercan (Pagellus spp). Fanyah Uzatma A

Tor ag, 48 mm TGB’nda 75 gbz derinliginde
olup, PA materyalden yapilmis ve 210d/3 no ip
kalinligindadir. Agin her iki tarafinda bulunan
fanyalar 9 gbz derinliginde 180 mm TGB’unda
ve 210d/3 no ip kalinligindadir. Mercan fanyali
uzatma aglarinda genellikle 0,50-52 oraninda do-
nam faktorii uygulanmaktadir. Mantar yaka halati
@ 4-5 mm kalinliginda PP materyalden yapilmis-
tir. Yiizdiiriicii olarak 3 numara plastik mantar-
lardan yaklasik 200 adet kullanilmaktadir. Kur-
sun yakada 200 m’si 23 kg gelen i¢i kursun dist
PA materyalden yapilmis doktor yaka tabir edilen
halat kullanilmaktadir (Sekil 8). Y1l boyunca 0-
30 m arasinda donek yontemiyle atilan bu aglar,
aksam atilip sabah kaldirilir. Hedef tiiriin disinda
karag6z ve sargoz baliklar1 da bu agla yakalan-
maktadir.

Sokkan (Carpan) (Siganus spp.) Fanyah
Uzatma Ag1

Tor ag, 60 mm TGB’nda, 75 goz yiiksekliginde
olup, PA materyalden yapilmis, 210d/3 no ip ka-
linligindadir. Agin her iki tarafinda bulunan 15
g6z yiiksekliginde fanyalar 200 mm TGB’unda
ve 210d/3 no ip kalinligindadir. Sokkan fanyali
uzatma aglarinda genellikle 0,50 oraninda donam
uygulanmaktadir. Mantar yaka halat1 @ 4-5 mm
kalinliginda PP materyalden yapilmistir. Yiizdii-
rlici olarak 3 numara plastik mantarlardan top-
lam 158 adet kullanilmaktadir. Alt yakada 200
m’si 23 kg gelen ici kursun dis1 PA materyalden
yapilmig doktor yaka tabir edilen halat kullanil-
maktadir (Sekil 9). Liman civarinda y1l boyunca
0-30 m arasinda donek yontemiyle atilan bu ag-
lar, aksam atilip sabah kaldirilir. Bu aglarda Sok-
kan’1n iki tiirii (Siganus luridus ve Siganus rivu-
latus) disinda karag6z ve sorgoz baliklar1 da ya-
kalanmaktadir.

Paragat takimlari

Gazimagusa liman bolgesinde kullanilan paragat
takimlar1 anabeden (monoflament) kalinligina
gore isimlendirilmektedir. Bolgede ince, orta ve
kalin paragat olarak tanimlanan paragat takimla-
rinda kullanilan igne sayisi, av sahasiin biiyiik-
liigline gore, azaltilip cogaltilabilmektedir.
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Ince paragat

PA monoflament malzemeden yapilan ince para-
gatin hedef tiirleri mercan ve orfoz (Epinephelus
guaza)’dur. Ince paragatin ana bedeninin ¢ap1 70
mm, ara beden ve kosteklerin ise 50 mm’dir.
Késteklerin uzunlugu 1500 mm ve iki kostek ara-
st mesafe ise 2500 mm’dir (Sekil 10). Bir takim-
da ortalama 300 igne kullanilmaktadir. Biiyiik
balik hedeflendiginden 13 no diiz igne kullanil-
maktadir. Yem olarak siibye, tavukgdgsii ve kari-
des tercih edilmektedir. Ince paragat genellikle
sabaha kars1 atilip, 3—4 saat suda tutulmakta, ta-
kim kontrol edilip, tekrar yemlenerek suya bira-
kilmaktadir. Takim bu sekilde 3—4 giin veya 1
hafta suda bekletilebilmektedir. Hedef tiirlerin
disinda yilan baligi (Anguilla anguilla), vatoz ve
kopekbaligr tiirleri de yakalanmaktadir.

Orta paragat

Bolgede orta paragat olarak tanimlanan bu taki-
min ana beden ¢ap1 90, 100, 120 mm olabilmek-
tedir. Arbeden capina gore ara beden ve kostekler
sirasi ile 60 mm, 70 mm, 90 mm kalmhigindadir.
PA monoflament malzemeden yapilmis olan kds-
teklerin uzunlugu 1500 mm ve iki kdstek arasi
mesafe ise 4500 mm’dir (Sekil 11). Orta paragat-
ta 6/0 veya 7/0 diiz ignelerden 200-250 (ortalama
230) igne kullanilmaktadir. Hedef tiirler fangri,
lahos, orfoz ve sinagrit’dir. Yem olarak uskumru,
istavrit, tirsi, kupes, izmarit ve sardalyeden yarar-
lanilmaktadir. Orta paragat genellikle sabaha kar-

st atilip 3-4 saat suda tutulmakta, ince paragatta
oldugu gibi takim kontrol edilip, tekrar yemlene-
rek suya birakilmaktadir. Hedef tiirlerin disinda
yilan baligi, vatoz ve kopekbaligr tiirleri de yaka-
lanmaktadir.

Kalin paragat

PA monoflament malzemeden yapilan kalin pa-
ragatin hedef tiirleri orfoz, lahoz (Epinephelus
aeneus) ve bakalyarodur. Kalin paragatin ana be-
deni 150 mm, ara beden ve kostek caplari 120
mm olup, kosteklerin uzunlugu 1800 mm ve iki
kostek arasit mesafe ise 6000 mm’dir (Sekil 12).
Kalm paragatta 9/0, 10/0 veya 11/0 diiz igneden
yaklagik 200 igne kullanilmaktadir. Yem olarak
genelde sardalye ve kupes, derin sularda kulla-
nilmas1 durumunda eti daha sert ve dayanikli olan
siibye ve kalamar tercih edilmektedir. Bu paragat
ile y1l boyunca 500 m derinliklerde avcilik ya-
pilmaktadir. Paragat genellikle sabaha kars1 atilip
3—4 saat tutulmakta, ince ve orta paragatta oldugu
gibi balik yakalanmigsa alinip tekrar yemlenerek
suya tekrar birakilmaktadir. Hedef tiirlerin digin-
da vatoz ve kopekbalig: tiirleri de yakalanmakta-
dir.

Hedef Tiirler ve Av Donemleri

Balik¢ilarla yapilan anket calismasi sonucunda
Gazimagusa Limani’nda kiy1 balik¢iliginin he-
defledigi belli bash tiirler ve av donemleri Tablo
1’de 6zetlenmistir.

Tablo 1. Gazimagusa kiy1 balik¢iliginin hedef tiirleri ve av donemleri (SUA; sade (galsama) uzatma
ag1, FUA; fanyali uzatma ag1, IP; ince paragat, OP; orta paragat, KP; kalin paragat)

Table 1. Target species and catch seasons of Gazimagusa coastal fishereis (SUA; gill net, FUA; trammel net,
IP; thin longline, OP; middle long line, KP; thick long line).

Hedef Tiir Av Donemi Av Araci
Bakalyaro(Merluccius merluccius) Y1l boyunca SUA, KP
Barbunya (Mullus barbatus) Y1l boyunca (Aralik, Ocak yogun) SUA, FUA
Istavrit (Trachurus spp.) Mayis-Temmuz SUA
[zmarit (Spicara maena) Y1l boyunca SUA
Orfoz, (Epinephelus aeneus) Y1l boyunca IP, OP, KP
Lahos (Epinephelus guaza) Y1l boyunca IP, OP, KP
Palamut (Sarda sarda) fIkbahar-yaz SUA
Sinagrit (Dentex gibbosus) Mart-Nisan/ Y1l boyunca SUA, OP
Sokkan (Siganus spp.) Mayis-Eyliil/ Y1l boyunca FUA
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Sekil 2. Lichia amia sade uzatma agi

Figure 2. Lichia amia gill net
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Sekil 3. Merluccius merluccius sade uzatma ag1

Figure 3. Merluccius merluccius gill net
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Sekil 4. Mullus barbatus sade uzatma agi
Figure 4. Mullus barbatus gill net
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Sekil 5. Boops boops sade uzatma agi
Figure 5. Boops boops gill net
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Figure 7. Mullus barbatus trammel net
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Figure 12. Thick long line

Sonuc¢

Bu c¢alismada, Gazimagusa Limani’nda 3 tip fan-
yali, 5 tip sade (galsama) uzatma ag1 tespit edil-
mistir. Sade uzatma ag1 olarak kullanilan aglarin
(Palamut sade uzatma ag1 hari¢) tamami misina
ag tabir edilen PA monoflament materyalden ya-
pimistir. Bu aglar hedef dis1 ve hedef tiiriin kii-
cliik bireylerini yakalamasindan dolay1 Tiirki-
ye’de yasaklanmuistir (SURKOP, 2012). Fakat
KKTC genelinde halen daha yaygin olarak kulla-
nilmaktadir.

Arastirma bulgulari, KKTC’de kullanilan av
araglarinin tespiti iizerine yapilan (Sencer, 2013)
caligma ile benzerlik gostermektedir. Ayrica
uzatma aglari (sade, fanyal1) (Tablo 2) ve paragat
balik¢ilig1 (Tablo 3) iizerine yapilan bazi galig-
malardan elde edilen sonuglarla karsilastirilabilir
niteliktedir.

Gazimagusa liman bolgesinde licret karsiliginda
uzatma ag1 yapilmaktadir. Ucret karsiiginda do-
natilan aglarda donam farki bulunmazken, ¢ako
boylar1 degisiklik gostermektedir. Kisinin kendi-
sine donattig1 aglarin ¢cako boyunu mukavemeti
artirmak i¢in daha kisa tuttugu goriiliirken, {icret
karsiligi yaptig1 takimlar iscilikten kaginmak
amaci ile daha uzun oldugu gozlemlenmistir. Bir
posta (200 m) agin malzeme hari¢ is¢ilik fiyati
0,55% dir.

PAMONO @ 1,5

PAmono @ 1,2

X600 LJ

KKTC devleti, balik¢iligr desteklemek amaci ile
tekne ve motor giicii biyiikliigli gozetmeksizin
balik¢1 ruhsath her tekneye, tekne basina her ii¢
ayda bir yaklagik 1220 $’lik yardim vermektedir.
Devletten tesvik almak amaci ile diger meslek
grubuna mensup kisilerinde balik¢1 ruhsatlh tekne
satin aldig1 bu durumunda tekne fiyatlarina yan-
sidig1 goriilmistiir. Herhangi bir 6zelligi olmayan
teknelerin fiyatinin ¢ok yiiksek fiyatlarda satiga
sunuldugu (10 m herhangi bir mekanizasyon ve
navigasyon cihazi bulunmayan balik¢1 teknesi
yaklasik 42000 $) tespit edilmistir. Ileriye ydne-
lik balikeiliga verilen desteklerin karaya cikarti-
lan {iriin bazinda verilmesi ile hem ge¢imini ba-
likgilikla saglayan gercek balik¢ilarin daha sag-
likli desteklenecek hem de liman bolgesindeki
tekne sayisimni azalacagi ve tekne fiyatlarinin
normale inecegi diisiiniilmektedir.

Ilerideki calismalarda gerek av aracglarmin per-
formanslar1 ve secicilik 6zellikleri gerekse yaka-
lanan baliklarin morfolojik ve biyolojik &zellikle-
ri ortaya konmalidir. Bilimsel ¢aligmalarin tiim
KKTC karasularina yayilmast ve siirdiiriilebilir
balik¢ilik i¢in balik¢iligin siirekli izlenmesi ge-
rekmektedir.
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Tablo2. Sade ve fanyali uzatma aglar1 lizerine yapilan ¢alismalardan bazilari (E: Donam faktorii,
TGB: Tam g6z boyu, @: ¢ap)
Table2. Some studies conducted on gill net and trammel net E: Hanging ratio; TGB: Mesh size, O: diameter)
Derinlik Kursun Yaka Mantar Yala Famva Famva Famva
E  TGB(mm) ipKalmh (Géz savis)) Halan (@) Hahti1(@) (IGB) ip kalmhz Derinlizi _Arastii
041 3640 210d/2 33 4mmPP  4mmPP - - - Almagag ve dig. (2008)
0350 22 103d/2 4mmPP  SmmPP - - - Asazve dig. (2008)
040 36 2104/ 3 33 35mmPP  35mmPP - - - Asdin ve Metin (2008)
SadeBarbumaam 040 36 210d/3 70 35mmPP  35mmPP - - - Aydn ve Metin (2008)
e 072 34-36  210d/2-3 50 3-4mmPP  4mmPP - - - Yildiz ve Karakulak (2010a)
050 4 210d/3 33 4mmPP  4mmPP - - - Alyol ve Ceyhan (20113)
0,50 36 Mono PAG020 mm 30 EKursmluip 5 mmPP Sencer, 2013
0352 36 Mono PA @018 mm 30 Eursmluip 5 mmPP - - - Meveut galizma
030 84 2104/ 4 200 SmmPP  5mmPP - - - Ceyhan ve Akyol (2003)
030 80 210d/ 4 200 4mmPP  43mmPP - - - Alyol ve Ceyhan (2007)
Sade palamut an 081 7284 210d/ 3-4 200600  46mm(PP) 46mmPP - - - Yildiz ve Karakulak (2010b)
0.50 68 2104/ 4 600 j6mmPP  4mmPP - - - Alyol ve dig. (2011b)
030 84 2104/ 6-9 70-100  Kursmluip 5 mmPP Sencer, 2013
075 S0 2104/ 6 100 Kurpmluip  6-7mmPP - - - Meveut galigma
032 30 Mono PA@023 mm 49 jmmPP 5 mmPP 125 mm 2104/ 4 0 7 Alazve Gurbet (2003)
032 30 210d/ 4 49 SmmPP  SmmPP 125 mm 2104/ 40 7 Alazve Gurbet (2005)
067 2104/ 4 50 4mmPP  4mmPP 220 mm 2104/ 610 6 Ceyhan ve Akyol (2003)
066 44 210d/2 43 4mmPP  4mmFP 220 mm 2104/ 60 45 Alyol ve Ceshan (2007)
Famyali barbuma agr 0,59 3436 210d/2-3 30 45mmPP  354mmPP 120-360mm  210d/4-6no 5 Yildiz ve Karallak (2010a)
063 M 2104/ 4 30 4mmPP  4mmPP 220 mm 2104/ 60 5.3 Alyol ve Ceyhan (20113)
066 72 210d/2 75 6mmPP  46mmPP  360mm 2104/ 2m 3.3 Alyol ve Ceyhan (2011b)
030 323 210d/2 30-60 Kursmluip 4 mmPP 180 mm 2104/ 3450 1.3 Sencer (2013)
035 3 210d/2 30 Kupmluip  4-5mmPP  140mm 210d/ 20 7 Meveut caligma
030 64 2104/ 4 30 43mmPP  4mmPP 280 mm 2104 60 9 Alyol ve Ceyhan (2007)
046 356 Mono PA 020 mm 60 Kurzmluip 4 mmPP 290 mm Mono PA@ 02832 m ] Sencer, 2013
Fasmali sollan ai 050 60 2104/ 3 15 45mmPP 4 5mmPP 200 mm 2104/ 3 no 15 Meveut calisma

Table3. Paragat balik¢ilig1 lizerine yapilan ¢alismalardan bazilari (@: ¢cap, m: metre)

Table3. Some studies conducted on long line (@: diameter, m: meter)

Ana beden Kistek Izne no Izne sayis1 Kistek boyu Kistekler arasi  Arastina

{0, mm) {0, mm) {m) mesafe (m)

0,70 045 14 100 0.8 5 Ulas ve Diizbastilar (2001)

1.45 0,35 14 120 0.5 5 Tlkyaz ve dig. (2011)
Ince paragat 0,70 0.50 11-12 200 1.5 435 Akyol ve Cevhan (2011a)

0,80 0,50 13-14 300 1-1.5 57 Sencer (2013)

0,70 0,50 13 300 1.5 25 Mevcut calisma

1,50 1,20 - 220 1.8 5.5 Akyol ve dig. (2009)

1.20 1.50 2 500 3-3 50 Akyol ve Cevhan (2010b)
Kalin paragat 1,00 0,70 8-9 110 1.5 9 Alkyol ve Cevhan (2011a)

1.20 0,90 5 200 1-1.5 10 Sencer (2013)

1.50 1.20 9/0-11/0 600 1.8 6 Mevcut calisma
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Abstract:

The physicochemical features and species composition
and density of zooplankton of K&prii¢ay estuary inves-
tigated monthly sampling from selected 5 stations be-
tween January and December, 2009. In this study, Zo-
oplankton which are Rotifera (20), Cladocera (6), Co-
pepoda (34), and Cnidaria, Tubilariidae, Foraminifera,
Tintinida, Cirripedia, Gastropoda, Polychaeta, Chae-
tognatha, Decapoda, Ichthyoplankton one of each of
determined 70 taxons in Kopriicay River estuarin
zone. The dominant taxa in Kopriicay River estuarin
zone consist of Oithona nana, Clausocalanus arcui-
cornis, Acartia discaudata, Paracalanus parvus, Eu-
chlanis dilatata and Cephalodella gibba and these
species are eurohalin character types of zooplankton.
In Kopriicay River estuarin zone, the highest and the
lowest Copepoda density semptember (25627.33
+8369 ind./m*) and february (3050 £1701 ind./m?), ;
the highest and the lowest Rotifera density january
(12152 +6835 ind./m> and september (187 +76
ind./m?); the highest and the lowest Cladocera density
august (2687 +604 ind./m*) and february (0 0
ind./m?); the highest and the lowest other organisms
february (3226,33 +586 ind./m*) and may (648 £178
ind./m?), respectively. This article was prepared from
the doctoral thesis.
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Introduction

Estuary is a semi-enclosed coastal body of water,
which has a free connection with the open sea,
and within sea water is water measurably diluted
with freshwater derived from land drainage. Es-
tuaries are where ‘fresh’ river water and saline
sea water mix (Prandle, 2009). The estuarine en-
vironment is characterized by having a constantly
changing mixture of salt and freshwater, and by
being dominated by fine sedimentary material
carried into the estuary from the sea and rivers,
which accumulates in the estuary to form mud-
flats. The mixtures of salt and freshwater present
challenges to the physiology of the animals,
which few are able to adapt to (McLusky and EI-
liott, 2004).

Estuaries are transition zones between rivers and
the sea, which differ from both in abiotic and bio-
tic conditions. Temperature, salinity, and turbidi-
ty fluctuation a daily basis and reach more ex-
tremes in estuarine waters than they do at sea or
in rivers. From a biotic point of view, estuaries
are highly productive ecosystems ranking at the

Isparta ©
o Egirdir o Baspinar
Karacahisar
Siiteiiler
Degirmendzii
Kipriicay River
° -
Antalya Sen];
& Manavgat
Antalva Kirfezi
Alanya

same level as coral reefs and mangrove swamps
(McLusky and Elliott, 2004).

Salinity and temperature are the most important
factors that affect the distribution of estuarine
marine organisms because these factors are relat-
ed to the regulation of metabolism and osmosis
(Kinne 1967). The zooplankton of Kopriicay es-
tuarine zone were firstly investigated by this
study.

Materials and Methods

Kopriigay River is located south of the Turkey. It
extends for 150 km and east near the town of
Serik into the Mediterranean Sea with a wide es-
tuary zone (Figure 1). The Kopriigay estuary is
classified as a medium sized estuary (Kiigiik,
1997). The estuary is navigable for approximate-
ly 1 km and the widest portion is about 170 m.
The system is mostly shallow, mainly between
1.5 and 3 m. Agricultural land within the catch-
ment area are, however, relatively undisturbed.

Figurel. Positions of stations and map of the Kopriicay estuary
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Physico-chemical (salinity and temperature, pH,
dissolved oxygen) properties, biological variables
(chlorophyll-a), the zooplankton community
structure and biomass were investigated monthly
at five stations in the Kopriigay estuary for a pe-
riod of one year. Four stations were located in the
upper, middle and lower reaches of the estuary
and one station were located coastal zone to as-
sess spatial patterns in the biology (Figure 1).
Temperature, pH, salinity, dissolved oxygen,
electrical conductivity at 2, 3, 4 and 5% station
were measured separately in the surface and bot-
tom (1.5-2 m depth) but Chl a was only measured
from the surface. Physico-chemical variables of
1* station were measured separately from sur-
face, 20 and 30 m.

Monthly sampling of zooplankton was performed
from January 2009 to December 2009 for 12
months, , using a conical standard plankton net of
55 um mesh size, with an opening diameter of 17
cm and 1 m length. The net was towed horizon-
tally just beneath the surface for 10 min (speed of
boat 1.5 knots) and vertically from the bottom
toward the surface (samples were taken from 10,
20 and 30 m for the 1* station and 1.5-2 m depth
for 2, 3, 4 and 5™ station) A flowmeter was fitted
onto the opening of the net to calculate the filtra-
tion rate and efficiency. Samples were preserved
immediately with buffered formaldehyde solution
to make the final concentration of about 4%. In
the laboratory, zooplankton species were identi-
fied and taxon abundance (per cubic metre) was
estimated from a 1 ml subsample, taken after
thorough mixing of the entire sample (100 mL)
(Ozel, 1992). Numerous publications and taxo-
nomic references were used for identification,
such as (Edmondson, 1959-a; Elster and Ohle,
1974; Pontin, 1978; Koste, 1978-a, b, Rutner-
Kolisko, 1974). Edmondson (1959-b), Rose
(1933), Brodskii  (1950), Grice (1962),
Kasturirangan (1963),  Frost and Fleminger
(1968), Edmondson (1959-c), Bayly (1972),
Newel and Newel (1977), Mazzocchi et al.,
(1995), Einsle (1996), Palomares et al., (1998),
Boltovskoy (1999-a,b), Dussart and Defaye
(2001), Boxshall and Halsey (2004-a,b),
Boltovskoy, (1999-a,b), Perry (2003).

To determine the chlorophyll @ (chl. a; g 1) con-
centration, 100-ml aliquots were filtered through
0.45 um cellulose acetate filters (Millipore),
which were stored frozen until analysis (within 2
or 3 days). Chl. a concentration was determined

spectrophotometrically using the monochromatic
method of Wetzel & Likens (2000).

Results are reported as mean values + standard
errors. One-way ANOVA was used to test for
significant effects of location and season on the
abundance of total zooplankton, rotifers, cladoc-
erans and copepods. Significant differences were
identified at P<0.05. The analyses were done us-
ing IBM_ SPSS 15 for Windows (IBM Compa-
ny, NY, USA) (Esteves, 2011).

Results and Discussion

Average values and standard errors of the meas-
urements are given the following tables (Tablel
and 2). The variances between stations were sig-
nificantly different (p<0.05).

The highest temperature of the surface water was
found to be 30.5°C (August 1% station) and the
lowest 11°C (January, 5™ station); the highest
temperature of deep water was recorded 31°C
(August 2 and 3" stations) and the lowest was
11.2°C (January, 5" station) (Figure 2). The dif-
ference between surface and bottom water was
not significant (P>0.05).

The difference between surface and bottom water
in June, July, August and September were signif-
icant (P<0.05) but there were no significant dif-
ferecences were found in other months. The sa-
linity variances that were measured from surface
and bottom with highest and lowest values were
found to be 36 ppt (August, 1st station), 0.1 ppt
(5™ station) and 35.9 ppt (August, 1% station 20
and 30 m), 0.1 ppt (December, 5™ station), re-
spectively (P>0.05) (Figure 3).

The concentration of dissolved oxygen variances
that were measured from surface and bottom with
highest and lowest values were found to be 10.23
mg/L (February, 5th station),7.4 mg/L (October,
Ist station), and 9.8 mg/L (February, 5th sta-
tion), 7.2 mg/L (October, 1st station 30 m) re-
spectively (Figure 4). The difference between
surface and bottom water in June and August
were significant (P<0.05) but there were no sig-
nificant differecences were found not significant
in other months.

The samples collected during the study period
indicate the presence Rotifera (20), Cladocera
(6), Copepoda (34), and Cnidaria, Tubilariidae,
Foraminifera, Tintinida, Cirripedia, Gastropoda,
Polychaeta, Chaetognatha, Decapoda, Ichthy-
oplankton one of each of determined 70 taxons in
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Kopriigay River estuarin zone. The zooplankton

species studied in the lake are as follow;

ROTIFERA

Trichotria pocillum (Miiller, 1773)
Macrochaetus collinsi (Gosse, 1867)
Colurella unicinata (Miiller, 1773)
Colurella sp. (Miiler, 1773)

Lepadella ovalis (Miiler, 1786)
Brachionus plicatilis (Miler, 1786)
Keratella cochlearis (Gosse, 1851)
Lecane luna (Miiler, 1776)

Lecane lunaris (Ehr., 1832)

Lecane filexilis (Gosse, 1886)
Monommata longiseta (Miiler, 1786)
Cephalodella gibba (Ehr., 1838)
Trichocerca longiseta (Schrank, 1802)
Ascomorpha ovalis (Carlin, 1943)
Gastropus stylifer (Imhof, 1891)
Rotaria sp.

Synchaeta sp.

CLADOCERA

Alona sp.

Bosmina longirostris (O. F. Miiller, 1785)
Penilia avirostris (Dana, 1849)

Evadne spinifera P.E.Muller, 1867
Evadne nordmanni (Lovén, 1836)
Podon polyphemoides Leuckart,1859
COPEPODA

Clausocalanus arcuicornis (Dana, 1849)
Clausocalanus furcatus (Brady, 1883)
Pseudodiaptomus marinus Sato, 1913
Acartia discaudata (Giesbrecht, 1892)
Acartia clausi (Giesbrecht, 1889)
Acartia latisetosa (Giesbrecht, 1892)
Acartia negligens (Dana, 1849)

Acartia grani (Sars, 1904)

Paracalanus parvus (Claus, 1863)
Paracalanus aculeatus (Giesbrecht,1888)
Paracalanus nanus (Sars, 1907)
Calocalanus styliremis (Giesbrecht,1888)
Acrocalanus sp.
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Temora stylifera (Dana, 1849)
Candacia armata (Boeck, 1872)
Labidocera sp.

Pontella mediterranea (Claus, 1863)
Pleuromamma gracilis (Claus, 1863)
Mecynocera clausi (Thompson, 1888)
Centropages furcatus (Dana, 1852)
Centropages kroyeri (Giesbrecht,1892 )
Centropages violaceus (Claus, 1863)
Phaenna spinifera (Claus, 1863)
Oithona nana (Giesbrecht, 1892)
Oithona plumifera (Baird, 1843)
Oithona helgolandica (Claus, 1863)
Cyclops abyssorum (Sars, 1863)
Coryceaus sp.

Oncaea mediterranea (Claus, 1863)
Oncaea minuta (Giesbrecht, 1892)
Sapphirina sp.

Euterpina acutifrons (Dana, 1852)
Microsetella rosea (Dana, 1848)
Macrosetella gracilis (Dana, 1847)
OTHER

Cnidaria (Actinula larvast)
Foraminifera

Tintinida

Cirripedia

Bivalvia

Polychaeta

Ostracoda

Chaetognatha

Decapoda (Zoea)
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Table 1. Mean values of hydrological parameters measured on the surface

Erdogan and Ertan, 1(1): 19-32 (2015)

Stations
1 2 3 4 5
Parameter M=S.E M=£S.E M=S.E M=S.E M=£S.E
Min-Max Min-Max Min-Max Min-Max Min-Max
Tempature (°C) 22.63 £1.26* 16.69 £0.92° 15.97 £0.95° 15.4 +£0.83P 15.10 £0.69°
16.6-30.5 12.5-23.8 11.1-23.2 11.1-21.2 11-19.2
pH 8.12-8.48 8.05-8.58 8.05-8.6 8.18-8.7 8.11-8.7
8.32 £0.03* 8.34 £0.06* 8.34 £0.05% 8.37 £0.062 8.37 £0.052
DO (mg/L) 7.96 £0.08° 8.26 £0.05%° 8.59 £0.08° 9.19 £0.132 9.57 £0.16?
7.4-8.5 7.95-8.6 8.15-9.1 8.22-9.75 8.26-10.23
Salinity (ppt) 35.45+0.102 4.65 +£2.50° 0.46+0.13° 0.36 £0.08° 0.26 +£0.05°
34.6-36 0.2-29.4 0.1-1.8 0.1-1.1 0.1-0.8
EC (uS/cm) 50600.00 £866* 5815.71 +866° 587.67 £147b¢ 665.34 +179b¢ 467.60 £94°
46800-57200 290.6-32600 290-1980 267.9-2190 202-1410
Chl-a (mg/m®) 1.45+0.10° 3.26 +£0.38* 4.12 £0.49* 3.67 £0.38? 1.22 +£0.10°
0.9-2.2 1.8-6.3 2.4-7.5 2.2-6.9 0.7-1.9
Secchi-depth (m) 9-16 0.9-1.2 0.7-1.4 0.8-1.2 0.6-1
12.33 +0.58% 1.06 £0.03° 1.14 £0.05° 0.99 +0.04° 0.85 +0.03°

Different letters in the same row, shows the differences between the stations (P<0.05). DO: dissolved oxygen, EC: electrical

conductivity, Chl a: Chlorophyll-a. M: Mean, S.E: Standart error.

Table 2. Results of hydrological parameters measured on the bottom stations

1(30m) 2 3 4 5
Parameter M+S.E M=+S.E M+S.E M+S.E M+S.E
Min-Max Min-Max Min-Max Min-Max Min-Max
Temp. (°C) 22.46 £1.26* 19.87 +£1.64® 19.05 +£1.85% 18.07 £1.75ab 15.56 £0.79°
17.5-30.6 13.1-31 11.7-31 11.4-28.3 11.2-19.4
pH 8.31 £0.02° 8.30 £0.05% 8.30 £0.042 8.35 +0.06% 8.32 +£0.05?
8.2-8.51 8.05-8.56 8.1-8.53 8.1-8.7 8.08-8.65
DO (mg/L) 7.83 £0.08%° 7.56 £0.10° 7.90 £0.11%° 8.22 £0.16° 8.77 £0.14*
7.2-8.41 7.12-7.97 7.12-8.32 7.13-8.8 8.12-9.8
Salinity (ppt) 35.57 £0.092 24.33 £4.15% 13.61 +4.61" 11.58 +£4.82b¢ 8.33 +4.23¢
35.3-35.9 2.1-35.5 0.2-35.4 0.2-35.3 0.2-33.8
EC (uS/cm) 50991.67 £896.3*  34485.00 £6076.53%  19955.58 £6822.53%  16772.00 £6961.53>*  10950.41 +5511.66°
47000-57100 2950-54300 301-53000 301.2-52600 278.4-43900

Different letters in the same row, shows the differences between the stations (P<0.05). Temp: temparuture, DO: dissolved

oxygen, EC: electrical conductivity, M: Mean, S.E: Standart error)
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Figure 3. Salinite values (mg/L) measured on the surface (s) and bottom (b) stations
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The densitiy of zooplankton variances with high-
est and lowest values were found to be copepod
September 25627.33 +8369 ind/m’, January
(2939.33 £1537 ind/m’) and Rotifera January
12152 +6835 ind/m?, September 187 £76 ind/m’,
Cladocera August 2687 +604 ind/m?, February 0
+0 ind/m?, other organisms, March 3226.33 +586
ind/m’, May 648.06 +178 ind/m’ respectively
(Table 3 and Figure 5).

Mean density of zooplankton groups at 2, 3 and
4™ stations as a result of horizontal shooting (ex-
cluding sea area) figure 6 is also given. Copepod
reached the highest density at 3™ station (ind/m3
12519.17 £3837). The highest mean density of

zooplankton was observed at station 3 (21698.33
+4108 ind/m®).

Mean density of zooplankton groups at 2, 3 and
4™ stations as a result of vertical shooting (ex-
cluding sea area) figure 7 is also given. Copepod
reached the highest density at 3" station (ind/m’
(26025.17 £6647 ind/m*). The highest mean den-
sity of zooplankton was found at 3™ station
(38571.25 £6532 ind/m?).

There were no significant differences between
depths (10, 20 and 30 meters) at 1% station (P>
0.05). Mean zooplankton density at 1% station is
given in figure 8. The highest zooplankton densi-
ty (15090 +£351 ind/m?) was obtained in August.
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Figure 5. Mean density of zooplankton groups

Table 3. Monthly variation of mean zooplankton in the Koprucay estuary

Copepod Rotifer Cladocera Diger
January 2939,33 £1537¢ 12152 +6835° 65 +43¢ 1138,39 +272%
February 3050 £1701°¢ 9905 +6996° 0 +09 1277 £218%
March 6482,67 1674 1139,5 +£475%¢ 55,33 +494 3226,33 £586°
April 6492,67 £1945 827 £2178b¢ 351,33 £137% 1527,493 £399%
May 5397 £1356° 866 £2093b¢ 1172 £1492bed 648,06 £178°
June 11004,33 £40392% 976 £259%¢ 1576 £973d 1340 £4012°
July 22512 +£7260%° 934 £2632¢ 2468,33 £658% 2080,33 +£503%
August 23947 +8360° 720 £266 2687 +£604° 2115 +480%
September 25627,33 £83692 187 £76¢ 1476,67 £4962<d 2350,33 +418
October 18017 +£5645%¢ 626 £235° 1916,33 +£334ab¢ 2079,33 +£522%
November 5321,67 £1639% 878 £236°¢ 1317 +20270 1804,33 £316%
December  3803,67 £1091,501°¢ 905 +535%¢ 1467,67 28154 1838 +153%

Different letters in the same row, shows the differences between the months (P<0.05)
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Figure 10. The density of common species as function of months in Kopriigay River estuary

28



Journal of
Aquaculture Engineering and Fisheries Research

Erdogan and Ertan, 1(1): 19-32 (2015)

Journal abbreviation: J Aquacult Eng Fish Res

When curve of zooplankton density is observed,
two significant increase (peak) has been found
(Figure 9). The first and highest was in Septem-
ber and the second and the lower in January. The
highest zooplankton density determinated in Sep-
tember (29641.33 ind/m?), while the lowest den-
sity was in March (8083,06 ind/m?).

The density of common species in accordance
with months in Kopriicay River estuary is given
in figure 10.

Estuaries are transition zones between rivers and
the sea, fresh waters of the river found at the top
of the water column due to the differences in
density while sea water is moving toward the
lower part of the water. Therefore, sampling of
plankton in this study in which physico-chemical
measurements were performed were made to re-
flect this situation (bottom and surface).

Temperature values of all stations were found
higher at deeper parts than those of the surface
waters. The river effect was more dominate dur-
ing the winter months, while the marine effect
continued from April to November. This was
seen especially at 2, 3 and 4™ stations. By taking
into account the mean of temperature values of
one year, differences between surface and bottom
waters were not statistically significant (P>0,05).
Compared to the stations in themselves, 1 and 5
is significantly different from other stations
(P<0.05).Similarly, because of the increasing ef-
fect of sea during the summer months, salinity
has been more than 35 ppt at 2. and 3" stations.
Dissolved oxygen value decreased towards the
from sea to the river. The differences between
surface and bottom waters in June and August
were significant (P<0.05), in other months were
not significant (P>0.05). The highest chlorophyll-
a value was determined at 3™ station (in May),
while the lowest was at 5™ station (in December)
It can be concluded as compliance with the con-
ditions of light and temperature during the spring
semester, zooplankton grazing during the sum-
mer and reduction of light and temperature dur-
ing winter. Secchi disk is an indicator of the
trophic state and a measure of turbidity. Visibility
at 3" station is deeper than 4 and 5"stations. It
could be the result of effectiveness of rainfall and
river at 4 and 5" stations.

During the sampling preiod 70 taxa was ob-
served, thirty-four species of Copepoda was iden-

tified (Table 1). Zooplankton community was
characterized by the presence of freshwater, estu-
arine, coastal and oceanic species.

Copepods are clearly dominating in the zoo-
plankton community. Copepods comprised 18-
21% of the total zooplankton in January and Feb-
ruary. Starting from the spring with the increase
of salinity, total copepod was comprised 80, 81
and 86% of community in July, August and Sep-
tember respectively. Among the calanoid fami-
lies, Paracalanidae, Clausocalanidae and Temori-
dae were the most important families in terms of
abundance, biomass and productivity. (Isinibilir
et al., 2008, Miyashita et al, 2009). We found two
species of Clausocalanus (Clausocalanus arcui-
cornis, C. furcatus), the calanoid copepod Clau-
socalanus arcuicornis was the most abundant
taxon (August, 4290 ind/m*). Paracalanus par-
vus comprised 10.8 % of zooplankton total abun-
dance in September.

Species belonging to the genus Oithona is typical
of the region estuaries (Isinibilir et al., 2008,
Vieira et al., 2003, Sterza and Fernandez, 2006,).
We found three species of Oithonidae (Qithona
helgolandica, QOithona nana ve OQOithona
plumifera), Oithona nana and Oithona plumifera
was seen as dominant taxa at 2 and 3™ stations,
but Oithona helgolandica were found only at 1%
station. Oithona nana comprised 10.86% of zoo-
plankton total abundance in Augst.

Among the zooplankton, Pseudodiaptomus and
Acartia numerically and by biomass dominate the
zooplankton community (Perissinotto et al.,
2000; Froneman, 2002a; Kibirige and Perissinot-
to, 2003b). We found five species of Acartia ge-
nus (Acartia discaudata, Acartia clausi, Acartia
latisetosa, Acartia negligens and Acartia grani).
Especially, Acartia discaudata has reached very
high number of individuals (September, 2650
ind/m®). A.negligens, on the other hand, is a typi-
cally oceanic form and hence 1ts absence at the
estuarine station is explained (Pillai et al., 1973).
Acartia negligens were only found at 1% station
(marine region).

Six cladocera species (4lona sp., Bosmina longi-
rostris, Penilia avirostris, Evadne spinifera, E.
nordmanni and Podon polyphemoides) were
identified in the Kopriigay estuary. Evadne spi-
nifera, Podon polyphemoides, Penilia avirostris,
Bosmina longirostris were common species in
estuaries (Puelles et al., 2004, Chicharo et al.,
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2001, Bosh and Taylor, 1968). Bosmina longiros-
tris, Evadne spinifera, E.nordmanni ve Penilia
avirostris at 2, 3 and 4™ stations, Podon poly-
phemoides were only determined at 1% station.

Rotifers may also play an important role in the
river food web, mainly due to their ability to fil-
ter bacteria and small-sized phytoplankton, which
are common in this ecosystem. During the period
of the investigation, 20 rotifer species were de-
termined. Notholca squamula, Trichotria pocil-
lum, Euchlanis dilatata, Colurella unicinata, Le-
padella ovalis, Cephalodella gibba, Keratella
cochlearis were common species Kdpriicay estu-
ary. This species are typically estuaries rotifer
species (Azemar et al., 2010, Holst et al., 1998,
Crump and Baross, 1996, Kim and Joo, 2000).
The density of Cephalodella gibba exceeded
5000 ind/m’ and it accounted for over 50% of the
total rotifer community in February.

Conclusion

In conclusion, our results indicate a link between
zooplankton distribution and physical features in
the area investigated. Zooplankton biomasses
were increased with the rise of temperature and
salinity. Previous studies have been only focused
on lakes, rivers and the sea. There are a few stud-
ies on estuarine zooplankton in Turkey (Bat et
al., 2007, Isinibilir et al., 2008). This study might
contribute to Turkish zooplankton fauna and be a
reference for detailed studies in future on Ko-
priicay estuary zone and other estuaries.
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Oz:

Bu aragtirmada, Iskenderun bdlgesindeki taze su iiriinlerinin
pazarlama yapisi incelenmistir. Su iriinlerinin perakende
satisini yapan igletmelerin, triinlerini nasil tedarik ettikleri
ve tiiketiciye ne sekilde sunduklari hakkinda bilgiler edinil-
meye calisilmstir. Isletmelerin pazarlama yapilar incelenir-
ken perakende ticaret yapan isletmelerin kendilerini nasil
tantmladiklari, tiiketiciye sunduklar tirlinleri nasil ve ne za-
man temin ettikleri, {irlin temininde karsilagilan problemler,
iriinii ne kadar siireyle muhafaza ettikleri, ellerinde kalan
iriinii nasil degerlendirdikleri, #iriiniin fiyatin1 belirlerken
neleri dikkate aldiklari, tiiketicilerin ne tiir triinleri tercih
ettikleri, faaliyet gelirlerini agirlikli olarak hangi tiriinlerden
elde ettikleri, rakip durumdaki diger perakende isletmelere
giivenip gilivenmedikleri, meslegin tercih edilme sebepleri,
meslekten memnuniyet dereceleri, igletmelerin gelecege ba-
kis agilari, pazarlama kanallar1 gibi bir¢ok faktdr incelen-
migtir. Arastirma sonucunda, su iirlinlerinin perakende tica-
retiyle ugrasan igletmelerin en temel sorununun iiriin tedarik
zorlugu ve teminindeki diizensizlik oldugu anlasilmustir. Is-
kenderun’da toptan balik halinin olmamasi, mevcut pera-
kende balik¢1 pazarmin ihtiyaca yetmemesi ve merkezden
uzak olmasi diger bir sorundur. Pazarlama hizmetleri, reka-
bet ve finansman agisindan yetersizliklere sebep oldugu i¢in
pazarin saydam olmamasina neden olmaktadir. Bu durum
genel anlamda ilk iiretici olan balik¢1 ve son tiiketiciye de-
zavantaj olusturmaktadir. Perakende esnafi, diger taraflara
nazaran daha fazla memnuniyet gostermektedir.

Anahtar Kelimeler:

Su Uriinleri Ticareti, Perakende,

Iskenderun

Balik¢ilik  Yo6netimi,

Abstract:

Evaluation of Dynamics of Fish Retail Trade in Iskende-
run

In this study, fish marketing structure were investigated in
Iskenderun. The information which is fishery products was
obtained from businesses engaged in the retail sales which
they supply and how they offer to customer. During study
many factors have been examined in marketing. These fac-
tors are listed; retail trade enterprises engaged themselves
describe, how they provide the consumer the products when
and how they procure, product supply problems in the prod-
uct, how long kept their hands remaining in the product,
how they evaluate the product's price when determining
what they consider the consumer what kind of products they
prefer, which products are mainly operating income earned
from its competitors in case they trust other retail business-
es, professional reasons for the preference, the degree of sat-
isfaction of the profession, the future perspectives of enter-
prises and marketing channels. The basic problem dealing
with retail trade enterprises is difficulty of obtaining product
and irregularities. Another problem is the lack of wholesale
fish market, insufficient fish market and the current retail
fishing is far from the city center. Marketing services, com-
petition and financial terms to cause failure of the market
leads to be transparent. This situation for the fisherman and
consumer, are disadvantages. Retail trades are satisfied
compared to other sides.

Keywords:

Fish Trading, Retail, Fisheries Management, Iskenderun
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Giris

Balikgilik  ekonomisi, balik¢ilik ydnetiminde
yaygin olarak kullanilan bir ifadedir. Ancak Tii-
rkiye’de yeterince yaygin degildir. Genel an-
lamda Tiirkiye’de balik¢iligin, ekonomik boyutu
goz ardi edilerek, ekonomik agidan izlenmeden
yonetilmeye ¢alisildig1 sdylenebilir (Unal, 2002).
Oysa Sorumlu Balik¢ilik Uygulamasi “Balikeilik
ile ilgili yonetim ve koruma diizenlemelerinin
kaynaga iligkin bilgilerin yaninda ilgili ¢cevresel,
ekonomik ve sosyal faktorler dikkate alinarak bi-
limsel verilere dayandirilmasi” ilkesi sabittir (El-
ekon, 2007). Birlesmis Milletler Diinya Gida
Orgiitii  (FAO) balikcilhik yonetimiyle ilgili

aragtirmalarin arttirllmasinin gerekliligini
vurgulamaktadir  (Anonymous, 1995). Bu
aciklamada  gelistirilen ~ strateji  kapsaminda

balikgilik sektdriiniin  sosyo-ekonomik ydniine
iligkin bilginin 6nemi iizerinde detayli olarak du-
ralamaktadir (Anonymous, 2003).

Balike¢ilik ekonomisi alaninda iilkemizde ve dii-
nyada yapilan smirli c¢aligmalar daha ¢ok
balike¢ilik filosunun ekonomik analizine ydnelik
olup diger sektorel dinamikler géz ardi edilmistir
(Sabatella ve Franquesa, 2004). Oysa ekonominin
temel ilkesi olan talep ve arz dengesi ekonomik
faaliyetleri sekillendirmektedir. Avrupa Birligi,
Ortak Piyasa Diizeni (OPD)’nin biitiinlesmis bir
parcast olan balik¢ilik ve su iiriinlerine yonelik
avcilik ve yetistiricilik riinlerinde istikrarli bir
fiyat olusumunun elde edilmelidir. Bu esnada
arz-talep arasinda en uygun dengenin saglanmasi
esastir (Ermis, 2008).

Iskenderun bolgesinin, su iiriinleri avciligr ve
yetistiriciligi  agisindan, yiiksek potansiyeli
bulunmaktadir. Bu potansiyelin sorumlu ve
siirdiiriilebilir degerlendirilmesi, hem Tiirkiye
hem de bu bolgenin sosyoekonomik yapisi
acisindan dénemlidir. Kaynagin bu denli 6nemi ve
potansiyeli olmasina ragmen, balik¢ilikla ilgili
taraflar genelde memnuniyetsizlikleri ile giin-
demde olmaktadirlar. Bu hosnutsuzlugun birgok
nedeni bulunmaktadir. Av miktarlarinin asirt
avlanma basta olmak iizere, bir dizi nedenden
Otiirii yildan yila azalmasi da taraflarmm gelirini
ayn1 yonde etkilemistir (Sahinler vd, 2005).

Gelismis ve gelismekte olan iilkelerde ticaret
hacminin énemli bir kismini, (yaklasik %80) pe-
rakendecilik olusturmaktadir (Tasdan vd, 2010).
Bir pazarin stirekliligi agisindan, iiretici ile tii-
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ketici ¢ikarlarinin esit sekilde ele alinmasi ger-
ekmektedir. Herhangi bir siirdiiriilebilir yonetim
programinin birincil amaci, piyasaya olumlu
yonde katki saglamaktir (Ermis, 2008). Bu
baglamda, belki de iizerinde durulmasi gereken
en Onemli noktalardan birisi, {iretici ile tiiketici
cikarlarinin  balik¢ilik  yonetim politikalarinda
yeterince yer bulamamasidir (Dogan, 2003).

Ulkemiz balikgilik ydnetimi sorunlu bir konu
olup dinamik bir tartigma alanina sahiptir. Tara-
flarin farkli ¢6ziim Onerileri olmaktadir. Fakat
getirilen bu Onerilerin birgogu biitiinii kapsayan
nitelikte degildir. Yoneticilerin ve arastir-
macilarin iilkemizdeki balik¢ilik sorunlarina gen-
el yaklagimi ekosistem ve biyolojik siirdiiriilebil-
irlik ¢ercevesindedir (Sahinler vd, 2005). Ticari
olarak balik avcilig1 yapanlarin 6nerileri ise kendi
balik¢ilik  faaliyetlerini destekler niteliktedir.
Sektoriin bir diger ayagmi olusturan balik¢ilik
ticareti yapanlar ise talebi karsilayacak uygun fi-
yath {iriin istemektedirler. Bu calismayla
ilkemiz balik¢ilig1 ig¢in 6rnek teskil edebilecek
nitelikte perakende taze balik ticareti hakkinda
Iskenderun bolgesinin pazar dinamiklerini belir-
lemek amaglanmaktadir.

Materyal ve Metot
Calisma Alam

Bu caliyma Iskenderun bélgesinde miilkiyeti
Iskenderun Belediyesi’ne ait iki ayr1 balik pa-
zarinda bulunan isyerlerinde yapilmistir. Bun-
lardan ilki 10 igyerinden olugmaktadir. Ancak bu-
rada 6 isletme aktif olarak ¢alismaktadir. ikincis-
inde ise aktif igletme sayist daha fazla olup,
14’tiir. Ancak bazi isletmelerin ticari faaliyetleri
tiim y1li kapsamamaktadir.

Veri Eldesi

Veri temini ve giivenirligi son derece dnemlidir.
Bu nedenle, bolgede balik ticareti ile iliskide
bulunan {ireticilere, komisyonculara, kiigiik, orta
ve biiyiik olgekli perakendecilere yonelik bilgile-
re ihtiya¢ duyulmaktadir. Bu calisma, her ne ka-
dar perakendeci merkezli olmak {izere yapilmissa
da perakende ticaretini etkileyen diger basama-
klarda da bilgi saglanmaya calisilmistir. Ciinkii
bolgedeki isletmelerin biiyiik ¢ogunlugu sadece
perakendecilik yapmamakta farkli oranlarda
toptancilik ve hatta direticilik gergeklestir-
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mektedir. Bu faaliyetlerin tamamini tek bir islet-
me ¢atis1 altinda ytriitmektedir.

Bu aragtirmada, iki is paketi ile bolge balik¢iligt
pazar dinamikleri hakkinda veri toplanmistir. Bi-
rinci i paketinde, bdlgede balik ticareti yapan
isletmelerle anket ¢alismasi yapilmistir. Bu anket
caligmasi, perakende balik ticareti hakkinda piya-
sa  dinamiklerini  belirlemeye  yoneliktir.
Arastirmanin bu paketini sinirlayan bazi faktorler
bulunmaktadir.  Ozellikle bolgede  benzer
calismanin yapilmamis olmasi, anket yapilan
kisilerde kaygi olusturdugu gdzlenmistir. Bu
kayginin azaltilmasi sebebiyle, anket sorular1 he-
def dogrultusunda miimkiin oldugunca az tutul-
mustur. Ayrica anket sorularinda deneklerin eko-
nomik kaygilart g6z 6niine alimmistir. Bu anket
2012-2013 balik¢ilik sezonunda yapilmis ve an-
ket bolgede li¢ donemde tekrarlanmistir. Bu do-
nemler; trol ve girgir av yasagi dikkate alinarak
belirlenmistir. Cilinkii av yasagi, balik arzini ve
talebini Onemli oranda etkilemektedir. Bu
baglamda av yasagmin kalktigi ilk donemde
(SEZON BASI, Ekim-Aralik 2012) ilk anket
caligmas1 yapilmigtir. Bu anket ¢alismasinda,
bolgedeki aktif durumdaki 20 perakende balik
isletmecisinden sadece 9’u ile anket c¢alismasi
yapilabilmistir. Ozellikle trol av miktarmin
diismesi ile gerceklesen ikinci donemde (SEZON
SONU, Subat —Mart 2013) boélgedeki tim aktif
durumdaki perakendecilere (20 adet) ulasilabil-
mistir. Son ve {iglincii anket ¢aligmasinda ise
(SEZON DISI, Mayis-Haziran 2013) yine 9
denek ile anket ¢aligmasi yapilabilmistir

Arastirmanin ikinci is paketinde ise perakende
piyasasi i¢in iireticilerden sonra en bilyiik tedar-
ikgi durumunda olan toptancilarla yiiz yiize
goriismelerle, Subat-Mart 2013 ve Mayis-Haziran
2013 olmak iizere iki donemde anket caligmasi
yapilmstir. 2013 yilina ait bilango ve gelir tablo-
su degerleri kullanilmistir. Ayrica bazi igletmele-
rin zamansal is akislar1 da 6rneklenmistir.

Veri Analizi

Anket donemlerindeki bazi farkliliklar1 goster-
mek i¢in sayisallastirilabilen sonuclar
kullanilmigtir. Bu esnada, Microsoft Office Excel
programi kullanilmigtir. Tiim anket sonuglar1 Ex-
cel tablolarinda toplanmigtir. Burada elde edilen
sonuglar, bu programin grafik analiz uygula-
malariyla gorsellestirilmistir. Aym1 sekilde, ve-
rilerdeki temel istatistik kavramlar hesaplan-
mistir.

Bulgular ve Tartisma

Arastirmada elde edilen sonuglar {ic asamali ola-
rak sunulmaktadir. Birinci agsamada perakendeci
anket sonuclar1 sunulmaktadir. ikinci asamada ise
toptanct anket sonuglari sunulacaktir. Ugiincii
asamada ise pazarin ekonomik hacminin tahmine
yonelik bazi sonuglar paylasilmistir.

Perakende Esnafi Anket Sonuclar: ve Deger-
lendirme

Burada 11 farkli anket sorusu degerlendirmeye
almmustir. Bu sayede Iskenderun bélgesi perak-

ende ticareti hakkinda bilgi edinmeye
caligilmisgtir.
Ticaretinizi Nasil Tammlarsiniz?
108
25
O | | | |
Sezon Ban Sezon Sonu Sezon D
m Aver ®Perakendeci = Toptanct
Sekil 1.  Iskenderun bolgesi perakende ticaret
yapan igletmelerin kendini tanimla-
masi
Figure 1.  Self-descriptions of retail traders from Is-

kenderun reigon

Sekil 1°de goriildiigii iizere Iskenderun’da taze
balik ticareti yapan isletmeler kendilerini farkli
tanimlayabilmektedirler. Bu isletmeler ¢ogun-
lukla kendilerini perakendeci olarak goérmekte-
dirler. Herhangi bir isletme ticari faaliyetinin
tamamin1 ya da bir kismini avcilik ve toptan balik
ticareti olarak nitelendirebilmektedir. Piyasada
bulunan {irlin miktarina ve bolluguna bagl olarak
mevsimsel farkliliklar da  olusabilmektedir.
Avciligin yeni basgladig1 ve iiriiniin bol oldugu ilk
sezonda, isletmeler yaklasik % 60 oraninda pe-
rakendecilik yaparken belli oranda avcilik ve
toptanciliktan da gelir sagladiklar gbze carpmak-
tadir. Uriin miktarinda azalmanin olmas: ile
birlikte ikinci sezon daha ¢ok sezon disina benzer
bir durum ortaya koymaktadir.

Tiim perakende isletmelerinde oldugu gibi {irlin
temini ve siirekliligi taze su triinleri ticareti ya-
pan isletmeler agisindan da son derece 6nemlidir
(Dogan, 2002). Bu nedenle arastirmamizda iiriin
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nasil temin edildigi ile ilgili iki farkli anket
sorusu yoneltilmistir.  Sekil 2 ve Sekil 3’de
goriildiigli lizere sezon basinda direk balikgidan
temin edilirken zamanla toptanci ticareti One
cikmaktadir. Bolgedeki isletmelerin {irlin temini
sabah perakende halinde kurulan toptanci pazari
merkezli sekillenmektedir. Bu saticilar yerel
balikgilar, komsu sehirler, ithal balik gibi tiriinleri
sabah erken saatlerde iskenderun semt pazarinda
balikeilarin oldugu bolgede satisa sunmaktadirlar.
Bu ticaretin biiylik bir kisminin kayit dist
yiirtitiildiigiinii  s6ylemek yanlis olmayacaktir.
Ozellikle bu sekilde toptan balik satan kisilerin

herhangi bir ticari kaydi bile olmadig1
diistiniilmektedir.
Urfiniiniizi Nasil Temin Edersiniz?

100

73
:
Q
4 50
3
b i

0

Sezon Bagt Sezon Sonu Sezon Dist

mAvadan  m Toptancidan

Sekil 2. Perakende iiriin temin yolu

Figure 2. Supply route of retail product

Uriiniinfizii Kimden ve Ne Zaman Temin Fdersiniz?

=
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Sekil 3. Perakende iiriin temin zamani
Figure 3. Supply time of retail product

Taze iiriinlerin ticaretinde {irlin muhafaza sekli ve
stiresi olduk¢a Onemlidir. Ciinkii gida olarak
degerlendirilen bu iirlinler zamanla ekonomik
degerini kaybetmenin yansira saglik agsindan da
sorun yaratabilmektedir. Ozelikle taze baliklarin
bayatlamasi insan sagligini olumsuz etkilemekle
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birlikte pazarda gilivensizlige ve nispeten tiiketi-
cide bir korkuya neden olabilmektedir (Oz¢andir
ve Yetim, 2010). Bu durumu géz oniine alarak
genelde ve en fazla seklinde soru yoneltilmistir.
Alinan sonuglara gore ayni sekilde ortalama
muhafaza siiresi iirliniin nispeten bol oldugu se-
zon baginda kisa olmaktadir. Uriin azalmaya
basladiginda siire uzamakta fakat diger sonuglar-
dan farkli olarak hava sicakliginin artmasi sebe-
biyle siire yaz aylarina denk gelen sezonda
kisalmaktadir (Sekil 4).

Uriiniiniizii Kag¢ Giin Muhafaza Edersiniz?

3
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2
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U
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Sekil 4. Uriin muhafaza siiresi
Figure 4. Storage time of product

Perakende taze su firiinleri ticareti yapan islet-
melerin ayni zamanda toptan satiglar yaptigr da
goriilmektedir. Bu nedenle isletmenin satig
tercihini anlamak nedeniyle farkli sezonlarda
degerlendirme yapilmistir. Buna gore isletmelerin
¢ogunlugu ayni zamanda bir toptanci goriintiisii
vermektedir. Isletmeler sezon basinda toptan
satis1 bir alternatif olarak gormektedirler. Ikinci
sezon denilen donemde perakende tercihi ¢ok
artmaktadir. Kapali sezon ise satis hacmi ¢ok da-
ha diisiik oldugu i¢in degerlendirilmesi yaniltici
olabilecektir.

Uriiniiniizii Nasil Degerlendirirsiniz?

Sezon g
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Sekil 5. Uriiniin satis bicimi

Figure 5. Sales types of product
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Perakende su iiriinleri ticareti yapan bdlgedeki
isletmeler bazi zamanlarda kendi satis kapa-
sitesinin iistiinde {iriin geldiginde, bu {iriinii
degerlendirmek icin farkli yontemler sergileye-
bilmektedir. Fazla iirliniin ekonomik kalitesi ve
raf omrii dikkate alinarak bu iiriin stoklanabil-
mektedir. Baz1 durumlarda ise daha diisiik degerli
olarak pazarlanabilmektedir. Bu asamada haftalik
semt pazarlarina ya da bagka sehirlere gonderile-
bilmektedir. Bu iiriiniin 6nemli bir kisminin pa-
zarcilara satildig1 dikkat ¢ekmektedir.

Fazla Uriiniindizii Nasil Degerlendirirsiniz?

50 ]
i
o —

Sezon Somi

Yizde Oran

Sezon st

Sezon Ragt

mSlk WPuzarca W Sehir g W Diger

Sekil 6. Satis fazlas1 perakende {iriinlerin

degerlendirilmesi

Figure 6. Evaluation of selling retail products

Bir isletmede fiyatin belirlenmesi ekonomik gos-
tergeler icin olduk¢a Onemlidir. Kar paymin
yiiksek oldugu durumlar daha dinamik piyasanin
gostergesi olmaktadir (Giingdr, 2012). Aksi du-
rumda isletmenin siirekliliginin saglanmasi ile
daha istikrarli ve siirdiiriilebilir piyasadan soz
edilebilir (Celiker vd, 2006). Bu baglamda isken-
derun bolgesinde perakende su iiriinleri yapan
isletmeler genel anlamda istikrarli isletmeler ola-
rak karsimiza ¢ikmaktadir. Fakat ilk sezonda {ir-
iin bolluguna bagl olarak daha dinamik bir piya-
sa sO0z konusudur. Ayrica fiyat belirleme sii-
recinde arz talep dengesi dnemli rol oynamak-
tadir.

Ug sezonda da satis fiyatini belirleyen unsurlar
arasinda en dikkat geken isletmelerin siirekliligi
saglamak konusundaki hassasiyetleridir. Pe-
rakendeciler bununla birlikte ilk sezonda sezonun
yeni acilmasindan ve perakende {iriin talebi
nedeniyle daha fazla satig yaparak kar etmek ve
belli {irlinlerde isletmenin adim1  duyurma
cabasinda olduklar1 goriilmiistiir. ikinci sezon ve
kapali sezona baktigimizda ise azalan {iriinden
dolay1 balik¢ilarin daha fazla kar etme gibi bir
diisiinceleri goriilmemekle beraber isletmenin sii-
rekliligi onem arz etmektedir.

Satis Fiyatin1 Belirleyen Unsurlar Nelerdir?
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Sekil 7. Perakende satis fiyatin1 belirleyen unsurlar

Figure 7. Factors which determine the retail price

Tulep Edilen Uriinler Nelerdir?
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Sekil 8.  Iskenderun bolgesi su iiriinleri talep
cesidi
Figure 8. Types of aquaculture demands from Is-

kenderun region

Talep olusumunda esas faktoriin satiga arz edilen
iiriinler oldugu Sekil 8’de agikca goriilmektedir.
Iskenderun bélgesindeki tiiketicilerin su {iriinleri
kiiltir baliklarina en fazla trol ve girgir
avciligmin yasak oldugu kapali sezonda tercih
ettikleri acikca goriilmektedir. {1k sezonda kiiltiir
baliklar1 %20 civarinda tercih edilirken avciliktan
gelen {irliniin azalmas1 sebebiyle kapali sezonda
kiiltlir  baliklarinin  tercih oran1 %60’ lara
ulagmaktadir.

Isletmelerin kazang dagilimi piyasadaki {iriine
baghh olarak Sekil 9’daki gibi dagilim
gostermektedir. Perakendecilerin baliklardan ka-
zang miktarlan tiiketicilerin taleplerinde oldugu
gibi piyasada bulunan iiriinlerle dogru orantilidir.
Buna istinaden kiiltiir baliklar1 kapali sezonda
daha ¢ok ragbet gordigi i¢in balikginin ka-
zancinin biiyiik miktarini olusturmaktadir.
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Kazancmizi Hangi Uriinlerden Elde Edersiniz?
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Sekil 9. Perakende isletmelerinin iriin tiiriine
gore gelir dagilimi

Distribution of income by product types
of retail companies

Figure 9.

Tiketici Olsaydimiz Bah@ Nereden Alirdmniz?
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Sekil 10. Perakende esnafinin kisisel {iriin tercihi
Figure 10. Personal preferences of retail traders

Perakendecilere sordugumuz sorulardan bir ta-
nesi olan tiiketici olsaydiniz balig1 nereden tedar-
ik etmek isterdiniz sorusuna aldigimiz cevap ve
oranlar1 beklendigi iizere %75 in iistiinde pe-
rakendeciden olmustur. Burada yiiksek oran
esnafin yaptiklar1 meslege saygili olduklarini ve
giivendiklerinin gostergesi olarak da deger-
lendirilebilir.
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Mesleginizden Memnun musunuz?
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Sekil 11. Mesleki memnuniyet sonucu
Figure 11. Career satisfaction

Balikgilik sektoriinde genel bir memnuniyetsizlik
bulunmasina ragmen perakende balik ticareti ya-
pan isletmelerin Sekil 11°de goriildigi gibi
memnun olduklar1 anlasilmaktadir. Anket veriler-
ine gore Iskenderun Bolgesi’ndeki balik tacirl-
erinin ¢ogunlugunun yaptiklart isten memnun
olduklar1 goriilmektedir. Buna etki eden faktor-
lerin arasinda uzun zamandan beri bu isi icra
ediyor olmalar1 ve kazanclarinin azalmasina
ragmen yapabildikleri tek isin balik¢ilik olmasi
onem arz etmekte ve balik¢iyr mecburi mem-
nuniyete siiriiklemektedir.

Toptanci Esnafi Anket Sonuglart ve
Degerlendirilmesi

Iskenderun bolgesinde toptan balik ticareti ile
ilgilenen firmalarin incelendigi bu kisimda ise 2
dénem halinde 10 soru degerlendirmeye
almmustir. Isletmelerin faaliyet alanlarinin farkli
olmasi diisiincesiyle, firmalara ilk olarak kendi
ticaret alanini tanimlamasi hakkinda soru
yoneltilmistir. Bu soruya verilen cevaplar deger-
lendirildiginde ticari faaliyetlerin toptan su
diriinleri tacirligi oldugu Sekil 12°de goriilmekte-
dir. Bu isletmelerin i kapasitelerinin biiyiikliigii-
ne bagli olarak daha kiiciik ¢aptaki su tiriinleri
tacirlerinden ayr1 degerlendirilmesi gerektigi an-
lagilmustir.
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Ticaretinizi Nasil Tanimlarsiniz

Avcel Perakendeci

ACIK SEZON KAPALI SEZON

Toptanct

Sekil 12. Iskenderun Bolgesi Su  Uriinleri

Toptancilar1 Ticaret Tanimlamalari

Figure 12. Trade descriptions of Iskenderun regional

fisheries distributor

Su triinleri ticareti yapan isletmelerin en temel
sorunu yapilan isin dengesi geregi iirlin temin
zorlugu ve temindeki diizensizlik olarak
karsimiza ¢ikmaktadir (Seyis, 2003). Iskenderun
bolgesinde avcilik faaliyetleri ve yetistiricilik ol-
masina ragmen {riin temininde farkli yollar
bulunmaktadir. Su iiriinleri toptan tacirlerinin
iirlin temininde avcilar ve yetistiriciligin yaninda
ithalat ve bagka sehirlerden {iriin temin oldukca
Oonemli oranda oldugu dikkat g¢ekmektedir.
Yetistiricilikten gelen iiriinde mevsimsel bir
farkliligin olmamas1 yetistiricilik sektoriiniin
dogal avantaji olarak degerlendirilebilir. ithalat;
av sezonu kapaliyken {irlin ¢esitliligi i¢in alter-
natif olarak degerlendirilmektedir. Bu iiriinler
genelde iri balik olarak nitelendirdigimiz kaya
baliklar1 ve benzer kalitedeki triinler olusturmak-
tadir. Sehir diginda iriin temininde ise daha
yogun avcilik yapilan bolgelerden iirlinler soz
konusudur. Burada hamsi 6nemli rol oynamak-
tadir (Sekil 13).

Bir diger anket sorusunda ise toptancilarda don-
durulmayan taze tiiketilen {irlinlerin ne kadar
stoklandigini anlamaya yoneliktir. Sekil 14’de bu
siirenin Uriiniin bol ve hava sicakliginin diisiik
oldugu dénemde uzadig1 dikkat ¢cekmektedir. Sii-
renin uzanmasinda hava sicakliginin olumlu etki-
si ile iirtin bollugunun olumsuz etkisi s6z ko-
nusudur. Bu baglamda perakende iiriin kalma sii-
resi dikkate alindiginda bazi durumlarda son tii-
ketici bir haftalik tirlinle karsilagabilir. Bu durum
olumsuz olarak degerlendirilebilir. Fakat ayni
zamanda isletmelerin iirlin muhafaza olanak-
larinin iyi oldugunun gostergesidir. Aksi takdirde
bir haftalik {irlin tezgahta hicbir sekilde alic1 bu-
lamazdi.

Urtinii Nasil Temin Edersiniz
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ithalat Yetistirciden
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Sekil 13. Toptan Uriin Temin Sekli
Figure 13. Supply types of wholesale products

Bolgedeki isletmelerin {iriin degerlendirmesi dik-
kate alindiginda ii¢ ayrn yontem dikkate cek-
mektedir. Bunlar; toptan satis, buzhane ve ihracat
olarak karsimiza ¢ikmaktadir. Perakende esnafina
satisin  kapali sezonda artmasi perakende
esnafinin {iriin bulma zorluguna bagh olarak
sekillenmektedir. Bu donemde elinde iiriinii olan
toptanci pazarda daha gii¢lii hale gelmektedir.
Fakat bu durum toptancinin yararma gibi goriin-
mesine ragmen ticaret hacmiminim diistiigi goz
ardi edilmemelidir.  Sekil 15°de iriiniin bol
oldugu donemde buzhane tercihinin artmasi tabi
durum olarak degerlendirilmelidir. Ayn1 sekilde
kapali sezonda ise iiriin azalmasi ile hem ihracata
hem de toptan satigta iiriin artis1 olagan bir du-
rumdur.

Uriin Ne Kadar Siireyle Stoklanir

Genelde
ACIK SEZON

En fazla
KAPALI SEZON

Sekil 14. Toptancida Uriin Kalis Siiresi

Figure 14. Storage time of product in the distributor
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Uriinii Nasil Degerlendirirsiniz

Buzhane fhracat

KAPALI SEZON

Toptan Satis
ACIK SEZON

Sekil 15. Toptanci Uriin Degerlendirmesi
Figure 15. Evaluation of distributor for product

Bolgedeki isletmelerin iiriin degerlendirmesi dik-
kate alindiginda ii¢ ayr1 yontem dikkate cek-
mektedir. Bunlar; toptan satig, buzhane ve ihracat
olarak karsimiza ¢ikmaktadir. Perakende esnafina
satisin  kapali sezonda artmasi perakende
esnafinin {irlin bulma zorluguna bagh olarak
sekillenmektedir. Bu donemde elinde iiriinii olan
toptancit pazarda daha giicli hale gelmektedir.
Fakat bu durum toptancinin yararina gibi goriin-
mesine ragmen ticaret hacmiminim diistiigii goz
ardi edilmemelidir.  Sekil 15°de driniin bol
oldugu donemde buzhane tercihinin artmasi tabi
durum olarak degerlendirilmelidir. Ayn1 sekilde
kapali sezonda ise iiriin azalmasi ile hem ihracata
hem de toptan satigta {irlin artis1 olagan bir du-
rumdur.

Satista Fiyat1 Belirleyen Temel Unsur Nedir

ACIK SEZON KAPALI SEZON

Sekil 16. Iskenderun Bolgesi Su Uriinleri Fiyat
Belirlenmesi

Figure 16. Price determine of Iskenderun regional
aquaculture

40

Sekil 16°da gosterilen fiyat belirleme unsurlar
biiyiik kapasitedeki bu isletmelerin daha profesy-
onel ¢alistiklarinin gostergesidir. Burada fiyat be-
lirlemede farkli unsurlar dikkati ¢ekmektedir. Bu
isletmeler kendi ticari ¢ikarlari dogrultusunda
piyasaya iiriin siirmek, rekabet olusturmak gibi
yollar1 benimseyebilmektedirler. Fakat Islet-
menin  sirekliligini  saglama disiincelerinin
yiiksek c¢ikmasi bu anlamda bir kaygilarmin
bulundugunu akla getirebilmektedir.

Diger anket sorularindan farkli olarak toptanci
tacirlerine gelen talepte sezonsal degisikligin bu
denli diisiik olmasi, kendi arzlar ile alakalidir.
Bu isletmelerin ticaret alanlar1 bu dogrultuda
oldugundan talep degisme gostermemektedir.
Kiltiir  baliklarmin ~ piyasaya  siiriilmesinde
toptancilarin onemi biiyiiktiir. Clinkii bu {iriiniin
yetistiriciden toplu olarak alinan iiriin daha kiigiik
miktarlardaki toptan satisla perakende isletmel-
erine yapilmaktadir. Yine Kiigiik ve Iri baliklar
olarak smiflandirdigimiz {irlinleri kendi ticari
hacimleri dogrultusunda toptan satigla piyasa
stirmektedirler.

Talep Cesidi Nasil
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0
Kiiltiir Baliklart Kiigiik Baliklar Iri Baliklar
ACIK SEZON @ KAPALI SEZON

Sekil 17. Toptanci Tiiccarina Gelen Talep Cesidi

Figure 17. Income demands types of distributor

Toptan su {riinleri ticareti yapan igletmelerin ge-
lir oranlar1 incelendiginde bu talepten farkl
olarak kiiltiir baliklarinin diisiis gosterdigini
gormekteyiz. Burada daha stabil {iriin temininden
kaynaklanan toptanci karinin diisiik olmasi sz
konusudur. Pazar dengesinde siirekliligi olan bu
iiriin belli bir kar orani ile degerlendirilmektedir.
Fakat avciliktan gelen iiriinlerin temin zorlugu ve
diizensizligi  toptanci igletmelerinin  karin
artirabilmektedir. Piyasa siirekliligi agisindan is-
tenmeyen bu durum toptanci lehine olumlu
sonuclar dogurmaktadir. Toptan su iiriinleri tacir-
leri i¢in bu olumlu sonucun balik¢1 ve tiiketici
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icin olumsuz olacagi anlamina gelmektedir (Sekil
18).

Sattiginiz Uriinlerde Kar Oran1

Kiiltiir Baliklar iri Baliklar

ACIK SEZON

Kiigiik Baliklar
KAPALI SEZON

Sekil 18. Uriinlere Gore Satistaki Kar Oranlari
Figure 18. Profit rates of sales

Toptanct tacirlerinin {iriin tiiketim tercihlerini,
yakinliklar itibari ile acik sezonda g¢ogunlukla
avcidan yana kullanmakta olduklari, az da olsa
perakende esnafi tercih ettikleri ancak higbir za-
man diger toptanci esnafi tercih etmedikleri
goriilmektedir. Kapali sezonda ise avcidan temin
etme sanslar1 kalmadigindan, tamamen perakende
esnafa yonlendikleri goriilmektedir. (Sekil 19).

Siz Tiiketici Olsaniz, Iskenderun'da Balig1 Nereden
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Sekil 19. Iskenderun Bolgesi Su Urinleri

Toptancilarinin Kisisel Uriin Tercihi

Figure 19. Personal preferences of fisheries distri-

butor from Iskenderun region
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Sekil 20. Iskenderun Boélgesi Su Uriinleri
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Figure 20. Career satisfaction of fisheries distributor
from Iskenderun region

Isletme sahiplerinin mesleki memnuniyetleri
degerlendirildiginde yarisinin  kapali sezonda
memnun olmadig1 dikkat g¢ekici bir durumdur.
Burada yiiksek kazang beklentisinin etkili oldugu
disiiniilmektedir. Bu isletmeler biiyiik miktarda
yatirim yapmalari s6z konusudur. Avcilik yoluyla
iirlin temin etmek ve bunun siirekliligini sagla-
mak 6nemli oranda nakit sermaye gerektirmekte-
dir. Avcilik faaliyeti yapan balik¢ilar tekne ve
personel masraflar1 i¢in nakit kaynaga ihtiyag
duymakta ve bunu toptanciya 6nceden iiriin satisi
ile saglamaktadirlar. Piyasadaki bu durum
toptancilarin birgok avciya bir kredi saglamasi
olarak karsimiza ¢ikmaktadir. Avlanan f{iriinle
borcun 6denmesinde ise taraflarin ciddi bir mem-
nuniyetsizligi s6z konusudur. Soyle ki avcilikla
iiriin saglayan taraf {irliniin piyasa fiyatinin altin-
da alindig1 ifade etmektedir. Toptanci tiiccari ise
O0demenin ¢ok onceden yapildigini ve bunun za-
mana bagli bir maliyetinin oldugunu diisiinmekte
ve bunu fiyata yansitmak istemektedir. Bolgedeki
birgok su iriinleri avcist toptancilara olan
borcunun hi¢ bitmeyecegini diisiinmekte ve
bunun sikintis1 ile yagamaktadir. Toptanci tiiccar-
lar1 agisindan ise verdikleri bu 6demelerin geri
gelmemesi endisesi vardir.

Ekonomik Performansin Degerlendirilmesi

Bolgedeki su {irtinleri ticareti yapan isletmelerin
ekonomik performanslarimi anlamak amaciyla iki
farkli yol benimsenmistir. Toptan balik ticareti
yapan bazi firmalarin 2012 yilina ait finansal du-
rumlari muhasebe servislerinden temin edilmistir
(Tablo 1). Aym yontemle dogru sonuglara
ulasilmadigindan perakende ticareti yapan islet-
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melerde yapilamamigtir. Bunun yerine ortalama
piyasa fiyatlar lizerinden tahmine gidilmistir.

Tablo 1’°deki 6rnek isletmelerin ticaret hacimler-
ine bakildiginda yaklagik 3.000.000 TL toplam
sermayeye sahip, yillik karlarn ise 130.000-
245.000 TL olarak karsimiza g¢ikmaktadir. Bu
isletmelerin yaklagik 20 ser kisiye istihdam
sagladiklar1 soylenebilir. Bolgede gegtigimiz 10
yil i¢inde bu tip isletme sayis1 10 civarinda iken,
sektorden c¢ekilen igletmelerden dolay1 bu sayi
yartya diigmiistiir. Bolgedeki benzer diizeyde
isletme sayisinin 5 oldugu bilinmektedir.

Bolgede perakende yapan isletmelerin ticaret per-
formanslarin1  anlayabilmek amaciyla piyasa
degerlendirilmesi muhasebe kayitlarindan elde
edilememistir. Bu baglamda biitiinciil bir yak-
lagimla degerlendirme yapilabilir. Satilan {irtinler
3 ana kisma ayrildiginda Kiiltiir Baliklari, Kii¢iik
baliklar ve Iri Baliklar olarak bu iiriinlerin yil
icindeki satis yiizdeleri ve perakende ve toptan
satig fiyatlar1 Tablo 2’de sunulmaktadir. Bu ver-
iler degerlendirilirken isletmelerin ortalama satig
miktarlari1  ile  degerlendirilmelidir.  Satis
miktarlarina ancak anket sonucu ile ulasilmis ve
ortalama deger elde edilmistir.

Haftanin tiim giinlerinde faaliyet gdsteren pe-
rakende isletmeleri pazar giinleri ve yaz aylarinda
diger zamanlara nazaran daha disiik ticari faali-
yette bulunmaktadirlar. Bu isletmelerin ticari
hacimleri bu kapsamda Tablo 2’ye gore deger-
lendirilebilir. Buna gore kiigiimsenmeyecek bir
perakende satisinda séz edilebilir. Ozellikle
kiiciik baliklar tizerindeki kar orami ile ticari
faaliyet oldukca dikkat ¢ekmektedir. Elbette ki
burada en 6nemli konun {iriin temininin oldugu
daha 6nce sunulan anket sorularina paralel bura-
da da karsimiza ¢ikmaktadir. Buradaki kar
paymin onemli bir kismi ¢ogu zaman toptanci
olarak nitelenen kisilere gitmektedir. Avciligin
dogas1 olarak bu iirlin tipi trol avciligr sonucu
elde edilmektedir. Trol avciligi yapan balikgilarla
anlagmali olan tiiccarlar bu konuda avantajli du-
rumdadir. Bu konuda deginilmesi gereken énemli
bir nokta bolge tiiketicisinin tercihi Barbun (Mul-
lus Barbatus) ve Glimils (Saurida Undosquamis)
baliklarimi igine alan bu gruba yoneliktir.

Sonuc¢

Balikgilik, sektorel degerlendirilmesinde ko-
nunun tiim yonleri analiz edilmeli, bu kaynagin
siirdiiriilebilir yonetim modelleri gelistirilmelidir.
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Ulkemiz balik¢ilik politikalarinda nispeten goz
ardi edilen su triinleri ticareti ve tiiketiciye
sunulmasi olduk¢a 6nemli bir noktadir (Yiicel,
2007).

Bu c¢alismada avlanan ve satilan miktarlar
iizerinde bir arastirma yapilmamistir. “Ekonomik
siirdiiriilebilirlik acgisindan neler yapilabilir?”
sorusuna cevap aranmaktadir. Iskenderun Bolge-
sinde ticari su {irlinlerinin neler oldugu, oranlar
ve ticaretin nasil sekillendigi konusunda bilgiler
sunulmustur. Balik¢ilik sorunlarla birlikte anilan
bir sektor olup her gecen giin daha kdtiiye gittigi
ifade edilebilmektedir. “Fiyat1 belirleyen unsurlar
nelerdir?” sorusunu yonelttigimizde aldigimiz
sonucglar: Esnafin ¢ogunlugu, isletmenin sii-
rekliligini saglayacak sekilde fiyati belirlemekte-
dir. Fazla kar elde etmek icin fiyat1 belirleyen
esnafin orani daha azdir. Burada, iiriinlerin
satilabilecek fiyati belli oldugundan, kar oranini
arttirabilmek icin, {iriinlerini avcidan temin et-
meye caligtiklar1 sdylenebilir. Dikkat edilirse,
rekabet etmek ve pazari ele gecirmek diistinceleri
yoktur. Ciinkii arz edilen {irlin miktar1 bellidir,
arttirma imkani yoktur.

Sonug olarak; goristiiglimiiz esnafin tamami,
yaptiklari isten memnun goriinseler de, ek yatirim
yapma istegi yoktur. Piyasa dengeye oturmus du-
rumdadir. Ancak bu denge, talepten ¢ok arza
baglh olarak gerceklesmistir. Sadece perakende
ile ugrasan esnafin riski daha azdir. Cok fazla
sermaye baglamadan bu isi yiriitmektedir, fakat
bazen satacak iiriin bulamama ve miisteriyi
kaybetme riski vardir.

Burada toptancilarin riski olduk¢a fazladir.
Ciinkii tirtiniin arz1 kisith oldugu igin, toptancilar
iiriin temin edebilmek amaciyla, avcilarn finanse
etmek zorundadirlar. Bir trol teknesine sezon basi
hazirlig1 i¢in finansal destek (borg) vermesi ger-
ekmektedir. Ayrica, avcmin ¢ektigi kredilere
kefil olmasi nedeniyle risk daha da artmaktadir.
Yani yatirdig1 veya dagittig1 paralari toplayabilse,
bu isi birakabilecektir. Avcilar da avladiklar
iriinii, toptancilara olan bagimliliklarindan
dolay1, ucuza satmak zorunda olduklarinmi diisii-
nerek, toptancidan gizli bir sekilde, para edecek
iriinleri bagka tiiccara satmaya g¢aligmaktadirlar.
Bu da toptancinin elde etmeyi diisiindiigii geliri
azaltmaktadir. Perakende ticareti ile dogrudan
ilgili olmasa da bolgedeki su firlinleri avcilig
hakkinda bir degerlendirme yapilmasi gerek-
mektedir.



Journal of
Aquaculture Engineering and Fisheries Research

Gezmen et al., 1(1): 33-44 (2015)

Journal abbreviation: J Aquacult Eng Fish Res

Ayrica son yillarda su firlinleri ticareti yapan
bolgedeki isletmeler genel bir degisim
gostermektedir. Biiyiik c¢apta toptan su {iriinleri
ticareti yapan isletme sayisi azalmakta ya da is
hacmini kiigiiltmektedir. Bunun yaninda gerek
perakende esnafi ve is hacmi nispeten daha kiigiik
isletme sayisi artmaktadir. Burada bu aragtirma
sonucu ile elde edilen perakende su iriinleri ti-
caretinin  olumlu  tablosu etkili  oldugu
diisiiniilmektedir. Bolgede kisa vadede sektorel
bir degisme olmadigi takdirde perakende su

diriinleri ticaretindeki karliligin devam edecegi
sOylenebilir. Bu olumlu tablonun balik¢ilik
sektorlinlin dinamiklerine tam olarak yansima-
mast elbette siirdiiriilebilir bir uzak goriigliiliik
ortaya koymaz. Bu yilizden makul kar oranlar1 ve
fiyat istikrar1 igcin bolge su iirlinleri mezat
(larinin) olusturulmasi gerekmektedir. Bu sayede
seffaf bir piyasa ile tiim taraflarin makul kar
oranlar1 ile ticari faaliyetlerde bulunmalarn
saglanabilecektir.

Tablo 1. iskenderun bdlgesindeki su iiriinleri toptan ticareti yapan isletmelerin 2012 yil1 finansal du-

rumlar1 (TL)
Table 1. Financial situation in 2012 for wholesales of aquaculture companies from Iskenderun reigon (TL)
. . . ISLETME NO

TICARI FAALIYETLER I I I v
Yurt I¢i Satislar 1.950.000 6.257.000 914.000 1.200.000
Yurt Dis1 Satiglar -- 11.821.000 8.500.000 --
Toplam Satiglar 1.950.000 18.078.000 9.414.000 1.200.000
Satilan Malin Maliyeti 1.000.000 16.510.000 8.105.000 800.000
Satig Dagitim Giderleri 350.000 500.000 515.000 40.000
Genel Yonetim Giderleri 350.000 378.000 216.000 150.000
Faiz Giderleri 100.000 336.000 168.000 30.000
Kambiyo Zararlar1 -- 224.000 165.000 --
KAR 150.000 131.000 245.000 180.000
Sabit Sermaye 2.500.000 1.934.000 3.000.000 1.400.000
Likit Sermaye 500.000 1.000.000 500.000 300.000
Toplam Sermaye 3.000.000 2.934.000 3.500.000 1.700.000
Tablo 2. iskenderun bolgesi perakende balik ticaret ekonomik gdstergesi

Table 1. Economic indicator of retail fish trade from Iskenderun region

Kiiltiir Kiiciik Iri Baliklar
Baliklar Baliklar

Isletmelerdeki Satis Oran1 (%) 32 54 14
Perakende Satis Fiyati (KG/TL) 12-17 15-22 25-65

Toptan Satis Fiyat1 (KG/TL) 8-12 6-14 20-45

Actk Sezon 7.1 98.4 44.2
Giinliik Satis Miktari(KG) Kapali Sezon 52.1 8,3 12.2
Ortalama 29.6 53.35 28.2
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Tesekkiir

Anket caligmalar1 igin vakitlerini ayiran su
irlinleri ticareti yapan isletmelerin sahip ve
yoneticilerine tesekkiir ederiz.
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Abstract:

Three strains of Heterobranchus longifilis were ob-
tained from different ecological zones in Nigeria
namely Nassarawa (NS); Kainji (KK) and Ajase Ipo,
(SW). Six intra specific progenies were obtained from
the cross of the three strains from the ecological
zones, hatchability was highest (94.2%) in KK x KK
(Kainji strains); while the intra specific cross between
KK x NS had the highest (80.0%) hatchability. Gen-
eral observation of the study point to the fact that intra
specific crosses involving SW and NS male have bet-
ter survival rates.

Keywords:

African catfish, Induced breeding, fertilization,
Hatchability survival

© 2015 ScientificWebJournals (SWJ) 45



Journal of
Aquaculture Engineering and Fisheries Research

Olufeagba and Okomoda, 1(1): 45-48 (2015)

Journal abbreviation: J Aquacult Eng Fish Res

Introduction

H.longifilis is one of the most important catfishes
for aquaculture business all over the world. Out-
side Africa, it is farmed in far Europe, China,
Brazil and India (Huisman and Richter, 1987).
There have been several attempts to improve its
performance through hybridization, chromosome
manipulation, improved feeding and water quali-
ty management (Aluko, 1998). Even though, hy-
brids of H.longifilis with species like C. gariepi-
nus has been found to express positive heterosis,
unfortunately, the hybrid has been found to be
fertile. The use of these fertile hybrids as brood-
stocks for production of fingerlings has posed se-
rious threat to the purity of our local clariid cat-
fish species (Nwadukwe, 1995). Apart from this,
most farmers use the hybrid for breeding and the
result has been poor yield due to genetic factors.
One major strategy in preventing regression in
growth is genetic improvement through selective
breeding. According to Gjedrem and Thodesen
(2005), the application of selective breeding cou-
pled with proper management has led to im-
provement in the productivity of fishes such as
Atlantic salmon, trout and tilapia.

The aim of selection of culturable fish species
apart from better growth and survival is to devel-
op resistance in them to various adverse envi-
ronmental factors especially to variation in the
temperatures, decreased oxygen levels and fluc-
tuation in the level of pH. Through selection, a
strong genetic base is provided to withstand these
adverse situations. Cross breeding different
strains of H. longifilis to select for better spawn-
ing performance, survival and on the long run
growth has a great potential in improving this
Aquaculture candidate which is currently limited
by poor growth and high cost of production.
Therefore, the aim of this work is to carry out di-
rectional selection to better spawning perfor-
mance and survival of H.longifilis.

Materials and Methods
Broodstock Collection

Broodstock of H. longifilis were collected from
three (3) ecological zones of Nigeria, (i) Kainji
within the Kaduna river basin hydrological zone
in the guinea savannah (KK) (ii) Nasarawa within
the north central savannah belt (NS) and (iii)
Ajase Ipo within the uppermost fringe of the rain
forest Osun river basin (SW).The broodstocks
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were transported alive to National Institute for
Freshwater Fisheries Research, New Bussa and
acclimatized in the outdoor concrete tanks. They
were fed with artificially prepared fish feed con-
sisting of 40% crude protein diet.

Injection and fertilization technique

Healthy breeders were removed from the con-
crete tanks by drag net. Brood fish were injected
with Ovaprim® hormone at a dose of 0.5mL per
kg. Latency period was known in the females
when upon slight pressure on the abdomen, eggs
freely ran out in a jet. The males were sacrificed
and testes removed and kept in a Petridish. Milt
collected was diluted with four fold volume of
milt by saline (0.9% NaCl solution) and eggs
were collected in a dry Petridish. Fertilization
was carried out by mixing milt with eggs aided
by feather in order to ensure maximum fertiliza-
tion.

Parental and intraspecific breeding experiment

The following genetic mating combinations (Fe-
male x Male) were generated during the experi-
ment

(a) Parental mating groups

1. KKxKK

2. SWx SW

3. NSxNS

(b) Intraspecific crosses
4. KK x SW

5. KK xNS

6. SWx KK

7. SWxNS

8. NS xKK

9. NS xSW

Incubation of fertilized eggs

A total of 18 glass aquaria tanks (60 x30 x
30cm®) were used in the study. Kakaban (egg
collector) was arranged in each tank after which
clean biologically filtered water up to one-third
level of each tank was introduced. The water in
each tank was constantly aerated using aerator.
Fertilized eggs were poured directly on the Ka-
kaban that served as egg collector. Water quality
parameters (temperature, pH, dissolved oxygen)
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were monitored. Analysis of the hatchability per-
formance was carried out using multivariance
general linear model at 0.05 alpha level.

Determination of percentage hatchability and
fry management

After hatching, the kakabans were removed in all
the 24 aquaria tanks. Direct counting of un-
hatched eggs attached to kakabans and those on
the floor of the aquaria was done directly.
Hatched eggs were determined on the basis of the
percentage of unhatched eggs. The eggs used for
fertilization were 200 (£10) in each of the treat-
ments.

Fry yolk sac was absorbed in about three days
after which feeding with live freshwater zoo-
plankton mainly Moina micrura commenced.
Feeding was done ad libitum. Left-over dead zo-
oplanktons were siphoned from the base of the
tanks every day before introducing new ration of
zooplankton. Feeding was done twice daily, i.e.
morning and evening.

Results and Discussion

After 23 hours of incubation of eggs, hatching
started in all the treatments. The water quality
was at optimum level (temperature 26°C, pH =
7.1, dissolved oxygen = 5.0mg/L). Among the
parentals, the best hatchability was observed with
the Kainji broodstocks (94.2%), while the least
was recorded in the collection from Nassarawa
(36.3%) (Table 1). Among the six Intraspecific
crossbreeds, the best performance was observed
in the cross between female KK and male NS
(80.0%), and the least performance was observed

in the cross between NS x SW (41.3%). However
the trend in hatchability seems to favour any
cross involving female KK. The maternal effect
which is inherent in the mitochondrion deoxyri-
bonucleic acid is suspected to be the factor re-
sponsible for this. This result of hatchability of
pure strain crosses agrees with previous study by
Haniffa and Sridhar (2002). Nwokoye et al.
(2007) reported percentage fertilization of
98.31% and 96.01% for Heterobranchus bidorsa-
lis induced with synthetic hormone (ovaprim)
and homoplastic hormone (pituitary of Hetero-
branchus bidorsalis) respectively. The slight dif-
ference in percentage fertilization obtained in this
study and the previous ones might be due to dif-
ference in experimental design

The six experimental crosses had lower hatcha-
bility and survival (Table 1) when compared with
the parental crosses. Similar result was reported
by Salami et al (1993) in their cross involving C.
gariepinus and H. bidorsalis and the various re-
ported works of Olufeagba (1999), Aluko and
Ali, (2001).The values of survival is small when
compared with the result of the study by Nwoko-
ye et al. (2007) who reported 99.88% survival
rate for Heterobranchus bidorsalis induced with
ovaprim and 99.61% for those induced with pi-
tuitary of Heterobranchus bidorsalis. However,
De Graaf et al. (1995) reported a survival rate of
41.5% for C. gariepinus reared under a medium
stocking density for a short duration in protected
tanks. This observed difference might have been
caused by water quality management, rearing
condition, species and strain variation.

Table 1. Mean hatchability performance in parental and experimental crosses in H. longifilis collected

from three ecological zones in Nigeria

TREATEMENT NO OF EGGS NO OF HATCHLINGS % HATCHABILITY % SURVIVAL

KK x KK 200 + 0.20 188 + 0.23° 94.2 +0.01° 63.8 +£0.12°
SW x SW 200 +0.10 133+£0.11¢ 66.6 £0.01° 76.6 £0.11°
NS x NS 200 +0.01 72 +0.12¢ 36.3 +0.02f 62.5 £ 0.00°
KK x SW 200+0.1 96 + 1.20¢ 48.0 +0.12° 10.41 + 0.02%"
KK x NS 200+ 0.11 160+ 1.10° 80.0+0.11° 9.38 + 0.02%"
SW x KK 200 +0.13 126 +0.02¢ 63.8 +0.02° 87.3£0.12°
SW x NS 200+ 0.10 88 +0.11¢ 43.9 +0.02¢ 75.0 £0.03°
NS x KK 200+ 0.21 89 +1.23¢ 445+0.11¢ 85.4+0.01%
NS x SW 200+ 0.2 83+ 1.01% 41.3+0.02¢ 90.4+0.11°
P-Value 0.123 0.001 0.001 0.001

Mean in the same column with different superscript differ significantly (P<0.05).

*Mortality of fish due to water shortage.
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The present result of high hatching in both the
parental and crossbreed crosses agrees with the
results of other reports (Olufeagbal999, Aluko
and Ali, 2001). The period incubation i.e time be-
tween fertilization and hatching varies. While
Olufeagba (1999) reported 23.lhours, hatching
occurred 24.8hrs in this experiment. This could
be attributed to variation in the laboratory tem-
perature that affects cellular activities. The fry
were viable and no abnormality was observed.
Viable intra specific (selective breeding) pro-
duced under laboratory condition will help to im-
prove performance of fish, progenies are current-
ly observed for growth and heterosis.

The chromosome of the different strains revealed
high level of similarity which made crossbreed-
ing among the ecotypes very successful in all the
crosses. The behavior of the chromosome is a
good indicator about the success level of the
cross breeds. The Karyotype of H. longifilis
(2n=50) has been reported (Olufeagba, 1999;
Olufeagba et al. 1999).

Conclusion

The fry has been transferred into outdoor tanks
and are being raised to adult size to enable selec-
tion for the production of the F, generation. As
soon as the results for frequency of early matur-
ing females, growth rate are available, the strains
will be ranked according to their combined
breeding values. All fish from the 5 top ranked
in different strains will be pre-selected and re-
stocked.

Final selection of broodstock to produce the next
generation in the breeding program will be based
on early sexually maturing female and body
weight of the individual.
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Abstract:

This study was designed to evaluate the growth per-
formance of Clarias gariepinus fingerlings fed wa-
termelon seed meal as substitute for soybean meal.
Five diets of 35% crude protein were formulated with
watermelon seed meal replacing soybeans at 25%
(DT»), 50% (DTs), 75% (DTs), 100% (DTs) and con-
trol diet 0% (DT);) had no inclusion of Watermelon
seed meal. Twenty fingerlings were randomly allocat-
ed in replicate for each treatment in outdoor hapas and
fed 5% body weight throughout the study period of
8weeks with weekly weight measurement and appro-
priate feed adjustment. The mean weight gain, specific
growth rate, protein efficiency ratio were highest in
DT, (5.05g, 0.019 and 0.96 respectively) while lower
values were recorded in DTs (3.31g, 0.014, 0.80 re-
spectively). Superiority of protein in soybean as well
as anti-nutritional factor present in the raw watermel-
on seed meal and high fiber contents of diet are envis-
aged as reasons for better performance of diet with no
or lesser water melon meal inclusion, hence it inclu-
sion should be limited to 16% for better growth per-
formance of Clarias gariepinus.

Keywords:

Proximate composition, Unconventional feed, Water
melon
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Introduction

Aquaculture production is becoming more and
more intensive; this is because production from
capture fisheries has reached its maximum possi-
ble potential, as the catch is dwindling with each
passing day (Gabriel et al., 2007). Jamiu and
Ayinla (2003) had stated that feed management
determines the viability of aquaculture as it ac-
counts for at least 60 percent of the cost of fish
production (Akinrotimi et.al., 2007), therefore
the establishment of economically viable fish-
culture ventures requires the incorporation of ag-
ricultural wastes or by-products as feed ingredi-
ents or direct feed (Shang and Costa-Pierce 1983)
to replace conventional feed stuffs whose dwin-
dling supply has resulted into arbitrary hike in
prices. Conventional ingredients used in fish feed
are in high demand for human consumption and
their yield are currently being affected by climate
change, hence out of concern for and the implica-
tions for food security as well as water and land
use, there is urgent need to get local materials es-
pecially agricultural by-products of lower price to
replace these costly feed materials.

Agricultural by-products in the tropics are as
abundant as there are wide arrays of plants and
fruits. Today, more emphasis is been placed on
substitution possibility of some of these by-
products whose nutritive values have been ascer-
tained. By-products of banana (Ogunsipe et al.,
2010; Ekwe et al., 2011) and cashew (Edet et al.,
2010; Omosulis et al., 2011) had already been
successfully tested in animal husbandry, Cocoa
pod husk meal has been shown to replace maize
in the diet of cichlid, O. niloticus and catfish
Clarias isheriensis (Fagbenro, 1992). Likewise,
plantain peel meal has been shown to replace up
to 25% of maize in the diet of C. gariepinus
without adversely affecting the growth (Falaye
and Oloruntuyi, 1998). These are locally availa-
ble and are not consumed by man in most cases
(Ibiyo and Olowosegun, 2004).

Watermelon (Citrullus lanatus) seed meal is one
of such agricultural by-product whose nutritive
potential has not been effectively taped in animal
nutrition. Watermelon a creeping annual cash
crop which belongs to the family Curcurbitaceae.
It grows successfully in the tropics and sub trop-
ics (Mohr, 1989). Watermelon seed is rich in
minerals, protein, vitamins, carbohydrate and fi-
bre (Duke and Ayensu, 1985, Tarek and khaled,
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2001). Watermelon seeds are rich in oil and pro-
tein (Mustafa et al., 1972 and Alkhalifa, 1996).
Watermelon seed oil proved to be good source of
high quality edible oil characterized by low free
fatty acid content (Mustafa et al., 1972). The ex-
perience with watermelon seed cake or meal in
rations for animals, showed that it is a good
source of digestible protein comparable to other
oil seed cakes like cottonseed, linseed etc (Sen,
1985) hence can be safely incorporated in animal
feeds (Sastry et al; 1972). In view of the increas-
ing demand for fish and high cost of conventional
feed ingredients, it is therefore necessary to in-
vestigate the replacement value of water melon
seed meal for soybeans meal in the diets of C.
gariepinus fingerlings.

Materials and Methods

The fingerlings of Clarias gariepinus for this
study were obtained from the research farm of
the Fisheries Department, University of Agricul-
ture Makurdi. The experiment which lasted for
56days was carried out also in an earthen pond at
the departmental research farm. Hapas made
from nets measuring 1x1x1 were mounted on a
kuralon rope and set across the pond surface and
properly staked to the dyke of the pond using
bamboo sticks. Stones were attached to the four
bottom corners of the hapas to serve as sinkers.
This enables the bottom surface of the hapas to
spread uniformly and to extend properly. The ex-
tension made easy inflow and outflow of water
through each hapa and were immersed in the
pond water half way to enable ease of access.

The feed ingredients used in the feed formulation
which includes Fish meal, Soybean meal, Maize
meal, Vitamin and Mineral premixes were pur-
chased from the Makurdi Modern market, they
were then processes and grinded into meal for
storage. Water melon seeds were procured from
an open market in Gombe State. The feed ingre-
dients were processed and milled according to
method described by Tiamiyu et al. (2014),

35% crude protein control diet was formulated
using Pearson square method, the other experi-
mental diet were formulated by simply substitut-
ing watermelon seed meal for soybeans meal at
0% (DT1), 25% (DT2), 50% (DT3), 75% (DT4),
and 100% (DT5) substitution levels (Table 1).
The diets so formed were pelletized using a pel-
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leting machine after weighing appropriately and
thorough mixing of the ingredients.

Fifteen Clarias gariepinus fingerlings were even-
ly distributed in each of the hapa. The daily feed-
ing was done by hand at 5% of the cumulative

16:00) and the fingerlings were weight weekly so
as to adjust the feed by virtue of weight gained. A
Tefal electronic digital scale was used to measure
weights of fingerlings per week till the end of the
experiment (8 weeks), growth performance were
estimated as stated below.

body weight of each hapa. Daily ration was di-
vided into two feedings per day (08:00 and

(a) Mean Weight Gain (MWG) = Mean final weight — Mean initial weight

dwy Feed intake
wet weight goin

(b) Feed conversion ratio (FCR ) =

togglwe, - tog(wegd

= kg

(©) Specific Growth Rate (%/day) =

Where Wt;= Initial weight gain
Wt= Final weight gain
T,-T= Duration (in days) considered between Wt, and Wt;

Wi meRigie e geia
proreln fod

(d) Protein efficiency ratio =

Teprobein tn diet <totel diet consumed
Where Protein fed = 100

total number of flsh=-mortalicy
rorel number of flsk

* 100

(e) % survival rate =

Table 1. Gross composition of experimental diets for Clarias gariepinus fed processed watermelon

seed meal
DT1(100:0) DT2(75:25) DT3(50:50) DT4(25:75) DT5(0:100)
Fish meal 10.00 10.00 10.00 10.00 10.00
Soybean meal 65.10 48.83 32.55 16.28 0
Watermelon seed 0 16.28 32.55 48.83 65.10
Maize 11.70 11.70 11.70 11.70 11.70
Rice bran 11.70 11.70 11.70 11.70 11.70
Min/Vit premix 1.00 1.00 1.00 1.00 1.00
Salt 0.50 0.50 0.50 0.50 0.50
Total 100 100 100 100 100
Proximate composition of diet

Moisture 8.52£0.01° 8.33 £ 0.00¢ 8.37+0.00¢ 8.69+0.012 8.39+£0.02¢
Protein 35.37+0.00 35.14 £0.01 35.75+ 0.01 34.69 £ 0.01 34.73 +£0.01
Lipid 7.15+£0.00° 8.30+£0.01b 8.62 £0.02° 8.64+£0.01° 8.39 +0.02°
Ash 8.19 +£0.02° 7.14+£0.01¢ 7.52+0.014 7.92+0.01¢ 8.28+0.012
Fibre 4.19+£0.01¢ 4.41+0.014 526+0.012 5.20+0.01° 5.10+£0.01¢
NFE 36.17 +0.03° 36.68+0.01°  3448+0.03"  34.86+0.00°  35.11+0.02¢

Mean in the same row with different superscripts differ significantly (P< 0.005)

KEYS:

DT I — 100% soybean meal: 0% water melon seed DT 2 — 75% soybean meal: 25% water melon seed
DT 3 — 50% soybean meal: 50% water melon seed DT 4 —25% soybean meal: 75% water melon seed
DT 5 — 0% soybean meal: 100% water melon seed
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Proximate compositions of water melon seed
meal, diets formulated, initial and final carcass of
fish were determined according to standard
methods by AOAC (2000). However Nitrogen
free extracts in samples were determined by dif-
ference. The analyses were conducted in tripli-
cate and all reagents were of analytical grade.

The data obtained from the study were analyzed
using Gen stat® discovery edition 4 and Minitab®
14, descriptive statistics were done and mean got-
ten were subjected to analysis of variance, where
significant differences were obtained (P<0.05),
means were separated using Duncan’s least sig-
nificant difference (LSD).

Results and Discussion

Although no weight loss were recorded in the
present study compared to the weight at initial,
observation on growth and nutrient utilization re-
veals that growth significantly reduced as water-
melon is increased in the diet. However since
there was no significant differences in the protein
content of the diet, differences in performance of
experimental fish may be linked to superiority of
protein quality of soybeans which reduced as lev-
el of replacement increase, Characteristic feed
utilization efficiencies and consequent growth
rates has earlier been reported and attributed to
dietary protein quality by Cho et al. (1974), Soto-
lu & Faturoti, (2008), however, antinutritional
factor in raw watermelon seed may also be impli-
cated as possible cause of significant reduction in
growth. Borchardt et al. (2008) had earlier stated
that watermelon seeds posses chemical com-
pounds such as alkaloids, lectins and phenolic
compounds such as lactones, tannins and flavo-
noids which probably function in the protection
of seeds from microbial degradation until condi-
tions are favourable for germination (Cai et al.,
2004; Komutarin et al., 2004), hence may have
lead to prevention of digestion in the gut of the
fish. Tuleun et al. (2007) had stated that the wide
use of legume as feedstuff alternatives have lim-
ited by the presence of antinutritional factor like
trypsin inhibitors tannins and cyanide. Fakunle et
al (2013) had also reported that that toxic com-
ponent or anti-nutritional factors in most agricul-
tural by-products may cause irritation of diges-
tive tract which is capable of decreasing feed in-
take and growth. Hence inclusion beyond the tol-
erable level of the fish lead to adverse growth
consequences. Many other authors have similarly
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reported varied replacement level of about 50 %
(Babatunde et al. 2001, Falaye et al. 1999), 60%
(Olubamiwa et al. 2000) and 100% (Tiamiyu et al
2014) of waste and by-products with convention-
al once. It can be correctly inferred then that re-
placement of convention feeds by alternate
sources of plant and animal origin, depends on
the nature and composition of the unconventional
feedstuffs, inclusion levels, anti-nutritional factor
of feed ingredients, method of processing and the
tolerance levels of the experimental fish species

Inverse relationship have been established be-
tween growth and crude fibre content of diets.
Falaye et al (1999) reported a lower digestibility
coefficient with increased cocoa husk in the diets
and linked observations to elevated crude fibre
resulting from the complex polysaccharides of
the husk. More so, Fagbenro (1992) associated
the digestibility in C. Isheriensis fed cocoa husk
rations with cellulose activity in the fish gut. Gat-
lin (2010) indicated that cellulose and other fi-
brous carbohydrate are found in the structural
component of plant and are indigestible to mo-
nogastric animals including fish. Oladunjoye et
al. (2005) furthermore stated that high fibre con-
tent could be responsible for growth depression.
Similarly, Lovel and Leary (1990) pointed out
that increasing fibre content beyond the basal
level could cause reduce growth of fish owing to
poor digestion of cellulose. Hence, this is likely
to be responsible for the poor growth perfor-
mance of fish fed inclusions beyond 16% water-
melon seed meal (25% replacement) containing
high crude fibre. However the result of the pre-
sent study show that Clarias gariepinus cannot
tolerate inclusion levels beyond 16% and fiber
content beyond 5% as negate the recommenda-
tions of Sawaya et al. (1986) who stated that wa-
termelon seed should not be included at levels
higher than 20%, because these levels brings up
the fiber content of the ration over 10%, which
reduce feed intake. Despite the significant effect
observed in growth, survival of the fish fed the
different diet were not affected, Basavarajah and
Anthony (1997) had reported a survival rate of
98% for common carp fry fed conventional feed
and 100% for fry fed supplementary feed for a 35
days feeding trial. Similarly Singh and Dhawan
(1996) pointed out that 100% survival rate of
carp can be achieved under very minimal stress
and well fed condition, survival likely depend
strongly on tolerance level of different fish spe-
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cies to the nature and level of anti-nutritional fac-
tor in the feedstuff. Carcass composition of the
fish fed the experimental diets were higher in
values than the those recorded in the start of the
study, protein retention was higher for the control
and Diet 2 suggesting that the protein to energy
ratio used in the feed was at the right level and as
a result, there was no sparing of protein for ener-

gy. The lipid content increase in this study is
likely due to the fact that both soybeans and wa-
termelon seeds oil seeds (Mustafa et al., 1972),
Abbas (2007) and Manjappa et al, (2011) had
opined that better nutrients utilization in fish car-
cass fed high lipids diets is related to both the di-
etary protein level and availability of non-protein
energy sources.

Table 2. Growth performance and nutrient utilization of clarias gariepinus fed watermelon seed as a

replacement for soybean meal.

DT, DT, DT; DT, DTs
MIW 2.75+ 0.00 2.75+ 0.00 2.75+ 0.00 2.75+ 0.00 2.75+ 0.00
MFW 7.32 + 0.04> 7.80 £+ 0.06* 7.48 +0.05° 6.47 £0.10° 6.06 +£0.02¢
MWG 4.57 +0.04° 5.05 + 0.06* 4.73 £ 0.05° 3.72 £ 0.10° 3.31+0.02¢
SGR 0.017 £ 0.00° 0.019 + 0.00 0.018 + 0.00° 0.015 + 0.00° 0.014 + 0.00¢
FCR 2.68+0.01° 2.65+0.03" 2.77 £0.02° 3.19+£0.11° 3.36£0.01°
PER 0.95 £ 0.00 0.96 + 0.01? 0.92 +0.01° 0.84 + 0.03° 0.80 £ 0.00°
ANPU 0.47 £+ 0.00° 0.50 + 0.00* 0.32 +0.00° 0.28 +0.00¢ 0.17 £ 0.00°
% survival 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00 100.00 £0.00  100.00 + 0.00

Mean in the same row with different superscript differ significantly (P< 0.05)

KEYS:

MIW: Mean initial weight
SGR: Specific growth rate
ANPU: Apparent net protein utilization

MFW: Mean final weight
FCR: Feed conversion ratio

MWG: Mean weight gain
PER: Protein efficiency ratio
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Figure 1. Weekly growth performance of clarias gariepinus fed the experimental diets
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Table 3. Proximate composition of carcass of clarias gariepinus fingerlings fed the experimental
diets
Initial DT, (control) DT, DT; DT, DTs

Moisture 55.13+0.01f 65.12+£0.01° 65.27+£0.01* 64.98+0.01¢ 6422 +£0.01¢ 64.69+0.01¢
Protein 1244+ 0.03¢  14.71 £0.03¢ 15.41+£0.042  15.09+0.03°> 14.69+0.04¢ 1445+0.01¢
Lipid 522+0.00f 7.20+£0.01¢ 7.66+0.012 6.55+0.03¢ 7.14 £ 0.024 7.54 £0.04
Ash 1.89 +0.04¢ 2.00+0.00" 2.02+0.02° 1.79 £ 0.05¢ 2.14+0.01= 2.00+0.00®
Fibre 1.63+£0.014 1.87+£0.04¢ 2.00+0.02>  1.60+0.074 2.10+£0.01=  2.01+0.01°
NFE 23.69+0.01° 9.10+0.04" 7.6420.02¢ 9.99+0.07° 9.71£0.01° 931+ 0.01°

Means in the same Column with different superscripts differ significantly (p<0.05)

Conclusions

In conclusion the Superiority of protein in
soybean as well as anti-nutritional factor pre-
sent in the raw watermelon seed meal and
high fiber contents of diet are envisaged as
reasons for better performance of diet with
no or lesser water melon meal inclusion, It is
therefore recommended that inclusion of raw
watermelon should be limited to 16% for bet-
ter growth performance of Clarias gariepi-
nus. Further studies should be done to evalu-
ate the nutritive potentials of processed water
melon seeds in the diet of fish.
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