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Abstract

The aim of the present study is to determine the length-weight, length-length relationships and condition factors of some
fish species in Yalikdy Stream (Ordu-Turkey). All specimens were collected by fishing nets, fishing cast nets with
different mesh sizes, fishing tackle, and electro shocker between June 2013 and June 2014 in the Yalikdy stream. In
present study, 8 species (Alburnus chalcoides, Barbus tauricus, Capoeta banarescui, Neogobius melanostomus,
Neogobius fluviatilis, Salaria fluviatilis, Salmo labrax, Squalius cephalus) belonging to 4 families (Blennidae,
Cyprinidae, Gobiidae, Salmonidae) were examined. Total length (TL), fork length (FL) and standard length (SL) of the
fish samples were measured to the nearest 0.1 cm, the weight (W) of fish was recorded to the nearest the 0.1 g in there.
The length-weight relationships, TL vs SL and TL vs FErelationships and condition factors were calculated for each
species which caught from Yalikoy Stream. All statistical analyses were evaluated at P<0.05 significance level. The
highest length-length correlation coefficient was 0.99 (B. tauricus,C. banarescui and S. cephalus) while the lowest
coefficient was 0.96 (4. chalcoides). The highest length-weight correlation coefficient was 0.97 (S. cephalus) while the
lowest coefficient was 0.84 (A. chalcoides)..The mean condition factors were calculated as 0.716+0.093 for A.
chalcoides, 0.967+0.113 for B. tauricus, 1.0694+0.113 for C. banarescui, 1.021+0.080 for N. fluviatilis and 1.197+0.095
for S. cephalus, respectively. In this study, determination of the length-weight, length-length relationships and condition
factor were investigated for the firsttime‘in eight fish species from Yalikdy stream and these values were determined for
the first time for five speciesdiving in this habitat.

Keywords: Growth, Length-weight relationship, Length-length relationship, Condition factor, Yalikdy stream.

Oz

Yalikoy Deresi (Ordu, Tiirkiye)'ndeki Bazi Bahk Tiirlerinin Boy-Agirhk ve Boy-Boy iliskileri
ile Kondisyon Faktorleri

Bu c¢aligmanin amaci Yalikdy Deresi (Ordu-Turkey)'ndeki bazi balik tiirlerinin boy-agirlik, boy-boy iligkileri ve
kondisyon faktorlerini belirlemektir. Balik 6rnekleri, Haziran 2013 ve Haziran 2014 tarihleri arasinda farkli goz
acikliklarina sahip aglar, serpme aglar, olta takimi ve elektrosok cihazi yardimiyla yakalanmistir.Bu ¢alismada, 4
familyaya (Blennidae, Cyprinidae, Gobiidae, Salmonidae) ait 8 tiir (Alburnus chalcoides, Barbus tauricus, Capoeta
banarescui, Neogobius fluviatilis, Neogobius melanostomus, Squalius cephalus Salaria fluviatilis, Salmo labrax,)
orneklenmistir. Balik drneklerinin total boy (TL), ¢atal boy (FL) ve standart boylar1 (SB) 0.1 cm hassasiyetle, balik
agirligi (A) ise 0.1 g hassasiyetle dl¢limleri yapilmistir. Boy-agirlik iligkileri, TB-SB ve TB-CB iligkileri ve kondisyon
faktorleri Yalikdy Deresi'nden yakalan her tiir igin ayr1 ayr1 hesaplanmistir. Tiim istatistiksel analizler, P<0.05 anlamlilik
diizeyinde degerlendirilmistir. En yiiksek boy-boy iliski katsayis10.99 (B.tauricus, C. banarescuive S. Cephalus) iken en
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diisiik katsay1 ise 0.96 (A.chalcoides) olarak belirlenmistir. En yiiksek boy-agirlik iligki katsayist ise 0.97 (S. cephalus)
iken en diisiik katsay1 0.84 (4. chalcoides) olarak belirlenmistir. Ortalama kondisyonfaktorlerisirasiyla 4. chalcoides
icin 0.716 £0.093, B. tauricus i¢in 0.967 £ 0.113, C. banarescui i¢in 1.069 = 0.113, N. fluviatilis i¢in 1.021 £ 0.080ve S.
cephalusicin 1.197 £ 0.095 olarak hesaplanmistir. Bu ¢alismada, Yalikdy Deresi'nden sekiz balik tiiriinde ilk kez boy-
agirlik, boy-boy iliskileri ve kondisyon faktorleri arastirilmis ve bu habitatta yasayan bes tiir i¢in bu degerler ilk kez

belirlenmistir.

Anahtar Kelimeler:Biiyiime, Boy-agirlik iligkisi, Boy-boy iligkisi, Kondisyon faktorii, Yalikoy Deresi.

Introduction

Length-weight and lenght-lenght relati-
onships are given information on the condition
and growth patterns of fish species in many
fisheries study (Bagenaland Tesch, 1978). They
are useful tools in fishery assessment (Y1lmaz et
al., 2010; Tsagarakis et al., 2015; Yazicioglu et
al., 2013; Yazicioglu and Yazici, 2016). The
relation ship between the length (L) and weight
(W) of a fish is usually expressed by the equ-
ation W=aL'. Values of the exponent b provide
information on fish growth. When b=3, increase
in weight is isometric. When the value of b'is
other than 3, weight increase is allometric
(positive if b>3, negative if b<3)[(Froese,
2000).

These relationships permit.for the cal-
culation of condition indexes.of the fish species
and they also provide significant contributions
to the researcher by providing sex, species and
region-based comparisens (Froese, 20006).
Another important role is related to the conser-
vation of fish species (Kamaruddin et al., 2011).
Fulton's condition factor (K) is widely utilized
in fisheries research (Froese, 2006). Condition
value of a fish differs in many studies, which
may have different causes such as age of the
species, abundance of food in their habitats, sex
and sexual maturity (Birecikligil et al., 2016).
The condition factor is frequently used in the
analysis of onto genetic changes (Safran, 1992)
and for bet-ween-regions life-history compa-
risons (Petrakis and Stergiou, 1995).

Although length-weight and length-

length conversion factors are of fundamental
importance in fisheries, Turkish freshwater
fishes are quite lacking in terms of these
properties (Birecikligil et.al., 2016). There are
no investigations on the length-weight, length-
length relationship.and condition factor of the
species in Yalikdy Stream (Ordu-Turkey). There
fore, this study is the first study to be carried out
in the length-weight, length-length relationship
and condition factor in this stream.

The aim of the currentt study is to deter-
mine the, length-length length-weight relation-
ships and condition factor of eight fish species,
including Alburnus chalcoides, (Giildenstadt,
1772); Barbus tauricus, Kessler, 1877; Capoeta
banarescui, Turan, Kottelat, Ekmek¢i and
Imamoglu, 2006; Neogobius melanostomus
(Pallas, 1814); Neogobius fluviatilis, (Pallas,
1814); Salaria fluviatilis, (Asso, 1801); Salmo
labrax, Pallas, 1814 and Squalius cephalus (Lin-
naeus, 1758) in Yalikoy Stream (Ordu, Turkey).

Materials and Methods

Yalikoy stream located between 41°
2'17.46"-41°3"11.61" N latitudes and 37° 38'15.
60" - 37° 36'45.38" E longitudes (Figure 1). A
total of 309 specimens were collected by fishing
nets, fishing cast nets with different mesh sizes,
fishing tackle, and electro shocker bet-ween
June 2013 and June 2014 in Yalikdy stream
(Ordu, Turkey).
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All samples were transported to the
hydrobiology laboratory at Ordu University
and total length (TL), fork length (FL) and
standard length (SL) of the fish samples were
measured to the nearest 0.1 cm, the weight (W)
of fish was recorded to the nearest the 0.1 g in
there. The relationships were not calculated for
the low number of fish samples. While the
length-weight relationships were calculated
using the W=aL’ equation, TL vs SL and TL vs
FL relationships were calculated by linear
regressions.

The length-length (L-L) relationships
were calculated by the simple linear regression
a: x =b y+a where x and y are variables, a.and b

are regression constants. Fulton's Condition
Factor was estimated using following equation:
K=100(W/L"). The condition factor is compu-
ted for each species from Yalikdy stream. All
graphics were powered by Microsoft Excel
2016 and all statistical analyses weree valuated
at P<0.05 significance level by Minitab 17.0.

Results

In present study, 8 species (Alburnus
chalcoides, Barbus tauricus, Capoeta banares-
cui, Neogobius melanostomus, Neogobius fluvi-
atilis, Salaria fluviatilis, Salmo labrax and Squa-
lius cephalus) ‘belonging to 4 families (Blenni-

Black Sea

\ \a.llktiy

{
s,

0 743m K
]

Figure 1. Map of'the study area.
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dae, Cyprinidae, Gobiidae, Salmonidae) were
examined. Length-length, length-weight
relationships (LWRs) and mean condition
factor were calculated for five species because
of the low number of N.melanostomus and S.
Sfluviatilis and S. labraxspecies.

The length-length relationships (LLRs)
between total length, fork length, and standard
length and also the estimated parameters of the
length-length relationship and the coefficient
of determination R” of A. chalcoides, B. tauri-
cus, C. banarescui, N. Fluviatilis and S. Cep-
halus species are shown in Table 1. All LLRs
were highly significant with R*>>0.96 and they

are illustrated in Figure 2.

Characteristics of parameters 'a' and 'b' of
the LWR relationship, growth types, 95% con-
fidence limit of 'b', and coefficient of deter-
mination R’ of five species are presented in the
Table 2 and LWRs are illustrated in Figure 3.
LWR indicated positive allometric growth for
A. chalcoides, C. banarescui and S. cephalus
(W=0.0064TL***, W=0.0055TL**"*, W=
0.0106TL*™" respectively), while B. tauricus
and N. fluviatilis exhibited negative allometric
growth (W=0.0212TL*""”", W=0.0155TL*"",
respectively).

Table 1. Length-length relation ship parameters for five fish species ( § +% ) from the Yalikoy stre-

am, Ordu (Turkey)

Species n TL Mean+ SE
(cm)

A. chalcoides 58 11.42+0.149

B. tauricus 22 11:20+0.366

C. banarescui 67 11.55+0:197

N. fluviatilis 23 9.21+0.188

S. cephalus 118 13.43+0.248

TL-FL Regression
eéquations and coefficient

TL=1.0626FL+0.3552

TL-SL Regression
equations and coefficient

TL=1.1195SL+0.8525

(R2=0.97) (R2=0.96)
TL=1.0486FL+0.4278 TL=1.1384SL+0.5560
(R2=0.99) (R2=0.99)
TL=1.0326FL+0.5849 TL=1.004SL+0.9079
(R2=0.99) (R2=0.99)
; TL=1.2447SL-0.5940
(R2=0.97)
TL=1.0357FL+0.5102 TL=1.1101SL+0.9713
(R2=0.99) (R2=0.99)

TL: total length; FL: fork length; SL: standard length; SE: standard error; R’ coefficient of determination; n:sample size.

Table 2. Length-weight relationship parameters for five fish species ( § +£ ) from the Yali-

koy stream, Ordu (Turkey)

. TL range W range TL-W Regression 95% Growth
Species
(cm) () equations and coefficient C.Lofb Type

. W=0.0064TL****

A. chalcoides 8.9-14.7 5.8-22.8 (R2=0.84) 3.0290-3.0573 +A
. W=0.0212TL>*"""

B. tauricus 8.5-15.0 6.0-27.4 (R2=0.93) 2.6517-2.6904 -A
. W=0.0055TL**"*

C. banarescui 7.8-16.0 4.4-47.8 (R2=0.95) 3.2605-3.2803 +A
. 28111

N. fluviatilis 7.8-12.1 4.4-16.0 zg;o(')oglf)STL 2.7952-2.8255 -A
_ 3.0447

S. cephalus 9.8-25.3 11.0-221.8 W=0.0106TL 3.0406-3.0515 +A

(R2=0.97)

W: fish weight; TL: total length; R*: coefficient of determination; +A: positive allometric, -A: negative allometric.
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Figure 2. Total length=standard length relationships of five fish species (a) A. chalcoides, b) B.
tauricus, c) Csbanarescui, d) N. fluviatilisand e) S. cephalus) collected from the Yalikdy

stream, Ordu (Turkey).

Calculation of condition factors were
summarized in Table 3. Fulton's Condition
Factor (K) values were ranged between 0.538
and 0.956 with an average of 0.716+0.093 for
A. chalcoides, between 0.811 and 1.210 with
an average of 0.967+0.113 for B. fauricus,
between 0.827 and 1.307 with an average of
1.069+0.113 for C. banarescui, between 0.860
and 1.155 with an average of 1.021+0.080 for
N. Fluviatilis and between 0.934 and 1.535
with an average of 1.197+0.095 for S. cep-
halus.

Discussion

The b value in the fish length-weight
equation shows the fish shape according to the
habitat conditions in which the fish lives and it is
known that the value of B changes between 2.5
and 3.5 (Erkoyuncu, 1995). In this study, the b
values were determined between 2.67-3.26 for
five fish Species (Table 4).When the growth was
evaluated in terms of length, it was found that the
growth for A.chalcoides, C.banarescui, and
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Figure 3. Length-weight relationships of five fish species (a) 4. chalcoides, b) B. tauricus, c) C.
banarescui, d)N. fluviatilis and e) S. cephalus) collected from the Yalikoy stream, Ordu

(Turkey)

Table 3.Condition factor of five fish species in the Yalikdy stream, Ordu (Turkey).

A. chalcoides  B. tauricus  C. banarescui  N. fluviatilis  S. cephalus

Min-Max
0.538-0.956 0.811-1.210 0.827-1.307 0.860-1.155 0.934-1.535
K values
Mean= SE
0.716+0.093  0.967+0.113 1.069+0.113 1.021+0.080 1.197+0.095
K values

K:Fulton’s Condition Factor;SE:standard error.

S. cephalus were positive allometric (b>3, have conducted research on the LWRs of iden-
P<0.05), B. tauricus and N. fluviatiliswere ne- tical species in different habitats (Table 4).
gative allometric (b<3, P<0.05). Other studies The functional regressionb value in fish
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Table 4. Parameters of the length-weight relationship of the five fish species ( § + £ ) in different habitats

Species a b TL Range R? n
(cm)
0.0035 3.357 11.9-288 0976 34
0.0029 3410 12.9-21.5 0960 67
0.0192 2730 10.1-19.3 0910 21
0.0017 3.560 16.827.6 0.942 57
Alburnus = 004> 3270 85226 0.998 11
chalcoides
0.0038 3320 8.8-284  0.995 108
0.0089 3.012 4.1-166 0987 574
0.0079 3.051 11.8-17.8 0.945 26
0.0064 3.042 89-147 0.840 58
Barbus ~ 0.0070 3.060  6.8-40.0 0.972 123
tauricus  0.0212  2.670  8.5-150 0.930 22
Capoeta 0.0088 3.072  8.1-21.0  0.960 247
. 00107 3.035 6.9-286 0.988 101
banarescui () 0055 3272 78-160 0950 67
0.0159 3.069 1.7-13.0 0997 124
Neogobius  0.0057 3290  3.5-13.0 0978 515
fluviatilis ~ 0.0092  3.127  6.5-10.5 0967 16
0.0155 2811 7.8-121 0910 23
0.0083 3.064 1.5-21.9 0978 1161
0.0027 3.444 12.5-32.4 0977 27
0.0115 3.020 19.3-33.0 0.968 33
0.0074 3.180  8.9-30.5 0984 46
Squalius  0.0090  3.057  3.4-30.0 0.994 45
cephalus  0.0066 3.112  8.0-229 0994 6
0.0060 3.190 18.2-26.0 0.951 27
0.0076 3.117  4.0-38.7 0990 2181
0.0080 3.170 8.4-11.6 0.997 16
0.0106 3.044 98253 0970 118

Locality

Porto-Lagos, Greece

Lake Volvi, Greece
Biiylikcekmece Dam, Turkey
Lake Sapanca, Turkey

Terkos Dam, Turkey

Omerli Dam, Turkey

Biga Peninsula, Turkey

Curi stream, Ordu, Turkey
Yalikoy stream, Ordu, Turkey
Western Anatolia, Turkey
Yalikoy stream, Ordu, Turkey
Melet River, Turkey

Coruh River, Turkey

Yalikoy stream, Ordu, Turkey
Kuban river, Russia
Gomishan and Miankale, Iran
Biga Peninsula, Turkey
Yalikoy stream, Ordu, Turkey.
Rihios estuary, Greece

River Neretva estuary, Croatia
Lake Izniks:Marmara, Turkey
Omerli' Dam, Turkey

Anyet River, Gerona, Spain
Huesa Province, Spain
Seyhan:Dam, Turkey
Flanders, Belgium

Caspian Sea, Iran

Yalikoy stream, Ordu, Turkey
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Verreycken et al., 2011
Esmaeili et al., 2014

This study

TL: total length; n:sample size;a: intercept; bislope;R”: coefficient of determination.

biology gives a variety of information about
the body form and life of the fish. LWR para-
meters are directly related to the fish weight
and it affected by ecological factors such as
season, food supply, t€mperature, and spaw-
ning conditions and other factors such as gonad
maturity sex, stomach fullness age, health
fishing time diet, area, preservation techniques
and fishing vessels (Ricker, 1973; Bagenal and
Tesch, 1978; Froese, 2006).

In this study, determination of the length-
weight, length-length relationships and con-
dition factor were investigated for the first time
in five fish species from Yalikdy stream (Ordu,
Turkey). Difference in b values can be attri-
buted to the combination of one or more factors
such as general fish condition, seasonal effects,
gonadal maturity, preservation technique, ha-
bitat, sex, stomach fullness and health (Froese,

2006).The results of the current study would
bebeneficial for fishery biologists, fishery ma-
nagement and also conservation of biodiversity
for these ecosystems.
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