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Abstract

In this study, length-weight relationships (LWR) and Fulton’s condition factor (K) values of totally 190
Common carp, Cyprinus carpio L., 1758 specimens, captured from Tercan Dam Lake between May 2017-
October 2017, were examined. Sex composition was 41.58 % (n=79) female and 58.42 % (n=111) male. Female
to male sex ratio of the population was found as 1:0.71. Fork length and weight values of overall, female and
male specimens ranged from 11.2-55.5 cm/30.2-2860.5 g, 11.2-55.5 cm/30.2-2860.5 g and 12.7-47.5 cm/44.6-
1846.9 g, respectively. K values varied between 1.204 and 4.008. The average value of its was calculated as
2.155+0.041 for females, 2.138+0.046 for males and 2.148+0.030 for overall. The LWR were determined W=
0.0646*FL2513 for females, W=0.0389*FL?%1%3 for males and W=0.0528*FL272% for overall. The values of b
was estimated as 2.66 (females); 2.81 (males); 2.72 in overall. According to b value of LWR, the growth of
C.carpio was negatif allometric (b<3, P<0.005). No information currently exists on the LWR of C.carpio in the
Tercan Dam Lake, Eastern Anatolia, Turkey. Therefore, this paper is an important contribution to the fisheries
management applications.
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Tercan Baraj Gélii 'nde Yasayan Sazan (Cyprinus carpio L., 1758) Baliginin Boy-Agirlik iliskisi ve
Kondisyon Faktorii

Oz

Bu ¢alismada, Tercan Baraj Golii’'nden Mayis 2017-Ekim 20017 tarihleri arasinda yakalanan 190 adet sazan
baliginm (Cyprinus carpio L., 1758) boy-agirlik iliskileri ve Fulton’s kondisyon faktorii degerleri incelenmistir.
Orneklemin % 41.58 (n=79)’sim disiler, % 58.42 (n=111)’{inii erkekler olusturmustur. Populasyonun disi/erkek
orani 1:0.71 olarak bulunmustur. Orneklerin gatal boy ve agirliklari sirastyla 11.2-55.5 ¢cm/30.2-2860.5 g, 11.2-
55.5 ¢m/30.2-2860.5 g and 12.7-47.5 cm/44.6-1846.9 g, olarak bulunmustur. Kondisyon faktorii degerleri
1.204-4,008. arasinda degismistir. Ortalama kondisyon faktorii disiler i¢in 2.155+0.041, erkekler igin
2.138+0.046 ve tiim bireyler i¢in ise 2.148+0.030 olarak hesaplanmistir. Boy-agirlik iliskileri disilerde W=
0.0646*FL2%13, erkeklerde W=0.0389*FL?%1% ve tiim bireylerde W=0.0528*FL2"2%? olarak tespit edilmistir.
"b" degerleri disilerde 2.66, erkeklerde 2.81 ve tiim bireylerde 2.72 olarak hesaplanmigtir. C.carpio'nun
biiytimesi negatiftir (b<3, P<0.005). Tercan Baraj Golii'nde C.carpio’ nun boy-agirlik iligkisi ve kondisyon
faktorii hakkinda bilgi bulunmamaktadir. Bu nedenle, bu ¢alisma, balik¢ilik yonetimi uygulamalarina 6nemli
bir katki saglayacaktir.

Anahtar Kelimeler: Sazan baligi, Cyprinus carpio, bilyiime parametreleri, Tercan Baraj Golii
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1. Introduction

The common carp (Cyprinus carpio) belongs
to the Class Osteichthyes (the bony fishes),
the order Cypriniformes and the family
Cyprinidae, which is considered the largest
family of freshwater fish in the world
(Anonim, 2020). In Turkey, it has widespread
distribution in freshwater ecosystems such as
natural lakes, pond, dams lakes and rivers
stagnant flowing parts of a large, also rarely
inhabits brackish-water environments
(Demirkalp, 2007; Saylar and Benzer, 2014).

C.carpio, which is considered to be a very
important aquaculture species, has been
successfully introduced into most freshwaters
because of high growth speed of length and
weight, high meat yield, nonselective habitat
use, easy production availability in fish farms
and tasty meat (Demirkalp, 1992).

In fishery science, fish length can often be
measured more rapidly and easily than weight
(Kara and Bayhan, 2008). The general length-
weight relationships (LWR) provide a
mathematical relationship between the two
variables, length and weight, so that the
unknown variable can be easily calculated
from the known variable (Dar et al., 2012;
Sarkar et al., 2012). Condition factor (K) is an
expression of relative fatness of fish and
generally larger values of K, indicates better
condition of the fish. This factor is calculated
from the relationship between the weight of a
fish and its length, with the intention of
describing the "condition" of that individual
fish (Froese, 2006).

Length-weight relationships (LWR) are
important and have many applications in fish
stock assessments, biomass estimations,
ecological studies and modeling aquatic
ecosystems (Froese, 2006). In addition, the
LWR in important in terms of providing for
the estimation of weight from the length and
the calculation of condition indices as well as
providing general information about the
morphology of populations in different

habitats and their life cycles (Petrakis and
Stergiou, 1995; Froese et al., 2011). Condition
factor are also important biological parameter
as it gives us clear knowledge regarding the
maturation and spawning of fish at different
body lengths during their life span also
estimating the condition at different months
and provides information on the physiological
state of the fish in relation to its welfare and
based on the hypothesis that heavier fish of a
given length are in better condition (Bagenal
and Tesch, 1978).

The first study on the carp population was
started by Numann (1958), and many studies
have been made on the length-weight
relationship and condition factor regarding
C.carpio in dam lakes of different geographic
regions of Turkey ( Table 1). However, there
is no information available regarding the
biological parameter of the common carp
population in Tercan Dam Lake. The
objective of this study was to investigate and
report the first data on length-weight
relationship and condition factor of C. carpio
which is preferred by local people because of
having high economical value. Also, the data
presented are compared with results from
similar studies.

2. Material and Methods

2.1. Description of the study site and data
collection

Tercan Dam Lake is a dam built in Erzincan
province on Tuzla stream for the purpose of
irrigation and electrical energy production
between 1969-1988. It has a surface area of
8.85 km?, a drainage volume of 178 million
m?, and an irrigation area of 29725 ha. The
geographical location of the study area is as
shown in Figure 2. It is located on latitude
39°44'04.30"N, 39°26'26.82"E; 1448 m
altitude.

A total of 190 specimens of C. carpio L., 1758
were colleted from Tercan Dam Lake in May
2017-October 2017 using gillnets of various
mesh sizes (20, 30, 40 and 55 mm). Fish
collected were anesthetized using MS 222,
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preserved in 4% formaldehyde solution and
then transported to the the laboratory for
further analysis. The collected specimens of
C.carpio (Figure 1) were measured for fork
length (FL, in cm) to the nearest millimeter
and total weight (W, in g) using a digital
balance with an accuracy of 0.1 g. Sex was
firstly recognised by a macroscope
observation of the gonads.

2.2. Determination of length-weight
relationship and Fulton’s condition factor

The length-weight relationship (LWR) were
determined for males, females and combined
sexes according to equation, W = aFL?,
where W was the body weight (g), FL was the
fork length (cm), a was the intercept of the
regression and b was the regression
coefficient (slope) (Bagenal and Tesch, 1978;
Ricker, 1975). These parameters were
estimated by the least squares regressions
method and, then, subjected to logarithmic
expression LogW = loga + blogFL.
Standard error was calculated for the slope
(b). The hypothesis of isometric growth was
tested through the student’s t-test, with values
of p<0.005 considered significant.

Student’s t-test was used for comparison b
value obtained in the linear regression with
isometric value (Sokal and Rohlf, 1987): t, =

(b_3), where ts is the t-test value, b the slope

b

and Sp the standard error of the slope (b). The
comparison obtained values of t-test with the
respective tabled critical values allowed for
the determination of the b values statistically
significant, and their inclusion in the isometric
range (b=3) or allometric range (negative
allometric b<3, positive allometric b>3). The
degree of correlation between the variables
was computed to determine coefficient, r 2.

The Fulton’s condition factor was computed
using the formula as: K = (L%) X100, where

K 1is the Fulton’s condition factor, W is the
body weight (g), and L is the total length (cm)
(Bagenal and Tesch, 1978). Differences
between K values of females, males and

combined sex were tested using the student's
t-test (Zar, 1999). All statistical analyses were
done using MS-Excel and SPSS (version
17.0).

Figure 1. A specimen of Cyrinus carpio
collected from Tercan Dam Lake (Photo:
O.Zencir Tanir)

Figure 2. Map of the studying area

3. Research Findings

Investigation of 190 specimens revealed that
C.carpio population inhabiting the waters of
Tercan Dam Lake was composed of 41.58 %
(n=79) female and 58.42% (n=111) male. The
sex ratio (female:male) was 1:0.71 in favour
of males and this ratio was deviated
significantly from 1:1 (p<0.05). Fork length
values of overall, female and male specimens
ranged from 11.2-55.5 cm, 11.2-55.5 cm and
12.7-47.5 cm, respectively. Total weight
values of overall were 30.2-2860.5 g; of
females, 30.2-2860.5 g; and males 44.6-
1846.9 g. The growth was negative allometric
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for Tercan Dam Lake population of C.carpio
and the b values ranged from 2.6613 to 2.8103
for all three groups: female, male and overall
(Table 1). All regression values were found to
be significant (p<0.05) and the values of
coefficient of determination (r?) were greater
than 0.97 for all groups. Length-weight
relationships for overall, female and male
were calculated as W=0.0528*FL%72%2 (r? =
0.9725) (Figure 3), W= 0.0646*FL2%013 (2 =
0.9726) (Figure 4) and W=0.0389*FL 28103 (2
=0.9740) (Figure 5).

The average value of Fulton’s condition factor
(K) was calculated 2.155+0.041 for females,
2.1384+0.046 for males and 2.148+0.030 for
overall. It values also did'nt show significant
variations (p<0.05) for female and male
specimens of C.carpio. A geographic
comparison concerning the length-weight
relationship and condition factor for the
species was also made using the results
reviewed from previous studies (Table 2)
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Figure 3. Length—weight relationships of C.
carpio overall from Tercan Dam Lake,
Eastern Anatolia, Turkey
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Figure 4. Length—weight relationships of C.
carpio females from Tercan Dam Lake,
Eastern Anatolia, Turkey
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Figure 5. Length—weight relationships of C.
carpio males from Tercan Dam Lake, Eastern
Anatolia, Turkey
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Table 1. Descriptive statistics and estimated parameters of the length-weight relationships for Common carp (C. carpio L., 1758) caughted from
Tercan Dam Lake, Eastern Anatolia, Turkey

= :
FL£SD (cm)  W=SD (g) ¢ resst'on K4SD
Sex N parameters 95% Clofb  95% Clofa  SE (b) r2 GT
Min.-Mak. Min.-Mak. a b Min.-Mak.

Male 111  11.2-555 30.2-2860.5 0.0646 2.6613 -1.314t0-1.076 2.581t02.748 0.042 0.9726 1.467-3.546 A(-)

(28.3+1.05)  (61.10+645.73) (2.13+0.04)

Female 79 12.7-47.5 44.6-1846.9 0.0389 2.8103 -1.567t0-1.263 2.707t02.921 0.053 0.9740 1.204-4.008 A(-)

(27.3£1.08)  (561.70+57.36) (2.15-0.04)

Overall 190  11.2-55.5 30.2-2860.5 0.0528 2.7202 -1.371t0-1.183 2.654t02.786  0.033  0.9725 1.204-4.008 A(-)

(27.9+0.76)  (42.6£610.79) (2.14-0.03)

N=sample size, FL=fork length (cm), W=total weight (g), a=intercept, b=slope, Cl=confidence intervals, r’=coefficient of determination, K=
Fulton's condition factor, GT=growth type, A (-) =negatif allometric.
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Table 2. Comparison of the length-weight relationship (LWR) and Fulton’s condition factor (K) of previous studies for C.carpio from different
habitats

Habitat Sex n L min-Lmax L a b r? K Source
Gelingiilii Dam Lake C 407 11.7-63.8 FL 0.022 3.027 0.956 2.340 Kirankaya and Ekmekgi, 2004
Omerli Dam Lake C 51 12.8-84.0 TL 0.015 3.140 0.986 - Tarkan et al., 2006
Kemer Dam Lake C 92 10.9-28.5 FL 0.017 3.037 0.983 - Ozcan and Balik, 2007
Almus Dam Lake C 307 14.0-36.0 TL 0.070 3.319 0944 0.907 Karatas et al., 2007
M 237 11.8-57.4 0.073 2.600 — 1.785

Hirfanl1 Dam Lake F 219 12.7-56.3 FL 0.056  2.660 - 1.712  Yilmaz et al., 2007
C 456 11.8-57.4 0.073 2.690 — 1.752
M 152 18.3-50.4 0.036 2.892 0986 2.460

Kogkoprii Dam Lake F 139 12.7-61.7 FL 0.055 2.737 0.895 2.464 Elpetal, 2008
C 328 8.2-61.7 0.039 2.847 0951 2471
M 108 17.0-50.8 0.056 2710 0.930 1.984

Apa Dam Lake F 105 16.5-52.5 FL 0.043 2530 0930 1963 Mertetal., 2008
C 251 13.8-52.5 0.037 2.830 0.930 1.990

Seyhan Dam Lake C 105 11.2--71.5 TL 0.036 2.900 — - Ergiiden and Goksu, 2009
M 83 13.3-45.4 0.024 2943 0.992 1979

Hirfanli Dam Lake F 65 11.3-42.5 FL 0.020 2991 0992 1992 Yilmazetal., 2010a
C 148 13.3-45.4 0.022 2.967 0992 1.984
M 65 22.9-69.6 0.042 2.778  0.990 -

Altinkaya Dam Lake F 77 21.1-77.6 TL 0.032 2.866  0.990 - Yilmaz et al., 2010b
C 142 21.1-77.6 0.036 2.825 0.990 -
M 49 36.3-60.00 0.026 2.923 0.870 -

Derbent Dam Lake F 48 16.0-75.0 TL 0.029 2.896 0.980 - Yilmaz et al., 2010b
C 97 16.0-75.0 0.029 2.894  0.970 -
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Table 2. (Continued) Comparison of the length-weight relationship (LWR) and Fulton’s condition factor (K) of previous studies for C.carpio

from different habitats

Habitat Sex n Lmin-Lmax L a b r? K Source
M 162 13.1-42.5 0.026 3.010 0.840
Bayrami¢ Dam Lake F 189 12.8-47.9 FL 0.024 3.020 0910 2.660 Colakogluand Akyurt, 2011
C 351 12.8-47.9 0.025 3.010 0.870
M 97 17.1-62.8 0.028 2850 0.900 1.582
Damsa Dam Lake F 63 17.5-69.2 TL 0.018 2966 0915 1572 Mertand Bulut, 2014
C 160 17.1-69.2 0.021 2900 0.900 1.580
Hirfanli Dam Lake C 77 11.5-78.0 TL 0.074 2890 0.980 1.553 Kirankaya et al., 2014
Marmara Dam Lake C 120 11.30-49.0 TL 0.031 2.790 0.970 - [lhan and Sar1, 2015
Almus Dam Lake C 31 11.0-59.5 TL 0.013 3.010 0.990 - Buhan et al., 2016
M 125 13.5-59.2 0.034 2.807 0.950 1.572
Atatiirk Dam Lake F 106 14.6-59.3 TL 0.024 2.892 0960 1525 Yiceetal., 2016
C 231 13.5-59.3 0.029 2.847  0.950 -
M 55 28.7-50.9 - - - 1.392
Golova Dam Lake F 27 31.9-49.5 TL - - - 1.371 Yiingiil et al., 2019
C 82 28.7-50.9 0.0151 2974 0.8796 1.385

Sex: M = male, F = female, C = combined; n = number of specimens; Lmin and Lmax : minimum and maximum
fork length, TL = total length; a = intercept; b = slope value; r’= coefficient of determination; K= Fulton’s condition factor

length in sample (cm); L: FL =
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4. Discussion

This present study has demonstrated the
variations in the LWR and condition factor of
the common carp Tercan Dam Lake, Eastern
Anatolia, Turkey. The LWR is an important
tool that provides information on the growth
pattern of fish and to find out whether the fish
grows isometrically or allometrically (Tesch,
1968).

The b value of LWR have been used to
determine the growth pattern of fish. The
value of “b” that expresses length-weight
relationship in teleost fishes varies between
2.5 and 3.5 (Ricker, 1975). It differs between
the same species according to the sex. Le Cren
(1951) reported that females are heavier than
the males of the same lengths probably
because of the difference in fatness and
gonadal development. In addition, it differs
under the influence of maturity, seasons, and
at different times of day because of the
changes in stomach fullness (Arshad et al.,
2012).

The value of ‘b’ in C.carpio was found to
range between 2.6613 to 2.8103. The highest
‘b’ value was arrived in females followed by
overall and then males. The exponential value
of 2.8103 implies that the female gain weight
at a faster rate in relation to the length than
males (2.6613) and overall (2.7202). So, the
size of female C. carpio was bigger and the
weight was heavier than males. The “b” value
of C.carpio populations living in different
localities in Turkey ranged from 2.530 to
3.319 (Table 2).

In this study, "b values were very close to
2.600-2.690 in Hirfanlt Dam Lake (Y1lmaz et
al., 2007), 2.690-2.892 in Kogkoprii Dam
Lake (Elp et al., 2008), 2.530-2.830 in Apa
Dam Lake (Mert et al., 2008), 2.778-2.866 in
Altinkaya Dam Lake and 2.866-2.923 in
Derbent Dam Lake (Yilmaz et al., 2010b),
2.890 in Hirfanli Dam Lake (Kirankaya et al.,
2014), 2.790 in Marmara Dam Lake (ilhan
and Sari, 2015), 2.807-2.892 in Atatiirk Dam
Lake (Yiice et al., 2016), but different from
3.027 in Gelingiilii Dam Lake

(Kirankaya and Ekmekei, 2004), 3.140 in
Omerli Dam Lake (Tarkan et al., 2006), 3.037
in Kemer Dam Lake (Ozcan and Balik, 2007),
3.319 in Almus Dam Lake (Karatas et al.,
2007), 2.900 in Seyhan Dam Lake (Ergiiden
and Goksu, 2009), 2.943-2.991 in Hirfanh
Dam Lake (Y1lmaz et al., 2010a), 3.010-3.020
in Bayrami¢ Dam Lake (Colakoglu and
Akyurt, 2011), 2.850-2.966 in Damsa Dam
Lake (Mert and Bulut, 2014), 3.010 in Almus
Dam Lake (Buhan et al., 2016), 2.974 in
Golova Dam Lake (Yiingil et al., 2019).

This differences may be caused by several
factors including the seasonal effect, habitat
type, degree of stomach fullness, gonad
maturity, sex, health, preservation techniques,
food availability, and differences in the
observed length ranges of the specimen
caught (Tesch, 1971).

Fulton’s condition factor (K) primarily reflect
the state of sexual maturity and the degree of
nourishment of fish. The fish having value of
more than 1 in condition factor are said to be
good in health condition (Nash et al., 2006).
In this study, K values were found to be
greater than one for C. carpio, therefore it can
be an indication that Tercan Dam Lake
provide a good habitat for its. These values
were higher compared to the results of studies
in other regions, except Gelingiilii Dam Lake
(Kirankaya and Ekmeke¢i, 2004), Kogkoprii
Dam Lake (Elp et al., 2008) and Bayramig
Dam Lake (Colakoglu and Akyurt, 2011) (see
Table 2). The reason may largely be attributed
to feeding opportunities.

In conclusion, this study provides the first
basic  information on  length-weight
relationships and condition factor of common
carp from Tercan Dam Lake. The b values
were within the expected range from 2.5t0 3.5
and the K values was greater than 1 which
indicated that the well-being of fish was good.
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