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Abstract

In this study, total length-weight relationship (LWR) of common carp (Cyprinus carpio L., 1758) from Tagtaq
Region of Little Zab River, Northern Iraq were determined. For this purpose, totally 100 carps (56 female and 44
male) were used. Total lengths and weights of them were measured. The total length and weight ranges were 40-
52 cm and 1300-2620 g, respectively. The logarithmic and linear equations for total length-weight relationships
(LWRs) were found as LogW = -1.007+2.574LogTL (1?=0.939) for combined sexes, LogW = -0.971+2553LogTL
(r*=0.925) for females and LogW = -1.61+2.607LogTL (1*=0.958) for males. The “b” values calculated for
combined sexes (2.574), for females (2.553) and for males (2.607) were smaller than 3. According to “b” values,
common carp population living in the Taqgtaq Region of the Little Zab River of Northern Irag shows a negative
allometric growth.
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Kuzey Iraktaki Kiiciik Zap Suyunun Tagtag Bolgesinden Elde Edilen
Sazan Baligi (Cyprinus carpio L., 1758) Boy-Agirlik Iliskisi

Ozet

Bu ¢alismada, Kuzey Iraktaki Kiigiik Zap Nehrinin Tagtag bolgesinden elde edilen sazan (Cyprinus carpio L.,
1758)’in toplam boy-agirlik iliskisi (LWR) incelendi. Bu amagla, toplam olarak 100 adet sazan (56 disi ve 44
erkek) kullanildi. Baliklarin toplam boy ve agirliklari 6l¢giildii. Toplam boylar1 40-52 cm, agirliklari ise 1300-2620
g arasindadir. Toplam boy-agirlik iligkisinin logaritmik dogrusal denklemleri tim bireyleri i¢cin LogW = -
1.007+2.574LogTL (r>=0.939), disiler i¢cin LogW = -0.971+2553LogTL (1*=0.925) ve erkekler i¢in ise LogW = -
1.61+2.607LogTL (r>=0.958) olarak bulundu. Ttim bireyler (), disiler () ve erkekler () i¢cin hesaplanan “b” degerleri
3’den daha kiigiik bulundu. “b” degerlerine gore, Kuzey Iraktaki Kii¢iik Zap Nehrinin Tagtag bolgesinde yasayan
sazan populasyonunun negatif allometrik bir biiyiime gosterdigi goriilmektedir.

Anahtar Kelimeler: Cyprinus carpio, sazan baligi, Kiigiik Zap suyu.

1. Introduction

Common carp, Cyprinus carpio, is one of the
most widely cultured freshwater fish species in
the World [1]. It appears in ponds, lakes and slow
moving rivers [2]. Although it likes warm water,
it also tolerates cold, several pollutants and low
dissolved oxygen concentration in water.
Common carp has been successfully introduced
into most fresh waters throughout the world
because of fasting growing and adapting to poor
environmental conditions [3, 4]. It is an important
animal protein source for human around the world
due to be available round the year. In Turkey,

common carp is a popular cultured freshwater fish
after rainbow trout.

Length-weight relationships (LWRs) allow
estimation of fish weight from length or vice versa
[5, 6]. LWRs are important for fisheries biology
and population dynamics where many stock
assessment models require the use of length-
weight parameters [7]. LWR equations are also
useful to assess the fitness, healthy status and life
history parameters like reproduction in fishes [7].
Although LWRs are of fundamental importance
in fisheries science, recent data from Northern
Iraq freshwater fishes are generally lacking. The
present study describes the LWRs of the most
abundant fish species, common carp, living in
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Taqtaq Region of Little Zab River, Northern Iraqg.
The data is believed to be the first published
reference on LWRs for this river.

2. Materials and Methods

A total of 100 common carp samples were
caught from Tagtaq Region of Little Zab River,
Northern Irag (Fig. 1) between March 2017 and
April 2017. The sampling was made by gill nets
with various mesh sizes. Total length (TL) and
weight (W) were measured to the nearest 1cm and
1g respectively. Length-weight relationships
(LWRs) were calculated using the linear regresion
analysis, LogW = Loga + b Log TL, where W is
body weight (g), TL is the total length (cm), a is
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the intercept of the regression curve (coefficient
related to body form) and b is the regression
coefficient  (exponent indicating isometric
growth) [8]. The 95% confidence interval (CI)
was also determined for parameters “a” and “b”
[7].

Student t-test was used to find the significant
differences in length and weight between females
and males and to demonstrate the significant
differences of the obtained “b” values from the
expected isometric value (i.e. b = 3). Chi-square
test was used to find the significant differences of
sex ratio from expected rate 1/1. All statistical
analyses were performed by using SPSS software
version 22.
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Figure 1. Map of the Little Zab River, Northern Iraq from where common carps were sampled.

3. Results and Discussion

In the present study, total 100 mirror carps
(56 females and 44 males) were examined.
Overall sex ratio (female/male) was 1/0.79, which
is not significantly different from expected rate
1/1 (Xi*=0.23 at P>0.05). Minimum, maximum,
mean, standard deviation and standard error of
total length and body weight for combined sex,
female and male are presented in Table 1. The
differences between females and males in term of
total length and body weight were not significant
statistically (student t-test, P>0.05).
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The data were transformed in logarithm and
linear relationship obtained with a high degree of
determinant coefficient (Fig. 2). The determinant
coefficients (r?) were highly significant for
combined sexes (0.939), females (0.925) and
males (0.958). The value of regression coefficient
‘> from pooled data showed an negative
allometric growth of the common carp in the
Little Zab River as the values were smaller than 3
(Table 2).
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Table 1. Total lengths (TL, cm) and body weights (W, g) of C. carpio population from Taqtaq Region of Little
Zab River, Northern Iraqg.

Combined Sex Female Male
TL (cm) W (9) TL (cm) W (9) TL (cm) W (9)
Min. 40 1300 40 1300 41 1400
Max. 52 2620 54 2540 52 2620
Mean 47.38 2041.3 47.59 2065.0 47.11 20111
SD 2.78 310.2 2.87 318.9 2.66 299.6
SE 0.28 31.02 0.38 42.6 0.40 45.2
N 100 100 56 56 44 44
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Figure 2. Length-weight relationships (LWRs) in combined sex (A), female (B) and male (C) of C. carpio from
Tagtaq Region of Little Zab River, Northern Iraq.

Table 2. Descriptive statistics and estimated parameters of total length—weight relationships for C. carpio from

Taqgtaq Region of Little Zab River, Northern Iraq

Total length (cm)

Length-weight relationship parameters

N Min Max a

95% CL of a

b  SE()  95%CLofb r2

100 40 52 0.098

0.063-0.173

2.574  0.066 2.428-2.691 0.939

The results of the present study indicate that
common carp stocks from Taqtaq Region of Little
Zab River, Northern Iraq showed negative
allometric growth (b = 2.574 which is smaller
than 3). Similar results have been found for the
common carp population of Altinkaya Reservoir
(2.825) [9], Lake Iznik (2.830) [10], Lake
Todiirge (2.306) [11], Golhisar Lake (2.874) [12]
and Bafra Fish Lake (2.822) [13]). However,
some population of the common carp showed
isometric growth (b = 3) (i.e. Gelingiilli Dam
Lake (3.023) [14], Kemer Dam Lake (3.037) [15],
Bayrami¢ Reservoir (3.010) [16] and Sakarya
River (2.98) [17]. Moreover, positive allometric
growth (b > 3) was also observed for some
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populations of common carp (i.e., Almus Dam
Lake (3.319) [18], Omerli Reservoir (3.140)
[19]).

These variations could be attributed to
differences in age, maturity and sex. Geographic
location and associated environmental conditions,
such as seasonality, stomach fullness, disease and
parasite loads, can also affect the value of b [20].
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