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Observation on the age, growth and somatic condition of
Carasobarbus luteus (Heckel, 1843) and Capoeta trutta
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Abstract

This study was carried out to determine some biological characteristics including age,
growth and somatic condition of Carasobarbus luteus and Capoeta trutta in the
Turkish part of the Tigris River. The examined samples of C. luteus were distributed
between 11-1X years of age. The length-weigth relations of females and males were
calculated as Log W =-4.7314 +3.0113 Log FL and Log W = -4.7631 +3.0263 Log FL
respectively. Von Bertalanffy growth equations were estimated as Lt=40.09 [1-¢70-0870%
(t+1.55009] for females and Lt=38.14 [1-¢0080056 (2348381 for males. The somatic
condition was 1.9667 = 0.1751 for females and 1.9967 + 0.4205 for males. The
observed samples of C. trutta were distributed between 1-V1 years of age. The length-
weigth relationship of females and males were calculated as Log W = -4.6845 + 2.9303
Log FL, Log W = -4.7784 + 2.9746 Log FL, respectively. Von Bertalanffy growth
equations were estimated as Lt=35.36 [1-e"082817 (+482738)] for females and Lt=28.82 [1-
g 012380 (+4.40239)1 £or males. The somatic condition in female and male individuals were
determined as; 1.4434 + 0.1682 and 1.4722 + 0.1984 respectively. Both species are
economic fish in the Tigris River. Biological characteristics of the species determined
in the present study, may contribute to a better understanding of the life cycle, thus
providing useful data for its conservation and management.
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Introduction

Investigations on biology of fish are
essential for planning better
conservation and management
strategies of fishery resources (Ali and
Kadir, 1996; Kalkan, 2008; Muchlisin,
2014) and for evaluating the impacts of
environmental  variability on the
dynamics  of  fish  populations
(Schlosser,  1990). In  addition,
information on the biology of the
candidate species is very much essential
for the development of the aquaculture
industry (Priyadharsini et al., 2013).

Capoeta trutta (Heckel, 1843) and
Carasobarbus luteus (Heckel, 1843)
belonging to family Cyprinideae have a
wide distribution and are the most
common species in both Euphrates and
Tigris basins, as well as in natural and
artificial lakes in Mesopotamia (Kuru,
1979; Unlii, 1991; Coad, 2010) and Iran
(Ramin et al., 2014; Esmaeili et al.,
2015). These two species were choosen
because they are among the most
economically important and abundant
species in the region.

There have been some studies on
some biological characteristics such as
age, growth, somatic condition and
reproductin of C. trutta and C. luteus in
Tigris and Euphrates River System in
Turkey (Unli, 1991; Duman, 2004;
Yalgm-Ozdilek et al., 2004; Basusta
and Cicek, 2006; Kalkan, 2008; Oymak
et al., 2008; Ozcan, 2008; Aydin et al.,
2012; Diusiikcan and Calta, 2012;
Canpolat and Calti, 2013; Aral et al.,
2014; Canpolat and Calt1, 2014) in Iraq
(Ahmed et al, 1984; Naama and

Muhsen, 1986; Bartel et al., 1996;
Rahemo and  Al-Shatter, 2012;
Mohamed, 2014) in Iran (Patimar and
Farzi, 2011; Eydizadeh et al., 2013;
Biria et al., 2014; Esmaeili et al., 2014;
Eydizadeh, 2014; Eydizadeh et al.,
2014; Poria et al., 2014; Niya et al.,
2015) and in Syria (Al-Hazzaa and
Hussein, 2003; Al-Hazzaa, 2005). Their
parasities were also studied by Pazooki
and Masoumian (2012). However,
research on the biology of C. trutta in
Tigris River in Turkey is out-of date.
Besides, there is no study on biology of
the C. luteus population in the upper
part of the Tigris River (Turkey).

Tigris River and its tributaries are
spread over a wide geographical area.
The populations of these species in the
Turkish waters of the Tigris River differ
from those of lIragq, Iran and Syria
(Patimar and Farzi, 2011). Thus
knowledge of biological characteristics
is critically important in understanding,
the future of the species due to
environmental changes. Therefore, this
study was carried out to determine
some biological characteristics
including age, growth and somatic
condition of C. trutta and C. luteus in
the Turkish part of the Tigris River.

Material and methods

Samples of C. trutta and C. luteus were
collected monthly from Tigris River
between Diyarbakir Province and
Bismil Town in an area about 10 km
southeast of Anatolia of Turkey (Fig. 1)
during the period starting from April
2012 to May 2013.
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Figure 1: The map of Turkey and sampling localities in the Tigris River (Bismil town, Southeast of

Anatolia).

The stations were located at a latitude
of 37°50°’N 40°36'E and altutide of
545m. Totally 307C. luteus and 394C.
trutta specimens were collected from
this site by using gill nets of various
mesh sizes (18X18, 24X24 and 30X30).
Specimens were immediately
transported to the laboratory in a
portable icebox. Water temperature,
dissolved oxygen, pH and electrical
conductivity were measured in the field
by a multiparameter equipment (Hache
Lange marka HQ40) to determine some
physico-chemical parameters of the
studied station. Fishes were identified
to the species level with the
identification keys given by Kuru
(1980) and Coad (2010).

Fork length (FL) and weight (W)
were measured with an accuracy of 1.0
mm, and 1.0 g, respectively. Sex in
mature  specimens  was  easily
determined with the naked eye, but
microscopic examination was used for
differentiating sex in juveniles (Unlij,
1991; Gokgek and Akyurt, 2008).

Age was determined from scales
(Polat, 1987; Gokcek and Akyurt, 2008;
Baboli and Sayahi, 2014). For this
purpose, approximately 10 scales from
each fish were mounted between two
glass microscope slides and they were
assessed by Kindermann microfiche
reader.

Growth was examined as a ratio of
length and weight. The relative growth
in length (RGL) and weight (RGW)
were calculated by the following
formulae:

- W, —W
Ll x100, RWL = ——"-1 x100

-1 t-1
Length - weight relationship ratios
were calculated by applying the

RGL =

exponential regression W =al’, where
W is the fish weight (g) and L the fork
(TL, cm) (Le Cren, 1951; Tesch, 1968;
Ricker, 1968). Growth type (isometric
and allometric) was determined by
Student’s t-test (p< 0.05). The analysis
of covariance (ANCOVA) was used to
determine the effects of sex on the
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weight-length relationship. The t-test
was performed in order to evaluate the
difference of the b slope of length-
weight relationship from 3 (Arslan et
al., 2007).

The Von Bertalanffy (1938) growth
equation was used in order to determine
the relationship between age-length:
L,= Loo[1—e ™ ()]

where Lt is the length at age t; K is a
growth constant, determining the rate of
change in the length increment; and t, is
the hypothetical age when the length is
zero.

Somatic Condition (Fulton factor)
(K) was estimated for males and
females using the equation:

K =Wx10°/L®, where W is the body
weight (g) and L is the fork length
(mm) (Tesch, 1968). To test for
possible signicant differences between
sexes (p<0.05) we used Student's t-test
for comparison of same age group.
Statistically significant differences were
considered at p<0.05.

Results

Physico-chemical properties

Monthly physico-chemical parameters
of water during the study period of
April 2012 through May 2013 are given
in Table 1.

Low levels of oxygen were
measured between May and November
months when high temperatures and
low water levels were observed.

Age, length and weight distribution

A total of 307 C. luteus (138 females
and 169 males) and 394 C. trutta (269
females and 125 males) specimens were
achieved. The caught specimens of C.
luteus were composed of eight age
groups (from 1l to IX years) for females
and five age-groups (Il to VI years) for
males but the specimens of C. trutta
were formed of six age-groups (I to VI
years) for females and five age-groups
for males (Table 2). Of these, IV and V
year olds in C. luteus and Il and IV
year olds in C. trutta were dominant
age groups for both sexes (Fig. 2).

The length of the under researhed C.
luteus individuals varied between 104
and 271mm for females and between
103 and 200 mm for males. For both
sexes, the highest range was determined
in the 130-159 mm length groups. For
C. trutta, length of the female samples
varied between 130 and 267 mm and
the lenght of the male samples ranged
from 135 to 235 mm. In both sexes, the
invididuals that were between 160-189
mm were dominant (Fig. 2).

The body weight of C. luteus
individuals ranged between 22 and 354
g for females and between 280 and 182
g for males. The weight of females of
C. trutta samples varied between 28 and
180 g and between 28 and 212 g for
males. For both males and females of
both species, 50-99 g weight group was
found to be the most (Fig. 2).
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Table 1: Monthly physico-chemical properties of water taken from the Tigris River near Bismil

Town during the study period.

Apr. 2012 May  June July Aug.

Sept.

Octaber

Nov. Dec. Jan.2013 Feb. Mart April May

Temperature
0
0O, (mg/L)

13.0 21.0 31.0 27.0 25.8

7.8 4.0 5.7 4.4 2.25

pH

8.1 7.6 7.8 7.7 7.6

Conductivity

(uS/cm) 318 382 385 375 383

24.0

5.6

7.7
389

18.0 10.0 8.3 9.3 11.0 118 13.0 24.0

4.7 5.9 9.4 8.01 76 879 6.9 4.2

7.1 7.4 8.1 8.0 78 81 8.0 7.7

395 448 371 423 432 367 337 364

Table 2. Age distribution of Carasobarbus luteus and Capoeta trutta according to sexes in the

Tigris River during 2012-2013.

Carasobarbus luteus (N)

Capoeta trutta (N)

Female Female Male Male  Female  Female Male Male
(N) (%) (N) (%) (N) (%) (N) (%)

| - - 1 0.3 - -
1 4 1.3 4 1.3 25 6.3 7 1.8
1l 17 55 27 8.8 91 23.1 50 12.7
v 43 14.0 88 28.7 104 26.4 46 11.7
\Y 48 15.6 43 14.0 39 9.9 21 53
VI 17 55 7 2.3 9 2.3 1 0.3
Vi 2 0.7 -
VI 6 2.0 -
IX 1 0.3 -
Total 138 441 169 55.1 269 68.3 125 31.7

Growth in length

Growth in length (RGL) and the
statistical significance of the length
differences between the males and
females that are in the same age groups
are shown in Table 3.

The length between age groups for C.
luteus is found statistically significant.
(ANOVA, F=121.282, p<0.001 for
females and F=75.308, p<0.001 for
males). Furthermore length of the
female individuals that are in IV, V, VI,
age group was longer than male
individuals that are in the same age
group. (t-Student p<0.05) The highest
RGL rate was found between Il and Il
age groups for both sexes.

The length between age groups for

C. trutta is found statistically
significant. (ANOVA, F=47.28,
p<0.001 for females and F=10.2,

p<0.001 for males. However, in terms
of the length of male and female
individuals in the same age group,
statistically there was no difference.
(p>0.05) For both male and females,
RGL rate was between IV and V ages.

Growth in weight

Growth in weight (RGW) and the
statistical significance of the length
differences between the males and
females that are in the same age groups
are shown in Table 4.
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Figure 2: Age, length and weight distribution of Carasobarbus luteus and Capoeta trutta specimens
caught in the Tigris River during 2012-2013.
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Table 3: Length and RGL values of of Carasobarbus luteus and Capoeta trutta according to sexes

and age in the Tigris River during 2012-2013.

Carasobarbus luteus

Statistical differences

Female Male
Age Average+SD Average +SD PeREN SeXes
N (Min-MTax) RGL N (Min-M;x) RGL Student's t-test p
I 4 10(%2-%141'2)7 2 4 11(33211?;)15 . 10.35036 0.3690
I 17 13(?'2315_1'1%86)04 253793 27 13?;188?1151561 22.2545 0570508 0.2856
IV 03 15?3%’1%535 104217 88 14%%9;11%30 9.2281 1.890847 0.03045*
v 48 17(11288_’;%;‘;2 136291 43 16&:;‘1'19863;37 12.424 3.007822 0.0017*
Vi 17 1%?;81291%33 14573 7 18(‘1';’77_12%3)49 11.7657 2.675936 0.0069*
vii 2 zgi%(_);%())o 9.6938 ]
Vi 6 228277%21?;)394 5.803
IX 1 (227711_5701) 19.0319
Capoeta trutta
Female Male Statistical differences
Age Average £SD Average £SD PO SEXes
N (Min-M;x) RGL N (Min-M;x) RGL Student's t-test p
! 1 (11:22-'225 0 ] - -
I 25 15(215’72%2)58 74085 7 1583751*1%%)34 -0.85237 0.200381
I o1 168;35"—;%2)13 113526 50 17(‘1'3188_1“222%;36 9.0572 1.25415 0.105947
v 104 18(71'2;_’-;17%)97 101463 46 18(51'31_*212%;34 6.2494 0.567371 0.285661
v 39 218';57_’-;%77')34 126703 21 20(215312%255)25 9.2794 1.320453 0.095935
VI 9 21(?'7272_’—5‘;)32 35361 1 (118%9'10:0) -10.997 1.491009 0.087148

* Statistically different.

Body weights between age groups of C.
luteus were statistically significant.
(ANOVA, F=110.718, p<0.001 for
females and F=68.73, p<0.001 for
males) The weight of female
individuals of IV and V year old age
group was more than that of males of
the same age group. (t-Student p<0.05)
The highest RGW rate was between I11-
IV age groups in both sexes.

The weight differences between the
age groups of C. trutta were found to be
statistically ~ significant.  (ANOVA,
F=30.93, p<0.001 for females and

F=11.36, p<0.001 for males. However,
the difference in weight of the male and
female individuals was not statistically
significant (p>0.05). RGW takes place
between IV and V ages in female
individuals and between I11-1V ages in
male individuals.
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Table 4: Weight and RGW values of of Carasobarbus luteus and Capoeta trutta according to sexes
and age in the Tigris River during 2012-2013.

Carasobarbus luteus

Statistical differences

Female Male b
Age N A SO RGW N A 5D FRED S
verage = verage = .
(Min-Max) (Min-Max) RGW Student's t-test p
1 4 24.50+3.786 4 23.50+2.517 0,4399 0,3376
(22-30) (20-26)
1] 17 49.76+10.883 27  48.44+12.665 0,3548 0,3622
(34-70) 103.102 (30-72) 106.1277
\Y} 43 69.35+14.341 88 64.11+14.257 2,0479 0,0213*
(22-90) 39.36897 (32-102) 32.34929
\Y 48 97.83+£19.408 43  89.44+15.058 2,2849 0,0123*
(56-164) 41.06705 (54-132) 39.51021
VI 17 146.82+27.441 7 124.29+29.016 1,5318 0,0699
(98-190) 50.07666 (104-182) 38.95
VIl 2 202.00+8.485
(196-208) 37.58343
VI 6 230.00+£54.126
(138-284) 13.86138
IX 1 354.00.-
(354-354) 53.91304
Capoetatrutta
Female Male Statistical differences
Ade betwen sexes
g N Average £SD RGW N Average £SD RGW Student's t-test p
(Min-Max) (Min-Max)
| 1 44 - - B
(44-44)
] 25 55.6+25.03 7 56.57+21.72 -0.09308 0.463229
(28-106) 26.3636 (28-92)
1] 91 74.31+28.62 50 78.72+28.46 -0.87751 0.190862
(30-180) 33.6511 (38-150) 39.155
v 104 96.06+36.86 46 99.7+34.96 -0.56605 0.286109
(46-230) 29.2693 (54-212) 26.6514
\Y 39 142+48.28 21 123.43+23.76 1.653688 0.051797
(42-280) 47.8243 (72-166) 23.8014
VI 9 163.56+68.2 1 78 1.190164 0.13405
(74-272) 15.1831 (78-78) -36.806
* Statistically different.
Age-length relationship according to the ages, the estimated
By using C. luteus and C. trutta VVon Bertalanffy longitudinal growing
samples that are caught in the study equalities for male, female and
field average fork length values male+female individuals is shown
below:
Carasobarbus luteus Capoeta trutta
Female Lt=40.09 [1_e-0.08/()db (t+1.55004)] Lt=35.36 [1_6,0.082817 (t+4.3z/sa)]
Male Lt=38 14 [1_e-0.080056 (t+2.34838)] L1=28.82 [1_6-0.12380 (t+4.40235)]

An Loo value of female was estimated
higher than those given for male in both
species. For C. luteus, Loo and optimal
product (Lopt) that is obtained from Von

Bertalanffy growing parameters were
accounted as 40.09 and 24.9 cm for
female individuals and 38.14 and 23.8
cm for male respectively. Furthermore,
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from these parameters maximum age
(tmax) 1s found as 13.4 years for females
and 10.1 for males. For C. trutta, Loo
and optimal product (Lop) were 35.36
and 17.4 cm for female and 28.82 and
151 cm for male, respectively.
Furthermore, from these parameters

maximum age (tmax) iS found as 10.1
years for females and 6.9 years for
males.

Length-weight relationship

The length-weight relationships are
presented in Fig. 3. The resulting
equations for females and males are
given below:

Carasobarbus luteus

Capoeta trutta

Female Log W =-4.7314 +3.0113 Log FL Log W = -4.6845 + 2.9303 Log FL
(r*=0.9274) p<0.001 (r’=0.9142) p<0.001
Male Log W = -4.7631 +3.0263 Log FL Log W = -4.7784 + 2.9746 Log FL
(r*=0.9390) p<0.001 (r’=0.8897) p<0.001
Carasobarbus luteus Capoeta trutta
15 (]
100 250
50 -
S e 7 g 20
Q £y
= - ,‘gs s 10
100 , ) %)
50 f
Qﬁ o
L
100 150 20 Py wo 19 200 2% 30
FL {mm} FL {mm}

Figure 3: For Carasobarbus luteus and Capoeta trutta individuals living in Tigris River, fork length

change depending on weight.

The length and weight relationship for
males and females was found to be not
different from each other (ANCOVA,
p>0.05). The results indicated that the b
value of the females and males was not
statistically different from 3 in both
species, indicating an isometry in the
males (t-test, p>0.05).

Somatic condition
The somatic condition is calculated
according to age groups for C. luteus

and C. trutta caught in the Tigris River
are given in Table 5.

In C. luteus the mean somatic
condition of females (1.9667+0.1751)
was similar to that of males
(1.9967+0.4205) and the differences
between sexes in same age groups were
not statistically significant (Student’s t-
test, p>0.05) except in the ages groups
Il and VI (Table 4). This has been
found to be similar in C. trutta.
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Table 5: The somatic condition in different age groups of the Carasobarbus luteus and

Capoeta trutta in Tigris River during 2012-2013.

Carasobarbus luteus Capoetatrutta
Female Male Female Male
Age
N AveragexSD N AveragexSD Student's N AveragetSD N Average+SD  Student's
(Min-Max) (Min-Max) t-test (Min-Max) (Min-Max) t-test
| - - 1 1.537 -
(1.537-1.537)
Il 4 189494011378 4  1.7661+0.12126 -9.8411 25 1.459+0.042 7 1.334%0.141 1.457
(1.80-2.02) (1.66-1.91) p=3.17E-05* (1.219-2.270) (1.137-1.474)  p=0.078
Il 17 1.9354+0.11515 27 1.9532+0.17674 0.508789 91 1.461+0.174 50 1.439+0.195 0.687
(1.73-2.16) (1.66-2.37) p=0.306781 (1.101-2.252) (1.140-2.035)  p=0.247
IV 43 20022+0.17594 88 1.9958+0.18568 -0.3547 104  1.41740.143 46 1.524+0.194 -3.799
(1.61-2.38) (1.53-2.41) p=0.3616 (1.095-1.896) (1.163-2.150) p=0.0001*
V 48 19375+0.22136 43  1.9725+0.14980 -1.03588 39 1.452+0.028 21 1.488+0.185 -0.757
(1.52-2.62) (1.51-2.29) p=0.151532 (1.128-1.963) (1.021-1.832)  p=0.226
VI 17 1.9568+0.16738 7  1.9492+0.16866 2.6144 9 1.485+0.228 1 1.337+1.000 0.612
(1.70-2.21) (1.77-2.28) p=0.0079* (1.150-1.850) (1.337-1.337)  p=0.279
VIl 2 2.0325+0.08538 -
(1.97-2.09)
VIl 6 1.9147+0.08835
(1.81-2.00)
X 1 1.7787
(1.78-1.78)

* Difference of the condition factor of male and female individuals that are in the same group is

statistically significant.

The mean somatic condition of females
and males were estimated as
1.4434+0.1682 and 1.4722+0.1948
respectively and also the differences
between sexes in the same age groups
were not statistically  significant
(Student’s t-test, p>0.05) except in the
age group IV (Table 4).

Monthly fluctuations in the somatic
condition for males and females of C.
luteus and C. trutta sampled during
14months in Tigris River are shown in
Fig. 4.

In C. luteus, the mean values in
monthly variations in the somatic
condition were high in April, May and
October, and lower in June in both
sexes. A similar pattern was also seen
in C. trutta (Fig. 4).
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Figure 4: Monthly fluctuations in the somatic condition for males and females of Carasobarbus
luteus and Capoeta trutta sampled in Tigris River during 2012-2013.

Discussion

The obtained 307 (138 females and 169
males) C. luteus from Tigris River have
ages between 2 and 9 years. The age
range of this species was reported to be
1 to 9 years by Gokcek and Akyurt
(2008) for Orontes River, 2 to 7 years
by Al-Hazzaa (2005) 0 to 6 for
Euphrates River and Baboli and Sayahi
(2014) for Karkheh River. During this
study 394 C. trutta (269 females and
125 males) were caught and they were
found to be 1+ to 6+ years. According
to previous studies, the age range of C.
trutta was recorded to be 1 to 10 years
by Unlii (1991) for Tigris River, 1 to 9
years by Bozkurt (1998) for Atatiirk
Dam Lake, 1 to 7 years by Kalkan
(2008) for Karakaya Dam Lake, 1 to 8
years by Duman (2004) for Keban Dam
Lake, 1 to 9 years by Canpolat and
Calta (2014) for Keban Dam Lake and

1 to 6 years by Patimar and Farzi
(2011) for Meymeh River and by Niya
et al. (2015) for Shour River, Iran.
These two species appears to reach
about 9 years of age. Age differences
between previous studies may be
explained by the selectivity of the
sampling nets used and high fishing
pressure.

The maximum fork length of 271
mm for females at age of 9 and 200 mm
for males at age of 7 recorded for C.
luteus caught in the Tigris River was
less than that in other populations. The
maximum length for this species was
previously given as 444 mm at age 9
from Atatiirk dam Lake (Bozkurt, 1998)
and 197 mm at age 5 from Orontes
River (Yalgin et al., 2004). In this study
the maximum fork length of C. trutta
was found as 245 mm for females at the
age of 7 and 180 mm for males at the
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same age. Earlier studies indicated that
C. trutta reaches 270 mm in the Tigris
River (Unli, 1991) 358 mm in the
Karakaya Dam Lake (Kalkan, 2008)
and 360 mm in the Meymeh River
(Patimar and Farzi, 2011). This may be
explained by the selectivity of the
sampling nets used, fishing pressure
and moreover, ecological differences
between lakes and streams.

The Loo values obtained from von
Bertalanffy growth equations of C.
luteus for females and males were 40.09
cm and 38.14 cm, respectively. These
values have been stated as 38.77 for
females and 40.32 for males in the Asi
River (Gokgek ve Akyurtk, 2008) and
28.34 for females and 31.78 for males
in Karkheh River (Baboli and Sayahi,
2014). The Lo values for female and
male of C. trutta were estimated as
35.36 cm and 28.82 cm respectively.
According to previous studies, the Loo
values of C. trutta were stated to be
48.6 cm for females and and 46.6 cm
for males in the Tigris River (Unli,
1991) 89.5 cm for females and 76.4 cm
for males in the Karakaya Dam Lake
(Kalkan, (2008) and 50.79 cm for
females and 45.86 cm for males in the
Meymeh River (Patimar and Farzi,
2011). These differences may be due to
various factors which can affect fish
growth, and can include season, habitat,
gonadal maturity, sex, stomach fullness,
health and/or preservation techniques
(Nikolsky, 1963, Tesch, 1968, Oymak
et al., 2008). These differences may
also be due to over-exploitation of
natural stocks by over-fishing and

deteriorated environmental conditions
(Baboli and Sayahi, 2014; Kamangar et
al., 2015).

In the present study, the exponent
“b” in the length-weight relationship
estimated as 3.0113 for males and
3.0263 for females indicated C. luteus
has an isometric growth. The (b) value
from some other studies in C. luteus
was 3.1202 in Garma marches (Barak
and Mohamed, 1983) 2.453 in Diyala
River (Biro et al., 1988) and 3.0802
(Basusta ve Cigek, 2006) and 3.058 and
3.0371 for females and males,
respectively (Bozkurt, 1998) in Atatlirk
Dam Lake, 3.0802 (Yalgin et al., 2004)
and 2.986 for females and 3.003 for
males (Gokgek and Akyurt, 2008) in
Orontes River, 3.18 in Hoor Al-azim
wetland of Iran (Eydizadeh et al.,,
2013), 2.9293 for males and 2.857 for
females in Karkheh River (Baboli and
Sayahi, 2014). The “b” values for males
and females of C. trutta were estimated
to be 2.9303 for females and 2.9746 for
males. Unlii (1991) reported “b” value
to be 2.8603 for females and 2.7584 for
males caught from Tigris River. Higher
“b” values were observed for C. trutta
specimens taken from Atatirk Dam
lake (Bozkurt, 1998), Karakaya Dam
Lake (Kalkan, 2008) and Shour River
(Niya et al. 2015). Differences in b
values can be due to one or more
reasons stated by various authors
(Ricker, 1968, Baboli and Sayahi 2014)
. (i) differences in the number of
specimens observed; (ii) range/season
effect; (iii) habitat; (iv) degree of
stomach fullness; (v) gonad maturity;
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(vi) sex; (vii) health and overall fish
situation; (viii) preservation methods;
and (ix) differences in the observed
length ranges of the specimens caught.

The mean somatic condition value of
C. luteus in the Tigris River was 1.9667
in females and 1.9967 in males which
were higher than the values reported by
Eydizadeh et al. (2014) from Hoor Al-
azim wetland with values of 1.44 for
females and 1.38 for males, and by
Mohamed (2014) with a value of 1.002
in Al-Huwazah Marsh, South Iraq.

In the present study, somatic
condition ranged from 1.095 to 2.270
for C. trutta. The differences in
condition between females and males
were statistically significant only at the
age of 4; however, they were not
significant in the other age groups. The
condition factors of C. trutta in the
present study were similar to results
given by Unlii (1991) and Canpolat and
Calta (2013) higher than those of values
reported by Bozkurt (1998) Kalkan
(2008). No evidence was found
showing adecrease in somatic condition
with an advance in age. The
measurement of fish condition can be
linked to the general health, fat and
lipid content prey or food availability,
reproductive potential, environmental
condition and water level fluctuation. In
general, higher condition is associated
with higher energy (fat) content,
increasing food base, reproduction
potential or more favorable
environmental condition (Paukert and
Rogers, 2004; Awoke et al., 2015).

The condition factor gives a general
idea of the body condition, in terms of
weight, of the fish along the year. The
high amount of the somatic condition of
both C. luteus and C. trutta were
observed in spring months and October
and decreased after spawning time in
June which shows the effect of empty
gonad weight and metabolic changes. A
similar situation was also noted in many
studies (Doddamani et al., 2001;
Lizama et al., 2002). The results of the
present study are similar to the results
given for C. luteus population in
Atatlrk Dam Lake (Bozkurt, 1998) and
in Hoor Al-azim wetland (Eydizadeh et
al., 2013; Eydizadeh et al., 2014).
Baboli and Sayahi (2014) reported
highest K value in October and lowest
in June samples obtained from the
Karkheh River (Iran). These results
were compatible to results for C. trutta
in different populations (Kalkan, 2008).
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