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Abstract: In this study, the age, growth and reproduction properties of 627 barbels, Barbus plebejus escherichi (Steindachner,
1897), from Oltu Stream in the Coruh River Basin were investigated during a period from August 1994 to July 1996. The age
of this species ranged between age groups 1 and 10, the second age group being dominant. Individuals were composed of 64.59%
males and 35.41% females. von Bertalanffy growth parameters and length-weight relationships were LE:29‘35x(l—e'o'wgml'mo)),
W,=281.11x(1-e > P1¥9)28%8 -0 0189.FL?** (r=0.96)  in males and L=32.77x(1-e%"'%190) W .=392.10x(1-¢
O8N 2T \W=0.0152.FL>*"" (r=0.97) in fernales. Condition coefficients of males and females were calculated to be 1.221 and
1.220 respectively. Sexual maturity was 11.45-13.75 cm fork length (2-3 years old) in males and 13.65-15.95 cm (3-4 years old)
in females. Fecundity was calculated to be 1256 (3“j age group)-8445 (7th age group) eggs/female. The spawning period was
between May and July when the water temperature was between 14 and 19°C in both years.
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Coruh Nehri Oltu Cayr’'nda (Artvin-Tirkiye) Yasayan Biyikl Balik, Barbus plebejus escherichi
(Steindachner, 1897)'nin Yas, Biiyiime ve Ureme Ozelliklerinin incelenmesi

Ozet: Bu calismada, Agustos-1994 ile Temmuz-1996 tarihleri arasinda Coruh nehri Oltu Cayi'ndan yakalanan 627 adet, Barbus ple-
bejus escherichi (Steindachner, 1897)'nin yas, blyime ve Ureme Ozellikleri incelenmistir. Yas dagilimi 1-10 arasinda dagilim gdster-
mis olup, 2 yas dominant oldugu belirlenmistir. Bireylerin %64.59'unu erkekler, %35.41'ini disiler olusturmustur. von Bertalanffy
biiyiime parametreleri ile boy-agirlik iliskileri erkek ve disilerde sirasiyla; L=29.35x(1-e*'3"%%) W =281.11x(1-e
0.139(t+1.640))2.843' W=0.0189.F %83 (r=0.96) ve Lt:32_77x(1_e-o.ﬂe(m.sgl))' Wt:392'1ox(1_e—o.ns(tn.sgn)z.gﬂ' W=0.0152.FL2°"
(r=0.97) oldugu tespit edilmistir. Kondisyon faktori erkeklerde 1.221, disilerde ise 1.220 oldugu belirlenmistir. Cinsi olgunluk boyu
erkeklerde 11.45-13.75 cm FL (2-3 yas), disilerde 13.65-15.95 c¢m FL (3-4 yas) olarak belirlenmistir. Fekondite 1256 (3. yas)-
8445 (7. yas) adet/birey arasinda degdismistir. Ureme; her iki yilda da su sicakiginin 14-19°C oldugu mayis-temmuz aylarinda oldugu
belirlenmistir.

Anahtar SézcUKler: yas, biyime, Greme, biyikli balik, Barbus plebejus escherichi

Introduction 18). There is little information about taxonomic and
systematic characteristics of Barbus plebejus escherichi
living in the Coruh Basin (1, 4, 10). This study is the first
on the age, growth and reproductive characteristics of
this subspecies Oltu stream of Coruh Basin.

The Barbus plebejus escherichi is a subspecies of the
genus Barbus of Cyprinidae and widely is distributed in
the basin of Black Sea, Marmara Sea and Aegean Sea (1-
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Study Area, Materials and Methods

This study was carried out at Oltu Stream, one of the
most important branches of the Coruh Basin in eastern
Turkey (41°41' 49" " E- 400 46' 51' ' N). During this
study, air and water temperatures varied from +9 to
+28°C and from +6 to +26°C respectively. The source of
the river is in the East Anatolia Region of Turkey (Figure
1). Specimens were captured monthly by means of cast
nets with 12-12 mm mesh sizes between August 1994
and July 1996. The captured fish were frozen
immediately and transported to the laboratory where,
once thawed, their size (FL, +1 mm), weight and gonad
weight (W =1 g) were determined. Sexes were
determined by examination of the gonad tissue either by
eye for bigger fish or with the aid of a microscope for
smaller fish. Age was determined from microscope
examination of scales. Mean length at age data were used
to estimate the growth parameters of the von Bertalanffy
growth equation L= L.(1-e““") in length and W=
W, (1-e"“)* in weight. The length-weight relationship
was estimated as W=a.FL. The condition coefficient was
calculated for both sexes using the formula K=(W/FL%
x100 (19,20).

The age of sexual maturity and the spawning period
were estimated from the gonad development (GSI) and
monthly variations of the samples. Gonads were removed
and weighed to the nearest 0.1 g and the ovaries were
preserved in 7% formaldehyde solution. Gonadosomatic
index (GSI) was calculated from the equation GSI=(Wg
/Wt)x100. Fecundity was estimated by the gravimetric
method (22). The relationships between fecundity and
fork length, total weight, gonad weight and age were
calculated from the equations F= aFL’, F= aW®, F= aGW"
and F= at® respectively (23). All calculations were made
using Statistica 5.0 for Windows 95.

Results
Sex Ratio and Age Composition

The sex ratio and age composition of specimens are
given in Table 1. Most fish were 2 years old. The oldest
males and females were 8 and 10 years old respectively.
Although older fish may exist in the river, probably they
were not caught because of mesh sizes and natural
obstacles. Samples were composed of 64.59% males and
35.41% females.
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Figure 1. The sampling area.

164



A. YILDIRIM, O. ERDOGAN, M. TURKMEN

All Sample Male Female Table 1. Sex Ratio Anq Age Compqsﬁ]on of
Age Barbus plebejus escherichi (N: The
Groups N N% N N% N N% p=0.05 Number of Samples).
1 61 9.73 42 6.70 19 3.03 P<0.05
2 189 30.14 119 18.98 70 11.16 P<0.05
3 136 21.69 105 16.75 31 4.94 P<0.05
4 96 15.31 73 11.64 23 3.67 P<0.05
5 73 11.64 47 7.50 26 4.15 P<0.05
6 32 5.10 8 1.28 24 3.83 P<0.05
7 25 3.99 8 1.28 17 2.71 P<0.05
8 10 1.59 3 0.48 7 1.12 P<0.05
9 3 0.48 - - 3 0.48 -
10 2 0.32 - - 2 0.32 -
Total 627 100.00 405 64.59 222 35.41 P<0.05
Growth Condition Coefficient

The mean fork length and mean total weight at
different ages of females and males of Barbus plebegjus
escherichi are given in Table 2. Age-length relationships
(von Bertalanffy growth equations) calculated using mean
fork lengths were L=29.35 (1-e%'™1%%0)  anqd
W,=281.11 (1-®'1 502853 in males and L=32.77
(1 0! 16(t+1A891)) Wt=392.10(1 _efOA116(t+1.891))2A911 in
females.

Length-Weight Relationship

Length-weight relationships for males and females
were found to be W=0.0189.FL*** (r=0.96) and
W=0.0152.FL*°'" (r=0.97) respectively.

Mean condition coefficients for males and females
were 1.221 and 1.220 respectively (Table 3). Monthly
variation of condition coefficient were plotted in Figure 2.

Age and Length at First Spawning

Males matured at between 11.45 and 13.76 cm (2-3
years old) and females between 13.65 and 15.95 cm FL
(3-4 years old). In addition, the maturity to age of
specimens was determined and the results were
summarized as follows: males were 24.6% in the first
age group, 67.8% in the second, 98.7% in the third and
100% in the fourth and above; mature females were
35.6% in the third age group, 72.1% in the fourth,
92.5% in the fifth, 100% in the sixth and above.

Table 2. The mean fork length (FL) and

Male (Total N: 405) Female (Total N: 222) mean total weight of different age
_ _ _ _ groups of  Barbus  plebejus
Age N FL (cm) W (g) N FL (cm) W (g) escherichi (N: The number of
samples).
1 42 9.00+0.16 9.84+0.47 19 9.01+0.27 9.85+0.63
2 119 11.45+0.14 19.44+0.89 70 11.39+0.11 18.49+0.55
3 105 13.76+0.12 32.25+0.94 31 13.65+0.19 30.78+1.34
4 73 15.96+0.12 51.19+1.26 23 15.95+0.27 46.05+2.52
5 47 17.72+0.19 65.92+2.14 26 18.01+0.25 76.01£3.29
6 8 19.15+0.59 90.12+8.29 24 19.36+0.213 92.15+3.39
7 20.35+0.53 97.12+8.64 17 20.73+0.20 107.00+4.32
8 21.50+0.56 107.50+18.55 7 21.45+0.62 127.49+7.98
9 - - - 3 22.67+1.45 160.08+26.38
10 - - - 2 24.50+2.00 195.00+55.00
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Table 3. Condition Coefficients in Different Age Groups of Barbus
plebejus escherichi Samples (R: Condition Coefficients).
Age Male Female p=0.05
1 1.299+0.031 1.339+0.046 p>0.05
2 1.190+0.014 1.235+0.018 p>0.05
3 1.218+0.016 1.195+0.029 p>0.05
4 1.253+0.021 1.208+0.022 p>0.05
5 1.219+0.017 1.127+0.029 p>0.05
6 1.269+0.053 1.159+0.042 p>0.05
7 1.122+0.052 1.197+0.035 p>0.05
8 1.068+0.130 1.300+0.059 p>0.05
9 - 1.352+0.036 p>0.05
10 - 1.369+0.054 p>0.05
Mean 1.221+0.008 1.220+0.012 p>0.05
1.4 + Male
* Female
< 1.3
Q@
o
& 1.21-
8
811
§ 10
T o9l
]
Oogll Ll Ll bbb
ASODJFMAMIJIJASONIJFMAMIJ
1994-1996
Figure 2. Seasonal variations in the condition coefficient for males

and females of Barbus plebejus escherichi.

Gonad Development and Spawning Period

Monthly variations of gonad development studied
using gonadosomatic index (GSI) values of specimens are
presented in Figure 3. Spawning occurred between May
and July when water temperatures were between 14 and
19°C in both years of study.
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Figure 3. Monthly variations in GSI of Barbus plebejus escherichi and

water temperature.
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Fecundity

Fecundity was estimated in 45 females captured just
prior to spawning (Table 4). Fecundity increased when
the fish length, weight, gonad weight and age increased.
In addition, the relationships between fecundity (F) and
length (FL), weight (W), ovary weight (W,) age (t) were
calculated to be F= 0.9697FL*®** (r=0.72, p<0.05), F=
173.26W°7® (r=0.64, p<0.05), F= 686.81W,'*"°
(r=0.75, p<0.05) and F=1523.27t°%"° (r=0.56,
p<0.05) respectively.

Table 4. Fecundity, Fork Length and Weight in Different Age Groups
of Barbus plebejus escherichi Samples.
Age N (cm) (9) Fecundity
Groups
3 6 13.56+0.67 33.57+5.22 1256+204.14
4 10 19.63+0.43 93.62+8.06 4513+536.32
5 19 20.38+0.42 111.24+8.12 5265+531.22
6 8 20.75+0.35 109.13+7.45 5231+1066.37
7 1 22.5 152.80 8445
8 1 23.5 173.60 8250
Mean 45 19.48+0.43 98.91+5.96 4694+385.21
Discussion

In the early life stage (until the 5" age group), the
rate of males was higher than that of females, but in the
later stages the rate of females was higher than that of
males. Several authors have reported similar patterns
(16, 24-28) for their barbus populations.

The growth in length and weight of males and females
were similar (Table 2). These results were similar to
those reported by Baysal and Kutrup (14), but different
from those reported by Ekmekgi (9), Solak (10), Kutrup
and Baysal (15), and Karatas (16). Nikolsky (29) and
Wootton (32) reported that variations in fish growth in
terms of length and weight can be explained as an
adaptive response to different experimental conditions
such as temperature, organic matter, quality of food, and
the water system in which the fish live (lake or river).
However, there are different genetic structures between
Species.

The L, value of females was higher than that of males.
The reason for this is that females grow faster than
males, and longer (33).



The length-weight relationships males (b=2.843) and
females (2.911) of Barbus plebejus escherichi, estimated
in Oltu Stream, show that growth is isometric. The values
found in this study were close to those found by Baysal
and Kutrup (14), and Bircan and Ergul (18), but different
from those found by Kutrup and Baysal (15), and Daoulos
and Economides (26). These variations in the exponents
could also be attributed to different stages in otogenetic
development, as well as in age, maturity, sex, season and
fish feeding. Geological location and associlated
environmental conditions such as seasonality (date, time
of capture), stomach fullness, disease and parasite loads
(34), can also affect the value of b.

The condition coefficient changed according to month
and age group (Table 3, Figure 2), increasing as age
increased. In general, seasonal conditions showed a
similar pattern in both sexes. In the years of this study, it
was maximum in May-June, being higher in the feeding
months and just prior to spawning. These results were
similar to those found by Ekmekgi (9), Karatas (16), and
Bircan and Ergul (18). Variations in condition coefficient
may be explained by differences in environmental
conditions such as seasonality, quality of food and the
water system in which the fish live (lake or river) and
between species (30).

Ages at first spawning were 2-3 in males and 3-4 in
females, and this situation was similar to that reported by
Sen (6), Ekmekgi (9), Unlii and Balci (12), Olmez (13),
Karatas (16), and Bircan and Ergil (17). The first
spawning age in fish is affected by species, size of fish and
environmental factors such as temperature, quality of
food and feeding. During this study the water
temperature ranged from +6°C (December, January) to
+26°C (August). It has been observed that cool waters
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