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Abstract
In this study, length-weight relationships, condition, and reproduction characteristics of
713 bleak (Alburnus alburnus L.) caught from the Çaygören Dam Lake were
investigated monthly in the years of 2010-2012. Sex ratio was found as 1:1.04,
corresponding to 49% males and 51% females. b values were estimated as 3.26 and
3.22 for females and males (b>3.0) Values of monthly conditions were found to be
shown a similar pattern for both sexes. The values of hepatosomatic index were pointed
out to be parallel with the values of condition factor. Spawning period of this species
was determined to occur between April and August.
Keywords: Alburnus alburnus, growth, condition, spawning

Balıkesir, Çaygören Baraj Gölü’ndeki Alburnus alburnus (L.) inci
balığı populasyonunun boy-ağırlık ilişkileri, kondisyon ve
üremesi üzerine bir araştırma
Özet
Bu çalışmada, Çaygören Barajından yakalanan 713 adet inci balığının boy-ağırlık
ilişkisi, kondisyonu ve üreme özellikleri 2010-2012 yılları arasında aylık olarak
incelenmiştir. Eşey oranı %49’u erkek ve %51 dişi olmak üzere, 1: 1,04 olarak
bulunmuştur. b değerleri dişi ve erkek için sırasıyla 3.26 ve 3.22 olarak hesaplanmıştır.
∗

Hatice TORCU KOÇ, htorcukoc@hotmail.com, http://orcid.org/0000-0003-0678-1509
Zeliha ERDOĞAN, zaka@balikesir.edu.tr, http://orcid.org/0000-0002-5725-4402

39

ERDOĞAN Z., TORCU KOÇ H.

(b>3.0). Aylık kondisyon değerleri her iki eşey için benzerlik gösterdiği bulunmuştur.
Hepato-somatik indeks değerlerinin kondisyon faktörü değerleriyle parelellik gösterdiği
ortaya konmuştur. Bu türün yumurtlama peryodunun Nisan-Ağustos ayları arasında
gerçekleştiği tespit edilmiştir.
Anahtar kelimeler: Alburnus alburnus, büyüme, kondisyon, yumurtlama

1. Introduction
The genus Alburnus Rafinesque, 1820 (Bleaks and Shemayas) belongs to the largest
teleost family, Cyprinidae, and comprises 38 recognized species distributed from
Europe to northern parts of Southwest Asia [1]. The genus Alburnus is an excellent
example for high diversity and endemism in the western Palaearctic freshwater fishes.
Kottelat and Freyhof [2] reviewed the European species of Alburnus in a part of
Palaearctic region. Turkey, with 20 recorded species including Alburnus alburnus is
center of diversity of the genus [3-5]. Despite their wide distribution, taxonomy,
systematic and actual distribution of bleaks of Alburnus species are still not well known
[6]. Besides, the bleak is of little interest to commercial or sport fisheries in its native
range because of its small size [7, 8].
However, the reason to study Alburnus alburnus is due to being a ring of the food chain
and its bright scales are used as pearl essence in the cosmetic industry [2, 9]. Despite
their wide distribution, taxonomy, systematic and actual distribution of bleaks of
Alburnus species are still not well known [6]. Although there are papers on the growth,
morphology, feeding and spreading of bleak in various water bodies across Europe [10,
11], there are a few of published data referring to the growth, metric and meristic
characters, reproduction and parasite fauna of the bleak in Turkish waters [12, 13]
This paper was aimed at determination of some growth aspects and spawning period of
bleak in Çaygören Dam Lake which was constructed on Simav Stream and its branches.

2. Materials and methods
Çaygören Dam Lake which is located in province of Balıkesir, Turkey (28°14′51′′ E and
39°15′23′′N), has major economic importance to the area for both fisheries and
irrigating water. The largest water supply to the lake is from Simav Stream which in
turn is connected to other streams, namely, the Nilüfer, the Mustafakemalpasa and the
Kocacay. It was constructed in the years of 1965-1968 for the purposes of irrigation and
flood prevention by DSI (XXV. General Directorate of State Hydraulic Works). The
reservoir has a surface area of 7.25 km2 with a maximum depth of 52.5 m, an annual
mean water capacity 130 hm3 [14].
A total of 713 samples from the commercial vessels were randomly collected during the
period of 2012 to 2014. All samples were maintained in cold box and transferred to the
laboratory at 4°C. Total length (TL) (cm) and body weight (W) (g) of the samples were
measured to the nearest 0.1 cm and 0.1 g, respectively and recorded before dissection.
Length and weight distributions were given as graphics.
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The relationships between TL and W were calculated for males and females separately
using the allometric model: W =a*Lb,
Condition coefficients (CF) were calculated for both sexes using the equation
CF=(Body weight/Total Length3)*100 [15].
Hepatosomatic index, HSI= (liver weight/gutted weight)×100): this estimates the
relative size of the liver to body weight [16].
Sex was determined by macroscopic observation of the gonads. The overall sex ratio
and stages of sexual maturity were also determined. Deviations from 1:1 null hypothesis
were statistically tested by t -test analysis [15]. The spawning period was determined
by means of the monthly changes in the gonadosomatic index (GSI%), as the ratio of
gonad weight to the total weight of the body, which can encrypt the growth of gonads
during the reproductive cycle, was calculated using the following equation, GSI=Gonad
weight/(Body weight-gonad weight)*100 [17].

3. Results
3.1. Length–frequency distribution
While 346 males and 367 females of the speciments were identified, it is found that they
had between 12.0-18.6 cm, and 12.4–19.6 cm of lenghts, respectively. (Figure 1)
(p>0.05, t-test)

a)

b)

Figure 1. Total length frequency distributions of female (a), and male (b) bleak,
Alburnus alburnus in Çaygören Dam Lake.
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3.2. Weight–frequency distribution
The weight of males varied from 26.44 to 123.45 g while the weight of females varied
from 30.47–125.28 g (Figure 2) (p>0.05, t-test).
a)

b)

Figure 2. Total weight frequency distribution of female (a), and male (b) bleak,
Alburnus alburnus in Çaygören Dam Lake
3.3. Sex ratio
In the bleak (Alburnus alburnus) population, the number of males and females is almost
equal, with a small predominance of the females (51.0%) over the males (49.0%). Sex
ratio (M:F) was 1:1.04 in the favour of females (p>0.05, t- test).
3.4. Length–weight relationships
The length-weight relationships were pooled for females (n=367, b=3.26, R2 = 0.969)
and for males (n= 346, b=3.22, R2 =0.980) in Figure 3. The high b values (>3)
indicated a positive allometric growth. The correlation coefficient for each sex was
found close to one, showing a regular growth in the population.
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a)

b)

Figure 3. The length-weight relationship for female (a), and male (b) in Alburnus
alburnus in Çaygören Dam Lake.
3.5. Condition factor
Monthly conditions showed a similar pattern for females and males in Figure 4.

a)

b)

Figure 4. Condition factor values of female (a), and male (b) bleak, Alburnus alburnus
according to months, in Çaygören Dam Lake
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a)

b)

Figure 5. Gonadosomatik index (GSI%) values of female (a), and male (b) bleak,
Alburnus alburnus according to months, in Çaygören Dam Lake
3.7. Hepatosomatic index (HSI%)
In general, monthly HSI values exhibited a peak in January but indicated somewhat
lower values to July for all individuals in accordance with values of condition factor as
seen in Figure 6.
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Figure 6. The comparisons of monthly HSI, CF, and GSI values of all bleak, Alburnus
alburnus in Çaygören Dam Lake.

4. Discussion
In this study, the differences in lengths and weights of each sex in bleak population
from Çaygören Dam Lake which were not statistically significant (P>0.05, t-test) (Fig.
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1, Fig. 2, and Table. 1), confirmed bleak population in Zhrebchevo Dam [18]. In
contrast, the sex dependent difference of the growth rate was for the bleak reported by
Chappaz et al. [19]. This variation may be due to geographic location and some
enviromental conditions such as temperature, organic matter, quality of food, water
system in which the fish live [20].
The trend in sex ratio of studied population supposes an increase, dynamic changes and
growth of the number of the respective individuals. Nikolsky [21] indicates different
sexual dispersions of the same species in different populations. It is well known that the
sex ratio in most species is close to one, but it may vary from species to species,
differing from one population to another of same species and may vary year to year in
the same population. The sex ratios of the bleak populations in Manyas Lake [22] and
Zhrebchevo Dam [18] verify our findings, except for Keddara Dam in which the rates of
two sexes are significantly different [23].
Table 1. Parameters of length–weight relationship (a, b, R2), and CF of bleak, Alburnus
alburnus in this and previous studies (– indicates absence of data)
References
Bialokoz, 1980
Crivelli
and
Dupont (1987)
Politou et al.(1993)
Biro and Musco
(1995)
Kleanthidis et al.
(1999)
Kompowski (2000)
Georgiev (2003)
Koutrakis
and
Tsikliras (2003)

Length
range
5.6-9.6

Weight
range

N

a

b

R2

Lake Toyty
Muga River

-

Strymon River
Balaton Lake

4.3-10.6

-

-

-

9.4-15.6

-

86

0.0185

2.70

0.85

1.3-16.2
3.1-1.0
2.0-10.5

-

106
244

0.0134

2,947
3.12
2.79

0.985

Vasek and Kubeca
(2004)
Leunda
et
al.
(2006)
Copp et al. (2008)

11.0-17.0

Raikova-Petrova, et
al. 2006
Koyun
and
Karadavut, 2010
Verreycken et al.
2011
This study

3.1-13.0

-

Lake Volvi

-

298
3.25

4.3-21.3

-

0.50116.0

-

456

26.44125.45
(M)
30.47123.28
(F)

Miedzyodrze
Vardar River
Northern
Aegean
Estuary
Rimov
Reservoir
River Thames
-

52

0.1490

1.85

0.95

Sand-Pit Lake

-

-

3.23

-

Enne
Dam
Lake
Lake
Mikri
Prespa
Çaygören Dam
Lake

3.64
12.4-18.6
(M)
12.4-19.6
(F)

Locality

2.787
2.79
-

0.0098

CF

346
(M)
367
(F)

0.0095
(M)
0.0087
(F)
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3.26
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0.98
(M)
0.97
(F)

1.152.62
(M)
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(F)
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Length-weight relationships are very useful for fisheries research as it allow the easy
conversion of length in weight and and biomass when only length measurements are
available and are required in fishery management and conservation. The same equation
is useful for the application of stock assessment models and for the comparison among
geographical regions [24-26]. These relationships also enable the computation of
condition indexes and allow for comparisons of species growth paths between sexes,
different seasons, and regions [27].
The slope (b) values of the length-weight relationships in both sexes (b=3.22 for males
b=3.26 for females) showed that weight increased positive allometrically with length
(Fig. 3A, B). The population of bleak in Çaygören Dam Lake can be classified as
growing with a high rate in respect to some European populations of the species. As
seen in Table 1, the b values were not accordance in relevant literature [1, 7, 28-38],
except for Koyun and Karadavut [13]. The b values in fish differ according to species,
sex, age, seasons, feeding, diseases, and parasiteloads [39].
For a better evidence of the natural life conditions of the bleak population in Çaygören
Dam Lake, we have calculated also the values of condition factor for each sex according
to months. Maximum condition factors are found in February, being generally higher
just prior to spawning season and lower after spawning with no difference between
sexes as seen in Figure 4a, b.
Gonadal development was studied by using the gonadosomatic index of fishes. Mean
gonadosomatic index increased gradually from April and then decreases in August (Fig.
5a, b). Altitude, climate and the ecological differences of stagnant and running water as
well as altitude, temperature and quality of food have great effects on the spawning
period as stated by Bennett [40]. As shown on Table 2, the spawning period in
Çaygören Dam Lake is similar to the previous investigations [30, 41-43], except for
those in Keddara Dam Lake [23] and Keith and Allardi [44].
Table 2. Spawning seasons of bleak, Alburnus alburnus at various localities and average
temperatures according to previous studies.
References

Months
J F M

Locality
A

M

J

Politou et al.1993
Baruš et al. 1995
Rinchard & Kestemont,
1996
Kompowski, 2000
Keith & Allardi, 2001
Freyhof & Kottelat, 2007
Copp et al. 2008
Mack, 2009
Fouzia and Abdeslem,
2012
This study (2010-2012)

J

A

S

O

N

D
Lake Koronia
River Meuse
Szczecin
Germany
Keddara Dam
Çaygören Dam Lake

The hepatosomatic index is an indicator of feeding activity of fish [45]. It shows an
allocation of energy to the liver during every period except reproduction, when part of
the energy is used for gonad maturation [46]. As shown on Figure 6, the values of
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hepatosomatic index show the highest value in January and are found to be parallel with
the values of condition factor. This is accordance with the different species studied by
Lenhart et al. [47]. The HSI and CF data for the fish species collected in the present
study provided important information about the patterns of energy utilization and
storage during the prespawning period, spawning period and postspawning period. CF
values of bleak were highest in March relative to all other sampling times, except males
in February in contrast to spawning period (Fig. 4a, b).

5. Conclusion
According to the results, it can be proposed that ﬁshing should be prohibited between
April to September for maximum productivity and the sustainability from the A.
alburnus population in the Çaygören Dam Lake.
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