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Abstract

The rudd, Scardinius erythrophthalmus (Linnaeus,1758) is a common freshwater fish species, which widely spread in Europe and middle Asia.
S. erythrophthalmus was first reported Lake Uluabat in Turkey by Berg in 1921. This species does not have much economic value but it is important
as food for carnivorous fish species living in the fresh water system. The present study aims to determine the population growth of Scardinius
erythorphthalmus population in Lake Uluabat (also known as Lake Apolyont).

In this study, 417 individuals of S. ervthrophthalmus were caught and examined each month between March 2006 and February 2007 by
utilizing gill nets in various sizes. By utilizing the measured lengths, weights, and determined ages, the von Bertalanffy growth equations were
calculated. Munro’s Phi Prime Test was used in order to compare the calculated equations with previous studies

The ages of population ranged between I-VII age groups. The percentages of females were 59%, males 32 %and 9 %juvenile out of fish

samples. Fork length of females ranged between 13-31.8 cm and 27-478 g in weight; as for males were 12.3-28 cm in length and 22.2-308 g
in weight. The length-weight relationship was estimated as W= 0.0087 L3!"*? for females and W= 0.0091 L*!% for males. Bertalanfty growth
parameters were computed for females as Loo=38.47 cm, Woo=945.01 g, K=0.191318 year"' and t = -1.15495 year; for males as Loo= 31.72 cm,

Woo=506.84 g, K=0.309779 year and t,=-0.58332 year.

This study presents population structure and growth features of S. erythrophthalmus species in Lake Uluabat, which is one of the most
important fish farms in Turkey, and compares growth features with other areas
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INTRODUCTION

Inland waters are regions of aquaculture that
significantly contribute to the economy of countries.
According to 2006 aquaculture products statistics of the
Turkish Statistical Institute of Turkey [1], 44,802 tons
of products were cultivated in Turkish inland waters
excluding aquaculture. Among the lakes that contribute
greatly to this figure is Lake Uluabat located in Bursa
province. Based on the records of Gdlyazi Aquaculture
Cooperative active at the Lake Uluabat, the fishing
activity is performed by 165 certified fishers and boats
at the lake. Cooperative records note that 412 tons of
Carassius gibelio, 93.5 tons of Esox lucius, 31.5 tons of
Cyprinius carpio, 61 tons of Rutilus rutilus, and 18.5 tons
of Scardinius erythrophthalmus were caught as a result
of this fishing activity.

The aim of this study is to determine the growth
properties of S. erythrophthalmus population of which
the fishing is carried out in significant amounts in Lake
Uluabat.

S. erythrophthalmus is generally widespread
throughout the entire Europe continent. However, in

Turkey, this species is found predominantly in inland
waters located in northern and central Anatolian regions
and Thrace. The said species lives in the highly vegetated
regions of such mild and shallow lakes. The most
characteristic feature is its red color of ventral, anal, and
caudal fins [2].

The studies conducted in Turkey on the biology of S.
erythrophthalmus include the study by Erdem et al. [3] in
Lake Hamam; Balik et al. [4] in Lake Kus; Tarkan [5,6]
in Lake Sapanca; Giimiis et al. [7] in Bafra fish lakes;
Bostanci et al. [8] in Golhisar Lake; and by Koyuncu
et al. [9] in Lake Uluabat. Some studies carried out in
Europe include the study by Hacker [10] in Austria; Berg
[11] in Dnieper River, Sudoch Lake and Lake Aral, by
Mann and Steinmetz [12] in European countries, Prokes
and Rebickova [13] in Musov Reservoir, and studied
growth properties of S. erythrophthalmus species.

MATERIALS AND METHODS

Lake Uluabat is located within the city limits of
Bursa at the coordinates of 40° 10° North and 28° 35’
East (Figure 1).
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Figure 1. Map of Lake Uluabat.

Lake Uluabat has a surface area of 160 km?, and
although the depth of the lake was reported to be 7.5
meters in previous measurements, currently it is said to
have a depth of 3 meters and it decreases down to 1 meter
in summer months [14].

According to the 2™ and 3™ articles of the “Contract
on Waterlogged Sites with International Significance as
the Living Spaces Especially of Water Birds” published
in the Official Gazette No 23314 dated 15 April 1998
and, the Ramsar Site was added to the International list
and taken under preservation. The Ramsar Site covers
an area of 17,425 hectares that contains a lake and its
surroundings. 13,500 hectares of the site is the lake itself.

The Mustafakemalpasa Brook in southwest feeds the
Lake Uluabat. The water outlet is enabled by the Uluabat
Brook. Uluabat Brook intersects with Susurluk (Simav)
Brook and forms Koca Brook and disembogues into
Marmara Sea [15].

In this study, 417 individuals of S. erythrophthalmus
was caught and examined in each month between March
2006 and February 2007 by utilizing gill nets in various
mesh sizes (18, 20, 25, 28, 32, and 40 mm).

Brought to the laboratory on the same day, the caught
fishes were measured in lengths, weight, and gonad
weight and gender of these samples were determined
through gonad examination. The lengths of samples
were measured by a measuring board in centimeters;
bodyweights were measured by an Ohaus brand scale of
0.5 g sensitivity. Ages of the samples were determined
from their scales

By utilizing the measured lengths, weights, and
determined ages, the von Bertalanffy growth equations
(L =L (1-eX), W =W (1-e*))*were calculated.
Munro’s Phi Prime Test (0= LnK+2xLn L, was used
in order to compare the calculated equations with
previous studies. Length-weight relation of Scardinius
erythrophthalmus population in Lake Uluabat by
estimating W=aL correlation [16].

RESULTS

Age and sex composition

As aresult of the determination of age, the population
was observed to show a distribution between the ages of
[-VIIL, and that the individuals in the 3 and 4 age groups
proved to be more dominant. Around 59% of the samples
were female, 32% were male, and 9% were individuals
not yet reached the gonadal maturity. The male-female
ratio was found as 0.54:1.00, and female individuals were
observed to be more dominant compared with males. The
Chi Square difference test revealed the difference of male
and female existence within the population (X*=33.42,
p<0.001). The distribution of age and sex groups of 417
S. erythrophthalmus caught in Lake Uluabat was given
in Table 1.

Table 1. Sex distribution of S. erythrophthalmus based
on age and their percentages

Age Female Male Juvenile Population
N N% N N% N N% N N%
1 1 0.24 1 024 17 408 19 4.56
2 22 5.28 25 6.00 19 456 66 15.83
3 94 2254 59 1415 - - 153 36.69
4 106 2542 41 9.83 - - 147 3525
5 16 3.84 7 1.68 - - 23 5.52
6 5 1.20 1 0.24 - - 6 1.44
7 3 0.72 - - - - 3 0.72
Total 247 5923 134 3213 36 863 417 100.00

Distribution of length

Asaresult of difference test conducted on total lengths
of female and male individuals in S. erythrophthalmus
population, a statistical difference was observed (t=4.754
p<0.05). In the population, the fish with the shortest
length was found as 11 cm in length, and the tallest fish
was observed as 31.8 cm in length. The mean length of
fish was 21.41 cm for the all population, 22.62 cm for
females and 21.34 cm for males. Mean length of female
fishes was observed as higher compared with male
individuals.

Distribution of weight

When checked the weight distribution of 417 S.
erythrophthalmus individuals caught in Lake Uluabat,
the entire population was observed to have varied
between 15-478 g in weight. The mean weight of fish in
the entire population was 160.35 g, females were 183.62
g, and males were found as 151.19 g in weight. And when
checked in terms of mean values, female individuals had
higher mean weight values compared with males.
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Relation of Age-Length

Lengths of each age group from S. erythrophthalmus
population in Lake Uluabat were estimated and the
population was individually evaluated in terms of female
and male samples. The obtained results were given in
Table 2.

Table 2. Total Ilength values of Scardinius
erythrophthalmus individuals based on age

L’I:I)ltgatlh Age N Min. Max. | Average S;i?i?(r)i
1 1 13 13 13.00
2 22 13 222 18.09 3.067
3 94 18.3 259 21.37 1.285

Female 4 106 22.1 25.9 23.77 0.864
5 16 24 27.7 26.04 1.001
6 5 27.4 28.1 27.92 0.295
7 3 29 31.8 30.60 1.442
1 1 12.3 12.3 12.3
2 25 14.1 22 18.61 1.760

Male 3 59 17.6 24.1 20.89 1.391
4 41 21 24.7 23.03 0.877
5 7 24.7 26 25.29 0.467
6 1 28 28 28
1 19 11 13.2 11.85 0.789
2 66 12.1 22.9 17.34 2.981
3 153 17.6 259 21.19 1.343

Total 4 147 21 259 23.57 0.927
5 23 24 27.7 25.81 0.932
6 6 27.7 28.1 27.93 0.266
7 3 29 31.8 30.60 1.442

By utilizing the calculated mean length values, the
formulae that ensure the age-length relation growth
parameters determined according to von Bertalanffy
growth equations for female and male samples and the
population, together with theoretical length calculation at
any age were estimated and given in Table 3.

Table 3. Bertalanffy growth parameters for S.
erythrophthalmus according to sex in Lake Uluabat

Sex Loo K t,
Female 38.47 0.191318 -1.15495
Male 31.72 0.309779 -0.58332
Total 37.47 0.213480 -0.78041

The asymptotic length (Lo =38.47) and asymptotic
weight (Weo=945.01) females could attain was found as
higher compared with the asymptotic length (Lo=31.72)
and weight (Wo0=506.84).

Relation of Length-Weight

Bearing in mind the total length and weight of 417
individuals from S. erythrophthalmus individuals in
Lake Uluabat found through measurement, the length-
weight relation equation of the entire female and male
individuals was calculated (Fig. 2-4).
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Figure 2. S. erythrophthalmus female total length-
weight relation
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Figure 3. S. erythrophthalmus male total length-
weight relation
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Figure 4. S. erythrophthalmus population total length-
weight relation

DISCUSSION

In studies carried out in Turkey on S. erythrophthalmus
[3,4,6,7], and the found individuals were up to the VII
years of age. In the study by Tarkan et al. [5], individuals
up to the age of 12 were found in Sapanca Lake. Also
in studies conducted in countries other than Turkey, the
reported individuals were by Hacker [10] up to IV years
of age in Neusidlersee, Austria; by Berg [11] up to V in
Dnieper River, VI in Sudoch Lake, V in Aral Lake; By
Mann and Steinmetz [12] between the age groups of [ —
V in various European countries. However, Prokes and
Rebickova [13] reported that S. erythrophthalmus could
have a lifespan of X-XV years, and Berka [17] established
this species could reach a maximum age of VIIL. In our
study, the individuals that belong to S. erythrophthalmus
population were established to manifest a distribution
between the ages of [ and VII. The age distributions were
established in Lake Uluabat shows a parallelism with
data obtained in Turkey’s inland waters.

The male:female ratio of S. erythrophthalmus
reported in studies conducted in Turkey are as follows:

0.65:1 in Lake Manyas [4]; 0.83:1 in Lake Sapanca
[5]; 1.2:1 in Lake Sapanca [6]; 0.39:1 in Lake Golhisar
[8]; and 0.53:1 in Lake Uluabat [9]. In our study, the
male:female ratio was established as 0.54:1. In all of
Manyas, Sapanca, Golhisar and Lake Uluabat, the rate of
females was observed as higher compared with the males.
When checked the Table 1, it manifests that the rates of
male and female ratios proved to be quite close up to the
first Il years of ages. However, the rate of females shows
an increase from the age of III compared with the rate of
males, and the difference also rises as the age advances.
This condition in Lake Uluabat might stem from the fact
that male individuals reaching sexual maturity travel
more with the instinct of mating, and thus, are more
prone to a higher pressure of hunting.

The Munro’s Phi Prime “@” values were estimated
by utilizing von Bertalanffy growth invariants obtained
for S. erythrophthalmus population in Lake Uluabat and
values found in other studies, and these values were
given in Table 4. In order to Munro’s Phi Prime Test was
performed (t=0.73) and a difference was not observed
between the growth invariants of von Bertalanfty
obtained in other studies and the values found in this
study.

When compared the Loo values, the Loo values we
estimated for S. erythrophthalmus in Lake Uluabat proved
to be the highest in all other habitats except for Poltruba
habitat located in Czechoslovakia. This finding shows us
S. erythrophthalmus in Lake Uluabat could reach higher
lengths compared with the ones in other habitats.

The Woo values estimated by Balik [4] and Koyuncu
[9] were lower compared with the Woo values established
in this study. The fact that Loo and Woo values found in this
study were higher than the values in a study by Koyuncu
[9] conducted at the same site shows that the asymptotic
length and weight values of S. erythrophthalmus species
in Lake Uluabat has been on an increase.

In this study, the length-weight relation equations of
S. erythrophthalmus were estimated as W= 0.0087 L*!7 in
female individuals, W=0.0091 L>'5 in male individuals,
and W= 0.0064 L**" in the all population. The length-
weight relation invariants obtained in studies conducted
on S. erythrophthalmus are given in Table 5.
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Table 4. The von Bertalanffy growth invariants and @ reported in studies conducted [4,9,18].

von Bertalanffy Growth Parameter

Area Reference Country Sex
Loo Woo k t, g
Kus Lake Balik et. al. T 29+33 18.07 146 0496  -0.09  5.09
(1997)

Koyuncu et. oJe) 2812 391 036  -040  5.65
Lake Uluabat Al (2007) T 33 2648 381 0.38 038 559
Lake Uluabat In th:ull’éisent T 00+33 3747 910 0213 -0.78 570
*Prochazkova Fishbase C QQ+33 14.08 - 0.391 -0.40 4.35
*Debas Fishbase H QQ+33 15.6 -- 0.261 - 4.15

*Mala .
A Fishbase c 00+33 18.8 — 0277 075 458
*Klicava Fishbase Q+33 20.7 - 0.527 -0.17 5.42

. .
Kastoria Fishbase G Q0+33 239 - 0178  -0.52 462
Lake

*Zaskalska Fishbase C QQ+33 30.8 -- 0.108 2.5 4.63
*Volga Fishbase R QQ+33 34.5 - 0.190 -0.61 542

*Poltruba .

+ - -

backwarers Fishbase C QQ+33 36.6 0.094 0.38 4.84
*Poltruba Fishbase C Qe+343 38.3 - 0.089 0.45 4.87

T: Turkey, C: Czechoslovakia, H: Hungary, G: Greece, R: Russia

Table 5. The length-weight relation invariants established in studies of S. erythrophthalmus [2,3,6,7,8,9,18,19]

Area Reference Country Sex a b
Hamam Lake Erdem et al (1994) T QQ+33 0.7252 4.26
Kus Lake Balik ve ark (1997) T Q+443 0.0064 3.46
Sapanca Lake Okgerman (2003) T Q+43 0.004 3.37
Biiyiik Cekmece Lake Tarkan et. al. (2006) T QR+33 0.0078 3.21
Bafra Lake Giimis et. al. (2007) T Q+343 0.0105 3.23
09 0.0141 3.09
Golhisar Lake Bostanci et. al (2007) T a3 0.0195 2.98
?e+34 0.0146 3.09
ole 0.0038 2.92
Lake Uluabat Koyuncu et. al (2007) T a3 0.0025 375
QQ 0.0087 3.17
Lake Uluabat In the present study T a3 0.0091 3.15
?@+34 0.0064 3.27
Velka Arizomava Fishbase C QQ+33 0.0369 2.70
Volga Fishbase R Q+33 0183 3.12
Mala Arizomava Fishbase C Q+43 0.0121 3.18
Volvi Lake Fishbase M RP+33 0.0036 3.48

T: Turkey, C: Czechoslovakia, R: Russia, M: Macedonia
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The b values established in studies with length-weight
relation invariants that are given in Table 5 manifest
a range between 2.70 and 4.26. The b value which we
found for the all individuals of S. erythrophthalmus in
Lake Uluabat was established as higher compared with
the b value estimated in Biiylikgekmece, Bafra and
Golhisar lakes, and as lower compared with b values
estimated in Hamam, Manyas, and Sapanca lakes. The
b value we estimated for S. erythrophthalmus population
in Lake Uluabat (3.27) points to an allometric growth of
this species in Lake Uluabat.

This study attempted to reveal the structure and
growth properties of S. erythrophthalmus living in Lake
Uluabat.
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