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LENGTH-WEIGHT RELATIONSHIP AND CONDITION FACTOR OF THE 
COMMON BREAM (ABRAMIS BRAMA) IN THE DANUBE RIVER NEAR 

BELGRADE (1168-1170 RKM)

ERZSEBET FREY1, MARIJA SMEDEREVAC-LALIĆ2, DUŠAN NIKOLIĆ2, STEFAN 
SKORIĆ2, JASMINA KRPO-ĆETKOVIĆ1

1Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
2Institute for Multidisciplinary Research, University of Belgrade, Kneza Višeslava 1, 

11030 Belgrade, Serbia

DUŽINSKO-TEŽINSKI ODNOSI I FAKTOR KONDICIJE KOD DEVERIKE 
(ABRAMIS BRAMA) U DUNAVU KOD BEOGRADA (1168-1170 RKM)

Apstrakt
Deverika (Abramis brama) je značajna vrsta u privrednom i sportskom ribolovu i lovi 

se mrežama tokom cele godine. Koristi se i kao mamac pri ribolovu na grabljive ribe. Ana-
lizirani uzorci deverike potiču iz komercijalnog ulova obavljenog u periodu od decembra 
2014. do februara 2015. godine na dva lokaliteta u Dunavu kod Beograda, Jojkića Dunavac 
(lokalitet 1) i ušće Save u Dunav (lokalitet 2). Uzorkovanim jedinkama izmerene su totalna 
dužina tela (TL) u mm i težina tela (W) u g, i određena im je starost očitavanjem naraštajnih 
zona na krljuštima. Korelaciona i regresiona analiza odnosa totalne dužine i težine tela 
urađena je kako za ceo uzorak, tako i za svaku uzrasnu kategoriju posebno. Za uzorke sa 
oba lokaliteta određeni su i Fultonov faktor kondicije (K = W/L3 x 100) i alometrijski faktor 
kondicije (C = W/Lb x 100). Srednja dužina tela (± SD) analiziranih jedinki iznosila je 242 
± 19 mm, a srednja težina (± SD) 151 ± 45 g. Starost jedinki kretala se od 1+ do 5+ godina. 
Najviše jedinki pripadalo je dužinskoj klasi od 231-260 mm i uzrasnim klasama 2+ i 3+, 
što znači da su u ulovu najviše zastupljene jedinke koje još nisu polno sazrele. Na taj način, 
onemogućeno je razmnožavanje ove ekonomski važne vrste ribe, a remeti se i dinamika 
brojnosti populacije, čime se smanjuje i ulov. Jedinke sa lokaliteta 1 pokazuju negativan 
alometrijski rast (a = 0.017, b = 2.85, r² = 0.86), dok jedinke sa lokaliteta 2 pokazuju poziti-
van alometrijski rast (a = 0.004, b = 3.26, r² = 0.90). Prosečne vrednosti Fultonovog faktora 
kondicije bile su slične kod jedinki sa lokaliteta 1 (K = 1.04) i sa lokaliteta 2 (K = 1.05), dok 
su prosečne vrednosti alometrijskog faktora kondicije bile veće kod jedinki sa lokaliteta 1 
(C = 1.70) nego kod jedinki sa lokaliteta 2 (C = 0.45). Rezultati su pokazali da kod uzoraka 
deverike sa oba lokaliteta najbolju kondiciju imaju jedinke koje pripadaju uzrasnoj klasi 4+ 
(sr. vr. K = 1.08 i C = 1.77 na lokalitetu 1; sr. vr. K = 1.11 i C = 0.47 na lokalitetu 2).
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INTRODUCTION
The study of the length-weight relationship is an approach that is widely applied in 

fisheries management as it provides important information on stock condition (Bagenal and 
Tesch, 1978). These data, combined with data on age, are valuable in assessment of growth, 
condition, yield, and biomass (Kohler et al., 1995). A number of factors are known to influ-
ence the length–weight relationship in fish, including growth phase, degree of stomach full-
ness, gonad maturity, sex, health and general fish condition, size range, season, as well as 
preservation techniques (Bagenal and Tesch, 1978). The common bream (Abramis brama) 
is a widespread, commercially important species in Serbian waterbodies. The aim of the 
present study is to provide baseline data on length-weight relationship and condition of the 
common bream from two locations in the Danube River near Belgrade (Serbia).

MATERIALS AND METHODS
The analysed specimens were obtained from a commercial catch in the Danube at two 

sampling sites from December 2014 until February 2015. Site 1 is the small channel Jojkića 
Dunavac (44° 50’ 4.90” N, 20° 28’ 11.59” E), located upstream the Pančevo Bridge, and site 
2 is the rivermouth of the Sava River into the Danube (44° 50’ 1.94” N, 20° 26’ 50.74” E). 
The total body length (TL, in mm) and body weight (W, in g) were measured for 137 sam-
pled individuals of the common bream. Age was estimated from scales for 110 individuals.

The length-weight relationship (LWR) was calculated using the equation W = aLb. The 
values of constants, a and b, were estimated using the least-square method applied to the 
log transformed data log W = log a + b log L (Ricker, 1975), where W (g) is the body weight 
of the fish, L (mm) is the total length, a is the intercept of the regression curve, and b is the 
regression coefficient. Value of the exponent b provides information on fish growth. When 
b = 3, the increase in weight is isometric, otherwise it is allometric (positive allometric if b 
> 3, negative allometric if b < 3). The Fulton’s condition factor (K) was estimated from the 
equation K = W/L3 x 100, and the allometric condition factor from the equation C = W/Lb x 
100. Condition factors are used for comparing condition or well-being of fish, based on the 
assumption that heavier fish of a given length are in better condition. Fishes with Fulton’s 
condition factor values greater than one (≥ 1) are considered in very good condition, while 
those with values less than one (< 1) are in poor condition.

RESULTS AND DISCUSSION
The total length of the sampled common bream individuals ranged from 204 to 330 mm, 

and the total weight from 100 to 414 g. Mean total body length (± SD) was 242 ± 19 mm, and 
mean weight (± SD) 151 ± 45 g. Total length-at-age and weight-at-age for each sampled site 
are shown in Table 1. The majority of individuals were in the lenght class of 231-260 mm. 
Age ranged from 1+ to 5+ years, with a predominance of ages 2+ to 3+, which represent in-
dividuals that have not yet reached sexual maturity (Table 2). Female bream attain maturity 
in their sixth year of life, whereas males mature a year later (Cowx, 1983). The predomi-
nance of sexually immature individuals in the commercial catch can impede spawning 
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of this commercially important species and disturb its population dynamics, which will 
further result in a decline of the catch itself.

The values of the length-weight regression parameters for the site 1 were: a = 0.017, b 
= 2.85, r² = 0.86, and for the site 2: a = 0.004, b = 3.26, r² = 0.90. Growth in a fish stocks is 
isometric when b = 3, and it depends on species, sex, age, seasons, and feeding (Le Cren, 
1951; Bagenal and Tesch, 1978). Individuals in the sample from site 1 have a negative al-
lometric growth, while those from the site 2 have a positive allometric growth.

Table 1. Total length-at-age and weight-at-age of the common bream
in the Danube near Belgrade.

Table 2. Number of individuals of specific age in each length class.

TL (mm) W (g) 

Age n Mean SD Min Max Mean SD Min Max 
Site 1 

1+ 3 229 13 220 244 123 8 115 130 
2+ 35 237 13 217 273 137 22 100 205 
3+ 31 241 12 223 270 149 25 115 225 
4+ 4 276 44 229 330 244 129 130 414 

Site 2 
2+ 9 238 11 229 264 144 24 125 205 
3+ 19 248 17 227 278 160 42 110 245 
4+ 6 280 5 273 289 244 51 205 340 
5+ 3 286 7 280 294 238 25 210 255 

SITE 1 
TL (mm) 0+ 1+ 2+ 3+ 4+ 5+ Sum 
201-230 0 2 10 10 1 0 23 
231-260 0 1 24 20 1 0 46 
261-290 0 0 1 1 1 0 3 
291-320 0 0 0 0 0 0 0 
321-350 0 0 0 0 1 0 1 

Sum 0 3 35 31 4 0 73 
% 0% 4% 48% 42% 5% 0% 100% 

SITE 2 
TL (mm) 0+ 1+ 2+ 3+ 4+ 5+ Sum 
201-230 0 0 2 4 0 0 6 
231-260 0 0 6 11 0 0 17 
261-290 0 0 1 4 6 2 13 
291-320 0 0 0 0 0 1 1 
321-350 0 0 0 0 0 0 0 

Sum 0 0 9 19 6 3 37 
% 0% 0% 24% 51% 16% 8% 100% 

TL (mm) W (g) 

Age n Mean SD Min Max Mean SD Min Max 
Site 1 

1+ 3 229 13 220 244 123 8 115 130 
2+ 35 237 13 217 273 137 22 100 205 
3+ 31 241 12 223 270 149 25 115 225 
4+ 4 276 44 229 330 244 129 130 414 

Site 2 
2+ 9 238 11 229 264 144 24 125 205 
3+ 19 248 17 227 278 160 42 110 245 
4+ 6 280 5 273 289 244 51 205 340 
5+ 3 286 7 280 294 238 25 210 255 

SITE 1 
TL (mm) 0+ 1+ 2+ 3+ 4+ 5+ Sum 
201-230 0 2 10 10 1 0 23 
231-260 0 1 24 20 1 0 46 
261-290 0 0 1 1 1 0 3 
291-320 0 0 0 0 0 0 0 
321-350 0 0 0 0 1 0 1 

Sum 0 3 35 31 4 0 73 
% 0% 4% 48% 42% 5% 0% 100% 

SITE 2 
TL (mm) 0+ 1+ 2+ 3+ 4+ 5+ Sum 
201-230 0 0 2 4 0 0 6 
231-260 0 0 6 11 0 0 17 
261-290 0 0 1 4 6 2 13 
291-320 0 0 0 0 0 1 1 
321-350 0 0 0 0 0 0 0 

Sum 0 0 9 19 6 3 37 
% 0% 0% 24% 51% 16% 8% 100% 
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The Fulton’s condition factor at site 1 ranged from 0.83 to 1.35, with the mean value 
(± SD) of 1.04 ± 0.08, and at site 2 it ranged from 0.90 to 1.41, with the mean value (± SD) 
of 1.05 ± 0.10 (Figure 1). The Fulton’s condition factor decreased with length at site 1 and 
increased at site 2. Allometric condition factor at site 1 ranged from 1.36 to 2.16, with the 
mean value (± SD) of 1.70 ± 0.13, and at site 2 it ranged from 0.37 to 0.58, with the mean 
value (± SD) of 0.45 ± 0.04 (Figure 2).

Figure 1. Simple linear regression between total length (TL) and Fulton’s condition factor 
(K) for the common bream in the Danube near Belgrade.

Figure 2. Simple linear regression between total length (TL) and allometric condition 
factor (C) for the common bream in the Danube near Belgrade.

According to Treer et al. (2003), the common bream from the Danube in Croatia (near 
the Drava rivermouth) have an isometric growth (b = 3.01) and very good and stable condi-
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tion factor throughout its life (K = 2.44). Marčeta (2015) observed that the sampled indi-
viduals of the common bream in Slovenia had a positive allometric growth (b = 3.14). Indi-
viduals sampled from the Marmara region in Turkey also had a positive allometric growth 
(b = 3.25) (Tarkan et al. 2006), the same as individuals from Poland (b = 3.26), which also 
had a good condition (1.97< K < 3.15, mean 2.44) (Kakareko, 2001). However, Kleanthidis 
et al. (1999) observed a negative allometric growth of the common bream in Lake Volvi in 
Greece (b = 2.97).

The results of this study show that the growth in length and weight of the common 
bream from the Danube near Belgrade is somewhat slower compared to other countries in 
the region, but it is still near the average for the species. The lower values of the Fulton’s 
condition factor than in other studies might be due to the fact that the sampling was per-
formed during winter, when the food is scarce and feeding activity reduced. This species 
has a commercial value and, as such, its populations are under high fishing pressure. In 
Serbia, it is protected from April 15 to May 31, during the spawning period. The results of 
this study may provide insight into growth and population dynamics of the common bream 
in this region.
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