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Growth Rate and Condition of Bream, Abramis brama
(Linnaeus, 1758), in the Danube River
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Abstract: The growth rade of bream shows the tendency to increase from the upper course of
the Danube River in Slovakia, to its delta in Romania. The growth rate of bream from
different water bodies was compared by the average values of body length calculated at the
same age. Compared were 464 populations from the whole species range. Mean weights (W)
calculated by the equation W=aLb at the same round length (L) values were used as
condition factors of different populations. The populations were arranged according to their
average initial weights calculated at the same initial lengths (50 mm) (W50). The following
tendency is observed: with the increase of L values (50, 100, .etc., mm) the values of W
come closer to each other, then become equal, and at L over 400 mm the first populations
have the highest W values and the last populations - the lowest W values. This negative
relation can be described by the equation W400 = 1566 - 72.17 W50, r = -0.80, n = 26,
P = 0.001.
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Introduction
The natural distribution area of bream (Abramis brama LINNAEUS, 1758) in Bulgaria
covers the Danube River and the lower reaches of its tributaries. In the past it was
introduced into some reservoirs: Ovcharitsa, Iskar, Rozov Kladenets, Ogosta, as well
as into the lakes Shablensko and Ezeretsko. The growth rate of bream in the coolingreservoir Ovcharitsa has been studied by IVKOV, PETROVA (1996), IVKOV (1999).
The biology of bream in the Bulgarian part of the Danube River has not been studied
previously.
Our goal was to study the growth rate and condition of bream in different parts of
the Danube River, to compare the results obtained with data from other water bodies
within the whole species range and to identify the factors which cause the differences in
the growth and condition of different populations.

Material and Methods
The material was collected from the Danube River in the period 1988-1992. The
following sites were visited: Gabchikovo (Slovakia)  river km 1820, Novi Sad and
Nova Banovica (Yugoslavia)  river km 1257, Vidin (Bulgaria)  river km 791 and
Svishtov (Bulgaria)  river km 554, Romania and the Ukraine - river kms 131 and 70
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(near Reni City). The material from the lowest reaches of the rivers Yantra, Osam and
Vit (Bulgaria) was collected in the period 1968-1973. The material from the Ovcharitsa
cooling-reservoir, which was used for comparison, was collected in 1995.
A total of 164 fish specimens were processed. The standard length (L) and weight
(W) of fishes were measured. Fish age was determined by scales with a projector at a
magnification of 17.5x.
The linear growth rate was estimated through back-calculations of length (L) from
diagonal radius of scales (S). For this purpose the proportional method by Fraser  Lee
(Lee, 1920) was used:
Li = Si / Sc (Lc-a) + a, where: Lc (Sc) is the fish body length and scale radius
respectively, at the time of capture; Li and Si are the corresponding measurements at the
time of formation of the i-th scale mark (annuals); a is body length at time of scale
formation or the intersection with the abscissa, which can be obtained from the L-S
regression line. It has a value of 27 mm. (ivkov, Raikova-Petrova 1996).
The values of weight (W) were estimated through equation W=aLb (logW=loga +
blogL), constructed for each population.
logW= -3.4766+2.5039 log L, r = 0.9712, n = 24 for the Danube River near
Gabchikovo (Slovakia)
logW= -3.9969+2.7297 log L, r = 0.9983, n = 57 for the Danube River from
Novi Sad  1257th river km (Yugoslavia) to the 70th river km (Romania)
logW= -5.2476+3.2654 logL, r = 0.9783, n = 29 for the rivers Yantra, Osam
and Vit (Bulgaria)
logW= -5.0582+3.1797 log L, r = 0.9983, n = 45 for the Ovcharitsa coolingreservoir.
The comparison of the fish growth rate was based on the average lengths of fishes
at the same age (IVKOV 1972, IVKOV et al. 1999). A total of 464 bream populations
within the whole species range were compared.
Average weights (W) estimated by the equations W=aLb (logW=loga+blogL) at
the same round length values (50, 100 etc., mm) were used as condition factors of
different bream populations (IVKOV 1993, RAIKOVA-PETROVA, IVKOV 1998).

Results and Discussion
Growth Rate
The growth rate of bream in the Danube River was the highest in the part between the
131th and the 70th river kms (Romania), the values of L2 and W2 are respectively 197.6
mm and 186 g. Considerably lower is the growth rate near Gabchikovo (Slovakia),
where the values of L2 and W2 are respectively 82.2 mm and 21.2 g (Table 1, 2). In the
Danube River the growth rate of bream shows the tendency to grow up from the upper
course of the Danube River in Slovakia, to its delta in Romania. This is determined by
the fact that in the lower course of the river the foods and the temperature conditions as
favourable, were comparedto the upper and the middle course of the river.
For the above-mentioned reason the growth rate of bream from different water
bodies was compared by the average values of body length calculated at the same age
(IVKOV 1972, IVKOV et al. 1999). A total of 464 populations from the whole species
range were compared and arranged according to L3 populations divided provisionally
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