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Age and Growth of Caspian Roach, Rutilus rutilus caspicus
(Jakowlew, 1870) in Southern Caspian Sea, Iran
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Abstract: In the present study, age, growth and length-weight relationships were investigated in 208 specimens
of Caspian Roach, Rutilus rutilus Caspicus (Jakowlew, 1870), collected from Southern Caspian Sea, Iran from
October 2011 to March 2012. Age was determined using scale reading. The age, Fork length and weight of
samples ranged from 1 to 6 years, 14.28 to 28 cm and 45.87 to 377g, respectively. The two year age group was
the most frequent (39.42%) and the 6 year age groups were the least frequent classes (0.96%). The mean
condition factor was 0.016±0.001). Length-weight relationship showed positive allometric for average total
species as: W = 0.0065 FL (r2 = 0.95).3.30 
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INTRODUCTION MATERIALS AND METHODS

The Rutilus rutilus caspicus (Jakowlew, 1870), 208 specimens were collected from October 2011 to
species is a member of the Cyprinus carpio family, its March 2012 in the southern parts of the Iranian waters of
maximum length is 46 cm and its maximum weight is 1840 the Caspian Sea. Rutilus rutilus Caspicus were collected
g  and  the  maximum reported age for it is 14 years. using seine nets (with a mesh size length between 40 and
Rutilus rutilus caspicus is native to Caspian Sea [1]. It 70 mm.
breeds 5 to 6 times during its life in temperatures 10 to Total length of captured fish was measured to the
20°C. The maximum of its emigration and spawning have nearest 0.01 cm and weighted to the nearest 0.01 g [7].
been observed in temperature 14 to 18°C and in the Age  was  determined  using  scale  reading  [8].
maximum depth of 50 m. however the reproduction Scales  were  taken  from  the  middle  of  the  body,
emigration of this subspecies begins in 6°C [2]. behind  the  pectoral  fins  and  above  the lateral line.

This species is widely distributed in the Caspian Sea They  were  then  placed in labeled envelopes and
and  supports  important  commercial  fisheries  recently returned  to  the  laboratories  for reading and analysis.
[3-5], because of over fishing and deterioration of its The  scales  were washed and placed in small covered
spawning grounds; this species is considered for listing Petri dishes with tap water. Then, the organic layers of
as a threatened species for the region [5]. scales  were removed by rubbing and washing in tap

The determination of fish age and growth is water [9].
fundamental in fisheries biology and management; such The relationship between length and weight was
age determined parameters as mortality and growth calculated using the exponential regression: W= a×Lb
underlie the population dynamic models used in fishery [10], where W is the total weight (g), L is the Total length
analysis. Age studies can furnish other basic data such as (cm), a is the regression constant (intercept) and b is the
stock age structure, age at first maturity, spawning regression coefficient (slope) that it is usually between 2
frequency, individual and stock responses to changes in and 4. The Fulton condition factor (CF) was determined
the habitat, recruitment success, etc [6]. for each fish using the following equation: CF= (W/L ) ×

The present study aims to determine the age, growth, 100 [7], where W is the total fish weight (g), L is the total
relationship length- weight, growth pattern (t) and length (cm).
condition factor of Rutilus rutilus Caspicus in Southern The growth pattern (t) was using the following
Caspian Sea of Iran. equation [11]:
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Where SdLnL is standard deviation of the length natural
logarithm (cm), SdLnW is standard deviation of the natural
logarithm weight (g), b is Curve slope of the relationship
between length and weight, r  is regression coefficient2

between length and weight and n is the number of
samples. Tables and graphs were drawn by Excel
software.

RESULTS

The ages, lengths and weights of the samples ranged in Southern part of Caspian Sea
between 1-6 years, 14.28 to 28 cm and 45.87 to 377g. The
mean  condition  factor  was calculated as 0.016±0.001.
The mean lengths, weights, frequency and condition
factors of different ages are given in Table 1.

Age Frequency: Age determination, based on scale
readings,  showed  that  the population was composed of
6  age-groups.  The highest and lowest age groups were
2  (39.42%) and 6 age groups (0.96%) in population
(Figure 1).

Length-Weight Relationship: The length-weight
relationships  were  calculated for population. Body
weight exponentially increased with FL (cm) by the Fig. 2: Length-weight relationship in Rutilus rutilus
following relationship: Caspicus from Southern Caspian Sea, Iran

W = 0.0065 FL  (r  = 0.95) (Figure 2) specimens were in prime condition during the onset of the3.30 2

Length-weight relationship showed positive therefore a higher b value.
allometric for average Total species. In the present study, the mean of condition factor for

DISCUSSION 1.25-2.94, 1.46-2.27 and 2.12-2.27 for Azerbaijan,

Despite the importance of Caspian roach as a food [14] for Turkman roach gives 1.7-1.83 and finally
fish in Iran, natural populations of this fish are Belogolova [15] gives a mean condition factor of two for
endangered. In the present study, the FL for Rutilus North Caspian roach in late summer.
rutilus Caspicus ranged from 14.28 to 28 cm. Naddafi et As important as the present biological findings might
al. [12] Reported, the TL for Rutilus rutilus Caspicus be some influencing non-biological factors in the life
ranged from 19.1 to 20.1 cm. history of the Caspian roach in Iran such as water

The most abundant age groups in commercial catch pollution, illegal fishing, overfishing and other human
were 1, 2, 3, 4, 5 and 6 years, which are in agreement with impacts may equally affect the migratory population of the
the findings of Berg [2]. roach.

Length-weight relationship showed positive The finding on age and growth of Rutilus rutilus
allometric for average Total species, with values b = 3.30, Caspicus from this research will help to elucidate the
which are in agreement with the findings of Naddafi et al. distribution with age of fish and their sustainable
[12]. The allometric growth might be due to the fact that all management.

Fig. 1: Age class frequency in Rutilus rutilus Caspicus

spawning season, causing heavier body weight and

average total species was 0.016±0.001. Kuliyev [13] gives

Daghestan and Turkman roach, respectively. Savenkova
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Table 1: Mean  length  (L),  weight  (W),  frequency  (%)  and  condition factor (CF) of Rutilus rutilus Caspicus samples by age groups [± Standard Error
(Min-Max)]

Age groups
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Age 1 2 3 4 5 6

FL (cm) 14.28±1.89 18.3±1.15 21.74±1.19 23.96±1.23 26±1.68 28±0.70
W (g) 45.87±23.25 96.77±21.85 179.05±40.34 245.12±40.67 304.85±48.64 377.5±60.10
F (%) 15.86 39.42 29.80 7.21 6.73 0.96
CF 0.015 0.015 0.017 0.017 0.017 0.017
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