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 In order to investigate the age and growth structure of Capoeta barroisi in Dalaki river 

located in Bushehr province (Tange Fariab, Shakarak and Jamileh branches), sampling 

the mentioned fish was carried out from January 2013 to February 2014. 120 fish were 
totally caught from the stations. The most frequency belonged to 100 to 150 mm length 

class and the most age frequency belonged to 3-year-old class. The oldest caught fish 

was 6 years old with a total length of 218±6.85mm. The results of the condition factor 
indicated that the most obesity coefficient rates belonged to the males (1.72) and on 

average (1.67) in Jamileh branch and the rate of this factor was more in male fish than 

the female fish in all branches. The results of sex ratio showed that the most male sex 
ratio to female was in Tange Fariab branch (1.65) that observed at the age of 1. The 

obtained results of Bonferroni test in all three stations indicated that in Tange Fariab, 

the total length at the ages of 0 to 2 had significant differences and the total weight in 
different ages except 2 to 6 years old had significant differences. The most annual 

increase of the total length was 48 mm, the moment growth 0.49, the annual survival 

2.6, and the annual increase of the total weight was 26.04g in the age of 2. In Shakarak 
branch, the total length at the ages of 1 to 3 and 4 to 6 had no significant differences 

and the total weight at different ages except 2 to 6 had significant difference. The most 

annual increase of the total length 45 mm, the moment growth 0.49, the annual survival 
2.6 and the annual increase of the total weight was 23.98g belonged to the age of 2. In 

Jamileh branch, the total length at the age of 1 to 3 and 4 to 6 had no significant 

differences. Total weight at the ages of 0 to 1 had significant differences. The most 

annual increase of the total length was 47mm, the annul survival 2.6 related to the age 

of 2 and the most annual increase of the total weight was 25.5g belonged to the age of 4 
and the most moment growth was 0.44 belonged to the age of 1. 
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INTRODUCTION 

 

 The protection of the resources is an international emphatic principle and a key criterion in stability of 

utilizing all aquatic resources. Attempts of all fishery managers are focused on providing enough and reliable 

food from natural resources and providing human society needs considering appropriate and permissible 

utilization level of the natural resources. Overutilization is not only related to the species having long lifetime or 

high price but also includes species having low price and short lifetime. In developing countries, this state is 

more severe due to population continuous increase and their food needs and lack of jobs replacing fishing [1]. 

Most inland waters are freshwaters. One of the studied cases in these kinds of waters is the identification of 

aquatic animals and their life styles which among the aquatic animals, fish are considered more than the other 

aquatic animals due to their significance in human nutrition. Most existing fish in these rivers have economic 

value and also some of them used less have been studied less. In the study of aquatic ecosystems, first fish 

should be studied [2]. Studying fish in aquatic ecosystems is important developmentally, ecologically, and in 

terms of praxeology, protection, management of the aquatic resources, utilization of resources and fish farming 

[3]. Some of index morphological characteristics of a population can be obtained by studying morphometric and 

meristical characteristics of each fish and using statistical methods [4]. Dalaki river is located in southwest of 

Iran (Bushehr province). The length of this river is 115 km and also it is one of the permanent high-water rivers 

of Bushehr provine. Capoeta barroisi species belonging to Capoeta genus from Cyprinidae family has a wide 
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dispersion in this river having a consumer value for the natives of these regions. This fish has a wide presence in 

freshwater resources including lakes, springs, subterranean canals and rivers. This fish is used to living in water 

temperature below 25 °C. Therefore, the favorable habitat of this species in terms of water temperature in a river 

is a lot. Growth and mortality parameters show the main factors of assessment calculations of fish resources [5]. 

The length and weight measurement of the fish is used in various biological investigations. The total length 

usually depends on coefficients such as weight, age, and mortality. The relationship between length and weight 

exists in all species since in some of the resource assessment steps, the fish length changes in comparison to the 

fish weight. Age determination in fish is one of the most important aspects of the study of population dynamics 

which is formed based on the led calculations and toward the science of growth of utilization maturity and the 

other basic parameters of their populations [6]. Study of the biological characteristics of this fish to represent 

basic information and use these data in order to optimize nutrition characteristics for human consumption has 

considerable importance due to high dispersion of this fish in inland waters. Since great information is not 

available about this fish in Bushehr province, this study is carried out in Dalaki river located in Bushehr 

province in Tange Fariab, Shakarak and Jamileh branches in order to investigate the population structure of 

Capoeta Barroisi. 

 

MATERIAL AND METHODS 

 

Study area: 

 Dalaki river is located lies at longitude 50° 24' to 52° 30' east and latitude 28° 20' to 30° 10' north of Iran. 

This study was carried out in Dalaki river of Bushehr province in stations Tange Fariab, Shakarak and Jamileh 

(Figure 1). 

 

 
 

Fig. 1: Geographical location of Dalaki river in Bushehr province. 

 

Methodology: 

 Totally 1120 fish were caught by gillnet having various opening mesh (10, 15, 20 and 25 mm) during 

January 2013 to February 2014. The caught fish were fixed in 10 percent formalin and were transported to the 

laboratory. In the laboratory, the total length (with accuracy 1mm), the total weight of the body (accuracy 0.1g) 

and the fish sex were examined and brought under biometry [6]. From each fish, at least 10 scales above the 

lateral line under the dorsal fin were separated to determine the fish age. After cleaning the scales in warm water 

they were fixed between two slides and the annual rings were counted using a stereoscope (10-20x) [7]. The 

equation (1) was used to get the regression equation between length and weight [8]: 

W= Lna + b LnL               (1)  

 In this equation [W] is weight, [L] is length, [a] is a fixed quantity (constant) and [b] is the length and weight 

equation square. The equation (2) was used to determine the moment growth [8]:  

G= (W (t+1) / W (t))              (2) 

 In this equation [G] is the moment growth, [W (t+1)] is the weight multiplied by age t+1 and [W (t)] is the 

weight multiplied by age t. The equation (3) was used to determine obesity coefficient or quality coefficient [8] 

(K): 

K=CF=W.L-3.100              (3) 

 In this equation [W] is the fish weight (g) and [L] is the total length (cm). Systat
®
9.0 and Excel softwares 

were used to analyze the data and Bonferroni test was used in order to compare the studied indices. 
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Results: 

 In length and age frequency graphs (Figure 2, 3) of Capoeta barroisi, it was observed that the most 

frequency of fish in Dalaki river was in Shakarak branch. In all length and age classes, Shakarak branch has more 

frequency. The least frequency of this fish belonged to Jamileh area. In all branches, the most length frequency 

was in 100-150 mm classes and the least length frequency was in 200-250 mm classes. Also the most age 

frequency was in 3-year-old class and the least age frequency was in 6-year-old class. The oldest fish was 6 years 

old (Figure 2, 3). 
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Fig. 2: The length frequency of Capoeta barroisi in Dalaki river of Bushehr province (Tange Fariab, Shakarak,  

and Jamileh branches) 
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Fig. 3: The age frequency of Capoeta barroisi in Dalaki river of Bushehr province (Tange Fariab, Shakarak,  

and Jamileh branches) 

 

 Condition factor (obesity coefficient (K)) of Capoeta barroisi was studied in all the stations. The results 

showed that the most rate of obesity coefficient was related to males 1.72 and on average 1.67 in Jamileh branch 

and the least rate of obesity coefficient was related to females 1.55 and on average 1.59 in Skakarak branch. The 

Condition factor rate in male fish was more than the females in all branches (Table 1). 

 
Table 1: Obesity coefficient of Capoeta barroisi in sexes and branches of Dalaki river (Tange Fariab, Shakarak and Jamileh). 

Stations Sex Obesity coefficient 

Tange Fariab Male 1.65 

Female 1.56 

Total 1.62 

Shakarak Male 1.62 

Female 1.55 

Total 1.58 

Jamileh Male 1.72 

Female 1.62 

Total 1.67 

 

 The sex ratio of Capoeta barroisi was studied in all three stations. The results indicated that the ratio of 

males in all ages and stations was more than the females. The most sex ratio of the males to the females was 

related to Tange Fariab branch 1.65 which was observed at age 1. The least sex ratio was related to Jamileh 
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branch 0.85 which observed at the age of 6. On average, in Tange Fariab the most sex ratio of the males to the 

females 1.42 was observed and in Jamileh branch the least sex ratio 1.18 was observed (Table 2). 

 
Table 2: Sex ratio of Capoeta barroisi in Dalaki river branches. 

Male: Female sex ratio 

Age Tange Fariab Shakarak Jamileh 

1 1.65 1.55 1.45 

2 1.62 1.49 1.32 

3 1.45 1.32 1.22 

4 1.32 1.24 1.15 

5 1.31 1.19 1.12 

6 1.22 0.98 0.85 

Total 1.42 1.29 1.18 

 

 The obtained results of Bonferroni test in Tange Fariab branch show that the total length at ages 0 to 2 has 

significant differences but there are no significant differences at ages 3 to 6. The most annual total length 

increase which was 48mm is belonged to the age 2 and the least annual total length increase 21mm is belonged 

to the age 4. The most moment growth 0.49 is belonged to the age 2 and the least moment growth 0.05 is 

belonged to the age 6. The most annual survival 2.6 is belonged to the age 2 and the least annual survival 0.47 is 

belonged to the ages 4 and 5. The total weight at different ages except the ages 2 to 6 has significant differences. 

The most annual total weight increase 26.04g is belonged to the age 2 and the least annual total weight increase 

6.45g is belonged to the age 1 (Table 3). 

 The obtained results of Bonferroni test in Shakarak branch show that the total length at ages 1 to 3 and 4 to 

6 has no significant differences. The most annual total length increase which was 45mm is belonged to the age 2 

and the least annual total length increase 17mm is belonged to the age 4. The most moment growth 0.49 is 

belonged to the age 2 and the least moment growth 0.04 is belonged to the age 6. The most annual survival 2.6 

is belonged to the age 2 and the least annual survival 0.47 is belonged to the ages 4 and 5. The total weight at 

different ages except the ages 2 to 6 has significant differences. The most annual total weight increase 23.98g is 

belonged to the age 2 and the least annual total weight increase 6.71g is belonged to the age 1 (Table 4). 

 The obtained results of Bonferroni test in Jamileh branch show that the total length at ages 1 to 3 and 4 to 6 

has no significant differences. The most annual total length increase which was 47mm is belonged to the age 2 

and the least annual total length increase 16mm is belonged to the age 4. The most moment growth 0.44 is 

belonged to the age 1 and the least moment growth 0.04 is belonged to the age 5. The most annual survival 2.6 

is belonged to the age 2 and the least annual survival 0.47 is belonged to the ages 4 and 5. The total weight at 

different ages except the ages 2 to 4 and 5 to 6 has significant differences. The most annual total weight increase 

25.5g is belonged to the age 4 and the least annual total weight increase 8.98g is belonged to the age 5 (Table 5). 

 
Table 3: Results of Boneferroni test to specify significant differences among the different characteristics of Capoeta barroisi including total  

length, body weight, moment growth and annual survival at different ages in Tange Fariab branch 

Age N Total length* 

(mm) 

Annual 

increase 
(mm) 

Moment 

growth 

Annual 

survival 

Total weight* (g) Annual 

increase (g) 

0 19 38±12.5a - - - 5.8±1.12a - 

1 25 67±8.5b 29 0.24 1.31 12.25±2.5b 6.45 

2 65 115±3.3c 48 0.49 2.6 38.29±1.2c 26.04 

3 115 145±2.3d 30 0.18 1.76 58.2±1.15c 19.91 

4 55 166±1.4d 21 0.13 0.47 78.67±1.24c 20.47 

5 26 190±4.6d 24 0.08 0.47 95.35±3.36c 16.68 

6 14 212±10.2d 22 0.05 0.53 108.62±6.65c 13.27 

*Mean±SD 

 
Table 4: Results of Boneferroni test to specify significant differences among the different characteristics of Capoeta barroisi including total  

length, body weight, moment growth and annual survival at different ages in Shakarak branch 

 

Age N Total length* 

(mm) 

Annual 

increase 

(mm) 

Moment 

growth 

Annual 

survival 

Total weight* (g) Annual 

increase (g) 

0 29 30±11.3a - - - 4.5±1.12a - 

1 45 63±2.5b 33 0.39 1.31 11.21±1.3b 6.71 

2 89 108±1.2b 45 0.49 2.6 35.19±1.12c 23.98 

3 162 142±2.5b 34 0.2 1.76 56.12±1.5c 21.02 

4 68 159±1.2c 17 0.12 0.47 74.17±1.13c 18.5 

5 32 182±3.2c 23 0.09 0.47 91.15±2.16c 16.98 

6 17 202±5.21c 20 0.04 0.53 101.12±3.25c 9.97 

*Mean±SD 
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Table 5: Results of Boneferroni test to specify significant differences among the different characteristics of Capoeta barroisi including total  

length, body weight, moment growth and annual survival at different ages in Jamileh branch 

Age N Total length* 

(mm) 

Annual 

increase 

(mm) 

Moment 

growth 

Annual 

survival 

Total weight* (g) Annual 

increase (g) 

0 22 36±1.4a - - - 6.5±1.12a - 

1 36 79±3.14b 43 0.44 1.31 18.21±1.3b 11.71 

2 66 126±1.35b 47 0.37 2.6 43.19±1.12c 24.98 

3 142 162±2.52b 36 0.17 1.76 64.12±1.5c 20.93 

4 59 178±1.89c 16 0.14 0.47 89.17±1.13c 25.5 

5 21 196±4.12c 18 0.04 0.47 98.15±2.16d 8.98 

6 13 218±6.85c 22 0.05 0.53 110.12±3.25d 11.97 

*Mean±SD 

 

Discussion: 

 Capoeta barroisi is found in abundance in south of Iran due to the wide range of diet and its low 

expectations, lack of territoriality, collective life and the existence of suitable wide habitats to live [9, 10, 11]. 

Since a few studies were carried out on this species, a few results are available to be compared with this research 

and it is tried more to be compared with the other species of this genus. The results showed that the most length 

and age frequencies of Capoeta barroisi were belonged to 100 to 150mm length class and the age class of 3 and 

the least length and age frequencies were belonged to 200 to 250mm length class and the age class of 6.  

 In a fish population it is expected that at early ages it has the most frequency and with an increase in age, 

the frequency decreases due to the factors such as mortality, but in early ages they show less frequency since the 

chance of catching fish decreases and also the most mortality rate happens at early ages. On the other hand, 

when fish get to the maximum body length, they are more exposed to the risk of being hunted and caught, and 

finally this cause a decrease in fish population frequencies at older ages. The sex ratio predominance of males to 

females from one species to another species is variable from one place to another and even in different years and 

this principle has been accepted in all fish [6]. It is specified in this study that at ages 1 to 2 the most frequency 

belongs to the male fish but in higher ages the female fish have higher ratio. At early ages of life the male ratio 

is more than the females but in the following stages the female ratio is more [6]. Usually, there is the most 

frequency at the age 3 and this issue is reported by a lot of researchers [12] which accords with this research. In 

this study, the fish weight have been increased with an increase in the age and length of the fish. The 

geographical location and some environmental conditions such as temperature, organic matters, food quality, 

disease and fishing time can affect the body weight at different ages [8, 13]. The most K rate (condition factor or 

obesity coefficient) is observed in spring season and after passing the eutrophication season and this rate is 

usually decreased after spawning season. K changes in different areas are related to various factors such as 

population density, fish health, nutrition, reproduction condition and also age and the kind of water resource 

[14]. The condition factor of this fish is calculated separately in all three branches in male and female sexes and 

also all fish. The most condition factor rate 1.72 was belonged to the male sexes in Jamileh branch and its least 

rate 1.55 was belonged to the females in Shakarak branch. The fish growth and the condition factor is done 

under the influence of biological and physiological factors and the environmental conditions has great influence, 

too. These influences can affect the fish growth and condition factor directly and indirectly [15]. The moment 

growth coefficient of this fish in all three branches is decreased with an increase in age and this coefficient has 

the most rate between the ages 1 to 2. This principle is true in the other fish, too though the range of this growth 

may be variable [16, 17, 18, 19, 20]. Also, fish shows their most growth rate in seasons before reproduction and 

this is due to the minimum reproductive attempt which occurs in some groups of fish [21]. Totally, a fish use 

two third of its absorption energy to protect the body and also to reproduce and use about one third for its 

growth [22]. Some studies have been carried out on other species belonging to this genus. Samaee et al. [18] 

have carried out studies on the population structure of Capoeta capoeta gracilis subspecies in rivers of Khazar 

area and compared the population structure of this fish in mentioned rivers. By studying more in field of genetic 

and reproduction of this fish it can be stated that this species can be used as a cultured species and as a species 

for sport fishing since people of south of Iran have great interest in using Cyprinidae. Therefore, such researches 

in this area can cause monitoring and protection of inland water ecosystems. 
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