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Abstract 

The growth of Brycinus longipinnis caught at Aghien Lagoon was studied between June 2014 and May 2015 through 
growth type, condition factor and growth parameters according to the Von Bertalanffy model. Sampling was conducted 
using experimental fisheries. Growth type was determined from the length-weight relationship and growth parameters 
according to the Von Bertalanffy model from the FiSAT software. The growth was of negative allometric type (b = 2.59). 
The Brycinus longipinnis population grows faster towards the asymptotic length ((L∞ = 92.40 mm SL) with a growth 
coefficient K of 0.36 year-1. It is also a long-lived fish species with maximum longevity (tmax) of 8.32 years.  
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1. Introduction

Among the lagoons of Côte d'Ivoire, the Aghien lagoon is subject to strong fishing pressure because of its geographical 
proximity to the large Ivorian agglomeration. Moreover, it appears from the work of Anoh [1] on the comparative 
strategies for the exploitation of lagoon water bodies in Côte d'Ivoire that the management of the Aghien lagoon is 
exclusively the business of the traditional chiefs. According to this author, the chieftaincy authorizes access to the 
resource in exchange for payment of a fee. This authorization does not take into account the quantity and quality of fish. 
The indigenous populations are therefore not very concerned about finding a balance between the fishing effort and the 
fish stocks available in the Aghien lagoon [1]. In addition, very little information is available on the fish population of 
this lagoon. Faced with such a threat, the establishment of a system of management measures is necessary for the 
preservation of these fishery resources. These measures are based on the knowledge of the growth parameters of the 
ichthyological species. Indeed, for Coulibaly [2], knowledge of growth parameters has applications in fisheries biology 
and in the evaluation of fish stocks. The objective of this study is to contribute to the knowledge of the growth 
parameters of Brycinus longipinnis in the Aghien lagoon for a better management of this fish population. Indeed, it is a 
pelagic species whose ecological role is very important in maintaining the ecological balance of the Aghien lagoon. In 
addition, this species is among the abundant and very frequent species in the catches Assi et al [3].  
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2. Material and methods 

2.1. Study environment 

The Aghien Lagoon that is the subject of this study is located north of the Ebrié Lagoon between latitudes 5°22'N and 
5°26'N and longitudes 3°49'W and 3°55'W [4, 5] (Figure 1). This lagoon separated from the rest of the Ebrié Lagoon by 
the Potou Lagoon covers a watershed of 340 km2. This lagoon covers an area of 19 km2. The Aghien and Potou lagoons 
communicate through a natural channel. 

 

Figure 1 Mapping of the Aghien Lagoon (South-East of Côte d'Ivoire) 

2.2. Data collection and analysis 

Sampling was conducted from the experimental and commercial fishing series ranging from June 2014 to May 2015.  

Identification of encountered specimens was performed down to the specific level using keys proposed by [6-10]. 

On each fish collected, standard length (SL) and weight (W) were measured. The standard length was used during this 
study because it avoids errors due to accidentally truncated caudal fin [11]. 

The relationship between weight and length of fish is generally of the exponential type. The length-weight relationship 
is established according to Lévêque [12] by the following formula: 

𝑊 =  𝑎 𝑥 𝑆𝐿𝑏 

where W is the weight of the fish in g; SL, the standard length in mm; a, a constant and b, the allometry coefficient. 

The parameter b was estimated after the transformation of the linear function into a logarithmic function of the type:  

Log (W) = Log (a) + b Log (SL). 

To determine the type of growth of Brycinus longipinnis (isometric, positive or negative allometry), Student's t-test was 
used to compare the different coefficients b of the length-weight relationships to the value 3 at the 5% significance level 
[13]. Thus, when the value of b is equal to 3, the growth is said to be isometric. When it is less than 3, the growth of the 
fish is negative allometric. When it is greater than 3, the growth of the fish is said to be positive allometric [14]. 



World Journal of Advanced Research and Reviews, 2021, 11(01), 113–119 

115 

 

In order to estimate the overweight status of the individuals of this fish, the condition factor (CF) which provides 
information on the physical condition of the fish was determined. This index allows the appreciation of the relative 
weight status of the individuals studied.  

For this study, the composite condition factor of Postel [15], which accounts for overweight was used. The expression 
of the formula is as follows: 

CF = (W / SLb) x 105; 

Where W is the weight of the fish expressed in g, the standard-length SL in mm and b is the allometry coefficient of the 
length-weight relationship of the fish. 

The fish growth parameters were assumed to follow the Von Bertalanffy’s growth function (VBGF). Estimates of the Von 
Bertalanffy growth parameters, the asymptotic length (L∞) and the growth coefficient (K) were derived using FiSAT II 
[16]. 

Pauly’s [17] empirical equation for the theoretical age at length zero (t0) was used to obtain this parameter as:  

Log10 (-t0) = - 0.392 – 0.275 Log10 L∞ – 1.038 Log10 K. 

The reliability of these growth parameters was tested applying the growth performance index (Ф’) which was computed 
from the equation [18]: 

Ф’= Log K + 2 Log L∞. 

Potential longevity, tmax, was worked out of the following formula [19]: 

tmax = 3/K. 

3. Results  

3.1. Growth type and condition factor 

The equation of the regression curve between weight and standard length as well as the correlation coefficient (r = 0.90) 
of the two parameters (weight and standard length) for the species studied are presented in figure 2.  

 

Figure 2 Logarithmic curve of the regression of weight versus standard length of Brycinus longipinnis caught in 
Aghien lagoon (Côte d’Ivoire) 
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This analysis was carried out on 407 individuals of Brycinus longipinnis of standard length between 54 and 90 mm, of 
which the photograph of a specimen is presented in figure 3.  

 

Figure 3 Photograph of a specimen of Brycinus longipinnis captured at the Aghien Lagoon 

The estimated value of the allometric coefficient (b = 2.59) is statistically lower than the threshold 3 (Student's t-test; p 
> 0.05). Thus, for individuals of Brycinus longipinnis, the growth is of negative allometric type at the Aghien lagoon. 

As for the condition factor of Brycinus longipinnis, it ranged from 0.29 to 3.64 (Figure 4). CF values showed an anomalous 
distribution (Shapiro-Wilk test W = 0.97, p < 0.05) with a mean of 1.99 ± 0.75. Furthermore, 85% of the CF values were 
concentrated around 1 and 15% of the values were less than 1. 

 

Figure 4 Distribution of condition factor values 

3.2. Growth modeling according to Von Bertalanffy 

The graphical representation of the K-Scan routine and the surface response that enabled the validation of the 
asymptotic length (L∞), growth coefficient (K), and growth performance index (Φ') is shown in figure 5. Brycinus 
longipinnis growth parameters estimated from the length frequency distributions are reported in Table 1. 

The value of the fit index Rn chosen for the validation of growth parameters was 0.33. The growth performance index 
(Ф') of Brycinus longipinnis calculated was 1.48 with an asymptotic length (L∞) of 92.40 mm LS. The rate at which this 
fish species grows to asymptotic length (K) was 0.36 year -1. The longevity, (tmax) 8.32 years with a theoretical age (t0) 
of -0.62 years. 

According to Von Bertalanffy the modelization of the growth of the species Brycinus longipinnis in the Aghien lagoon is 
as follows: 

Lt = 92,40 [1 – e-0,36 (t + 0,62)] 
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Figure 5 Proof of validation of the asymptotic length and the growth coefficient K from FiSAT software 

Table 1 Growth parameters of Brycinus longipinnis caught in the Aghien lagoon (Côte d’Ivoire) 

asymptotic 
length 

Growth 
coefficient 

Score 
function 

Growth 
performance index 

Potential 
longevity 

theoretical 
age 

L∞=92.40 
mm LS mm 

K = 0.36 
year -1  

Rn = 0.33 Ф’ = 1.48 tmax = 8.32 
years 

(t0 = - 0.62 
year 

4. Discussion 

The study of the population growth of Brycinus longipinnis at Aghien Lagoon revealed that the regression between 
weight and standard length are highly significant (r = 0.90; p < 0.05). This means that the increase in length induces an 
increase in weight. Thus, the fish grows in length as well as in weight [20]. The preponderance of the growth rate of 
length over weight or that of weight over length in fish is evaluated by the coefficient b whose value varies from 2 to 4 
according to Layachi et al [21]. In this study, the value of the allometry coefficient b of the length-weight relationship 
obtained (b= 2.59) falls within the range of values according to Layachi et al [21]. The analysis of the b coefficient 
revealed a negative allometric type growth for Brycinus longipinnis. Thus, for this fish species, weight gain is less rapid 
than length growth. 

Our results also shed light on the state of fish welfare in the Aghien Lagoon through the determination of the condition 
factor. At the time of this study, the Brycinus longipinus population was in good condition. Indeed, 85% of the CF values 
were concentrated around 1. Furthermore, Alhassan et al [22] note that a CF coefficient below 1 suggests that the fish 
is in poor conditions and a coefficient above 1 implies the opposite. 

The values of the growth parameters according to the Von Bertalanffy mathematical model determined in the present 
study are the asymptotic length (L∞), the growth coefficient (K) and the theoretical age at which the fish has zero length 
(to). For fitting the Von Bertalanffy equation to the size frequencies of the fish population studied in the Aghien Lagoon, 
the value of Rn obtained was 0.33. This value is within the range of Rn 0 to 1 indicated by Pauly [23]; this shows that 
the method used fits best and that the estimated parameters are reliable. Analysis of the growth coefficient result (K = 
0.36 yr-1) reveals that the Brycinus longipinnis population grows faster towards the asymptotic length. Indeed, 
Branstetter [24] indicates that the range of K values (0.20 - 0.50 year-1 and above) is characteristic of fast growing 
species. Furthermore, the analysis of the growth coefficient (K) indicates that, the species is a long-lived fish species 
with a maximum lifespan of 8.3 years at Aghien Lagoon. Indeed, according to Jutagate & De Silva [25], for this coefficient, 
the interval 0 - 1 year-1 is characteristic of long-lived species. 
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5. Conclusion 

At the Aghien lagoon, Brycinus longipinnis has a negative allometric growth pattern. The values of the condition factor 
reveal that at the time of the study, the population of Brycinus longipinus was in good condition. In addition, B. longipinnis 
is a fast growing, long-lived fish species.  
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