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ABSTRACT 
 

The length-weight relationship and condition factor are important growth indicators in fish. They provide 

information on the status of existing fish stocks and their evolution in an aquatic ecosystem. Studies on the 

length-weight relationship and condition factor of Oreochromis niloticus, Brycinus nurse and Tilapia 

mariae were carried out from September 2021 to August 2022 on the Lôkpôhô dam lake in the department 

of Ferkessédougou (North of Côte d'Ivoire). Fish from artisanal and commercial fishing were collected 

monthly in collaboration with fishermen. A total of 1610 specimens were observed including 847 specimens 

of Oreochromis niloticus, 433 specimens of Brycinus nurse and 330 specimens of Tilapia mariae. The 

results of the length-weight relationship give an allometry coefficient of 2.7 for Oreochromis niloticus, 2.86 

forn Brycinus nurse and 2.65 for Tilapia mariae. The condition factors determined for Oreochromis 

niloticus, Brycinus nurse and Tilapia mariae are 2.15 ± 0.29; 1.46 ± 0.18 and 2.01 ± 0.29, respectively. The 

length-weight relationship showed a negative allometric (b < 3) for all three species. Condition factors 

greater than 1 show that these three species adapt well to this habitat. 
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INTRODUCTION 

The information available on the demography and 

biology of fish populations can be used by the 

fisheries manager responsible for designing or 

implementing a development plan. This knowledge 

must be based on studies of population structure, 

growth, seasons and areas of reproduction, diets and 

fooding habits of the main species (FAO, 1996). The 

length-weight relationship and condition factor are 

important growth indicators of fish. The length-

weight relationship provides information on the 

status of fish stocks and their evolution in an aquatic 

ecosystem (Bagenal and Tesch, 1978). It helps 

determine growth patterns of fish. Growth is an 

essential point in fish biology. It is the result of energy 

transformations in the aquatic ecosystem. In fisheries 

ecology, growth is an indicator of fish habitat quality 

(Searcy et al., 2007). According to Oni and al., (1983), 

condition factor is used to characterize physiological 

state and physical condition of fish during their life 

cycle. Weight gain corresponds to better plumpness 

and good physiological condition of the fish. A good 

correlation between length and weight indicates good 

fish growth. De Mérona and Ecoutin (1979) indicate 

that growth is an essential point in fish biology. It 

constitutes the terminal result of energy 

transformations in the aquatic ecosystem and its 

knowledge is essential for carrying out a study of the 

ichthyological stocks in place and their evolution as 

well as the biological production of an environment. 

The objective of this study is to establish the length-

weight relationships and condition factors (K) of 

Brycinus nurse, Oreochromis niloticus and Tilapia 

mariae, 3 abundant species in the Lôkpôhô dam lake 

in the department of Ferké (Côte d’Ivoire). 

 

MATERIALS AND METHODS  

Study area 

The Lokpôhô dam lake is located 40 km from 

Korhogo and 10 km from Ferkessédougou (Fig. 1). It 

was built in 1975 by the Sugar Cane Plantation 

Development Company (SODESUCRE) with funding 

from the European Development Fund (FED). It is a 

secondary influx of the Bandama River.  

 

Fig. 1. Presentation of the study area (Source: Analysis of the savannah process in northern Ivory Coast by 

remote sensing: Case of the department of Ferkessedougou, 2016). 
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It irrigates the sugar cane plantations of the Lokpôhô 

valley and has an area of 620 ha (Coulibaly et al., 

2016). 

 

Sampling 

The data used for this study were collected monthly 

from September 2021 to August 2022. Fish from 

artisanal and commercial fishing were collected in 

collaboration with fishermen. The identification key 

of Lévêque and al., (1992) was used to identify the 

different specimens. Each specimen was weighed and 

measured (Lt). 

 

Data analysis 

Determination of the Length-Weight Relationship 

Fish growth is analyzed using the length-weight 

Relationship. This relationship depends on the 

biological and physiological state of the fish (degree of 

fullness of the stomach, degree of development of the 

genital glands and stage of maturation) (Hatour, 

2001). The length-weight relationship allows the 

calculation of the weight of the fish knowing the 

length and vice versa (Hureau, 1970). Knowledge of 

this relationship finds applications in fisheries biology 

and in the assessment of fish stocks (Coulibaly, 

2003). The relationship between length and weight of 

fish is exponential (Le cren, 1951). This equation is as 

follows. 

 

P = a. Lb 

It can be expressed in logarithmic form. 

log (p) = log (a) + b log (L) 

   

The allometry coefficient b generally between 2 and 4 

(Layachi et al., 2000) is often close to 3 (Ricker, 

1980). The parameters a and b generally provide 

information on the variations in weight of an 

individual in relation to its size and can therefore be 

compared between two or more populations living in 

similar or different ecological conditions. 

 

When   b = 3; the fish has an isometric growth type  

(the specific density of the animal does not change) 

When b > 3; allometry is majorant. (The growth of the 

fish is in the width direction). 

When b < 3; the fish has a growth of the minor 

allometry type. (The growth of the fish is in the length 

direction). 

 

Student's t-test at the 5% threshold was performed to 

check whether the value of b deduced from the 

regression curves is different from 3. The coefficient 

of determination r2 was used as an indicator of the 

degree of correlation between length and mass. 

 

Determination of Condition Factor (k) 

The condition factor (k) reflects the fish's plumpness 

relative to the effect of ecological and physiological 

factors.   This coefficient informs us about the storage 

of reserves necessary for gametogenesis (Fehri-

Bedoui et al., 2002). 

 

k= (P/Lt3) x 100 

k: condition factor 

P: fish weight in g 

Lt: total length of fish in cm. 

 

RESULTS 

Length-weight relationship 

A total of 1610 specimens were observed including 

847 specimens of Oreochromis niloticus, 433 

specimens of Brycinus nurse and 330 specimens of 

Tilapia mariae. The total length of O. niloticus varies 

from 10 cm to 28 cm and its weight varies from 20 g 

to 403 g. The minimum total length of Brycinus 

nurse is 9.5 cm for a minimum weight of 11g. The 

maximum length observed is 18 cm and a maximum 

weight of 76 g. The minimum total length of T. mariae 

is 7cm and the maximum length is 18cm. Its weight is 

between 10g and 91g. The parameters a (Growth 

coefficient at origin) and b (Allometric coefficient) of 

the relationship linking total weight and total length 

of the three species are presented in Table 1. Student's 

t-test shows that all three species have a minor 

allometric growth type (b < 3). The estimated value of 

coefficient b is 2.7 for Oreochromis niloticus, 2.86 for 

Brycinus nurse and 2.65 for Tilapia mariae.  
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Table 1. Parameters of the length-weight relationship of the three species. 

Species Length (cm) Weight (g)  

a 

 

b 

 

Growth N Min Max Min Max 

Oreochromis niloticus 847 10 28 20 407 0,049 2,7 A- 

Brycinus nurse 433 9,5 18 11 76 0,02 2,86 A- 

Tilapia mariae 330 7 18 10 91 0,043 2,65 A- 

A-: Negative allometry;  N: Sample size. 

 

The relationship between fish length and weight (Fig. 

2, 3 and 4) gives a correlation coefficient R² which is 

0.87 for O. niloticus, 0.84 for B. nurse and 0.85 for 

Tilapia mariae. There is therefore a strong 

correlation between the length and weight of these 

different species. 

 

Table 2. Equation of length-weight regression and condition factor (k). 

Species N Regression equation R² Condition factor 

k 

medium Ecart-Type 

Oreochromis niloticus 847 P=0,049L2,70 0,87 2,15 0,29 

Brycinus nurse 433 P=0,020L2,86 0,84 1,46 0,18 

Tilapia mariae 330 P=0,043L2,65 0,85 2,01 0,29 

P: Total weight; L: Total length; N: Sample size; R²: Correlation coefficient. 

 

Condition factor 

The regression equations, correlation coefficient (R²) 

and condition factor values (k) of the 3 species are 

reported in Table 2. The mean condition factor values 

are 2.15 ± 0.29 for Oreochromis niloticus, 1.46 ± 0.18 

for Brycinus nurse and 2.01 ± 0.29 for Tilapia 

mariae. These results indicate that O. niloticus and T. 

mariae are more plump than B. nurse. Analysis of 

condition factors by season indicates little variation in 

values according seasons (Table 3).      

DISCUSSION 

The results of the length-weight relationship give a 

correlation coefficient close to 1 (R2 = 0.87 for 

Oreochromis niloticus, R2 = 0.84 for Brycinus nurse 

and R2 = 0.85 for Tilapia mariae). This means that 

length and weight are strongly correlated for these 

three fish species. The allometry is therefore negative, 

which means that these three species of fish have 

faster growth in length and slow growth in thickness 

(growth in length is faster than growth in weight).  

 

Table 3. Condition factor (k) of the three species according seasons. 

Species Condition factor (k) 

Dry season Rainy season 

Oreochromis niloticus 2,16 ±0,30 2,12  ± 0,29 

Brycinus nurse 1,45 ±0,20 1,45± 0,16 

Tilapia mariae 1,92±0,27 2,10±  0,30 

 

The value of b estimated for Oreochromis niloticus is 

similar to that obtained (b=2.86) by Minoungou et 

al., (2020) in Burkina Faso in the Samandeni 

reservoir. Ouattara and al (2009), during their work 

on the Ayamé dam lake (Ivory Coast), obtained an 

allometry coefficient (b = 2.81) close to ours. This 

result (b = 2.74) is similar to that of Louvinguila et al., 

(2020) on a Cichlidae of the same genus; 

Oreochromis schwebischi from the Mvassa Lagoon in 

the Republic of Congo. This similarity in growth of 

Oreochromis niloticus observed from one country to 

another could be due to the genetic performance of 

this species or to its high capacity for adaptation to 

the conditions of each environment.  
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In contrast, Olurin and Aderibigbe (2006) reported 

positive allometric growth (b = 3.10) for Oreochromis  

niloticus in a fish farm in Nigeria, Ogun State. 

 

 

Fig. 2. Length-weight relationship of Oreochromis 

niloticus. 

 

These results could suggest that O. niloticus is in a 

better state of physiological “well-being” in this fish 

environment. According to Legendre and Ecoutin, 

(1996) this result could be explained by the fact that 

in an experimental environment, there is no 

predation or competition and this makes the living 

conditions of the fish generally optimal compared to 

their natural living conditions. The allometry 

coefficient (b= 2.86) of Brycinus nurse observed 

during this study is similar to that (b= 2.95) 

determined by Minoungou et al., (2020) in the 

Samandeni reservoir in Burkina Faso. The result of 

the work carried out by Konan et al., (2007) in the 

rivers of the South-East of Ivory Coast gave a value of 

b (3.086) higher than that obtained in the present 

study.  

 

The same results are obtained by the Fisheries 

Management project in the South-West of Burkina 

Faso (GPSO, 1995) on Brycinus nurse (b = 3.53) and 

also by Abobi et al., (2013) in the lower reaches of the 

White Volta in Ghana (b = 3.07). The low value of the 

allometric coefficient (b) of B. nurse in the Lôkpôhô 

dam lake could be explained by its proximity to the 

plantations and factories of SUCAF-CI (Sucrerie 

Africaine - Côte d'Ivoire). The allometry coefficient 

resulting from the length-weight relationship of 

Tilapia mariae (b= 2.65) is lower than that 

determined by Konan et al. (2007) in the rivers of the 

South-East of Côte d’Ivoire (b= 3.09). This result 

could suggest that living conditions in Lake Lokpôhô 

are less good than in the rivers of the South-East of 

Côte d'Ivoire. According to Hossain et al., (2006), the 

value of (b) could be influenced by the growth phase, 

stomach contents and level of gonad development. 

The results of the present study are similar to those of 

Minoungou et al., (2020) from the Samandeni 

reservoir in Burkina Faso on a related Cichlidae, 

Coptodon zillii (b= 2.91). The condition factors 

determined in Oreochromis niloticus, Brycinus nurse 

and Tilapia mariae are 2.15 ± 0.29; 1.46 ± 0.18 and 

2.01 ± 0.29, respectively. 

 

 

Fig. 3. Length-weight relationship of Brycinus nurse. 

 

These three fish species are in an environment where 

living conditions are acceptable because Alhassan and 

al. (2015) consider that a condition factor k less than 1 

suggests that the fish are in poor conditions. These 

results could be explained by the fact that a given 

individual can have a more or less high weight 

depending on numerous factors, the main ones being 

the individual's own morphology, the state of 

fattening, the sexual stage of the gonads, the own 

density, and the state of fullness of the digestive tract 

(Freon, 1976). The analysis of the condition factor as 

a function of the season shows that the maximum 

value of the coefficient k is recorded in the dry season 

for O. niloticus. The low value of the condition factor 

in the rainy season could be justified by the fact that 

the species could experience difficulties in obtaining 

food in this season because of the increasing water 

level. 
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Fig. 4. Length-weight relationship of Tilapia mariae. 

 

B. nurse has a (k) that does not vary with season and 

this could be explained by the fact that the variation 

of the season has no impact on the condition factor of 

the species. The minimum value of k recorded for T. 

mariae during the dry season can be explained by the 

decrease in food during this season. 

 

CONCLUSION 

This study based on the length-weight relationship 

and the condition factor of three species of fish from 

the Lôkpôhô dam lakes provides the first basic 

information on these parameters in this small dam in 

the north of Ivory Coast. The study of growth 

parameters shows an allometry coefficient less than 3 

in the three species. The condition coefficient greater 

than 1 show that these three species adapt well to this 

habitat and to the physicochemical and biological 

conditions necessary for their development. 
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