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Abstract 

A comparative study of the length-weight relationship and condition factor of Clarias gariepinus and Clarias 

anguillaris from Upper River Benue was conducted within a period of three (3) months from July to September 2019. 

Sixty (60) C. gariepinus samples with weight ranging from41.02g – 1100.25g and length ranging19.9cm – 49.3cm 

and C. anguillaris weight of 56.41g – 2100.28g and length ranging from 19.5cm – 52.2cm were randomly collected 

from landing sites along Upper River Benue. The samples were transported to the Department of Fisheries Laboratory, 

Modibbo Adama University of Technology, Yola for measurement. Morphometric measurements were done in 

triplicates on total length, standard length and weight of each fish sample and the average taken. Data collected were 

analysed statistically using regression analysis with Microsoft Excel 2016. The results obtained showed that the 

growth of C. gariepinus and C. anguillaris were positively allometric with b-values of 5.0176and 5.3854respectively. 

The mean condition factor of C. gariepinus was 0.9201 while that of C. anguillaris was 4.9919 and were significantly 

different (p< 0.05). Indicating that C. gariepinus was not in good condition while C. anguillaris was thriving and 

living in good condition during the study period. There was a strong positive correlation between the lengths and 

weights of these fish species. This water body had abundant food supply that supported the growth of C. gariepinus 

and C. anguillaris making this important commercial freshwater fish species to be exploited. For sustainability in the 

Upper River Benue, proper fisheries management principles should be employed in order to safeguard against the 

destruction of its flora, fauna and the aquatic habitat. 

Keywords: Length-weight, Condition factor, Clarias gariepinus, Clarias anguillaris, Upper River Benue. 

Introduction: Fish is often recommended for 

cardio-vascular disease patients and the aged 

because of its unique fat, which is composed 

mainly of Omega-3 polyunsaturated fatty acid. In 

addition to its nutritious flesh, vitamins A and D 

that are present in fish oil are important especially 

in infants and children (Fasakin, 2006). It also 

supplies the body, a range of inorganic minerals 

such as phosphorus, fluorine, potassium, iron, 

zinc, magnesium, and copper in marine 

species,iodine as well as vitamins A and B 

complex (Adeniyi et al., 2010). The proximate 

composition, nutritive values and mineral 

composition of fishes in Nigeria have been 

documented (Abdullahi and Abolude, 

2006).Clarias is a genus of catfishes 

(order:Siluriformes) of the family Clariidae, the 

air-breathing catfishes. The catfish genus 

Clarias(Scopoli, 1777) has a widespread 

distribution and it is found commonly in Africa 

and south-east Asia (Teugels, 1997). The 

diversity of these catfishes is highest in Africa, 

however, some (notably the walking catfish) have 

become pest species where they have been 

accidentally introduced.They are known for their 

commercial value to people of Adamawa State 

because of its high fecundity and its resistance to 

disease as well as fast growth rate in captivity. 

Some species particularly the African catfish 

(Clarias gariepinus) is of great economic 

  
www.saerem.com Journal of Agriculture, Environmental 

Resources and Management 

ISSN2245-1800(paper) ISSN 2245-2943(online) 

6(7)1-800; December..2024; pp81-89 

ISSN2245-1800(paper) ISSN 2245-2943(online) 

4(1) 42-53 

 

 

  

 

ISSN2245-1800(paper) ISSN 2245-2943(online) 

4(1) 42-53 

 

ISSN2245-1800(paper) ISSN 2245-2943(online) 

4(1) 53- 



 

Comparative Study of the Length-Weight Relationship and Condition Factor of Clarias Gariepinus and Clarias 

Anguillaris from Upper River Benue 

82 
 

JOURNAL OF AGRICULTURE, ENVIRONMENTAL RESOURCES AND MANAGEMENT 

importance both in fisheries and aquaculture. 

Clarias species are recognized by their long-

based dorsal and anal fins, which give them a 

rather eel-like appearance. These fish have 

slender bodies, a flat, bony head, and a broad, 

terminal mouth with four pairs of barbels 

(Teugels, 1997). They also have a large, 

accessory breathing organ composed of modified 

gill arches. Also, only the pectoral fins have 

spines. There are currently 61 species recognized 

in this genus with about 36 recognized in Africa 

(Wikipedia, 2019). 

Various authors have published on the 

identification problems between C. gariepinus 

and the closely related and partially sympatric C. 

anguillaris(Debouche et al., 1979; Teugels, 

1982a). However, the only reliable way of 

differentiating these species is the number of gills 

rakers on the first branchial arch which displays a 

positive allometry and was not significantly 

different for con-specific populations but highly 

significant between the two species. A clearer and 

more accurate method of differentiating the 

species is in the pre-maxillary band which is 

continuous and broad in C. anguillaris and is 

shallow, discontinuous at the middle in C. 

gariepinus. The inland fisheries in tropical Africa 

face threats from climate change and by 

overexploitation (Hughes et al., 1997). Species 

are becoming extinct and populations decline at 

an alarming rate. This presents a problem for 

conservation planning and prioritization, because 

those species that have not been identified 

obviously cannot be protected effectively (Swartz 

et al., 2008). Francis and Elewuo (2012) reported 

that the world is witnessing a decrease in fish 

production due to the unsustainable exploitation 

of the fisheries resource and the human 

population posing much demand on fish as food 

and raw materials. 

The vision for sustainability in the 

exploitation of the fishery resource has 

culminated into the need for researchers to 

investigate water bodies in terms of fish 

production potential (Abdul and Omoniyi, 

2007).Management measures can be proffered, if 

the status of the fishery is known. Many tools 

have been developed to determine the state of fish 

stocks in order to proffer management measures 

that can either hinder the collapse of the fishery 

or aid the development of a recovery plan. 

Understanding the biology, environmental 

parameters and population structure of C. 

anguillaris and C. gariepinus is essential to 

optimize production of these fish species from the 

wild and also through aquaculture. Length-

weight relationship and condition factor of C. 

angularis and C. gariepinus species from the 

Upper River Benue will provide information for 

management decision and culture of the species 

in the surrounding areas in Adamawa state.  

Materials and Methods: Study Area: The River 

Benue has its origins from the Adamawa 

Mountains in Central Cameroon and has total 

length of about 1400km. it is a major tributary of 

the River Niger into which it discharges in 

Nigeria (Van de Knaap, 1994 as cited in Peter and 

Jauro 2017). The River Benue is located between 

latitude 09o09’00’’N and 09o33’00’’N of the 

equator and between longitudes 12o 21’ 00’’E and 

12o 54’ 00’’E of the prime (Greenwich) meridian 

(Federal Surveys, Nigeria 1971) 

Sample Collection : Fish samples for this study 

were purchased from artisanal fishers at landing 

sites along the Upper River Benue in Yola. The 

samples collected were then transported in plastic 

containers to the Department of Fisheries 

Laboratory Modibbo Adama University of 

Technology, Yola for further studies. Sampling 

was done between 8am and 12 noon or between 

3pm and 5pm as the case may be once a month 

for a period of 6 months (July – December 2019). 

Species Identification: The following clariid 

species were identified based on the identification 

guide with the shape of the tooth as the major 

feature used for identification. 

Determination of Length and Weight: The 

sampled specimens were examined for total 

length of the body using a standard meter rule 

mounted on a dissecting board which was 

recorded in centimetre, while weight was 

determined using a sensitive weighing balance. 

The length-weight relationship was computed 

using the conventional formula described by 

LeCren (1951) as follows: W = aLb. The above 



 

Comparative Study of the Length-Weight Relationship and Condition Factor of Clarias Gariepinus and Clarias 

Anguillaris from Upper River Benue 

83 
 

JOURNAL OF AGRICULTURE, ENVIRONMENTAL RESOURCES AND MANAGEMENT 

equation and data were transformed in to 

logarithms before the calculations were made. 

Therefore the equation becomes: Log W = log a 

+ b log L  

Where W = weight of fish in grams  

L = Total length of fish in centimetre 

a = constant 

b = an exponent 

The condition factors (K) were also calculated for 

individual fish species using the conventional 

formulae described by Worthington and Richardo 

(1930) as: K = W×100  

L
3 

 Where K = the condition factor  

W = weight of fish in grams 

L = Total length of fish in cm 

Data Analysis: The data was analysed in 

Microsoft Excel 2016 using regression analysis to 

obtain the length weight relationship of these fish 

species

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Map of the study area (Upper River Benue) 

Source: Peter and Jauro 2017 

 

 

Figure 1: Map of the study area (Upper River Benue) 

Source: Peter and Jauro 2017 
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Results : The following clariid species (Plate 1-2) were identified based on the identification guide with 

the shape of the tooth (Plate 3-4) as the major feature used for identification. 

 

 

 

Plate 1: Dorsal view C. anguillaris Plate 2: Dorsal view C .gariepinus 
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Plate 3: Vomerine tooth Clarias anguillaris         Plate 4: Vomerine Tooth Clarias gariepinus 

 

Length weight relationship of Clarias gariepinus and Clarias anguillaris 

 

The length-weight relationship of the fish species from the study area (Upper River Benue) was computed 

and a scatter diagram plotted with a line of best fit for each of the species in the study area. Table 1 

summarizes the prediction equation between the length and weight of the fish samples which was used to 

predict the type of growth exhibited by C. anguillaris and C.gariepinus. 
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Figure 3: Relationship Between Total Length (cm) and Weight (g) of C.gariepinus from Upper 

River Benue 
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1.498310554, 
2.267289089

Series1, 
1.46686762, 
2.137227476

Series1, 
1.387389826, 
1.925312091

Series1, 
1.591064607, 
2.484783701

Series1, 
1.389166084, 
2.001517377
Series1, 

1.33243846, 
1.802089258

Series1, 
1.46834733, 
2.200029267

Series1, 
1.613841822, 
2.712262367

Series1, 
1.552668216, 
2.477656555

Series1, 
1.692846919, 
3.041491377

Series1, 
1.484299839, 
2.27600199

Series1, 
1.416640507, 
2.04544034

Series1, 
1.596597096, 
2.603772075Series1, 
1.521138084, 
2.312727284

Series1, 
1.591064607, 
2.516535374

Series1, 
1.42975228, 
2.024444617

Series1, 
1.480006943, 
2.177940307Series1, 
1.382017043, 
1.850339855

Series1, 
1.505149978, 
2.256837966

Series1, 
1.484299839, 
2.178401342

Series1, 
1.591064607, 
2.483815438

Series1, 
1.521138084, 
2.320125506

Series1, 
1.472756449, 
2.24271531

Series1, 
1.418301291, 
2.003546693

Series1, 
1.51851394, 
2.297235102

Series1, 
1.603144373, 
2.54466324

Series1, 
1.409933123, 
1.953373051

Series1, 
1.69019608, 
3.034419881

Predicted 
1.612995656032

35, 
1.397940009, 
1.939265201

Predicted 
1.612995656032

35, 
1.498310554, 
2.272960549

Predicted 
1.612995656032
35, 1.46686762, 

2.168424297

Predicted 
1.612995656032

35, 
1.387389826, 
1.904189704

Predicted 
1.612995656032

35, 
1.591064607, 
2.581333848Predicted 

1.612995656032
35, 

1.389166084, 
1.910095112

Predicted 
1.612995656032
35, 1.33243846, 

1.721496511

Predicted 
1.612995656032
35, 1.46834733, 

2.173343792

Predicted 
1.612995656032

35, 
1.613841822, 
2.657059756

Predicted 
1.612995656032

35, 
1.552668216, 
2.453679893

Predicted 
1.612995656032

35, 
1.692846919, 
2.919722806Predicted 

1.612995656032
35, 

1.484299839, 
2.226380049

Predicted 
1.612995656032

35, 
1.416640507, 
2.001437519

Predicted 
1.612995656032

35, 
1.596597096, 
2.599727349

Predicted 
1.612995656032

35, 
1.521138084, 
2.348853736

Predicted 
1.612995656032

35, 
1.591064607, 
2.581333848Predicted 

1.612995656032
35, 1.42975228, 

2.045029367

Predicted 
1.612995656032

35, 
1.480006943, 
2.212107739

Predicted 
1.612995656032

35, 
1.382017043, 
1.886327163

Predicted 
1.612995656032

35, 
1.505149978, 
2.295699134

Predicted 
1.612995656032

35, 
1.484299839, 
2.226380049

Predicted 
1.612995656032

35, 
1.591064607, 
2.581333848

Predicted 
1.612995656032

35, 
1.521138084, 
2.348853736

Predicted 
1.612995656032

35, 
1.472756449, 
2.188002499

Predicted 
1.612995656032

35, 
1.418301291, 
2.006959018

Predicted 
1.612995656032
35, 1.51851394, 

2.340129418

Predicted 
1.612995656032

35, 
1.603144373, 
2.62149465Predicted 

1.612995656032
35, 

1.409933123, 
1.97913792

Predicted 
1.612995656032
35, 1.69019608, 

2.910909735

W(g)= 0.2533 + 5.0176ln[TL(cm)] 
R² = 0.9988

lo
g 

w
e

ig
h

t 
(g

)

log total length (cm)



 

Comparative Study of the Length-Weight Relationship and Condition Factor of Clarias Gariepinus and Clarias 

Anguillaris from Upper River Benue 

87 
 

JOURNAL OF AGRICULTURE, ENVIRONMENTAL RESOURCES AND MANAGEMENT 

 

 

 

 

 

 

 

 

Figure 3: Relationship Between Total Length (cm) and Weight (g) of C.anguillaris from Upper 

River Benue 

Table 1: Summary of Prediction Equation between Weight and Total Length of C.gariepinus and C. anguillaris from 

the Upper River Benue 

Species Prediction equation a b R2 

Clarias gariepinus W(g) = 0.2533 + 5.0176ln TL 0.2533 5.0176 0.9988 

Clarias anguillaris W(g) = 0.5353 + 5.3854ln TL 0.5353 5.3854 0.9989 

Condition factor 

The condition factor (k) of the fish species from Upper River Benue were computed and summarized in the table 

below. 

Table 2: Summary of Condition Factor of C.gariepinus and C. anguillaris from Upper River Benue 

Species Min. K Max. K Mean K 

Series1, 
1.342422681, 
1.893928127

Series1, 
1.294466226, 
1.753353213

Series1, 
1.290034611, 

1.7513561

Series1, 
1.311753861, 
1.768490105

Series1, 
1.474216264, 
2.238146506

Series1, 
1.440909082, 
2.211280768

Series1, 
1.403120521, 
2.115277591

Series1, 
1.428134794, 
2.213252052

Series1, 
1.385606274, 
2.032618761

Series1, 
1.404833717, 
2.106530854

Series1, 
1.390935107, 
2.04060234

Series1, 
1.334453751, 
1.906119458

Series1, 
1.403120521, 
2.027268042

Series1, 
1.371067862, 
1.998215732

Series1, 
1.717670503, 
3.851275475

Series1, 
1.434568904, 
2.903464405

Series1, 
1.672097858, 
3.181917869

Series1, 
1.63447727, 
3.042453436

Series1, 
1.649334859, 
3.088380643

Series1, 
1.649334859, 
3.363461549

Series1, 
1.630427875, 
3.302131705

Series1, 
1.604226053, 
3.146404035

Series1, 
1.428134794, 
2.893312259
Series1, 

1.330413773, 
2.57818061

Series1, 
1.356025857, 
2.706410511

Series1, 
1.36361198, 
2.778440684

Series1, 
1.338456494, 
2.615613422

Series1, 
1.432969291, 
2.918549292

Series1, 
1.678518379, 
3.049706329Predicted 

1.839540892968
97, 

1.342422681, 
2.127778005

Predicted 
1.839540892968

97, 
1.294466226, 
1.954895813

Predicted 
1.839540892968

97, 
1.290034611, 
1.938919918

Predicted 
1.839540892968

97, 
1.311753861, 
2.017217439

Predicted 
1.839540892968

97, 
1.474216264, 

2.6028916

Predicted 
1.839540892968

97, 
1.440909082, 
2.482819783

Predicted 
1.839540892968

97, 
1.403120521, 
2.346592673

Predicted 
1.839540892968

97, 
1.428134794, 
2.436768695

Predicted 
1.839540892968

97, 
1.385606274, 
2.283454112

Predicted 
1.839540892968

97, 
1.404833717, 
2.352768713

Predicted 
1.839540892968

97, 
1.390935107, 
2.302664465

Predicted 
1.839540892968

97, 
1.334453751, 
2.099050151

Predicted 
1.839540892968

97, 
1.403120521, 
2.346592673

Predicted 
1.839540892968

97, 
1.371067862, 
2.23104339

Predicted 
1.839540892968

97, 
1.717670503, 
3.480539933

Predicted 
1.839540892968

97, 
1.434568904, 
2.459963551

Predicted 
1.839540892968

97, 
1.672097858, 
3.316251333

Predicted 
1.839540892968
97, 1.63447727, 

3.180629763

Predicted 
1.839540892968

97, 
1.649334859, 
3.234191114

Predicted 
1.839540892968

97, 
1.649334859, 
3.234191114

Predicted 
1.839540892968

97, 
1.630427875, 
3.166031764

Predicted 
1.839540892968

97, 
1.604226053, 
3.071574647

Predicted 
1.839540892968

97, 
1.428134794, 
2.436768695

Predicted 
1.839540892968

97, 
1.330413773, 
2.084486101

Predicted 
1.839540892968

97, 
1.356025857, 
2.176817221

Predicted 
1.839540892968
97, 1.36361198, 

2.204165063

Predicted 
1.839540892968

97, 
1.338456494, 
2.113479969

Predicted 
1.839540892968

97, 
1.432969291, 
2.454196973

Predicted 
1.839540892968

97, 
1.678518379, 
3.339397201

W(g) = 0.5353 + 5.3854ln[TL(cm)] 
R² = 0.9989
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Clarias gariepinus 0.5443 0.9201 0.6052 

Clarias anguillaris 0.6539 4.9919 1.9352 

 
Discussion: The regression analysis of the length 

and weight of C.gariepinus and C. anguillaris 

from Upper River Benueshowed that these 

species exhibited a positive allometric growth 

since their b-values (exponent) of the regression 

equation were all greater than 3 (Table 3). It was 

also observed that there was a strong relationship 

between the length and weight of each of the 

species from the studied locations with 

coefficient of determination (r²) values close to 1. 

This result disagreed with the work of Fagbuaro 

et al. (2015) who reported that C.gariepinus 

exhibited a negative allometric growth. It is also 

in disagreement with the report of Kalu et al. 

(2007) who reported a negative allometric growth 

pattern for this species in Alau in Borno State. 

However, it agreed with the work of Ezenwaji 

(2004) who reported a positive allometric growth 

for all species of the genus in Nigerian Freshwater 

Systems. The present study also was not in 

agreement with the work of Eke et al. (2017) who 

reported a negative allometric growth pattern for 

C. anguillaris from Oguta lake in Nigeria. 

Barnham and Baxter (1998) proposed that if the 

K value is 1.00, the condition of the fish is poor, 

long and thin. A 1.20 value of K indicated that the 

fish is of moderate condition and acceptable to 

many anglers. A good and well-proportioned fish 

would have a K value that is approximately 1.40. 

Based on this criterion, C.gariepinus from Upper 

River Benue are not in good condition while C. 

anguillaris from the same water body is in good 

conditionsince wirh  K value greater than 1.4. 
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