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ABSTRACT 

The length-weight relationship and condition factor of eleven resident fish species belonging 

to the eleven families in Dadin-Kowa reservoir were studied. Fish were sampled from three 

stations using conventional fishing gears from landing sites of the reservoir. The fish samples 

were identified using standard descriptions keys. A total of 283 individual fish were sampled, 

with one (1) species per family from the reservoir.  The families include Mormyridae, Bagridae, 

Cichlidae, Mochokidae, Alestidae, Cyprinidae, Clariidae and Claroteidae, Malapteruridae, 

Polypteridae and Schilbeidae. The weight-length relationship varied within the ranges of 7 – 

40cm and 100 – 500g for total length and body weight respectively. The regression coefficient 

b ranged between 1.034 – 2.124, and the intercept was within the range of 0.276 – 0.932. There 

was high positive correlation between the length and weight, with Chrysichthys auratus 

longifilis having the highest (r = 0.98) and the least in Mormyrus rume (Mormyridae ) with r 

value of 0.41. The condition factors of representative fish species showed the highest mean 

condition factor of 8.00±1.31 in Malapterurus minjiriya while Mormyrus rume had the least 

(2.98±0.33). This indicates that the fish species in this study showed good physiological state 

and health condition. 

Keywords: Fish Species, Length-Weight Relationship, Dadin-Kowa Reservoir. 

INTRODUCTION 

The concepts of length- weight 

relationships for estimating the condition of 

fish have been used in fisheries research 

since the beginning of the 20th Century 

(Froese, 2006). The weight corresponding 

to a given length and condition factors are 

used for comparing the condition, fatness, 

or well-being (Tesch, 1968) of fish, based 

on the assumption that heavier fish of a 

given length are in better condition. 

Fisheries researchers have used the length-

weight relationship study in fisheries 

management to provide information on 

stock condition (Bagenal and Tesch, 1978). 

This is applied in other to predict the weight 

from the length of a fish and to compare the 

average associated parameters between fish 

groups spatially or temporally. Pauly 

(1993) reported that length-weight 

relationships can be used to predict weight 

from length measurements made in the 

yield assessment. The exact relationship 

between length and weight differs among 

species of fish according to their inherited 

body shape, and within a species according 

to the condition (robustness) of individual 

fish (Scheneider et al., 2000). Furthermore, 

the length-weight relationship can be 
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extended for the estimation of fish 

condition assuming that a heavier fish of a 

given length is in a better condition, in yield 

assessment (Garcia et al., 1998) and in the 

calculation of biomass (Martin-Smith, 

1996). 

Different growth patterns in fish have been 

attributed to length-weight factors as 

highlighted by Riedel et al. (2007), where 

isometric growth is associated with no 

change of body shape as an organism 

grows. Negative allometric growth implies 

the fish becomes slenderer as it increases in 

weight while positive allometric growth 

implies the fish becomes relatively stouter 

or deeper-bodied as it increases in length. 

Hamid et al. (2015) provided baseline data 

on length-weight relationship and condition 

factor for seven major species sampled 

from Temengor Lake. The sampled fishes 

in the lake were in good condition except 

for two of the species (Oxygaster 

anomalura and Labiobarbus leptocheilus) 

that showed negative allometric growth. 

Studies on the length-weight relationship 

and condition factor have been well 

documented in many Nigerian freshwater 

fishes. Ighwela et al. (2011) reported 

significant correlation between length and 

weight, while the condition factor 

computed for Oreochromis niloticus were 

1.64, 1.77, 1.74, 1.72 and 1.79, which 

indicated good health condition during the 

experiment, and it is indicating an isometric 

growth. According to Dankishiya (2012) 

the length-weight regression analysis for 

five fish species gave coefficients that 

varied between 2.2 and 2.3 for Tilapia zilli, 

1.4 and 1.6 for Tilapia mariae. 

Oreochromis niloticus had values that 

range between 2.1 to 2.3 while Barbus 

occidentalis and Barilius loati had values 

that range between 1.9 to 2.2 and 2.3 to 2.4, 

respectively with the condition factor for 

the five species ranged between 1.06 and 

2.02.  Analysis of both the males and 

females separately and combined showed 

that all the species exhibited negative 

allometric growth pattern.  

The condition factor in fish serves as an 

indicator of physiological state of the fish in 

relation to its welfare (Le Cren, 1951) and 

also provides information when comparing 

two populations living in certain feeding 

density, climate and other conditions 

(Weatherly and Gills, 1987). Thus, 

condition factor is important in 

understanding the life cycle of fish species 

and it contributes to adequate management 

of these species, hence, maintaining the 

equilibrium in the ecosystem (Imam et al., 

2010). The condition factor which show the 

degree of well-being of the fish in their 

habitat is expressed by ‘coefficient of 

condition’ also known as length – weight 

factor. This factor is a measure of various 

ecological and biological factors such as 

degree of fitness, gonad development and 

the suitability of the environment with 

regard to the feeding condition (Mac 

Gregoer, 1959). When condition factor 

value is higher it means that the fish has 

attained a better condition. The condition 

factor of fish can be affected by a number 

of factors such as stress, sex, season, 

availability of feeds, and other water quality 

parameters (Khallaf et al., 2003).  

Bhatnagar and Devi (2013) proposed that if 

the condition factor K value is 1.00, the 

condition of the fish is poor, long and thin. 

The K value of 1.20 indicates 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. Gupta et al. (2011) 

reported that availability of food organisms 



   

32 
 

Bima Journal of Science and Technology, Vol. 3(2) January 2020. ISSN: 2536-6041 

 
 

at a particular time as well as the difference 

of gonad development could be responsible 

for the difference in condition factor in fish. 

Kouamelan et al. (2000) emphasized that 

measurements of condition factor are 

generally intended to act as indicators of 

tissue energy reserves. This is with the 

expectation that a fish in relatively good 

condition should demonstrate higher 

growth rates, greater reproductive potential 

and higher survival than a lower 

conditioned counterpart, given comparable 

environmental conditions (Cone, 1989). 

This study was therefore designed to 

determine the length-weight relationship 

and the condition factor of the resident fish 

species in Dadin-Kowa reservoir. 

MATERIALS AND METHODS 

Study Area 

Dadin-Kowa Reservoir is located 5 km 

North of Dadin-Kowa village about 37 km 

from Gombe Town, along Gombe - Biu 

Road in Yamaltu Deba Local Government 

Area of Gombe State in the North East of 

Nigeria. The area lies within Longitude and 

Latitude 100N coordinates of the equator 

(UBRDA, 1980) (Figure 3.1). The reservoir 

was completed by the Federal Government 

in 1984 with damming of River Gongola. 

The reservoir had a capacity of 800 million 

cubic meters of water and a surface area of 

30, 000 hectares (William, 2001). 

The surrounding settlements of Dadin-

Kowa majority depend on agriculture as 

major source of livelihood. The flood plains 

known as Fadama lands, as a result of the 

Dadin-Kowa River, a tributary to river 

Benue makes both ground water and 

surface water available and accessible. It is 

basically an agrarian society that produces 

agricultural products such as sorghum, 

millet, cotton, vegetables, rice, maize, 

groundnut, bambara-nut, as well as fruits 

and engaged in activities like include 

weaving, fishing, hunting among others 

(Ahmed and Philip, 2012). 

Sampling Stations 

Three sampling stations were selected in 

the reservoir as follows: Station A was area 

around the entrance of water into the 

reservoir. The water movement was 

relatively obvious due to ingress of large 

amount of water at this Station compared to 

other parts of the reservoir. Station B was 

the area around the central portion of the 

reservoir with no obvious sign of water 

movement. The third Station, C, was the 

part of the reservoir where the water is 

shallower and with a lot of human 

activities. 

 
Figure 1: Map showing Dadin-Kowa 

reservoir and the sampling Stations (A, B 

and C). (UBRDA,1980) 
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Fish Sampling 

The commercial catches of the fishermen 

operating in the reservoir (upstream and 

downstream) were assessed. The types of 

fishing gear employed by the fishermen in 

Dadin- 

Kowa reservoir were also documented. 

Identification of Fish Samples 

The fish samples obtained from the 

fishermen were identified using two 

methods; firstly, fishermen identification in 

the local language was done and secondly 

the fishes were 

transported to the Hatchery 

Unit/Laboratory, Department of Biology, 

A.B.U. Zaria in an ice- box where they were 

identified up to family and generic levels 

using description keys such as Balogun 

(2006) and Suleiman (2016). Fish 

identification was then to species level 

using description keys of Holden and Reed 

(1992) and Babatunde and Raji (1998), in 

line with FishBase. 

Morphometrics of Fish Samples 

The fish sampled were mopped using filter 

paper before weighing to remove excess 

water from their body in order to ensure 

accuracy (Anderson and Gutreuter, 1985). 

The weight of individual fish was measured 

using a sensitive digital Sartorius™ 

weighing balance to the nearest gram. The 

length was measured to the nearest 

centimeter using meter rule calibrated in 

centimeters, as distance from the snout to 

the tip of the caudal fin. 

 

 

 

Determination of Length - Weight 

Relationship (LWR) 

The relationship between the length (L) and 

Weight (W) were calculated using: 

Log W=loga+b log (Begeneal and Tesch, 

1978).  

Where: 

W= Weight of fish (g), 

L=length of fish (cm), 

a=constant, 

b= exponent. 

Condition Factor 

The relative condition factor K (Gomiero 

and Braga, 2005) was calculated using 

equation: 

K=100W/Lb 

Where: 

W=Weight of the fish (g), 

L=Length of the fish (cm), 

b=coefficient obtained from LWR 

 

RESULTS 

The length-weight relationships of 283 

individual fish belonging to eleven species, 

representing the 11 families from Dadin-

Kowa reservoir are shown in Table 1. The 

table showed the weight-length relationship 

to vary within the range of 7 – 40cm and 

100 – 500g for total length and body weight 

respectively. The regression coefficient b 

ranged between 1.034 – 2.124, and the 

intercept was within the range of 0.276 – 

0.932. There was high positive correlation 

between the length and weight, with 

Chrysichthys auratus longifilis (Family: 

Claroteidae) having the highest (r = 0.98) 
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and the least in Mormyrus rume of the 

family Mormyridae (r = 0.41).  

The condition factors of representative fish 

species showed the highest mean condition 

factor of 8.00±1.31 in Malapterurus 

minjiriya while Mormyrus rume had the 

least (2.98±0.33). Figure 2 (A-K) shows the 

relationship between the length and weight 

of the selected sampled fish species in the 

reservoir. There was high positive 

relationship in every change in weight of 

fish to corresponding change in fish length. 

 

Table 1: Morphometrics and condition factor of selected fish species in Dadin-Kowa Reservoir 

Species Family n TL 

Range 

(cm) 

WT 

Range (g) 

a b R2 K - Factor 

 Range Mean  

Clarias anguillaris Clariidae 60 10-35 200-1000 0.901 1.362 0.87 2.87-4.48 3.77±0.27 

Schilbe mystus Schilbedae 59 10-28 200-900 0.754 1.478 0.91 2.73-6.86 4.76±0.55 

Malapterurus minjiriya Malapteruridae 5 10-22 100-700 0.040 2.124 0.74 6.11-11.85 8.00±1.31 

Synodontis nigrita Mochokidae 30 8-32 100-1200 0.833 1.395 0.83 2.59-5.00 3.37±0.43 

Bagrus bajad Bagridae 20 19-40 500-1300 1.390 1.034 0.72 2.33-3.64 3.11±0.28 

Chrysichthys auratus 

longifilis 

Claroteidae 21 20-35 400-1000 0.403 1.700 0.98 1.85-15.02 5.57±1.96 

Polypterus senegalus Polypteridae 10 8-32 100-900 0.927 1.402 0.83 2.75-12.21 7.44±1.75 

Coptodon zillii Cichlidae 30 10-30 100-1000 0.629 1.570 0.77 3.05-14.81 6.78±1.60 

Brycinus nurse Alestidae 13 7-36 100-1500 0.932 1.360 0.83 2.59-5.00 3.37±0.43 

Labeo cuobie Cyprinidae 15 12-35 200-1200 1.021 1.297 0.90 2.78-5.63 3.37±0.34 

Mormyrus rume Mormyridae 20 15-37 200-1300 0.276 1.734 0.41 2.22-5.12 2.98±0.33 

KEY: a –  Intercept of Regression Line, b – Slope of Regression Line, R2 – Correlation Coefficient, K – Condition 

Factor, TL – Total Length, WT – Weight. 

 
A. Clarias anguillaris 
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C. Malapterurus minjiriya 

 

 
D. Polypterus senegalus 

 

 
E. Coptodon zillii 

 

 
F. Brycinus nurse 

 
G. Synodontis nigrita 

 

 
H. Chrysichthys auratus longifilis 
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I. Bagrus bajad 

 
J. Labeo cuobie 

 
K. Mormyrus rume  

Figure 2: Length-weight relationships (A-

K) of selected fish species from Dadin-

Kowa                 Reservoir. 

DISCUSSION 

The length-weight relationship is an 

important parameter for stock assessment 

and understanding of the population 

dynamics (Sivashanthini, 2008). which 

could be used to promote the species in the 

wild. The correlation coefficient (r) 

established the length-weight relationship 

of the fishes in this study as positive and 

high. This is an indication that to every 

increase in unit length of fish there was a 

corresponding increase in weight. The 

range of the b values of the fish species in 

this study indicated negative allometric 

growth pattern that favoured increase in 

length than body mass. The availability of 

the needed environmental resources 

especially food in Dadin-Kowa reservoir 

could have played important role in 

establishing this growth pattern in the fish 

species. Similar findings were reported in 

fish from reservoirs and lakes in Nigeria. 

Dankishiya (2013) reported negative 

allometric growth (with b values range of 

between 1.4 and 2.3 obtained at P<0.001) of 

fish species in Lower Usuma Reservoir in 

Abuja, Nigeria. Observed growth pattern 

among some cichlids (Hemichromis 

fasciatus, Tilapia mariae and Oreochromis 

niloticus) in Anambra River in Nigeria 

showed negative allometric growth (Atama 

et al. 2013). The symmetrical fish growth in 

different Nigerian inland waters (Ude et al., 

2011; Nazeef and Abubakar, 2013) has 

been documented. On the contrary, some 

fishes from Nigerian waters exhibited 

isometric growth pattern (Ayoade and 

Ikulala, 2007; Ndimele, et al. 2010; 

Ayoade, 2011). 

The high condition factor from this study 

can be considered as morphometric 

expression of the overall physiological state 
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of the fishes (Onuoha et al., 2010). The 

relatively high condition factor obtained in 

Alestes nurse, Tilapia zillii and 

Malapterurus minjiriya could be an 

indication of good wellbeing and 

expression of proper utilization of 

environmental resources. The variation in 

condition factors (K) of the fish species in 

the reservoir could be as a result of 

inconsistency in the natural conditions in 

the reservoir. Lagler (1985) stated the value 

of K is not constant for individual species 

or populations. Condition factors greater 

than 1.0 has been reported in fish species 

from Dadin-Kowa reservoir (Nazeef and 

Abubakar, 2013). The condition factor, K, 

is an index of general well-being or fitness 

of fish population (Bolger and Cannolly, 

1989) and assumes that the heavier fish of a 

given length is in better condition. This 

depicts that most of the fish were in fairly 

good condition. 

REFERENCES 

Ahmed, F. F. and Philip, U. J. (2012). The 

impact of the second national 

Fadama development Program on 

the standard of living of Dadin-

Kowa community of Yamaltu-Deba 

Local Government of Gombe State 

(2004-2010). Academic Research 

International, 2(2): 549-554. 

Anderson, R.O. and Gutreuter, S.S. (1985). 

Length-weight relationship and 

associated indices. American 

Fisheries Society, Pp 283-300. 

Atama, C.I., Okeke, O.C., Ekeh, F.N., 

Ezenwaji, N.E., Onah, I.E., Ivoke, 

N., Onoja, U.S. and Eyo, J.E. 

(2013). Length-weight relationship 

and condition factor of six cichlid 

(cichilidae: perciformis) species of 

Anambra river, Nigeria  Journal of 

Fisheries and Aquaculture, (4)2: 

82-86. 

Ayoade, A.A. and Ikulala, A.O.O. (2007): 

Length-Weight relationship, 

Condition factor and stomach 

content of Hemichromis 

bimaculatus, Sarotherodan 

melanotheron and Chromidotilapia 

guentheri (Perciformes: Cichlidae) 

in Eleiyele Lake, Southwestern 

Nigeria. International Journal of 

Tropical Biology 55 (3-4): 969-977. 

Ayoade, A.A. (2011). Length-weight 

Relationship and Diet of African 

Carp Labeo ogunensis (Boulenger, 

1910) in Asejire Lake Southwestern 

Nigeria. Journal of Fisheries and 

Aquatic Science, 6: 472-478. 

Babatunde D.O. and Raji, A. (1998): Field 

guide to Nigerian Fresh Water 

Fisheries: Federal College of Fresh 

Water Fisheries Technology New 

Bussa, Nigeria. 

Bangenal, T.B. and Tesch, F.W. (1978). 

Age and Growth. In: methods for 

assessment of fish production in 

freshwater, Bagenal, T.B. (Ed). 

Blackwell Scientific Publication, 

Oxford, UK. Pp. 101-136. 

Balogun, J. K. (2006). Basic Fisheries 

Biology and Management For 

tertiary Institutions. Ayo-Sule 

(NIG) Printers and Publishers, 

Zaria, Nigeria. Pp. 3-33. 

Bhatnagar, A. and Devi, P. (2013).Water 

quality guidelines for the 

management of pond fish culture. 

International Journal of 

Environmental Sciences, (3): 6, 

Bolger, T. and Cannolly P. L. (1989).The 

selection of suitable indices for the 

measurement and analysis of fish 



   

38 
 

Bima Journal of Science and Technology, Vol. 3(2) January 2020. ISSN: 2536-6041 

 
 

condition. Journal of Fisheries 

Biology . 34: 171-182 

Cone, R.S. (1989). The need to reconsider 

the use of condition indices in 

fishery science. Transactions of the 

American Fisheries Society, 

118:510-514. 

Dan-kishiya, A. S. (2012). A survey of the 

fishes of lower Usuma reservoir, 

Bwari, F.C.T. Abuja, Nigeria. 

Report and Opinion, 4(1): 48-51.  

Froese, R. (2006). Cube law, condition 

factor and weight–length 

relationships: history, meta-analysis 

and recommendations. Journal of 

Applied Ichthyology, 22: 241–253. 

Garcia, C. B., Duarte, J. O., Sandoval, N., 

von Schiller, D., Melo, G. and 

Navajas, P. (1998) Length – weight 

relationship of demersal fishes from 

the Gulf of Salamanca, Colombia. 

Naga, ICLARM. Qrt., 21: 30 – 32. 

Gomiero, L. M. and Braga, F. M. S.  (2005). 

The condition factor of fishes from 

two river basins in Sao Paulo state, 

Southeast of Brazil. Acta 

Scientiarum. 27:73-78. 

Gupta, B.K., Sarkar, U.K., Bhardwaj, S.K. 

and Pal, A. (2011). Condition 

factor, length-weight and length-

weight relationships of an 

endangered fish Ompok pabda 

(Hamilton 1822) (Silurifomes: 

Siluridae) from the River Gomti, a 

tributary of the River Ganga, India. 

Journal of Applied Ichthyology 27: 

962-964. 

Hamid, M.A., Mansor, M. and Nor, S.A.M. 

(2015). Length-weight Relationship 

and Condition Factor of Fish 

Populations in Temengor 

Reservoir: Indication of 

Environmental Health. Sains 

Malaysiana 44(1): 61–66. 

Holden, M. and Reed, W. (1998): West 

African Fresh Water Fish. (Pp 4-

29). 

Ighwela, K.A., Bin Ahmed, A. and Abol-

Munafi, A.B.  (2011). Condition 

Factor as an Indicator of Growth 

and Feeding Intensity of Nile 

Tilapia Fingerlings (Oreochromis 

niloticus) Feed on Different Levels 

of Maltose. American-Eurasian 

Journal Agriculture and 

Enviromental Science, 11 (4): 559-

563. 

Imam, T. S., Bala, U., Balarabe, M. L. and 

Oyeyi, T. I. (2010). Length-weight 

relationship and condition factor of 

four fish species from Wasai 

Reservoir in Kano, Nigeria. African 

Journal of General Agriculture. 

6(3): 125-130. 

Khallaf, E. A., Galal, M. and Authman, M. 

(2003). The Biology of 

Oreochromis niloticus in a  

polluted canal. Ecotoxicology, 12: 

405-416. 

Kouamelan, P.E., Teugels, G.G., Gourene, 

G., Van den Audenaerde, D.F.E.T 

and Ollevier, F. (2000). Feeding 

habits of Mormyrops anguilloides 

(Mormyridae) in lacustrine and 

riverine habitats of a West African 

basin. Cybium, 24(1): 67 – 79. 

Lagler, K. F. (1956). Freshwater fishery 

biology. W.C Brown Company, 

Dubuque, IA.,USA, pp131-135, 

159-166. 

Le Cren, E. D. (1951). The length-weight 

relationship and seasonal cycle in 

gonad weight and condition in the 

perch (Perca fluviatilis). Journal of 

Animal Ecology. 20: 201-219. 



   

39 
 

Bima Journal of Science and Technology, Vol. 3(2) January 2020. ISSN: 2536-6041 

 
 

Martin-Smith,  K.H. (1996). Length/weight 

relationships of fishes in a diverse 

tropical freshwater community, 

Sabah, Malaysia. Journal of Fish 

Biology, 49:731-734. 

Mac Gregoer, J. S. (1959). Relation 

between fish condition and 

population size in the sardine 

(Sardinops cacrulea), U.S. Fishery 

Wild Service. Fish Bulletin, 60: 

215-230.  

Nazeef, S. and Abubakar, U. M. (2013). 

Diversity and Condition Factor of 

Fish Species of Dadin Kowa Dam, 

Gombe State, Nigeria. Greener 

Journal of Biological Sciences, 3 

(10): 350-356. 

Ndimele, P.E., Kumolu- Johnson, C.A., 

Aladetohun, N.F., and Ayorinde, 

O.A. (2010). Length-weight 

relationship, condition factor and 

dietary composition of 

Sarotherodon melanotheron, 

Rüppell, 1852 (Pisces: cichlidae) in 

Ologe Lagoon, Lagos, Nigeria. 

Agriculture and Biology Journal of 

North America, 1(4): 584-590. 

Onuoha, G. C., Ekpo, I. E., Chude, L. A.  

and Isangedighi, I. A. (2010). 

Composite preliminary 

ichthyofaunal survey of NtakInyang 

stream, Ikpa River, Nigeria. 

Nigerian Journal of Agriculture, 

Food and Environment. 6(1&2):82-

89.                             

Pauly, D. (1993). Fishbyte section editorial. 

Naga. ICLARM Q. 16: 26.  

Riedel, R., Caskey, L.M and Hurlbert, S.H. 

(2007). Length-weight relations and 

growth rates of dominant fishes of 

the Salton Sea: implications for 

predation by fish-eating birds. Lake 

and Reservoir Management. 

23:528-535. 

Schneider, J.C., Laarman, P.W. and 

Gowing, H. (2000). Length-Weight 

Relationships. Manual of Fisheries 

Survey Methods II.  In: Mwangi, 

B.M., Ombogo, M.A., Amadi, J., 

Baker, N. and Mugalu, D. (2012). 

Fish Species Composition and 

Diversity of Small Riverine 

Ecosystems in the Lake Victoria 

Basin, Kenya. International 

Journal of Science and Technology, 

2(9): 2224-3577. 

Sivashanthini, K. (2008). Length-weight 

relationships and condition of 

gerreids (Pisces: Gerreidae) from 

the Parangipettai waters (SE coast 

of India). Asian Fisheries Science, 

21: 405-419. 

Suleiman, B. (2016). Catalogue of fishes of 

Kaduna river, Kaduna Nigeria 

(edn). Dare Ayinde Press, Nigeria. 

Pp. 1-19. 

Tesch, F. W. (1968). Age and growth. In: 

Methods for Assessment of fish 

production in freshwater (Ricker, 

W. E. ed.). Blackwell Scientific 

Publication, Oxford. 93 - 123. 

Upper Benue River Basin Development 

Authority (UBRDA) 1980). Dadin-

Kowa Resettlement Project, Draft 

final report. Vol. 2. 

Weatherley, A.H. and Gill, H.S. (1987). 

The Biology of Fish Growth. 

Academic Press,  

London, pp: 14-21. 

William, M.A. (2001). Green development: 

environment and sustainability in 

the Third World. Routledge. Pp. 

238. (ISBN 0-415-14766-2.5). 

 


