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1.              INTRODUCTION 

Nile tilapia (Oreochromisniloticus Linnaeus, 1758), 

is a secondary freshwater teleost fish native to African 

Nilo-Sudanianecoregion (McAndrew, 2000). This fish 

is an invasive species in atleast 85 countries and is one 

of the most widely cultured fish globally (Casal,2006; 

Molnar, 2008). This fish have a wide range of tolerance 

to environmental conditions (Schofield et al, 2011). In 

recent years, production of tilapia has increased all over 

the world and research to increase growth in culture is 

available (FAO, 2012; Schofield et al, 2011; Daudpota 

et al., 2016).  
 

The condition of fish can be estimated through 

Length-weight relationship (Okgerman, 2005). Length-

weight relationship (LWR) is helpful in the study of 

growth of fish and to estimate the biomass and stock 

assessment (Wootton, 1990; Moutopoulos and Stergiou, 

2002). The Keenjhar Lake is a large fresh water 

reservoir in Sindh which accommodates thewild 

populations of many species of fish including exotic 

speciesO. niloticus. The aim of the present study is to 

provide information on the length-weight relationships 

(LWRs) and condition factor (Kn) of O.niloticusfrom 

Keenjhar Lake Sindh, Pakistan.  

 

2.       MATERIAL AND METHODS 

Sampling and data collection 

The fishes for this study were collected from 

Keenjhar Lake which is situated at a distance of 113 km 

from Karachi and about 20 km North – East of Thatta 

(Fig. 1). 
 

 
 

Fig. 1: Map of study site showing Keenjhar Lake. 

 

A total of 484 individuals were examined during 

this study. About 40 specimens were collected each 

month during the period of January-December 2014. 

The total length (TL) of fish was measured to the 

nearest centimeter by using scale and weighed (TW) in 

grams by using digital balance as described by Legler 

(1970). The fishes were ranged from 15-28 cm in total 

length (TL) and   98-472g  in weight respectively. 

 

Data analysis and Length-weight relationship  

For the study of Length-weight relationship (LWR) 

the collected length-weight data was transformed 

logarithmically.  The Length-weight relationship (LWR) 

was estimated by using the least square method through  
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equation log W = log a+b x log L and W = aLb(Rricker,  

1975), where, ‘W’ is the body weight of the fish, ‘L’ is 

the total length, ‘a’ is the intercept of the regression 

curve and ‘b’ is the regression coefficient. The 

condition factor of fish was calculated by using equation 

Kn= W/ a Lb(LeCren, 1951).The data was subjected to 

time series based trend analysis to study differences in 

population between seasons.  
 

3.        RESULTS AND DISCUSSION 

Totally 484 specimens of Oreochromis niloticus 

were collected during the period  of   research   January- 

December 2014. (Table 1) shows the length-weight data 

The time series analysis of length and weight indicates 

lower values of TL and TW during the summer months 

as compared to winter (Fig. 4). The presence of small 

size fish in summer and winter indicates two 

recruitment in population per year. The data indicates 

that the peak recruitment of O. niloticus in the Keenjhar 

Lake occurred in April to May as the number of 

relatively small size fish in catch is higher as compared 

to other months. Similar observation was given by 

Amarasingh and Silva (1992) from Sri Lanka who 

reported two peak recruitments in the population.  
 

Table 1. Monthly LWRdata of 484 specimens of O.niloticus from Keenjhar Lake during 2014. Length and weight parameters include 

minimum (Min), maximum (Max), mean and standard deviation (STD), total number (N) and slope value (b) calculated through Least 

Square method. 

 

 

of O.niloticus collected from Keenjhar Lake. The total 

length of fish length ranged from 15cm to 28cm and 

weight from 98g to 472g (Table 1).Over all the yearly 

length data of fish shows the  mean length of  

21.99±3.11cm with smallest (20.48±2.40 cm) in June 

and largest (23.69 ± 2.66 cm) in February (Table 1). 

Monthly distribution of average weight of O.niloticus 

shows the same trend as length. The highest mean 

weight was recorded in February (294.95 ± 84.32 g) and 

lowest (205.54±94.19 g and 206.53 ± 58.88) in April 

and June (Table 1).The value of relative condition factor 

(Kn) ranged between 0.77 – 0.839.  

 

The regression coefficient b shows the negative 

allometric growth of fish throughout the year (Table 1). 

The highest value of b (2.62) were obtained from July 

and December. The LWR for summer months (April to 

August) collectively shows higher value of b in contrast 

to winter (Fig. 2). Ahmed et al., (2003) reported the 

value of b=2.844 from Bangladesh, Lalèyè (2006) 

observed b=2.799in west Africa and Franco et al (2014) 

reported value of  b=2.87 from Brazil. These values are 

very close to value of ‘b’ observed in this study.  The 

majority of fishes fall in 24-26 cm and 21-23 cm size 

classes (Fig. 3). 

 
Fig.2. Length–weight relationship of O. niloticusduring summer 

and winter season. Each point indicates the minimum and 

maximum value of the months. 
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Fig.3. Distribution of O. niloticusindividuals in length based size 

classes. 

 

 
Fig. 4. Plot showing pattern of distribution of mean weights of O. 

niloticus during summer and winter. 

 

REFERENCES: 

Ahmed, K. K. U., S. M. N. Amin, G. C. Haidar, and        

S. Dewan, (2003). Population dynamics and stock 

assessment of Oreochromis niloticus (Linnaeus) in the 

Kaptai Reservoir, Bangladesh. Indian J.Fish.50:47-52.                  

 

Amarasinghe, U. S. and S. S.  Silva, (1992). Population 

dynamics of Orechromis mossambicus and O.niloticus 

(Cichlidae) in two reservoirs in Sri Lanka. Asian 

Fisheries Science 5: 37-61 
 

Casal,  M.V.C. (2006). Global documentation of fish 

introductions: the growth in crises and 

recommendations for action. Biol Invasions 8: 3–11 

doi:10.1007/S10530-005-0231 

Daudpota, A. M., G. Abbas, I. B. Kalhoro, S. S. A. 

Shah, H. Kalhoro, M. H.  Rahman, A. Gaffar, (2016).  

Effect of feeding frequency on growth performance, 

feed utilization and body composition of Nile tilapia, 

Oreochromis niloticus cultured in low salinity water. 

Pakistan J. Zool, 48: 171-177. 
 

FAO., (2012). The State of World Fisheries and 

Aquaculture Rome. 209. 36Pp. 
 

Franco, T. P., C.E.O.  Araújo, and F. G.  Araújo, (2014). 

Length-weight relationships for 25 fish species from 

three coastal lagoons in Southeastern Brazil. J. Appl. 

Ichthyol.30: 248-250. 
 

Lalèyè, P. A., (2006). Length-weight and length-length 

relationships of fishes from the Ouémé River in Bénin 

(West Africa). J. Appl. Ichthyol, 22: 330-333.  
 

LeCren, E. D., (1951).The length-weight relationship 

and seasonal cycle in gonad weight and condition in the  

perch (Perca fiuviatilis). J. Anim. Ecol, 20: 201-219.  
 

Legler, K. F., (1970). Capture sampling and 

examination of fishes in: Methods for assessment of fish 

production in freshwater (ed. W.E. Ricker). IBP. 

Handbook 3. Blackwell scientific publication, Oxford 

and Edinburgh, 7- 45. 
 

McAndrew, B. J., (2000) Evolution, phylogenetic 

relationships and biogeography. In: Tilapias: Biology 

and Exploitation. Beveridge MCM, McAndrew B J, 

editors. Dordrecht: Kluwer Academic Publishers. 1–32. 
 

Molnar, J. L, R. L Gamboa, C. Revenga, M. D.  

Spalding, (2008) Assessing the global threat of invasive 

species to marine biodiversity. Front Ecol Environ 6: 

485–492.View Article Pub Med/NCBIGoogle Scholar. 
 

Moutopoutos, D. K. and K. I. Stergiou, (2002) Length 

weight and length- length relationships of fish species 

from the Aegean Sea (Greece) J. Appl. Ichthyol. 18, 

200-203. 
 

Okgerman, H., (2005) Seasonal variation of the length 

weight and condition factor of rudd 

(Scardiniuserythrophthal-mus L.)  in Spanca Lake. Int. 

J. Zool. Res. 1, 6–10. 
 

 Ricker, W. E. (1975). Computation and Interpretation 

of Biological Statistics of Fish Populations.   Bulletin of 

the fisheries research board of (Ottawa) Canada. 
 

Schofield, P. J., M. S. Peterson, M. R. Lowe, N. J. 

Brown-Peterson, W. T. Slack, (2011). Survival, growth 

and reproduction of nonindigenous Nile tilapia 

(Oreochromis niloticus  (Linnaeus, 1758)). I. 

Physiological capabilities to various temperatures and 

salinities. Mar Fresh Wat Res 62: 439–449. 
 

Wootton, R. J. (1990) Ecology of teleost fishes. 

Chapman and Hall.  London, 73-96.  
 

Seasonal Variations in Length-Weight Relationship…                                                                                                                                             795 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0041580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Molnar%5Bauthor%5D+AND+Assessing+the+global+threat+of+invasive+species+to+marine+biodiversity
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Molnar%5Bauthor%5D+AND+Assessing+the+global+threat+of+invasive+species+to+marine+biodiversity

