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The current study describes the length-weight relationships and condition factor of 

Bombay duck, Harpadon nehereus from landings of Fishery Ghat, Chittagong. A total of 

300 individuals caught by various mesh size of gill nets by commercial fishers were 

investigated from April 2016 to June 2016. On the basis of hypothetical cube law 

W=aLb, the variance of ‘b’ for both total length and standard length were estimated 

statistically (0.0090 and 0.0088 respectively).  Using the value of t=1.96 at the 95% 

confidence limits for ‘b’ were estimated as 2.218 to 2.590 for total length-weight 

relationship and for standard length-weight relationship, 1.985 to 2.353 which indicated 

allometric growth pattern for both cases. The monthly relative condition factor during 

three months of observation (0.978, 1.033, and 1.097) showed no notable difference 

due to spawning strain, spent condition and lower feeding rate right after peak 

spawning season. 
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INTRODUCTION 
 

The Bombay duck Harpadon nehereus lives in the tropical waters of the Indo-Pacific  and traditionally 

caught in the waters of the Bay of Bengal. According to the Department of Fisheries (2005-2006) Bombay 

duck (Synodontidae) contributed 8.20 percent (37 331 t) to the total marine fish catch.Bombay duck is a soft 

fish and is highly perishable because of its body composition. A large part of the catch particularly during the 

peak fishing season is sundried on raised bamboo platforms by hanging them on ropes and it is an important 

exported fishery product.  

In Bangladesh, the species is found mainly in the Bay of Bengal and estuaries of Bangladesh and also 

ascends tidal rivers (Rahman, 1989 and 2005). In addition, they are inhabitants of saline and semi saline 

waters of the Sundarbans (Gopal and Chauhan, 2006, Hoq et al., 2006).It is abundant in the Northwest coast 

of India (Rupshankar,2010).This fish is of commercial significance (Rahman, 1989 and 2005) and used as 

food fish in Bangladesh both fresh and sun dried. According to Rahman (1989 and 2005) it is highly esteemed 

as food particularly in Chittagong (Bangladesh) where these are found in abundance. He also mentioned that 

dried Bombay duck has commercial importance in the South and Southeast Asia. In India, the fish contributes 

a substantial fishery in the Hooghly estuary (Talwar and Jhingran, 1991). However, Kamal et al. (2001) treated 

this species as under-utilized fish in Bangladesh. 

Due to initiation of mechanization of fishing crafts, the seaward fishing activity of the Chittagong coast has 

considerably increased in recent years. The abundance of Bombay duck along the coast is gradually 

increasing. Bombay duck fishery is under constant pressure due to various stresses such as habitat 

destruction because of pollution, over-exploitation, indiscriminate killing of juveniles etc, which in turn help the 

decline of this fish population. Therefore, there is an immense need to manage the fisheries more vigilantly to 

ensure sustainable fish production in future. In this regard fish stock assessment plays an important role in the 

rational management and conservation of this resource. The population Dynamics and stock assessment 

facilitate to know about fish growth, mortality rate, spawning time, catch rate, maximum sustainable yield, 

maximum economic yield etc (Larkin, 1977). The mesh size regulation, implementation of ban at breeding 

season and selective fishing are the results of the stock assessment of the fishes. The present study was 

intended to investigate the length-weight relationship and condition factor of H. nenereus which is an essential 

part of growth study and overall health status. These data are of important scientific findings to determine how 

fast the fish grow and the recovery time of its population after exploitation.   

 

MATERIALS AND METHODS 
 

Collection of data 

The present study was conducted in Fishery Ghat fish market, Firingi Bazar, Chittagong, Bangladesh 

during April 2016 to June 2016 of which sampling was carried out at monthly interval. The samples were 

collected from different commercial gill-netters. They were transported to laboratory for length and weight data 

measurement. The total length (from the tip of the snout to the end of the caudal fin) and standard length (from 

the tip of the snout to the mid- of point caudal peduncle) of 300 fish were measured using a meter scale 

(1±mm) and weighed to the nearby ‘g’ using precision balance (0.001g). Total and standard length varied in 

the size range of 11.8 cm to 25.4 cm and 9.9 cm to 21.4 cm, correspondingly, and the weight ranged from 

4.36 g to 52.71 g.  

 

Analysis of Data  

 

Length-weight relationship 

The length-weight relationship of Harpadon nehereus was estimated using the power curve equation, W= 

aLb(King, 2007) where,  

W= Body weight (g) of the fish,  

L= Total length (cm) (TL) or standard length (cm) (SL) of fish and ‘a’ and ‘b’ are the constants.  

https://en.wikipedia.org/wiki/Indo-Pacific
https://en.wikipedia.org/wiki/Bay_of_Bengal
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The value of ‘b’ is used to estimate the individual growth, in which hypothetically following a premise that b = 3 

stands for isometric growth (the length growth in line with the increasing weight) whereas b > 3 indicates that 

the weight gain is faster than length (positive allometry) and oppositely b < 3 points to negative allometry.  

The above equation can be transformed into a linear form using natural logarithm as lnW = ln a + b ln L 

where Ln a and b equate to the intercept and slope. A power curve-of-best-fit (Figure 1a and 1b) for both total 

length and standard length is drawn through the points representing predicted weight for a range of arbitrarily 

chosen values for length wherein the value of ‘a’ and ‘b’ and the chosen value of L in the power equation were 

substituted (Table 1).  The non-linear and linear equations were fitted separately for total length (TL) and 

standard length (SL). The correlation coefficient (r) and variance of ‘b’ (Sb
2) were calculated following standard 

statistical procedures. Using the value of ‘t’ from statistical table (King, 2007)with n-2 degrees of freedom the 

95% confidence limits are estimated as b ± t× Sb. 
 

 
 

Relative condition factor (CFw) 

The relative condition factor (Kn) of H. nehereus was calculated using the formula CFw= �̅�/Wpred (King, 

2007) based on total weight relationship,  

where CFw= relative condition factor; 

�̅�= mean weight and  

Wpred = predicted weight. 

Monthly values of mean weight are compared with predicted value for fish of the same mean length. 

 

RESULT AND DISCUSSION 
 

Length weight relationship 

Investigating 300 individuals over three months the total length was found ranging from 11.8 cm to 25.4 

cm, standard length of 9.9 cm to 21.4 cm and weighing from 4.36 g to 52.71 g are given in the Table 1. The 

transformation into linear regression of total length-weight and standard length-weight relationship of the 

species and their consequent exponential forms are also represented in Table1.  

 

Table 1. Length-weight relationship of Harpadon nehereus 
 

Length 

type 

Number of 

individuals 

studied 

Range of 

length 

(cm) 

Range of 

weight (g) 

Slope 

(b) 

Power curve 

equation 

Linear form of 

Power curve 

equation 

Correlation 

coefficient (r)  

Total 

length 

300 11.8-25.4 4.36-

52.71 

2.404 W= 0.02019 

TL 2.404 

ln W=  

-3.902+ 2.404 TL 

0.834 

Standard 

length 

300 9.9-21.4  2.169 W= 0.05830 

SL 2.169 

Ln W=  

-2.842+ 2.169 SL 

0.802 
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The total length - weight relationship of non-linear and linear forms were W=0.0202 TL2.404 and ln W= - 

3.0921 + 2.4039 ln TL, respectively with the correlation co-efficient (r) of 0.0.834.  Likewise, the standard 

length-weight relationship of non-linear and linear forms were found to be W=0.0583 SL2.1693and ln W = - 

2.8421 + 2.1693 ln SL, in that order with the correlation co-efficient (r) of 0.803.  

The variance of ‘b’ for both total length and standard length were 0.0090 and 0.0088 respectively.  Using 

the value of ‘t’i.e. 1.96 from the statistical table the 95% confidence limits were estimated as 2.218 to 2.590 for 

total length-weight relationship and for standard length-weight relationship, 1.985 to 2.353 . Exploration on 

length-weight data of H. nehereus showed allometric growth pattern in view of the fact that neither of the two 

includes ‘3’, the expected value if the relationship between weight and length was cubic and for isometric 

growth pattern as well. 

The present results are in harmony with the earlier reports of Krishnayya (1968), Bapat (1970) and Kurian 

et al.,(1992) who have also investigated allometric growth pattern in H. nehereus from the Bay of Bengal 

(b=3.2657) water, Arabian Sea ( 3.4444 in female and 3.7169 in males) and north west coast (2.0279) 

respectively. Contrary to the above consequences Nurul Amin (2001) and Bapat et al. (1951) have 

documented the isometric growth pattern of H. nehereus with ‘b’ values 3.051 and 2.889, respectively from the 

Bay of Bengal and Arabian Sea. The ‘b’ values are known to range between 2.5 to 4 in fishes (Hile, 1936 and 

Martin, 1949) and in majority of cases the value deviated from 3. According to Mitra (2001) the ‘b’ values in 

various species of Hooghly estuary ranged from 2.9615 to 2.3686. Beverton and Holt (1957) reported that 

adult fishes follow an isometric growth pattern. The inconsistency in ‘b’ values could be attributed to 

environmental features, food availability and physiological factors including sex and phase of life (LeCren, 

1951; Ricker, 1975). 

 

Table 2. The relative condition factor (CFw) of Harpadon nehereus during observation 
 

Month Mean weight (g) 

�̅̅̅� 

Predicted weight (g) 

Wpred 

Relative condition factor (CFw) 

April 25.61 26.19 0.978 

May 29.41 28.48 1.033 

June 31.97 29.15 1.097 

 

Relative condition factor (CFw) 

The relative condition factor (CFw) of H. nehereus during different month is represented in Table 2. The 

mean CFw value of the individuals calculated during three months of observation was found to be 1.036. The 

monthly fluctuation of the relative condition factor (CFw) showed the lowest in the month of April (0.978) and 

the highest in the month of June (1.097) though the values exhibited no noteworthy changing pattern during 

these months as it was 1.033 in May. The relative condition factor is calculated to study the seasonal variation 

in the condition of fish during different stages of growth and reproduction (King, 2007). They indicate the 

physiological state and general well-being of fish (Brown, 1957). Krishnayya (1968) recorded the lowest 

condition factor (1.7392 to 1.849) of H. nehereus in the period between April to June. Moreover, he also 

noticed the CFw values of more than 2 from the month of October through March. On the other hand, Bapat 

(1970) observed an increased condition factor of the same species in the month of April and low condition 

factor values during December to March. Nurul Amin (2001) found the CFw values in the range between 0.908 

and 1.22. The lower  CFw value in observation period (April to June) as noticed in present study, might be due 

to the metabolic strain of spawning, spent condition and lower feeding rate of the species since the main 

spawning season of the species is reported to be December to March (Bapat, 1970). Different studies showed 

higher CFw value in the month of February which might be due to peak spawning period and fully fecund 

gonads. The increased CFw value after May could also attributed to be the peak feeding period for the 

species, as observed by Bapat (1951). Such relations of higher CFw values during peak spawning periods and 

lower values after spawning periods has also been documented in Tenualosa ilisha (Khan et al., 2001). 

Fluctuations in the CFw values are common in fishes because of food availability, differential feeding intensity, 

size of the fish and average reproductive stage of the stock (King, 2007; LeCren, 1951; Thakur, 1975). 
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CONCLUSION 

 

In this study, the length-weight relationship of Harpadon nehereus samples collected from a local market 

was investigated over three months as part of an ongoing annual research. The findings indicate that the 

sample of Bombay duck individuals caught by the local gill netters followed an allometric growth pattern. The 

result of the study also implies that the lower values of relative condition factor was due to sampling 

immediately after peak spawning season which gradually changes with food availability, seasons and 

reproductive stages of the stock. During recent years a decreasing trend in Bombay duck fishery is being 

observed which might be a result of pollution, over exploitation, ineffective management and lack of 

information on growth in some cases. Studying population dynamics and growth parameters is necessary for 

proper stock assessment of a fishery where the ultimate goal is to maintain a sustainable yield in future. 

Present study would help to this extent. In addition further attention should be paid to for improved 

management of the stock.  
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