
International Journal of Biological, Life and Agricultural Sciences

ISSN: 2415-6612

Vol:8, No:3, 2014

281

 

 

  
Abstract—The present study investigates the length-weight 

relationship of Terapon jarbua from Puducherry (East coast of India). 
A total of 370 individuals of different sizes were collected from 
Puducherry landings centre. Length-weight relationships were 
calculated for all specimens sampled. The length weight relationship 
equations are W = 0.0050 L3.2742; W = 0.0035 L3.3616; W = 
0.0736 L2.4076; W = 0.0098 L3.0807; W = 0.0088 L3.0914; W = 
0.0038 L3.3776 for immature male, immature female, matured male, 
matured female, total male, and total female respectively. The growth 
exponential (b) values were found to be positively allometric for all 
the stages except matured male. 
 

Keywords—Allometry, Length weight relationship, Puducherry 
waters, Terapon jarbua.  

I. INTRODUCTION 
QUACULTURE is one of the developing subjects with 
reference to brackish water concern. Yet it is to be 

developed in large scale because of large number of fishes 
present in both marine and freshwater systems. In relation to 
this, biology of all fishes and its adaptation to the different 
environmental aspects should be known. The length-weight 
relationships (LWR) are significantly important in fisheries 
science. In fact, these data become one of the standard 
methods employed in fishery biology. This information is 
required for the estimation of weight, where only length data 
are available and vice versa. Reference [4] suggested that the 
length - weight relationship is calculated to determine the 
mathematical relation between the two variables i.e., length 
and weight, in which if one variable is known, another could 
be computed. Further it is also used to measure the variations 
from the expected weight from the length of individual or 
group fishes as inaction of fatness [1]. These parameters are 
often used to calculate standard stock biomass, condition 
indices, ontogenetic changes and other aspects of fish 
population dynamics. However, the growth parameters of 
estimated LWR can diverge substantially from true estimates 
of the population parameters if the sampling designs are 
inadequate [10]. The application of LWR includes estimation 
of the mean weight of fish of a given body length and, 
conversion of the length-growth model to corresponding 
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weight growth model. Reference [32] reported that the basic 
information on LWR is of a great importance, but often it is 
not available or insufficient for a particular species. The 
studies of LWR for fish resources of India, other than 
commercial fishes, are limited and the present study is focused 
on compensating the gap of information in this area. The 
length-weight relationship of Terapon jarbua has not been 
studied previously in Puducherry waters. Moreover, due to the 
high demand of Terapon jarbua in the country, the data of 
LWR would be very useful for assessment of their maturity, 
growth and production. Hence, the present study of the length-
weight relationship of Terapon jarbua is performed with the 
objective that whether any differences exists in both the sexes 
of this species.  

The length weight relationship may give an idea about the 
variations from the expected weight for a particular length of 
fish or fish population based on fatness, general well being or 
gonad development [19]. It also helps to evaluate the 
condition, reproduction history, life cycle and the general 
health of fish [7] besides useful in local and interregional 
morphological and life historical comparisons among fish 
populations. The relationships of fish were originally used to 
provide information on the condition of fish and to determine 
whether somatic growth was isometric or allometric [4], [37]. 
Its importance is pronounced in estimating the average weight 
at a given length group [17] and in assessing the relative well 
being of a fish population [34].  

Length weight regressions have been used frequently to 
estimate weight from length because direct weight 
measurement can be time consuming in the field [12]. In 
fishery biology, length weight relationships are useful for the 
conversion of growth-in-length equations to growth-in-weight 
or use in stock assessment models and to estimate stocks 
biomass from limited sample sizes [3]. Establishment of a 
relationship between weight and length is essential for the 
calculation of production and biomass of a fish population [5], 
[15], [31] and also morphological comparisons among species 
and among populations of the same species from different 
habitats and/or regions [5]. 

Length weight relationships are extensively used in 
fisheries research and are useful for (1) calculating the weight 
of a given individual fish of known length or total weight of 
fish from length frequency distribution; (2) estimating age 
structure, weight growth rate and several other aspects of fish 
population dynamics; (3) converting growth-in-length 
equations to growth-in-weight equations for use in stock 
assessment models; (4) estimating indices of condition of fish 
in a given geographical area; (5) making between region 
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comparisons of life histories and morphology of certain 
species [6], [11], [18], [20], [30].  

 The present study was carried out to understand the 
length weight relationship of male and female Terapon jarbua 
for different maturity stages from Puducherry coast. This 
information provides the comprehensive report on the length 
weight relationship of Terapon jarbua in this region. 

II. MATERIALS AND METHODS 
A total of 208 male and 162 female of Terapon jarbua were 

collected from Bay of Bengal, Puducherry from July 2008 to 
June 2010 for the determination of length and weight. The 
collected fishes were carried immediately to the laboratory. 
After thorough wash with tap water the total length of each 
fish was measured with a measuring scale to the nearest 
millimeter and the body weight in gram by an electronic 
balance. Excess water from the fishes was removed with 
blotting paper before measuring the weight of the fishes. 

The log transformed data of the total length and total weight 
of all specimens were used to calculate the length-weight 
relationship. The length-weight relationship was calculated by 
the least square method applying the Le Cren formula W = a 
Lb or its logarithmic form, log W = log a + b log L. The 
constants ‘a’ and ‘b’ were estimated using the method of least 
square and the linear equation was fitted separately for male 
and female. The co-efficient of determination (r2) was used as 
an indicator of the quality of the linear regression provided by 
the value of ‘b’. SPSS software package was used for all 
statistical analysis. Where, W = Weight (g), L = Length 
(cm), ‘a’ and ‘b’ are  Constants. 

III. RESULTS 
The length weight relationship, regression parameters and 

significance of correlation of Terapon jarbua were calculated. 
The estimates of length weight equation were calculated 
separately for immature male and female, matured male and 
female, total male and female. When the empirical values of 
length were plotted against their respect weight on an 
arithmetic scale, smooth curves were obtained by LWR 
regression analysis (Figs. 1-6). Cube law is not confirmed for 
all fishes because the growth could change their shapes. 
References [26] and [29] were described that a value less than 
3 would indicate that fishes become lighter (negative 
allometric) and greater than 3 as heavier (positive allometric) 
for a particular length as well as increase in size. In the present 
study, the ‘b’ value for both male and female of all stages 
except matured male indicated positive allometric growth, 
indicating that the increase in length is proportionate to 
increase in weight. In the case of matured male, the ‘b’ value 
is negatively allometric which indicates that the increase in 
length is not proportionate to increase in weight. The observed 
‘b’ values for immature male and female, matured male and 
female and total male and female were 3.2742, 3.3616, 
2.4076, 3.0807, 3.0914 and 3.3776, respectively. The 
computed length weight relationship, logarithmic 

transformation, the respective correlation co-efficient and 
probability values are as follows. 

 
TABLE I 

ESTIMATED PARAMETERS OF LENGTH WEIGHT RELATIONSHIP AND 
LOGARITHMIC LENGTH WEIGHT RELATIONSHIP, CORRELATION AND 

REGRESSION COEFFICIENTS AND GROWTH PATTERN BETWEEN MALE AND 
FEMALE OF TERAPON JARBUA DURING JULY 2008 - JUNE 2010 

Sexes Stages LWR Log LWR 

Male 

Immature W = 0.0050 
L3.2742 log W = - 2.3026 + 3.2740 log L 

Matured W = 0.0736 
L2.4076 log W = - 1.1331 + 2.4076 log L 

Total W = 0.0088 
L3.0914 log W = - 2.0541 + 3.0914 log L 

Female 

Immature W = 0.0035 
L3.3616  log W = - 2.4558 + 3.3616 log L 

Matured W = 0.0098 
L3.0807  log W = - 2.0076 + 3.0807 log L 

Total W = 0.0038 
L3.3776  log W = - 2.4161 + 3.3776 log L 

 
The probability value is found to be highly significant (p < 

0.01) indicating good linear correlation suggesting a good 
adjustment between length and weight. The present findings 
on the length weight relationship of Terapon jarbua based on 
the regression coefficient (b) values were noticed in respect of 
all the stages are positively allometric (b > 3) except for 
matured male. 

 

 
Fig. 1 Logarithmic Length weight relationship of immature male 

Terapon jarbua 
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Fig. 2 Logarithmic Length weight relationship of immature female 
Terapon jarbua 

 

 
Fig. 3 Logarithmic Length weight relationship of matured male 

Terapon jarbua  
 

 
Fig. 4 Logarithmic Length weight relationship of matured female of 

Terapon jarbua 
 

 

Fig. 5 Logarithmic Length weight relationship of total male Terapon 
jarbua 

 

 
Fig. 6 Logarithmic Length weight relationship of total female 

Terapon jarbua 

IV. DISCUSSION 
The present study on the length weight relationship of 

Terapon jarbua from Puducherry coast has been studied. 
Length weight relationship parameters of fishes are an 
important fishery management tool and it is very much useful 
for cultivators and fisheries managers to ascertain the growth 
of the species. In this study, an efficient sampling protocol 
was followed to include the widest possible ranges of length 
and weight, which were generally obtained with large samples 
and non selective fishing techniques. The variation in fish 
sizes indicated that the fish population ranged from immature 
specimens to fully matured one. Several works have been 
carried out on estimation of length weight relationship in 
different fish species. Exponent of the arithmetic form and 
slope of the regression line in logarithmic form, ‘b’ is the most 
important parameter in LWR [26]. 

The reported exponent values of ‘b’ for different fishes 
ranged between 2.5 to 4.0 [28], [36] and 2.0 to 4.0 [9], [33]. If 
‘b = 3’, then small specimens in the samples under 
consideration have the same form and condition as large 
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specimens. If b > 3, then large specimens have increased in 
height or width more than in length, either as the result of a 
notable ontogenetic change in body shape with size, which is 
rare, or because most large specimens in the sample were 
thicker than small specimens, which is common. Conversely, 
if b < 3, then large specimens have changed the body shape to 
become more elongated or small specimens were in better 
nutritional condition at the time of sampling [26]. The 
allometric model seems to be the most appropriate for 
describing the LWR in fishes and applies to the vast majority 
of relationship and morphological characteristics with body 
length [22]-[25], [35]. Yet, allometric calculations should not 
be considered optimally applicable to all metric comparisons 
and one must always examine its validity [27]. Based on the 
results of the present study, as well as of previous once [22]-
[25], it is also apparent that such relationship might reflect the 
effect of different factors such as habitat type and feeding 
habits 

In the present study, the calculated values of ‘b’ for length 
and weight of Terpaon jarbua were greater than 3 for 
immature male (3.2742), immature female (3.3616), matured 
female (3.0807), total male (3.0914) and total female (3.3776) 
except matured male (2.4076). The correlation coefficient was 
close to one suggesting a good adjustment between length and 
weight of Terpaon jarbua which were of expected range and 
indicated that the growth is positively allometric (b > 3) which 
means large specimens have increased in height or width more 
than in length except matured male which was negatively 
allometeric (b < 3) indicating that the rate of increase in body 
length is not proportional to the rate of increase in body 
weight. The matured male is found to have b < 3 which may 
be due to lesser feed intake during peak breeding. Decrease in 
the feeding activity due to an increased spawning activity of 
the fish Sillago sihama was reported by [8]. Also, similar 
patterns have been registered in the feeding habits and 
spawning activity of the species Sillago schomburgkii [14] and 
Sillago sihama [21] because the fluctuation in feeding habit is 
one of the major factors that influence the slope values ‘b’. 
Reference [16] reported the mixed length-weight relationship 
of Terapon jarbua. Lengths were higher in male and weights 
were heavier in female, which could be relating to the 
continuous breeding of this species. 

The significant differences of regression coefficient (b) 
from the positive allometric growth in Terapon jarbua except 
matured male indicate the general parabolic equation W = a Lb

 
expresses the length weight relationship of these species. In 
consequence, current parameters can be used to derive weight 
estimates from a given value of length or vice versa. 

As reported by [13] adequate feeding and gonad 
development increases body weight and ‘b’ values. Reference 
[2] found that higher metabolic activity with spawning season 
lowered the ‘b’ value while less metabolic activities, 
accumulation of fat and weight of gonads during the pre-
spawning period increased the values. In the present study the 
higher regression coefficient in female Terapon jarbua may be 
attributed to the higher fat accumulation and higher gonadal 
weight when compared to its male counterpart.  
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