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Abstract   

 

The objective of this research is to assess the length-weight relationship 

(LWR) as well as Fulton’s condition factor of freshwater catfish species 

i.e., Rita rita from Gomti River, Lucknow, Uttar Pradesh. A total of 319 

fish specimens were randomly sampled from January 2022 to December 

2022. The results revealed the values of ‘b’ for male, female, and pooled 

populations are 2.68, 2.73, and 2.70 respectively which represents 

negative allometric growth. The coefficient of correlation, ‘r2’ between 

total length and body weight for males, females, and pooled population 

were estimated as 0.931, 0.934, and 0.933 which is significant at a 1% 

level. The fish were found to be in good health condition, as the 

calculated value of Fulton's condition factor varied from 1.33 to 1.39. 

The present research is beneficial as it offers pertinent data for studying 

fish biology, assessing the condition of fish in their habitat, and 

evaluating parameters about population dynamics. 

 

KEYWORDS: Catfish, allometric growth, Fulton’s condition factor, 

population dynamics. 

 

Introduction 

 

Fish serves as a vital nutritional component owing to the presence of high protein. Overfishing of 

commercially important fish species and environmental deterioration caused by pollution are the major 

reasons for decline of the fish population (Coll et al., 2010; Zhou et al., 2010). One of the most important 

components in species management is the statistical study of morphometric features. In the last few years, the 

statistical association of morphometric features has been recognized as important in all systematic and 

taxonomic investigations to answer many difficulties of fish life history. Morphometric measurements and 

statistical correlations of fishes are crucial for fisheries biology (Brooks and Mustafa, 2008) and taxonomy 

investigations (Simon et al., 2010). These interactions can provide information about fish status and 

development trends (Oscoz et al., 2005; Tesch and Bagenal, 1978). 

The length-weight relationship and condition factor are crucial for the fishing sector as they not only help 

stock evaluation of fishing resources but also enable comparisons of physical health attributes, life histories, 

and morphology across various fish species or populations from different environments or areas (King, 2007; 

Beyer, 1987; Bobori et al., 2010, Goncovales et al., 1997; Santos et al., 2002). During Yield assessment, 

weight can be calculated by using length data of length weight relationship (Pauly, 1993). The mathematical 
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association between the two variables, weight, and length, is an appropriate gauge for assessing the fish’s 

development, survivability, reproduction, maturity, and overall well-being.  (Le Cren, 1951). 

Fish can attain either isometric growth, positive allometric growth, or negative allometric growth. Suppose a 

fish grows isometrically, which is linked to no change in the body form of the fish. Fishes showing positive 

allometric growth become relatively stouter or deeper-bodied as they increase in length on the other hand 

fishes growing with negative allometric growth suggest that the fish tend to become slenderer as it increases 

in weight (Riedel et al., 2007). The ecological appropriateness of a particular water body for the growth of 

fish may also be determined by the condition factor, which can also consider seasonal variations, the quality 

of the food, and the kind of aquatic systems, such as rivers or lakes (Yilmaz et al., 2012; Alam et al., 2014; 

Mouludi-Saleh and Eagderi, 2019). 

When considering the catfishes, they contribute to the overall biodiversity of aquatic ecosystems. They play a 

role in maintaining the balance of the food web by consuming smaller organisms and serving as prey for 

larger predators. Any changes in the catfish population can indicate the health of the aquatic environment, 

and their presence or absence can be used as indicators of water quality and habitat conditions deciding 

environmental health (Dubey 1994). They also serve as economically important by providing food supplies 

and employment opportunities to local people who inhabit the area near the river banks especially when 

considering the Gomti River which is an important tributary of the Gangetic basin (Lal and Dwivedi 1969). 

Catfish species are often targeted by local fisheries for their commercial value by contributing in the 

livelihoods of many local fishermen who rely on fishing activities for their income.  

Catfish are a popular food source for local communities provide a protein-rich diet and are an important part 

of the culinary traditions in many regions Tripathi (1996). Fishing activities related to catfish provide 

employment opportunities for individuals involved in the fishing industry, including fishermen, processors, 

and distributors. Catfish play a role in nutrient cycling in aquatic ecosystems. Feeding on organic matter 

contributes to the breakdown of dead plant and animal material, helping to recycle nutrients within the 

ecosystem, helping control aquatic vegetation, and maintaining the balance of the ecosystem that can 

indirectly contribute to erosion control along riverbanks. Catfish may hold cultural and traditional 

significance for local communities, being part of folklore, rituals, or ceremonies. In some areas, catfish are 

targeted by recreational anglers, contributing to tourism and local economies associated with outdoor 

activities (Gupta and Banerjee 2014). 

The Gomti River, not only supports a rich biodiversity of various hydrofaunal species but also offers 

nutritional security and livelihood to the human population by harboring certain commercially important 

catfishes, especially Rita rita, which has been studied with special reference in a length-weight relationship 

from the Lucknow region.  Hence, the study will provide an important implication of the overall status of the 

catfish R. rita from the Gomti River and its fate in the ecosystem. 

 

Materials and Methods 

 

Site description and fish identification 

From January 2022 to December 2022, fish samples of Rita rita (Hamilton, 1822), were randomly collected 

from the Gomti River (26°50'4"N 80°54'52" E) near Dhobi Ghat, Pakka Pul, Lucknow, Uttar Pradesh with 

the help of local fishermen. The Gomat Taal, also called Fulhaar Jheel, is the source of the Gomti river, 

which receives water from both the monsoon and groundwater and is located close to Madho Tanda in 

Pilibhit, India. It passes through Uttar Pradesh for 960 kilometers (600 mi) before joining the Ganges River 

close to Saidpur, Kaithi in the Varanasi district. The river basin is also home to a diverse range of flora, 

including submerged plants, floating vegetation, and riparian trees. The collected fish specimens were then 

identified following the characteristics published by Talwar and Jhingran, (1991).  

 

Using cast nets with various mesh sizes from January 2022 to December 2022, host fish samples were 

randomly collected from the Gomti River (26°50'4"N 80°54'52"E) near Dhobi Ghat, Pakka pul, Lucknow, 

Uttar Pradesh. The collected fish specimens were then identified in accordance with Talwar and Jhingran, 

(1991). 

 

Length-weight Measurements and Condition Factors 

The length-weight association for males, females, and both sexes was calculated using the equation W = a Lb 

(Le Cren, 1951). Where ‘W’ is the total weight (in grams), ‘L’ is the total length (in centimeters), "a" is a 

body form coefficient, and "b" is an exponent indicating isometric growth when equal to 3 and allometric 

growth when significantly different from 3 (Simon and Mazlan, 2008; Simon et al., 2009).  
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Statistical Analysis 

 

A linear regression model was used to estimate the parameters "a" and "b" of the exponential curve using 

length overweight data that had been log-transformed, log TW = log a + b log TL. The linear regression 

coefficients "a" and "b" were determined in the manner of Lagler (1966), Rounsefell, and Everhart (1953). 

Fulton's condition factor (Fulton, 2022), ‘K’, was calculated using the formula K= (TW/TL3) *100, where 

‘K’ stands for Fulton's condition factor, ‘TW’ stands for total weight, and ‘TL’ refers to the total length. K is 

brought close to unity in this case by employing factor 100. The correlation data was analyzed by using the 

analysis of variance (ANOVA) statistical tool. 

 

Ethics statement 

To avoid any form of harm to the experimental fish, the national guidelines of the ethical 

committee (CPCSEA, 2006) were strictly complied with during the period of experimental procedures and 

sampling. 

 

3 RESULTS 

 

3.1 Length-weight relationship  

For examining the length-weight relationship in Rita rita fish, 319 specimens were randomly sampled, and 

separate length-weight equations were made for the male, female, and pooled populations. The scatter 

diagram demonstrated a linear curve when the length was plotted against their respective weight as depicted 

in Figures 1, 2, and 3. 

 

 
Fig. 1. Length-weight relationship in males of Rita rita 
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Fig. 2. Length-weight relationship in females of Rita rita 

 

 
Fig. 3. Length-weight relationship in pooled population of Rita rita 

 

Logarithmic Regression 

Logarithmic regression equations of weight and length relationships and growth patterns are shown in Table 

1, while Table 2 shows the statistical analysis of the different length-weight attributes for males, females, and 

the pooled population. For males, females, and the pooled population, the coefficient of determination, or "r2" 

was found to be 0.931, 0.934, and 0.933, respectively. These values are significant at the 1% level showing a 

correlation between length and weight of the sampled fish.  

 

Table 1: Logarithmic regression equations of weight on length, values of coefficient of correlation (r2) and 

types of growth of male, female and pooled (male & female) of Rita rita. 

Sex Regression equation Cofficient of correlation (r2) Growth Pattern 

Male Log W = - 1.4738 + 2.6803 Log L 0.931 Allometric 

Female Log W = - 1.5387 + 2.7368 Log L 0.934 Allometric 

Pooled 

population 

Log W = - 1.5037 + 2.7058 Log L 0.933 Allometric 
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Table 2: Descriptive statistics of length and weight parameters of Rita rita 

Sex No. of 

fishes 

Range 

length (cm) 

Range 

weight (g) 

Mean length 

(cm) 

Mean 

weight (g) 

a b r2 

Male 182 11.3-28.9 24-330 19.302 104.483 0.229 2.680 0.931 

Female 137 8.5-27.5 15-278 18.148 94.189 0.214 2.736 0.934 

Pooled 319 8.5-28.9 15-330 18.807 100.062 0.222 2.705 0.933 

 

Fulton’s condition factor (K) 

The Fulton’s condition factor of Rita rita fish was estimated for males, females, and the pooled population 

separately. The K value was highest in females, followed by the pooled population and the males. The 

estimated values with average, standard error and range are shown in Table 3. The values of the condition 

factor ranged from 1.331 (males) to 1.393 (females) to 1.358 (pooled), which are indicative of the good 

health condition of sampled fish. The 'K' values were classified as follows by Barnham PSM and Baxter 

(1998) 1.60 (excellent), 1.40 (good), 1.20 (fair), 1.00 (poor), and 0.80 (highly poor). When the categorization 

was applied to the current study, the condition of the fish was fairly good. No significant variation was 

observed when considering the Fulton’s condition factor between males, females, and pooled samples (p< 

0.5). 

 

Table 3: Fulton’s Condition Factor values of Rita rita 

Sex n Average S E Max Min 

Male 182 1.331 0.074 2.409 0.878 

Female 137 1.393 0.117 3.8 0.98 

Pooled 319 1.358 0.095 3.8 0.878 

 

DISCUSSIONS 

 

The length-weight relationship's exponent value (b) plays a key role in predicting the growth pattern of many 

fish species (Froese, 2006). The computed 'b' values in the current study for male, female, and combined 

populations were 2.680, 2.736, and 2.705 respectively which fell under the normal distribution frequency of 

exponent b between 2.5 to 3.5. (Froese, 2006). The results showed that the females have the greatest 'b' value, 

indicating that they are in good physical health and acquire weight more quickly relative to length than the 

males and the pooled population. As noted by Le Cren, 1951; Yildrim et al., 1998 differences in "b" values 

may be caused by general fish conditions including age, sex, reproductive and feeding activity, and specific 

environmental factors. As b<3, the growth pattern exhibited by Rita rita fish is negative allometric growth 

which is also suggested by Ankita et al, 2022. Negative allometric growth in Rita rita also coincides with the 

negative allometric growth pattern of Wallogo attu from the Ganga, Yamuna, and Gomti rivers as reported by 

Sani et al. 2010; Sarkar et al. 2013. According to Wootton, 1990 b>3 indicates a negative allometric growth, 

where increment in length is more than the weight gain, and if b<3, indicates a positive allometric growth, 

where weight gain is higher than the length increment. 

 

Fulton’s condition factor  

 

Fish population, growth rates, and feeding intensity may all be tracked and evaluated using condition factors 

(Oni et al., 1983; Blackwell et al., 2000). The condition factors can also act as a good index to evaluate the 

state of the aquatic ecosystem of the fish habitat which can be heavily impacted by both biotic and abiotic 

environmental factors (Barnham, 2003). If the value of Fulton’s condition factor (K) of a fish species is more 

than 1 the overall fitness of fish species is presumed as the condition factor represents the health condition 

and well-being of fish (Nash et al, 2006). The K value of females (1.393) was higher than the pooled 

population (1.358) and males (1.331) in the present study showing that females are in better condition than 

the pooled population and the males (Table 3). The Fulton’s condition factor was found to be more than 1 in 

all three populations determining that the fishes are living in good condition. 

 

Conclusion 

 

The present work offers the source of information on the length-weight relationship and Fulton's condition 

factor for the population of Rita rita fish from the Gomti riverine ecosystem of Lucknow, Uttar Pradesh. The 
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current study on the length-weight relationship in Rita rita fish shows deflection from the cube law which 

suggests negative allometric growth.  The Fulton's condition factor (K) for males, females, and the 

pooled population was more than 1, indicating that the species in this river is in good condition and is 

growing well. To demonstrate that the aquatic system supports a greater growth rate of fish, comprehensive 

research incorporating the impact of environmental factors in varying growth rates in diverse aquatic systems 

and the water quality indicators is necessary. The findings of the study are important for the general idea of 

the status of R. rita, inhabiting the Gomti River and the local areas, for its species richness and steps in 

conservation policies caging it as lower risk near threatened in India. 
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