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Length-weight relationship and relative condition factor of striped dwarf catfish Mystus tengara from Rupnarayan River, West Bengal


[bookmark: _Hlk128509486][bookmark: _Hlk128512634]Abstract: The objective of the present study is to assess the length-weight relationships and relative condition factor of Mystus tengara (Hamilton, 1822) from the Rupnarayan River of W.B.  From January 2025 to December 2025, 311 specimens were collected (comprising 193females and 118 males) using conventional fishing equipment. Female specimens’ total length ranged from 5.2-12.9 cm and weight 2.3-19.9 gm, while male specimens length ranged from 7.5-10.9 cm and weight 2 -13.3 gm. Female dominated males in number and size. Length-weight relationship analysis indicated a strong correlation (r) and high growth performance. The female exhibits positive allometric growth (b=3.102), but the male exhibits negative allometric growth (b=2.97), and the combined population demonstrates (b=3.03), suggesting an optimum climate condition for fish growth. Relative condition factor (Kn) value ranges from 1.02±0.19 for females, while for males, 1.01±0.13, and 1.03±0.20 for the combined population. ‘Kn’ value higher than one (1) signifies a better condition of fish in a specific environmental state. Overall, the findings indicate that the environment of the Rupnarayan River is suitable for the healthy growth and development of Mystus tengara.
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1. Introduction:
The stripped dwaft catfish, Mystus tengara (Hamilton 1822), is a small indigenous freshwater fish belonging to the order Siluriformes and family Bargidae (Paul B et al. 2017; Jayaram 2003) widely distributed in both running and standing waters of rivers, ponds, flooded fields, and abandoned water bodies of the Indian subcontinent, Bangladesh, Pakistan, Afghanistan, Sri Lanka, Nepal, and Bhutan (Talwar and Jhingran 1991; Mondal A. et al. 2017; Gupta 2015). Mystus sp. supports the livelihoods of many subsistence and artisanal fishermen on the Indian subcontinent as an important source of nutrition for rural dwellers (Ahmed et al. 2012). Additionally, in recent years, the species has become more valuable for its ornamental value as an indigenous aquarium fish (Jayalal and Ramachandran 2012) and also exported as an ornamental fish in foreign fish markets (Gupta and Banerjee 2014a). However, due to heavy fishing pressure and various environmental and anthropogenic factors, the population of M. tengara is declining. According to the status, M. tengara is of least concern in India (Ng 2010).
Length-weight relationship is considered a significant biological parameter in fisheries because it determines the growth rate, maturity timing, taxonomic distinctions between species, population dynamics, and habitat suitability (Pauly 1984). Additionally, length-weight relationships are essential for stock assessment and conservation (Ahmed et al. 2012; Hossain et al. 2009; Martin-Smith, 1996). Increases in length, weight, or both are all indicators of growth. For this reason, length and weight can be used to estimate growth (Le Cren 1951). Since it is simpler to accurately measure length than weight in the field, weight can be predicted later by using the length-weight relation. Any individual or group of fish’s difference from expected weight or length is taken as evidence of their general well-being or health (Pauly 1993). Fish can grow in three ways (Ujjania et al. 2012; Gurkan and Taskavak 2007): isometric growth (b=3), positive allometric growth (b> 3), and negative allometric growth (b ˂3).
In fisheries science, condition factor is a standard practice that serves as a measure for growth coefficient attribution variability (Alam 2014). The relative condition factor can also be determined using the fish’s actual weight and experimental weight obtained from the length-weight relationship. It gives a numerical representation of a fish's state, including its level of health, robustness, plumpness, and fatness (Rao et al. 1987). A fish's health changes due to interactions between its food situation, parasite diseases, and external physical variables. It represents recent physical and biological conditions (Gupta and Tripathi 2017). With the calculation of the condition factor, the growth evaluation and well-being are verified (Froese and Pauly, 1998). A few studies on length weight relationship of M. tengara have been carried out in India, Bangladesh (Akther et al. 2017; Gupta et al. 2015; Mitu et al. 2019; Kalita 2017). Therefore, no data is available on length weight relationship and condition factor of M. tengara from the Rupnarayan River. The objective of the present study was to provide more information of length weight relation and condition factor of Mystus tengara from the Rupnarayn River.
2. Materials and methods:
2.1. Description of study area: 
The Rupnarayan River watershed area was used as the site for this study. On the foothills of the Chhota Nagpur plateau, northeast of the town of Purulia, it originates as the Dhaleswari. After passing through the town of Bankura, where it is known as the Dwarakeswar River, it then takes a convoluted southeasterly course and joins the Silai close to the town of Ghatal, Purba Medinipur, and takes the name Rupnarayan there. We select four sides of Rupnarayan for monthly sampling. Sampling side details given below: (Table 1)
2.2. Method of sampling and data collection:
In total, 311 fish were collected every month from January 2023 to December 2023 with the help of local fishermen, and a variety of traditional fishing equipment (Cast net, gill net, and drag net) was used for sample collection. After collection, specimens were preserved in 10% formalin and brought to the laboratory, where they were identified (according to Jayaram 2003; Talwar and Jhingran 1991). The fish was individually measured for length and weight. Total length (TL) was measured to the nearest centimeter (nearest 0.01cm) from the tip of the snout (mouth closed) to the extended tip of the caudal fin. Using a top-loading balance, the weight (W) of each fish was measured to the nearest gram (nearest 0.001 g).
2.3. Length-weight relationship:
(Ricker 1973 and Pauly 1983) exploited the allometric growth formula, which is represented as
W = aLb, to calculate the length-weight relationship.
Where W = indicates weight in grams,
L = Indicate length in centimeters,
a = is a constant, and
b = denotes an exponent.
(Le Cren's 1951) The recommendation that the equation be converted into a logarithmic form led to the following expression:
Log W = Log a + b Log L.
Where b = is the growth coefficient
a = is a constant indicating initial growth.
The parameters ‘a ’ and ‘b’ were estimated by linear regression on log transformed equation:
2.4. Relative Condition Factor:
Specific variations from the common length-weight relationship have been investigated using the ordinary name condition. The following formula was used to estimate the Relative condition factor (Le Cren 1951).
  Kn = W/^W
  Where W = observed weight
 ^W = calculated weight from the length-weight relationship formula.
2.5. Data Analysis:
Microsoft Office 10 was used to generate the mean, standard deviation (SD), and coefficient of correlation (r) of TL and BW. The ANOVA test in Excel (Microsoft Word, Version 2010) was applied to determine the level of r2.
3. Results and discussion:
 The total length of female M. tengara ranges between 5.2 to 12.9 cm (mean 9.41±1.83 cm), whereas in males it ranges from 7.5 to 10.9 cm (9.38±0.68 cm). The combined population showed a length range of 5.2 to 19.9 cm with a mean of 9.40±1.50, respectively. The body weight of females varied from 2.3 to 19.9 gm (mean 10.8±5.79 gm), while in males it ranged from 3 to 13.3 gm (mean 7.63±1.92 gm).  The combined population exhibited a weight range of 2.3-19.9 gm with a mean of 9.22±4.83. These results indicate that females were comparatively larger and heavier than males.
The length-weight relationship analysis revealed that the growth coefficient (b) was 3.102 for females, 2.97 for males, and 3.03 for the combined population, with corresponding intercept (a) value of   -2.072, -2.012, and 2.028, respectively. The regression equations obtained were:
Mystus tengara (female) – Log W = -2.072+3.102 Log L
Mystus tengara (male) – Log W = -2.012+2.97 Log L
Mystus tengara (combined male and female) – Log W = -2.028+3.03 Log L
The coefficient of correlation (r) values were 0.957 for females, 0.855 for males, and 0.933 for the combined population, indicating a strong positive relation between length and weight.
The b value greater than 3 in females indicates positive allometric growth, while in males (b = 2.97), growth was slightly negative allometric. The combined population also exhibited positive allometric growth (b=3.03). These values fall within the expected range of 2.5-4.0 for teleost fishes (Hile, 1936; Martin, 1949). Similar growth patterns have been reported in M. tengara and related species from different habitats (Gupta and Banerjee, 2015; Mitu et al., 2019; Jana et al., 2022), which support the present findings.
Variation in the growth coefficient (b) may be attributed to environmental factors such as food availability, habitat conditions, gonadal maturation, and seasonal variation (Le Cren, 1951; Weatherley, 1972; Frose, 2006). Recent studies have also emphasized the influence of ecological variability and habited difference and habited differences on growth patterns in Mystus species (Jana et al., 2022; Nair et al., 2022). The slightly lower b value in males may be associated with energy allocation towards reproductive activities during the breeding season.
The relative condition factor (Kn) is an important indicator of fish health and environmental suitability. In the present study, the mean Kn value was 1.02 ±0.19 for females, 1.01±0.13 for males, and 1.03±0.20 for the combined population. Since the Kn values were close to or greater than 1, it indicates that the fish were in good physiological condition and the habitat was favorable for growth (Le Cren, 1951; Bangenal and Tesch, 1978). Similar findings have been reported for Mystus species from other freshwater ecosystems. For instance, Kalita et al. (2017) reported a Kn value of 1.00 ± 0.125 for Mystus tengara from Assam, which is comparable to the present study. These results further indicate the presence of sex-specific variation, where females generally exhibit slightly better physiological condition than males.
Overall, the results suggest that the environmental conditions of the Rupnarayan River are suitable for the growth and well-being of M. tengara; the observed differences between male and female populations further indicate sex-specific variation in growth patterns and physiological condition.
4. Conclusion:
The present study provides valuable insights into the length-weight relationship and relative condition factor of M. tengara from the Rupnarayan River, West Bengal. The observed growth pattern indicated positive allometric growth in females and the combined population, while males exhibited negative allometric growth. The strong correlation between length and weight suggests a healthy growth pattern of the species in the study area.
The relative condition factor (Kn) values close to or above unity indicate that the fish population is in good physiological condition and the environmental conditions of the river are favorable for their growth and survival. Overall, the findings highlight the ecological suitability of the Rupnarayan River for M. tengara and provide important baseline data that can support future research, conservation planning, and sustainable fisheries management in the region.
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Table 1: Details of sampling sites:
	Sl.no
	Sample area
	Latitude & Longitude of the Sampling Station

	1.
	Tamluk Town
	22°16'58.3"N 87°55'53.4"E

	2.
	Natshaler char
	22°20´20.44´´N 88°82´34´´E

	3.
	Kolaghat Rail Bridge
	22°26´08´´N 87°52´59´´E

	4.
	Geonkhali - Gadiara Ferry Ghat
	22.21´99´´N, 88.04´62´´E


Table 2: Mean ± Standard deviation of Body weight (BW) and Total length (TL), value of ‘a’ and ‘b’.
	Species
	Sex
	Size Range (cm)
	Mean±SD TL (cm)
	Weight Range(g)
	Mean±SD BW (g)
	Value of ‘a’
	Value of ‘b’

	Mystus tengara
	Female (n=193)
	5.2-12.9
	9.41±1.83
	2.3-19.9
	10.8±5.79
	-2.072
	3.102

	
	Male(n=118)
	7.5-10.9
	9.38±0.68
	3-13.3
	7.63±1.92
	-2.012
	2.97

	
	Combined male and female(n=311)
	5.2-12.9
	9.40±1.50
	2.3-19.9
	9.22±4.83
	-2.028
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Table3: Value of Correlation coefficient ‘r’, Kn range and Mean ± Standard deviation of condition factor ‘Kn’
	Species 
	sex
	Value of “r”
	Kn range
	Mean±SD of kn

	Mystus tengara
	Female 
	0.957

	0.64±1.76
	1.02±0.19

	
	Male 
	0.855

	0.70±1.40
	1.01±0.13

	
	Combination of male and female 
	0.933

	0.58±1.81
	1.03±0.20




























Fig 1: Relation between log total length (cm) and body weight (gm) of female M. tengara
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Fig 3: Relation between log total length (cm) and body weight (gm) of combined male and female M. tengara


log of weight	
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Fig 2: Relation between log total length (cm) and body weight (gm) of male M. tengara

log of weight	
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