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 A freshwater fish of the family Channidae 
(Actinopterygii Perciformes), Channa stewartii was 
first described as an Assamese Snakehead in 1867 
by Playfair from Cachar in Assam.  The species is 
endemic to the Brahmaputra River Basin (upper, 
middle, and lower) in India and Bangladesh, as well 
as the Ganges River basin extending from southern 
Nepal south-eastward (Talwar and Jhingran, 1991; 
Borah et al., 2018; Kalita et al., 2018). Typically, the 
fish exhibits a dark violet to brown color on the back, 
gradually fading to dull white (tinged with purple) 
underneath.  The back and flanks of the fish are 
adorned with large black blotches.  The fins are blue 
with black spots, and the edges are red, while the

pectoral fins display a reddish hue.  Notably, the 
gular region of the head lacks patches of scales.  In 
terms of sexual dimorphism, females lack the vibrant 
colors seen in males but are slightly duller and have 
a yellowish tint (Bhattacharya and Mahapatra, 2018).

 C. stewartii is listed as a least-concern 
species in the IUCN Red List.  It is native to the 
north-east Indian states (Arunachal Pradesh, Assam, 
Manipur, Meghalaya, Nagaland, and Tripura), Nepal, 
and Bangladesh (Chaudhry, 2010).  The genetic 
diversity of the striped snakehead in India is not well-
documented, particularly in terms of mitochondrial 
genes, especially 16S rRNA.  Currently, there are 
no 16S mitochondrial sequence records for the 
striped snakehead from Assam, India. 
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ABSTRACT

 The Assamese snake-head fish, Channa stewartii (Playfair, 1867) is endemic to the Brahmaputra 
River Basin (upper, middle, and lower) in India and Bangladesh, as well as the Ganges River basin 
extending from southern Nepal south-eastward.  This study aimed to examine the taxonomic status and the 
length-weight relationship and condition factor of C. stewartii populations from a newly found community 
in Assam, Morigaon district, India.  Taxonomic assessment involves morphological examination and 
comparison with existing literature to confirm the species identity.  The morphological observation clearly 
indicated that C. stewartii specimens were distinguished by their blue fins with black patches, red fin 
edges, and reddish-pink pectoral fins.  The female fishes have slightly duller, yellowish colours than the 
males, although they still have brighter colours than the males. Phylogenetic analyses also showed that 
our recent collection was clustered with C. stewartii from Assam, India.  Measurements of C. stewartii 
length-weight relationship exhibited that both male (b = 3.389) and female (b = 3.396) showed a positive 
allometric growth.  Additionally, the condition factor (K) for both sexes exceeded 1, indicating the 
well-being and health of the fish in their habitat.  The findings contribute to the understanding of the 
ecological characteristics and population dynamics of C. stewartii in Morigaon district, providing 
valuable information’s for fisheries management and conservation efforts in the region. 
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 Length weight relationships can provide 
an easy alternative to estimating body weight using 
length measures that are less variable and easily 
collected in the field (Primavera et al., 1998). 
Assessing fish condition based on weight at a 
specific is considered a reliable indicator of energetic 
condition or energy reserves throughout various 
life cycle stages.  The condition factor (K) reflects 
the well-being of the population during various life 
cycle phases (Lambert and Dutil, 1997).  This factor 
is viewed as a mathematical expression of the well-
being of fish species.  Examining fish growth 
outcomes and the correlation between length and 
weight is crucial.  The length-weight connection 
plays a significant role in fisheries management, 
providing insights into the size, structure, age, and 
overall health of the fish.  The statistical relationship 
between these two parameters is extremely important 
for understanding their shape, biology, nutrition, 
condition, and growth rate.

 Despite its importance to the economy, 
society and environment, data on the length-weight 
relationship and condition factor for C. stewartii are 
relatively limited.  There exists a critical research 
gap in seamlessly integrating these approaches. 
Additionally, the lack of standardization in the 
combining morphological and genetic data, 
identifying universally applicable genetic markers, 
and recognizing taxonomic gaps in poorly studied 
species all necessitate further research.  To achieve 
a comprehensive understanding of the diversity, 
taxonomy, and dynamics of the fish ecosystem, 
these gaps must be addressed.  Consequently, this 
study focuses on determining the taxonomic status 
based on morphology and genetic data, as well 
as exploring the length-weight relationship and 
condition factor of C. stewartii from Tarani Kalbari 
in the Morigaon district of Assam.  This research 
aims to contribute to species identification, fish 
growth assessment, health monitoring, and the 
management of the fish population in its natural 
environment, which is critical for a breeding 
purpose.  

Sample collection and length-weight relationship 
study

 A total of 119 specimens of Channa 
stewartii, measuring between 20.5 and 26.0 cm 
in length and weighing between 80 and 200 g for 
both sexes, were randomly collected from Tarani 
Kalbari (Moijhali) in the Morigaon district of 
Assam, India, from January 2022 to February 2023 
(Figure 1).  Local fishermen assisted in capturing 
C. stewartii using fishing nets (Ghukijal) and 
bamboo traps (Sepa).  Small plastic tarpaulin tanks 
were used for transfer during measurement, with 
length recorded in centimeters (nearest to 0.1 cm) 
and weight in grams (nearest to 0.1 g).  Fish were 
promptly released into the water to prevent injury.  
Morphological identification of specimens was 
carried out following Talwar and Jhingran (1991) 
and Musikasinthorn (2000).

16S Mitochondrial sequencing and molecular 
identification
 
 C. stewartii of four specimens procured 
from a newly identified population from Tarani 
Kalbari of Morigaon district, Assam, India (Figure 1) 
was used for molecular identification.  Using sterile 
scissors, 50–100 mg of muscle tissue from each 
of the four samples were dissected and placed 
in a 1.5 mL sterile tube containing 99% ethanol. 
Subsequently, the tissue samples were stored at -20 °C 
in the laboratory of the Postgraduate Department 
of Zoology at Darrang College for further study.

 Total genomic DNA was extracted from 
muscle tissue using a DNeasy tissue kit (QIAGEN, 
Valencia, USA) as directed by the manufacturer. 
The 16S mitochondrial gene was amplified from 
snakehead samples using the primers 16S ar 
(5’-CGCCTGTTTATCAAAAACAT-3’) and 16Sbr 
(5’-CCGGTCTGAACTCAGATCACGT-3’) 
(Palumbi, 1996).  Each 25 μL PCR reaction consisted 
of 3 μL (10–100 ng) of genomic DNA, 12.5 µL 
of MyTaq HS Red Mix PCR Kit (Bioline), 2 mM 
MgCl2, 0.6 μM of each primer, and 5.5 µL of double 
distilled water (ddH2O).

MATERIALS AND METHODS
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Figure 1. Map of study area and sample collection.
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 The amplification conditions included an 
initial denaturation at 95 °C for 2 min, 35 cycles of 
denaturation at 95 °C for 15 s, annealing at 50 °C 
for 30 s, extension at 72 °C for 30 s, and a final 
extension at 72 °C for 5 min.  The reaction was 
then held at 4 °C.  The PCR products were purified 
using ExoSAP-ITTM (Applied Biosystems) and 
analyzed on a 1% agarose gel and stained with 
Gel Red (Bioline).  The PCR products were then 
sequenced in both directions on an ABI 3500 
capillary sequencer using 16S universal primers as 
directed by the manufacturer (at Eurofins Genomics 
India Pvt Ltd, Bangalore).  The nucleotide sequences 
were submitted to the public sequence repository 
GenBank (NCBI) after verification.  The NCBI’s 
Nucleotide BLAST tool was used to corroborate 
the snakehead sample data.

 The dataset for phylogenetic analyses 
included multiple 16S rRNA sequences extracted 
from GenBank (NCBI).  The phylogenetic tree 
was constructed using Maximum Parsimony, as 
implemented in MEGA11 (Tamura et al., 2021). 
The bootstrap consensus tree was derived from 
1,000 replicates.

Length-weight relationship and condition factor

 The following formula (Le Cren, 1951) was 
used to calculate the length-weight relationship:

  W = aLb

 where W = weight in grams, L = length 
in centimeters, a = constant, and b = the exponent 
of the regression curve.  Tesch (1971) transformed 
the equation into a logarithmic form to estimate 
the Log W = Log a + b. Log L

 where a = constant (initial growth), b = 
growth coefficient, Log W = dependent variable, 
Log L = independent variable.  The logarithmically 
converted total length and total weight data were 
used to determine the correlation coefficient (r) and 
coefficient of determination (r2). The coefficient 
of correlation (r) was calculated to identify a 
characteristic of linear regression.

 Following Fulton (1904), the condition 
factor (KF) was calculated using the formula:

  KF = 100×W/L³

 where W = weight in g, L = length in cm; 
100 = factor to bring the KF nearest to unity.  The 
t-test was used to determine if there is a significant 
difference between the length and weight of the 
fish, which compares the mean length and mean 
weight of the fish sample to assess if there is 
significant difference between these two variables. 
The comparison was conducted at a significant 
level of 0.05, meaning if the calculated p-value 
is less than 0.05 then the difference between the 
groups is considered statistically significant.

Morphological identification

 Sex identification was performed based 
on the secondary sexual characteristics, Males 
are distinguished from females by a high, sharply 
pointed head, a dorsal fin with vivid colour, and 
a body with spots. In comparison to males, females 
exhibit a shorter dorsal fin and a larger head. 
Additionally, females have pectoral fins with a ‘U’ 
shape, a rounded caudal fin, a slight deviation at the 
lower jaw, a wide mouth gap, and a thin lip (Figure 2) 
(Bhattacharya and Mahapatra, 2018).

Genetic identification

 The amplification of Assamese snakehead 
samples from Tarani kalbari (Morigaon District) 
yielded 562 bp amplicon.  Nucleotide BLAST results 
revealed a 99% homology between the snakehead 
samples and the complete mitochondrial genome 
(size: 16.765 kb) of Channa stewartii (retrieved 
GenBank accession number NC_071939).  The 
sequences from four specimens of C. stewartii 
have been successfully deposited in GenBank with 
the accession numbers OR056418 OR618338, OR
618339, and OR618340.  The novel sequence (OR
056418, OR618338, OR618339, and OR618340) 
have shown a clade with C. stewartii with strong 
bootstrap support (99%) (Figure 3).

RESULTS AND DISCUSSION
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Figure 3. Maximum Parsimony analysis for 16 S rRNA-based evolutionary profile of Channa stewartii (GenBank 
 IDs assigned to sequences from the samples of four specimens: OR056418, OR618338, OR618339, and 
 OR618340).

OR056418 Seq 1 DCZL01 Channa stewartii
OR618339 DCZL04 Channa stewartii
OR618340 DCZL05 Channa stewartii
HM117224.1 Channa stewartii voucher NE-W3
HM117225.1 Channa stewartii voucher NE-W2
OR618338 Seq 3 DCZL03 Channa stewartii
HM117212.1 Channa aurantimaculata voucher NE-CA1
EU1342176.1 Channa aurantimaculata voucher CARE-CA2
EU1342175.1 Channa aurantimaculata voucher CARE-CA1
MZ781220.1 Channa gachua voucher KTS2 haplotype H2
MZ781215.1 Channa gachua voucher KTM1 haplotype H1
MZ781217.1 Channa gachua voucher KTM3 haplotype H2
KY304107.1 Channa harcourtbutleri
KY412812.1 Channa harcourtbutleri voucher CRM-MH02
KY574293.1 Channa harcourtbutleri isolate A10 CRC02
KC200553.1 Channa lucius haplotype 2
KC200552.1 Channa lucius haplotype 1
HM117230.1 Channa bleheri voucher NE-CBL2
HM117229.1 Channa bleheri voucher NE-CBL1
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Figure 2. Morphology of Channa stewartii: (a) a female and (b) a male. 
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Regression of total length to morphometric values 
and correlation

 A total number of 119 fish samples were 
collected for this study, with lengths ranging from 
20.5 to 26.0 cm and weights from 80 to 200 g. 
Table 1 shows the regression of total length on 
each characteristic.  These equations are useful for 
predicting the value of each respective trait when 
only total length is available.

Length-weight relationship, relative condition factor 

 The b exponents for the length-weight 
relationship observed for males (+3.389) and 
females (+3.396) indicated positive allometric
growth.  In addition, the r2 indicated that ~87% of 

the variation in weight is explained by length, hence 
indicating a well-fit regression model.  Table 2 shows 
Length-weight relationship and condition factor 
(KF) of Channa stewartii. 

 Growth is said to be positive allometric 
when the weight of an organism increases more 
than length (b>3) and negative allometric when 
length increases more than weight (b<3) (Morey 
et al., 2003; Datta et al., 2013) which indicates 
that fish's bodies are growing more quickly than 
their weight if b<3.  In the research of Channa 
punctatus, similar positive allometric growth was 
observed (Singh and Serajuddin, 2017; Hossen 
et al., 2019).  According to Hile (1936) and Martin 
(1949) the ‘b’ value usually ranges from 2.5 to 4.0 
and for an ideal fish it remains constant (Allen, 1938).

88

       Note: n = sample size; SD = standard deviation; a = constant; b = exponent of the regression curve; r² = coefficient of determination; 
 KF = condition factor

  

Sex

Male 

Female

n

51

68

a

0.003

0.003

b

3.389

3.396

r²

0.885

0.876

KF

1.005

1.004

p-value

p<0.05

p<0.05

Range

20.5–26.0

20.5–26.0

Mean±SD

22.8±1.6

23.0±1.5

Range

20.5–26.0

20.5–26.0

Mean±SD

22.8±1.6

23.0±1.5

Length (cm) Weight (g)

  Table 2. Length-weight relationship and condition factor (KF) of Channa stewartia.

Range (cm)

20.5  26.0
17.5  22.5

2.9  4.5
4.83  5.5
0.72  4.9
5.5  12.5
3.0  4.3

10.9  13.8
6.8  8.1
2.2  3.3
2.5  3.6
1.0  2.0
3.0  8.1
1.3  2.9
3.0  4.4

        Morphometric
        measurements

Total length (TL)
Standard length (SL)
Body height (BH)
Head length (HL)
Eye diameter (ED)
Pre dorsal length (PdL)
Post orbital length (PoL)
Dorsal fin base length (DBL)
Anal fin base length (ABL)
Pelvic fin base length (PvBL)
Pelvic fin length (PvL)
Anal fin height (AH)
Anal fin base length (ABL)
Dorsal fin height (DH)
Caudal fin length (CL)

Mean±SD (cm)

22.9±1.5
19.5±1.4
3.9±0.5
5.4±0.3
2.2±1.9
7.8±2.4
3.7±0.4
11.7±0.9
7.5±0.4
2.9±0.4
3.3±0.4
1.6±0.4
6.9±1.6
2.1±0.5
3.8±0.4

Regression Equation
Log Y = a+b Log X

SL = -0.226+0.858TL
BH = -0.956+0.211TL
HL = 0.565+0.210TL
ED = 3.0696-0.037TL
PdL = -2.497+0.449TL
PoL = 0.285+0.148TL
DBL = 2.577+0.398TL
ABL = 5.286+0.097TL
PvBL = 1.402+0.067TL
PvL = 2.325+0.041TL
AH = 1.819+0.150TL

ABL = 1.617+0.232TL
DH = 1.449+0.153TL
CL = -1.562+0.235TL

Correlation
coefficient (r)

0.941
0.645
0.929
0.029
0.275
0.538
0.654
0.338
0.227
0.168
0.613
0.215
0.475
0.811

  Table 1. Regression equation of total length (X) on various morphometric characters (Y) and correlation coefficient 
 between total length and each trait of Channa stewartii (measurement in cm).
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CONCLUSION
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In the current study, male and female scores are 
both greater than three, indicating good allometric 
growth.  According to Saikia et al. (2011), the 
Assam C. punctatus developed allometrically.  
Higher 'b' values are associated with better feeding 
performance (Saikia et al., 2011).  A similar higher 
correlation coefficient of Length and weight ‘r’ and 
high degree of exponential growth ‘b’ was observed 
in Channa aurantimaculata (Bhatta and Goswami, 
2014).  Positive allometric growth is observed due to 
the period of food availability and intensity of food 
consumed because of the favorable condition.  As a 
result, it reflects on the Length-Weight relationship.

 Both sexes were in good health in their 
natural environment, as shown by the estimated 
values of "KF" for males and females being 1.005 
and 1.004, respectively, which are greater than the 
value of 1 (Table 2).  The Physical and biological 
circumstances of a fish can be known by the 
condition factor (K) of a fish.  The changes obtained 
in condition factor are due to different feeding 
conditions, physiological factors and different 
interactions among other fishes (Le Cren, 1951). 
K-factor is an important metric for measuring 
fish feeding intensity and growth rate in general 
(Oni et al., 1983).  By predicting interactions 
between biotic and abiotic components, the 
condition factor serves as a parameter to evaluate 
a fish's environmental adaptation (Froese, 2006). 
If the factor value is more than one (k>1), the fish 
is healthy and should preferably be in its natural 
habitat.  K values exceeding one for both males 
and females indicate that the fish are in good health 
condition.  High K-values for both species indicates 
that the condition factor grew as fish length and 
weight increased (Yousuf and Khurshid, 2008). 
Difference in the length-weight relationship implies 
the effects by geographical and environmental 
conditions (Damchoo et al., 2021).

 According to the study mentioned above, the 
‘b’ values for both sexes (male = 3.389 and female = 
3.396) show a positive allometric growth pattern.  
The condition factors of both sexes are greater than 
one, indicating high health and habitat compatibility.

These facts are essential for understanding the 
characteristics, breeding seasons, habitat suitability, 
feeding patterns, and native habitat of the species. 
They may be beneficial for management and 
conservation initiatives.  The evolutionary analysis 
revealed that the new sequence obtained from the 
present study, which have been assigned GenBank 
accession numbers OR056418, OR618338, OR
618339, and OR618340, form a clade with GenBank 
Sequences of Channa stewartii with bootstrap 
support of 99%.

 The authors would like to thank the 
Principal of Darrang College, Tezpur, India and 
the HoD, Department of Zoology, Darrang College 
for providing laboratory space for this study.  The 
authors express sincere thanks to Head of department 
of Zoology, Gauhati University, India and the 
Head of the department of Zoology, Morigaon 
college, Assam and the other faculty members of 
the department for their excellent support.

Bhatta, B. and M.M. Goswami. 2014. Length-
 weight relationship and condition factor of 
 Channa aurantimaculata (Musikasinthorn, 
 2000) studied in a riparian wetland of 
 Dhemaji District, Assam, India. Journal 
 of Research in Biology 3(8): 1147–1152.
Bhattacharya, S. and B.K. Mahapatra. 2018. Explicit 
 illustration on morphology and habitat 
 preference of Channa stewartii (Playfair, 
 1867). In: Sustainable Management of 
 Aquatic Resources (eds. B.K. Mahapatra, 
 A.K. Roy and N.C. Pramanik), pp. 55–62. 
 Narendra Publishing House, New Delhi, 
 India. 
Borah, S., P. Gogoi, B.K. Bhattacharjya et al. 
 2018. Length–weight and length–length 
 relationship of two endemic snakehead 
 fish species from Brahmaputra river 
 basin, Assam, India. Journal of Applied 
 Ichthyology 34(3): 788–790. DOI: 10.
 1111/jai.13685.
 



JOURNAL OF FISHERIES AND ENVIRONMENT 2024, VOLUME 48 (1)

Chaudhry, S. 2010. Channa stewartia. IUCN 
 Red List of Threatened Species 2010: 
 e.T166650A6255696. https://dx.doi.org/
 10.2305/IUCN.UK.2010-4.RLTS.T166650
 A6255696.en. Cited 28 Jun 2023.
Damchoo S., C. Grudpan, A. Jutagate, J. Grudpan 
 and T. Jutagate. 2021. Morphological 
 investigation and length-weight relationships 
 of long-snouted pipefish Doryichthys 
 boaja (Syngnathidae) from two different 
 environments. Agriculture and Natural 
 Resources 55(4): 664–673.  
Das, S.K. and S.K. Majhi. 2015. Low water 
 temperature induces stress and affects 
 somatic growth in teleost Channa stewartii 
 (Perciformes). Aquaculture Research 
 46(12): 3088–3092.
Dua, A. and K. Kumar. 2006. Age and growth 
 patterns in Channa marulius from Harike 
 Wetland (A Ramsar site), Punjab, India. 
 Journal of Environmental Biology 
 27(2): 377–380.
Froese, R. 2006. Cube law, condition factor and 
 weight–length relationships: history, meta-
 analysis and recommendations. Journal 
 of Applied Ichthyology 22(4): 241–253. 
 DOI: 10.1111/j.1439-0426.2006.00805.x.
Fulton, H. 1904. Descriptions of some new species 
 and varieties of Cataulus from the collection 
 of the Late Hugh Nevill, Esq. Annals and 
 Magazine of Natural History 13(78): 
 452–453. DOI: 10.1080/0022293040856
 2478.
Goel, C., A. Barat, V. Pande, S. Ali and R. Kumar. 
 2011. Length weight relationship of snow 
 trout (Schizothorax richardsonii) based 
 on linear and nonlinear models from hill 
 stream of Uttarakhand, India. World 
 Journal of Fish and Marine Sciences 
 3(6): 485–488.
Hile, R. 1936. Age and growth of the Cisco, 
 Leucichthys artedi (Le Sueur), in the 
 Lakes of the northeastern highlands, 
 Wisconsin. Bulletin of the United States 
 Bureau of Fisheries 48: 211–317.

Hossen, M.A., A.K. Paul, M.A. Hossain, et al. 
 2019. Estimation of biometric indices for 
 snakehead Channa punctata (Bloch, 1793) 
 through Multi-model Inferences. Jordan 
 Journal of Biological Sciences 12(2): 
 197–202.
Kalita, M., H. Choudhury, A. Saikia and D. Sarma. 
 2018. Length–weight relationships of four 
 endemic snakeheads [Channa andrao 
 Britz, 2013, Channa aurantimaculata 
 Musikasinthorn, 2000, Channa bleheri 
 Vierke, 1991, and Channa stewartii 
 (Playfair, 1876)] from the Brahmaputra 
 drainage, northeast India. Journal of 
 Applied Ichthyology 34(6): 1367–1368.  
 DOI: 10.1111/jai.13804.
Kumar, D.B., N.R. Singh, D. Binku and D. Kar. 2014. 
 Length-weight relationship of Labeo rohita 
 and Labeo gonius (Hamilton-Buchanan) 
 from Sone Beel, the Biggest Wetland of 
 Assam, India. Journal of Environmental 
 Research and Development 8(3A): 587–
 593.
Kumar, S., G. Stecher and K. Tamura. 2016. MEGA7: 
 molecular evolutionary genetics analysis 
 version 7.0 for bigger datasets. Molecular 
 Biology and Evolution 33(7): 1870–1874. 
 DOI: 10.1093/molbev/msw054.
Lambert, Y. and J.D. Dutil. 1997. Can simple 
 condition indices be used to monitor and 
 quantify seasonal changes in the energy 
 reserves of  cod (Gadus morhua)? 
 Canadian Journal of Fisheries and 
 Aquatic Sciences 54(S1): 104–112. DOI: 
 10.1139/f96-149.
Le Cren, E.D. 1951. The length-weight relationship 
 and seasonal cycle in gonad weight and 
 condition in the perch (Perca fluviatilis). 
 Journal of Animal Ecology 20: 201–219.
Martin, W.R. 1949. The Mechanics of Environmental 
 Control of Body Form in Fishes. The 
 University of Toronto Press, Toronto, 
 Canada. 81 pp.

90



JOURNAL OF FISHERIES AND ENVIRONMENT 2024, VOLUME 48 (1) 91

Morey, S.L., W.W. Schroeder, J.J.  O'Brien and 
 J. Zavala‐Hidalgo. 2003. The annual cycle 
 of riverine influence in the eastern Gulf 
 of Mexico basin. Geophysical Research 
 Letters 30(16): 1867. DOI: 10.1029/2003
 GL017348.
Musikasinthorn, P. 2000. Channa aurantimaculata, a 
 new channid fish from Assam (Brahmaputra 
 River basin), India, with designation of 
 a neotype for C. amphibeus (McClelland, 
 1845). Ichthyological Research 47: 27–37.
Oni, S.K., J.Y. Olayemi and J.D. Adegboye. 1983. 
 Comparative physiology of three ecologically 
 distinct freshwater fishes, Alestes nurse 
 Ruppell, Synodontis schall Bloch and 
 S. Schneider and Tilapia zilli Gervais. 
 Journal of Fish Biology 22: 105–109. 
Palumbi, S.R. 1996. Nucleic acids II: the polymerase 
 chain reaction. In: Molecular Systematics, 
 2nd ed. (eds. D.M. Hillis, C. Moritz and 
 B.K. Mable), pp. 205–247. Sinauer, 
 Sunderland, Massachusetts, USA.
Primavera, J.H., F.D. Parado-Estepa and J.L. Lebata. 
 1998. Morphometric relationship of length 
 and weight of giant tiger prawn Penaeus 
 monodon according to life stage, sex and 
 source. Aquaculture 164(1–4): 67–75.

Saikia, A.K., A.S.K. Singh, D.N. Das and S.P. 
 Biswas. 2011. Length-Weight relationship 
 and condition factor of spotted snakehead, 
 Channa punctatus (Bloch). Bulletin of 
 Life Science 17: 102–108.
Singh, M. and M. Serajuddin. 2017. Length-weight, 
 length-length relationship and condition 
 factor of Channa punctatus collected from 
 three different rivers of India. Journal of 
 Entomology and Zoology Studies 5(1): 
 191–197.
Talwar, P.K. and A.G. Jhingran. 1991. Inland 
 Fishes of India and Adjacent Countries. 
 Oxford-IBH Publishing Co. Pvt. Ltd., 
 New Delhi, India. 541 pp.
Tamura, K., G. Stecher and S. Kumar. 2021. MEGA 
 11: Molecular evolutionary genetics 
 analysis version 11. Molecular Biology 
 and Evolution 38(7): 3022–3027. DOI: 
 10.1093/molbev/msab120.
Yousuf, F. and S. Khurshid. 2008. Length- weight 
 relationship and relative conditions factor 
 for the halfbeak Hamirampus far Forsskål, 
 1775 from the Karachi coast. University 
 Journal of Zoology, Rajshahi University 
 27: 103–104. DOI: 10.3329/ujzru.v27i0.
 1967.


