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Abstract: Scale samples of Channa marulius were collected and studied for age determination and calculation of growth
parameters. The fish were sampled from Harike Wetland during 1998 to 1999. Linear relationship with a high degree of correlation
was observed between total fish length and the lateral scale radius. Age determination studies revealed 5 age groups. The
harvestable size falls just below the 2 year. The regression equation is given. Various growth parameters indicate a hardy nature of

the fish and the suitability of habitat ecology for its optimum growth.
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Introduction

Channa marulius  (Hamilton-Buchanan), locally
known as ‘Sof is the largest among the murrel species and is
an inhabitant of larger rivers, canals, lakes and other aquatic
habitats along with other species of same genus (Wee,1982).
The fish belonging to genus Channa contribute a lot to the
commercial fishery of inland waters of northern India. High
market price, tolerance to a variety of habitats and carnivorous
food habit make them an important element of fish farming
which demands an understanding of their biology and
ecological requirements (Wee, 1982; Kilambi, 1986). The
perusal of literature indicate that lots of work has been done on
Channa striatus and C. punctatus with respect to their
spawning frequency, parental care, fecundity (Qasim and
Qayyum, 1961) and their biology (Alikunhi, 1953; Bhatt,
1969,1970; Reddy, 1981; Abbas and Siddiqui, 1987). However,
little is known about the age and growth history of C. marulius.

The present study has been undertaken to describe
age related growth patterns for this fish from Harike Wetland
(31010' 15" N, 740 57 E). This site is a Ramsar sites in India
situated in the state of Punjab. Age structure of the population,
growth parameters, survival and mortality rates have been
deduced using scales from the fishes sampled from Harike
Wetland.

Materials and Methods

The samples were collected from commercial
catches (using primarily hooks and occasionally gill nets). The
weight and total fish lengths were recorded. Scales of this fish
were found to be suitable for age & growth determination and
the results obtained are in accordance with already established
standards in this field. The data is based on a study of scales
from 100 fish samples (mixed) collected from the commercial
catches.

The methods used for the collection of scales, the
measurements and the methodology for back calculated
lengths and calculations for various growth parameters are

based on the methodology recommended by Tandon and Johal,
(1996). The “key scales” were removed from the samples and
cleaned with 1% KOH. These were then studied under scale
reader with a magnification of 21x. Lateral scale radii; the
number of annuli and annulur radii with respect to the focus
were measured. The regenerated scales having disorganized
focus, and the ones having irregular circuli and annular pattern
were not included in the study.

Results and Discussion

The length-weight relationship was calculated using
the following equation:

LogW=Loga+nLogL (LeCren, 1951)

where ‘n’ represents the slope of line and ‘Log a’ its position.
Curvilinear relationship was observed when original total lengths
and weights were plotted and linear relationship was observed
after logarithmic transformation of these parameters (Fig. 1).

The length - weight relationship of C. marulius as derived by
LeCren’s formula is

Log W =-1.677 + 2.7469 Log L

W =.021037784 27469

Where N =100

Linear relationship (Fig. 2) has been observed
between total fish length and lateral scale radius, which reflects
the high degree of correlation between these two parameters.
The regression equation is given in Table 1.

The formula suggested by Bagenal and Tesch (1978)
has been used for the back calculation of lengths. Based on this
formula, the average back calculated lengths of the pooled data
at different age classes have been calculated as given in
Table 2.

Annulus formation has been attributed to variation in
temperature and spawning and since these factors are
influenced by the southwest monsoon, its onset may be one of
the major factors in annulus formation as suggested by the
earlier workers (Johal and Tandon, 1992).
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Fig.1: Linear relationship between log length and log weightin - Fig 2: | inear relationship between total length and lateral scale
C. marulius. radius.

Table - 1: Correlation between total fish length and lateral scale radius.

Locality Number of Regression equation Correlation Correction
specimens Y=a+bX coefficient factor
Harike, India 100 Y= +2.15+0.269X 0.9308 2.1 mm

Table - 2: Back-calculated lengths (in cm) of C. marulius during 1998-99.

Age No. of Average total length (cm) L4 L. Ls La Ls

classes specimens at the time of capture

1 18 37.69 28.02

2 29 5414 29.58 41.95

3 39 64.11 28.78 40.95 53.36

4 11 75.11 30.66 44.09 53.69 62.89

5 3 85.41 28.09 38.51 48.65 60.38 73.52
100 63.208 29.02 41.37 51.9 61.63 73.52
h 29.02 12.35 10.53 9.73 11.89

L+, L2, Ls, L4 and Ls represent the back-calculated lengths.

Table - 3: Summary of growth data of C. marulius from Harike using scales during Aug.’98 — Feb.’99.

Growth Years of life

Parameters 1 2 3 4 5

L(cm) 29.02 41.37 51.9 61.63 73.52

h (cm) 29.02 12.35 10.53 9.73 11.89

@ h(cm) 14.70

Ci 42.55 25.45 18.74 19.29

Cin 10.28 9.38 8.91 10.87

Cit 0.53 0.34 0.25 0.26

W(gm) 44117 1164.65 2070 3359.09 4916.66

w(gm) 44117 723.48 905.35 1289.09 1557.57
w 163.99 77.73 62.27 46.37

@Cw 87.59

Mortality rate M=1-S 1-0.84=0.16

L =length; h = increase in average length; @h = index of species average size; Ci = specific rate of linear growth; Ct = growth

characteristic; Cit = growth constant; W = weight;
w = weight increase; Cw = specific rate of weight increase; @Cw = index of population weight growth intensity; M = mortality rate; S = survival rate
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Fig. 3: Harvestable size of C. marulius from Harike.

Table - 4: Harvestable size of C. marulius.
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Fig. 4: Ultimate size of C. marulius from Harike.

Age classes Back-calculated length Annual increment (h) A B
1 29.02 29.02 39.47 100.00
2 41.37 12.35 56.27 42.55
3 519 10.53 70.59 36.28
4 61.63 9.73 83.82 33.52
5 73.52 11.89 100.00 40.97

A= %age growth of each age class with respect to the last growth season.

B= %age annual increment in each age class with respect to 1t year growth.

In the present species, 5 age classes were
recognized. The maximum annual increment is found to occur
in first year of life. In subsequent years decrease in the annual
increment (hr) with increase in age has been recorded except
in age class fifth, indicating the phenomenon of growth
compensation in this age class (Table 3). The specific rate of
linear growth (Ci) shows a decline with increase in age except
between age class 4th and 5th but contrary to this, the specific
rate of weight increase reflects the gradual decreasing trend.
Summary of different growth parameters is given in Table-3.

Harvestable size has been determined from the
crossing point of the length increments (hr) as percentage of
the length of first growth season and average length at each
age class as percentage of length of the final growth season
(Table 4) against corresponding age classes. The plotting of
these two lengths along Y-axis and the age class along X-axis
gives the point of intersection, which is considered as the
theoretical harvestable size (Fig.3). The harvestable size for
this fish lies between age classes 1 and 2 and is found to be 55
cm (Fig.3). This indicates that fish should be harvested before it
completes second year of life. Based on the present and earlier
investigations from different water bodies on various species, it

is confirmed that the harvestable size is directly related with the
size and age at first maturity, overall growth rate and other
ecological conditions (Tandon and Johal, 1996).

Ultimate size (Fig.4) for C. marulius was found to be
99 cm using Walford graph. The lengths of the specimens
recorded during the whole period were well below this value.
This indicates that the fishing effort should be increased to catch
the specimens bigger than the recorded ones as wetland has
the potential to sustain the bigger specimens.

Acknowledgments

The authors are thankful to Head, Department of
Zoology, Guru Nanak Dev University, Amritsar for providing
necessary laboratory facilities and to Wildlife Warden at Harike
wetland to carry out the field work.

References
Abbas, M. and M.S. Siddiqui: The age and growth of Channa punctatus
(Bloch) in a derelict water ecosystem. Indian J. Ecol., 14, 170-172
(1987).
Alikunhi, K.H.: Notes on the bionomics, breeding and growth of the
murrel Ophiocephalus striatus Bloch. In: Proc. Indian Acad. Sci.,
38,10-20 (1953).



380

Bagenal, T.B. and F.W. Tesch: Age and growth. In: Methods for
assessment of fish production in freshwaters. IBP Handbook No.
3 (3¢ edition) (Ed: T.B. Bagenal), Blackwell Scientific
Publications, Oxford, pp. 101-136 (1978).

Bhatt, V.S.: Age determination of Ophiocephalus striatus Bloch. Curr.
Sci., 38, 41-43 (1969).

Bhatt, V.S.: Studies on the growth of Ophiocephalus striatus Bloch.
Hydrobiologia, 36(1), 165-177 (1970).

Johal, M.S. and K. K. Tandon : Age and growth of the carp Catla catla
(Hamilton, 1822) from Northern India. Fisheries Res., 14, 83-90
(1992).

Kilambi, R.V.: Age, growth and reproductive strategy of the snake-
head Ophiocephalus striatus Bloch, from Sri Lanka. J. Fish Biol.,
29, 13-22 (1986).

LeCren, E.D.: The length weight relationship and seasonal cycle in
gonad weight and condition in perch (Perca fluviatilis). J. Anim.
Ecol., 20, 201-219 (1951).

Anish Dua and Kanwaljit Kumar

Qasim, S.M. and A. Qayyum: Spawning frequencies and breeding
seasons of some freshwater fishes with special reference to
those occurring in the plains of northern India. Indian J. Fish., 8,
24-43 (1961).

Reddy, P.B.: Studies on the growth checks on scales and opercula and
their validity in age determination of Channa punctata (Bloch,
1793) (Pisces, Teleostei, Channidae) from Guntur, Andhra
Pradesh. Proc. Indian Acad. Sci. (Anim. Sci.), 90, 261-280
(1981).

Tandon, K.K. and M.S. Johal: The age and growth in Indian freshwater
fishes. Narendra Publishers, New Delhi (1996).

Wee, K.L.. Snakeheads-the biology and culture. In; Recent Advances
in Aquaculture (Eds : J. F. Muir and R. J. Roberts). Croom Helm
Ltd. ,London, pp. 179-213 (1982).

Correspondence to:

Dr. Anish Dua

Aquatic Biology Lab,
Department of Zoology

Guru Nanak Dev University
Amritsar-143 005 (Punjab), India
E-mail: anishdua@hotmail.com



