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ABSTRACT

This study describes the length-weight relationships, condition factors, Growth, mortality and
exploitation level of Big Eye Hilsa, Ilisha megaloptera from estuarine region of Diamond
Harbour, West Bengal. A total of 354 specimens were studied, which were captured mostly
by stationary bag-net, (locally called Beenjal, Behundijal) Gill net, Trawl net. These are non-
selective multispecies small mesh sized nets operated from June 2014 to March 2015. The
exponent ‘b’ values for both the forms were not significantly different from hypothetical cube
value 3 (P < 0.05; t=1.062 for TL) indicating the isometric growth. The monthly mean
relative condition factor (Kn) was maximum in the month of November (Kn = 1.06626) and
minimum in the month of February (Kn = 0.18520). The Kn values also express healthy

condition showing good compatibility with the nature or environment.

Key words: llisha megaloptera, length-weight relationship, Condition factor, isometric

growth.
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1. Introduction

ISSN 2348 — 7968

Fishery has important economic activities all over the world. Fisheries resources of
India are diverse and vast providing a long range of opportunities for sustainable food

production in general, and protein in particular, both through capture and farming sector.

Big eye hilsha is one of the commercially important food fishes in Hoogly Matla
estuarine system and ranks first in abundance in the commercial catches. Due to advantage of
mechanization of fishing crafts, the fishing activity of the West Bengal coast considerably
increased in recent years. Consequently the area of exploitation of fishery has increased and

presently big eye hilsha fishery is considered as a major fishery in west Bengal.

The length-weight relationship of fish is an important fishery management tool. The length-
weight relationship gives an idea about the mathematical relationship between length and
weight. The variation is influenced by fatness, feeding intensity or gonadal development of
the fish (Le Cren, 1951). Length and weight measurements can give information on the stock
composition, life span, mortality, growth and production (Orhan et al., 2009). The results
obtained from this study will be useful to fisheries biologist.

Thus “b” exponent describes the rate of change of weight with length. It is reported that the
value of ‘b’ generally lies between 2.5 and 4.0, though the ideal value of ‘b’ is 3.0 (Hile,
1936). Any deviation from ideal value suggests the fish growth is allometric. The relative
condition factor is the ratio between observed weight and calculated weight of the fish. The
values of this factor depend on physiological features of fish namely maturity, spawning,
environmental factors and food availability in a water body (Ujjania et al., 2012). Condition
factor also influences the reproductive cycle in fish (Welcome, 1979).

Studies on the length and weight of fishes also help easy estimation of fish population. Very

little information is available about the current condition of length and weight relationship of
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big eye hilsha in estuarine region of Diamond Harbour. In this context the present work has
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been taken to study the length-weight relationship, relative condition factor of the collected
samples.

2. Materials and Methods
2.1 Collection of data

The length frequency data of unsexes fresh samples of Ilisha megaloptera were
collected at regular intervals from Samples of Ilisha megaloptera were collected from
Diamond harbour landing center, 24 Parganas, West Bengal, India from June 2014 to March
2015. These samples were procured from different areas such as Sagar Island, Nagendra
Bazar, 8-Jetighat etc. These samples were collected from stationary bag-net, (locally called
Beenjal, Behundijal) Gill net, Trawl net, which are non-selective multispecies small meshed
nets. The samples were brought to laboratory in each month to study the length-weight
relationship and relative condition factor. Total length and standard length were measured in
market itself by using the centimeter scale. Total weight was measured with a monopan

balance for individual fish in grams.

2.2 Length Weight Relationshi

This study was conducted based on a total 354 numbers of specimens of llisha
megaloptera with size ranged from 15.0 cm to 51.5 cm during the period of investigation.
This study was based on a total of 354 individuals of Ilisha megaloptera. The non linear
equation in the form of W = alLP [Le Cren, 1951], which explains the length and weight
relationship of fishes, was used in the present study. The equation in linear form is written as,
y = A+ Bx, where y = logW where A = loga and x = logL. The isometric or allometric
growth was tested by ‘t’ test. Analysis of co-variance was employed to test whether the ‘b’
values of two equations significantly differed at 5 % level (Snedecor and Cochran, 1967).
The ‘t” test was used (by dividing the differences between ‘b’ and ‘3’ by standard error of
‘b’ to the whether the regression co- efficient significantly deviated from the expected cubic

value (Snedecor and Cochran, 1967).

2.3 Relative Condition Factor (K;)
The data used for length weight relationship were also utilized for calculating relative

condition factor of the fishes. The relative condition factor is given by the formula,
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K, = WO/W Where, W, = observed weight and W = calculated weight. Monthly
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mean values of K,were calculated and mean relative condition factor and variations of mean
relative condition factor amongst length group were also calculated
2.4 Statistical Analysis

The exponent (b value) in the length- weight relationship was tested for significance
following Fisher’s t- test. The mean values of condition factor were analyzed following
Analysis of Variance technique (ANOVA) for testing their significance. Correlation co-
efficient (r-value) between length and weight were also found out and tested for significance

3. Result And Discussion

3.1 Length weight relationship of Ilisha megaloptera

The length-weight relationships of Ilisha megaloptera based on 354 individuals
ranging from the total length of 15.00 cm to 51.5 cm, and weighing from 28.5 g to 785 g
were given in the Tables 1. The log transformation of linear regression of total length-weight
relationship of Ilisha megaloptera and its corresponding exponential forms are represented
in Fig 1 and Fig 2. The log transformation of linear regression and its corresponding
exponential form of standard length-weight relationship of llisha megaloptera are depicted
in Figsl and 2. The total length - weight relationship of non-linear and linear forms were

W = 0.031TL*** and In W= -1.500+2.546 In TL, with the correlation co-efficient
(R?) of 0.869 respectively. The analysis of co-variance between the ‘b’ values estimated for
total length-weight and standard length-weight were in significant (Table 2). It was also
revealed from the 't'-test that the exponent 'b* values for both the forms were not significantly

different from hypothetical cube value 3 (Table 2) (P < 0.05; t=1.062 for TL).

The length-weight relationship is usefully in differentiating small taxonomic units,
biology, growth and predicting the potential yield, which in turn helps in fishery
management. The exponential forms of equation obtained for the total length-weight and the

standard length-weight relationship of Ilisha megaloptera in the present study were found to
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be W = 0.031TL>** (R°=0.869). The respective linear relationship could be expressed as In
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W = - 1.500+ 2.546 In TL. The exponent 'b' values for both the forms were significantly
different from cube value 3 (P<0.05; t = 1.062 for TL) indicating the isometric growth
pattern of Ilisha megaloptera. The 'b' value obtained for total length-weight and standard
length weight did not differ significantly (P<0.05). Studied the length —weight relationship
of Big eyed hilsa, , which was log W = - 1.920 + log L.

The present findings are in accordance with the earlier reports of Mahmood
et al., (2012), Daliri (2014)) , have recorded the isometric growth pattern of Ilisha
melastoma and llisha megaloptera with the b values 2.68 and 2.83, respectively from
Pakistan and North eastern Persian Gulf in Persia. Amin et al., (2001) reported the ‘b’ value
in Tenualosa ilishaas 2.878 from the coastal region of Chittagang while Mohan and Jhajhria
(2001) reported the value as 2.967. Nath, A.K. (2013) has found the ‘b’ value in female and
male Tenualosa ilishaas of Hooghly estuary is found 2.8474 and 3.2278 respectively.
Contrary to the above results Behera et. al., (2015), Krishnayya (1968), Bapat (1970) and
Kurian (1992) who have also reported allometric growth pattern in Harpodon nehereus from
the, Kakadw (b=3.4262), Bay of Bengal (b = 3.2657) water, Arabian Sea (3.4444 in female
and 3.7169 in males) and north west coast (2.0279), respectively.

According to Mitra (2001) the 'b' values in different species of Diamond Harbour ranged
from 2.9615 to 3.3686. In general, adult fishes follow an isometric growth (Beverton and
Holt, 1957). The variation in ‘b’ values could be attributed to environmental factors, food
availability and the physiological factors including sex and life stage (LeCren, 1951; Ricker,

1975).

3.2 Relative condition factor (Kn) of Ilisha megaloptera

The mean relative condition factor (Kn) of Ilisha megaloptera during different month

is represented in Table 3 and Table 4. The mean Kn value of Ilisha megaloptera calculated
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during June to March months was found to be 0.9542. The monthly fluctuation of the relative
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condition factor (Kn) showed the lowest condition (0.18520) in the month of February and
the highest of condition (1.06626) in the month of November.

The Ponderal Index or condition factor (K) and the relative condition
factor (Kn) are the measures to study the condition of fish during different
stages of growth and different seasons. They indicate the physiological state
and general well being of fish (Brown, 1957). The monthly fluctuation of the relative
condition factor (Kn) showed the lowest condition (0.18520) in the month of February and

the highest of condition (1.06626) in the month of November.

The Kn mean values exhibited an increased trend from June to July
with a slight fall in August and reached the maximum fall in the month of
February. Krishnayya (1968) recorded the lowest condition (1.7392 to 1.849) of
Harpodon nehereus in the period between April and June. Further, he also
noticed the Kn values of more than 2 from the month of October through
March. However, Bapat (1970) reported an increased condition factor value of
Harpodon nehereus in the month of April and low condition factor values during

December to March.

Mahmood et al., (2012) has found relative condition factor (Kn) varied from 0.90 + 0.08 to
1.03 £ 0.08 of Ilisha melastoma from Pakistan. Nath, A.K. (2013) has found the mean value
of relative condition factor (Kn) is 1.0496801 and 1.010145 in female and male of

Tenualosa ilishaas.

The high values of the Kn in different length groups indicated a general well being and
adaptability of the fishes. The increased Kn values after May could also attributed be to the
peak feeding periods for the species, as observed by Bapat (1951). Such relations of high Kn
values during peak spawning periods and low Kn values after spawning periods has also
been reported in other fishes like Tenualosa ilisha (Khan et al., 2001), Osteobrama

belangiri (Singh, 2003) and Puntius sophore (Mitra et al., 2005). Generally the low Kn
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values of Harpodon nehereus were observed in the length group of 9-15 cm (Krishnayya,

ISSN 2348 — 7968

1968). Fluctuations in the Kn values are common in fishes due to differential feeding
intensity, size of the fish and most importantly the sexual cycle (Le-cren, 1951; Thakur,
1975). The mean Kn values recorded in the present investigation indicated that the species
exhibit healthy condition showing good compatibility with the environment.

4. References

[1] Amin, S. M. N., Rahman, M. A., Halder, G. C. and Mazid, M. A. (2001). Studies on age,
growth and exploitation level of Tenualosa ilisha in the coastal region of

Chittaong, Bangladesh. J. Inland Fish Soc. India, 33(2): 1-5.

[2] Bapat, S. V. (1970). The Bombay duck, Harpodon nehereus (Ham.). Bullatein of Central
Marine Fisheries Research Institute, 21 : 1 - 66.

[3] Bapat, S. V., Banerji, S. K. and D. V. Bal. (1951). Observation on the biology of
Harpodon nenereus (Ham.). Journal of the Zoological Society of India, 3:

441-456.

[4] Behera, S., Biswa, B.K., Kumar, S. and Gogoi, R. (2015). Length-weight relationships
and condition factors of Bombay duck, Harpodon nehereus region from estuarine of
Kakdwip, West Bengal. J.Bio.Innov 4(2):59-66,

[5] Beverton, R. J. H. and Holt, S.J. (1957). On the dynamics of exploited fish populations.

Fishery Invest. Lond. Ser, 2 : 1-533

[6] Daliri, M., Moradinasab, A., Aghajanpour, M., Andakhsh, M., Raeisi, H. and Bagheri
Paeinkolaei, S. (2014). Length-weight relationships of five fish species from
Hormozgan coastal waters (northeastern Persian Gulf). Journal of Appllied
Ichthyology, 1-2.

223



el IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 5, May 2015.
(NISETLA Www.ijiset.com

[7] Hile, R.(1936). Age and growth of Cisco, Leucichthyes artedi (Le Surr) in the lakes of

ISSN 2348 — 7968

three northern highland, Wisconsin. Wise Bull. U.S. Bus. Fish. 48: 211-317.

[8] Khan, M. A., Kumar, Dhirendra and Sinha, Ranjana, (2001). On some biological aspects
of Tenulosa ilisha (Hamilton-Buchanan) from Hooghly estuary, India. J. Inland
Fish. Soc. India, 33 (1): 38 - 44.

[9] Krishnayya, C. H. (1968). Age and Growth of Harpodon nehereus (Ham.) and its fishery
in the Hooghly. 20 (1 & 2): 129 - 147.

[10] Kurian A (2003). Bombay duck. In: Status of Exploited Marine Fishery Resources of
India. Mohan Joseph, M and Jayaprakash, A A, (eds.) CMFRI, Cochin, pp. 88-91.
ISBN 81-901219-3-6

[11] LeCren, E.D. (1951). The Length-weight relationship and seasonal cycle in gonad
weight and condition in the perch (Perca fluviatilis). J. Anim. Ecol, 20 (1) : 201-
2109.

[12] Mahmood, K., Ayub,A., Moazzam, M. and Siddiqui, G. (2012). Length-weight
relationship and condition factor of Ilisha melastoma (Clupeiformes:
Pristigasteridae) off Pakistan. Pakistan J. Zool., vol. 44 (1), pp. 71-77,

[13] Mitra, K., Suresh, V. R., Vinch, G. K. and Naskar, B. (2005). Length — Weight
relationship, reproduction characters and condition factor of Puntius sopphre
(Hamilton) from a floodplain wetland in West Bengal. J. Inland Fish. Soc. India.

37(1): 16 - 22.

[14] Mitra, P. M. (2001). Length-Weight relationship of some commercially important fish
species of Hooghly estuary. J. Inland Fish. Soc. India. 33(2), 12 - 14.
[15] Mohan, D. and Jhajhria, A. (2001). Comparative growth and production studies of carps

in Shekhawat pond, Jodhpur. J. Natcon, 13 (2): 123-130.

224



el IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 5, May 2015.
(NISETLA Www.ijiset.com
ISSN 2348 — 7968

[16] Nath, A. K. (2013). Studies on Hilsa Fisheries in Hooghly — estuarine system of West
Bengal, India. Ugc Major Research Project Department of Zoology Serampore
College Hooghly, West Bengal, India.72-78.

[17] Orhan, A.K., Kutlu, S. and Aydinl., 1.(2009). Length-weight relationship for 16 fish
species from the Eastern Black Sea, Tirkiye. Turkish Journal of Fisheries and

Aquatic Sciences 9: 125-126

[18] Ricker, W. E. (1975). Computation and interpretation and biological statistics of fish

populations. Bull. Fish. Res. Board can. 191 : 382p.

[19] Singh, O. S. (2003). condition factor of Osteograbrama belangeri (\Vol.) in Manipur. J.
Inland Fish. Soc. India. 35(1), 8 - 12.

[21] Snedecor, C. W. and Cochran,W. G. (1967). Statiscal methods. Oxford and IBH
Publishing Company. New Delhi. 435p.

[22] Thakur, N. K. (1975). On the Length — weight relationship and relative condition factor
in Clarias batrachus (Linn.). Proc. Natl. Inst. Sci. India, 45(B). 197 — 202.

[23] Ujjania, N.C., Kolhi, M. P. S. and Sharma, L. L. (2012). Length-weight relationship and
condition factors of Indian major carps (C. catla, L. rohita and C. mrigala) in
Mahi Bajaj Sagar, India.

[24] Welcome, R.L., (1979). Fisheries ecology of flood plain rivers. Longman Press, London.

pp. 317.

225



IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 5, May 2015.

www.ijiset.com
ISSN 2348 - 7968

Table 1 Length weight relationship of Ilisha megaloptera

Lengt No. Of Range of Renge Sex Regressi | Exponential/N | Linear/Logarith Cor-
h individua | Length(c of on co- on-linear form mic equations relation
Type | Isstudied m) Weight( efficent of equation determinati
9) (b) on co-
efficient(R?)
Total 354 15-515 | 285- | Unse 5% W= In W= - 0.869
Lengt 785 X 0.031T.L.254 1.500+2.546 In
h T.L.

Table 2 Statistical Analysis to test deviation from cube law

Length Degree of Regression | Deviation from Standard Standard t-test Probability

Freedom Co-efficient regression(S?) deviation error at 5%
(n-2) (S?) (Sp) Level of

significance

type

Total 352 2.546 3017.224 0.2016 0.449 1.062 Non-

Legth significance
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Figl.Exponential (non-linear) form of Total Length- weight relationship of llisha
megaloptera
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Fig2. Linear form of Total Length- weight relationship of llisha megaloptera
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Table 3 The mean relative condition factor (Kn) of Ilisha megaloptera during different

months
Sampling month Mean relative condition factor(Kn)
June 1.03871
July 1.04454
August 1.01293
September 1.03944
October 1.02690
November 1.06626
December 1.02815
January 1.04563
February 0.18520
March 1.05429
Mean 0.954206

Table 4 The mean relative condition factor (Kn) of llisha megaloptera in different length

group
Length group Mean relative condition factor(Kn)
15-18 0.917595
18-21 1.041161
21-24 0.94287
24-27 1.024698
27-30 0.900549
30-33 0.886314
33-36 0.867492
36-39 1.040858
39-42 0.635086
42-45 0.953271
45-48 0
48-51 1.031077
51-54 0.891468
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