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ABSTRACT

The parameters of the length-weight relationship of the form W = aL® are presented for 215 males, 277
females and 119 indeterminists with size range 6.4 to 29.9 cm TL. Samples from commercial (purse seines,
Rampani, trawl, gill nets) and artisanal gears were taken during March 2011 to February 2012. From the F
- ratio, it is evident that there is no significant difference among the regression coefficients between male,
female and indeterminate. The estimated “ b” values indicated positive allometric growth in males females,

indeterminate and total (P < 0.05).
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Introduction

The Indian mackerel, Rastrelliger kanagurta (Cuvier,
1817) is one of the important pelagic, shoaling ma-
rine fish that is widely distributed in the Indo West
Pacific region. India contributes 90% of the world
mackerel production, out of which 77% is from west
coast and 23% is from east coast of India. As far as
Indian coast is concerned, this fishery is second in
importance after Oil sardine, Sardinella longiceps. It is
one of the major marine fishery resources of India
which contributes about 7.9% to the total marine fish
production of country (CMFRI, 2011).

The Maharashtra state with a coastline of 720 km
and continental shelf of 89096 Sq.km has rich poten-
tial for marine fisheries. The state contributes to
about 2.25 lakh tonnes of total marine fish landings
of India (CMFRI, 2011). From this, Indian mackerel
contributes 21761 tonnes (18.2%) to the total fish

landings of the state, placing the resource on second
position after prawns in terms of abundance
(Shiledar, 2011).

The length-weight relationship (LWR) is an im-
portant factor in the biological study of fishes and
their stock assessments. The LWR is particularly
important in parameterizing yield equations and in
estimations of stock size. This relationship is helpful
for estimating the weight of a fish of a given length
and can be used in studies of gonad development,
rate of feeding, metamorphosis, maturity and condi-
tion (Le Cren, 1951). Methods to estimate the length-
weight relationship of fishes are described by Pauly
(1983).

From the point of fisheries management, it is re-
vealed that there is localized variation in fishing in-
tensity along the Indian coast and therefore for ap-
propriate exploitation, proper management strate-
gies are needed on regional scales. For this a holistic
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knowledge based on biology of Indian mackerel
fisheries should be provided and LWR is one of
them.

Material and Methods

This study is based on a total of comprising of 215
males, 277 females and 119 indeterminists with size
range 6.4 to 29.9 cm TL. The parabolic equation W =
al? (Le Cren, 1951) was linearized to the form Y = A
+ BX where, Y =log W, A =log a, B=b and X =log
L. Based on this equation, constants A and B were
estimated for each month using least squares
method. The data for the sexes were treated sepa-
rately in order to examine differences between
sexes. Analysis of co-variance (Snedecor and
Cochran, 1967) was used to test the significant dif-
ference in the estimates of “b” between sexes. The
pattern of growth, whether isometric or allometric,
was tested with t - test using the formula t = b-3/S,
where “b” is the regression coefficient and S is the
standard error of the regression coefficient.

Results

The main objectives of studying the length - weight
relationship of fishes are to determine mathematical
relationship between the two variables, so that if one
is known the other could be estimated. Data for all
the four groups such as males, females,
indeterminants and total have been analysed sepa-
rately. The regression equations obtained are shown
in Table 1, with “X” variable as length and “Y” vari-
able as weight. It was found that out of the total 611
specimens examined for the length-weight relation-
ship 215 were males (LT =12.5t029.3 cm, W =25 to
289 g) 277 were females (LT = 14.6 to0 29.9 cm, W =
34 to 304 g) and 119 were the indeterminants (LT =
6.4 to 22.4 cm, W = 5 to 145 g). Independent statisti-
cal analysis of their length and weight relationship
gave the following regression equations.
Male : W =0.0029 L 328
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Female : W = 0.0067 L 3384
Indeterminate : W = 0.0068 L 32478
Total : W = 0.0048 L 3% (Fig. 1)

The observed values of length and weight of
fishes were plotted and the parabolic curve was
drawn Fig. 2. The t-test was employed to ensure al-
lometric, isometric growth within the groups. The
estimated “b” values indicated positive allometric
growth in males females, indeterminate and total (P
< 0.05). Table 2 shows the results of analysis of co -
variance of length - weight relationship of male, fe-
male and indeterminate of Rastrelliger kanagurta.
From the F - ratio, it is evident that there is no sig-
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Fig. 1. Logarithmic relationship between total length and
weight in the of R. kanagurta
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Fig. 2. Parabolic relationship between total length and
weight in the of R. kanagurta

Table 1. Regression equations of length-weight relationships of males, females, indeterminants and total of R. kanagurta

Parameters Equation a b r n

Males Log W =-2.2763 + 3.2580 Log L 0.0029 3.2580 0.9584 215
Females Log W =-2.4349 + 3.3804 Log L 0.0067 3.3804 0.9526 277
Indeterminants Log W =-2.2693+ 3.2478 Log L 0.0068 3.2478 0.9750 119
Total Log W =-2.3278 + 3.2986 Log L 0.0048 3.2986 0.9835 611
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Table 2. Analysis of co-variance for comparison of length - weight relationship of male, female and indeterminate of

R. kanagurta

Slopes 2x2 Zxy Zy2 b Deviation from regression

Residual Residual Residual F-ratio
SS DF MS

Males 0.5163  1.6822 5.9668 215 3.2580 0.4862 213 0.0023 1.0953

Females 0.4318  1.4595 5.4370 277 3.3804 0.5032 275 0.0018

Indeterminants 1.0733  3.4860 11.9091 119 3.2478 0.5873 117 0.0050

Pooled regression 1.5767 605 0.0026

Common regression 2.0214  6.6277  23.3128 611 3.2787 1.5824 609

Significant at 5% level
Not Significant at 5% level
Table Value 0.05 (1), 2, 609: 3.0

nificant difference among the regression coefficients
between male, female and indeterminate. Hence, the
pooled regression equation for male, female and in-
determinate could be written as follows,

Log W =-2.3268 + 3.2787 Log L

The corresponding non-linear equation is repre-
sented by

W =0.0047 L ¥

Discussion

In the present study, the length — weight relation-
ship of R. kanagurta showed that the weight of fish
increased at a rate lower than the cube law of length.
There is no significant difference in regression co-
efficient between male and female at 50% level. The
value of ‘b” was found to be more than 3.0 in both
male and female.

Abdurahiman et al. (2004) reported the length-
weight relationship of Indian mackerel as W = 0.005
L32¢1, Pratibha and Gupta (2004) observed linear
growth of Indian mackerel having length-weight
relationship was W = 0.004457 L*¥. Abdussamad et
al. (2006) reported length-weight relationship for
male and female as Log W = -5.54817+3.23919 Log L
and Log W = -5.4674+3.18733 Log L respectively.
Sivadas et al. (2006) calculated length-weight rela-
tionship for the pooled male and female as W =
0.0000014 L *? and that of indeterminate category as
W =0.0000044 L .

There is no such difference found in earlier works
on length-weight of the species carried out by differ-
ent investigators from different regions have been

compared with results obtained in present investiga-
tion.

References

Abdurahiman, K.P., Harishnayak, T., Zacharia, P.U. and
Mohamed, K.S. 2004. Length-weight relationship of
commercially important marine fishes and
shellfishes of the southern coast of Karnataka, India.
NAGA, Worldfish Center Quarterly. 27 : 9-14.

Abdussamad, E. M., Kasim, H. M. and Achayya, P. 2006.
Fishery and population characteristics of Indian
mackerel, Rastrelliger kanagurta (Cuvier) at
Kakinada. Indian. J. Fish. 53(1): 77 — 83.

CMFRI 2011. Annual Report 2010-11. Central Marine Fish-
eries Research Institute, Cochin, 163 pp.

Le Cren, C.P. 1951. Length-weight relationship and sea-
sonal cycle in gonad weight and condition in the
Perch (Perca fluviatilis). Journal of Animal Ecology.
20(2): 201-219.

Prathibha, Rohit and Gupta, A.C. 2004. Fishery, biology
and stock of the Indian mackerel Rastrelliger
kanagurta off Mangalore-Malpe in Karnataka, India.
J. Mar. Biol. Ass. India. 46 (2) : 185-191.

Shiledar, A.A., Khandagle, P.A. and Chllappan, A. 2011.
Unprecedented landings of Indian Mackerel in
Maharashtra. CMFRI Newsletter.No.128.20 pp.

Sivadas, M., Nair, P. N. R., Balasubramanian, K. K. and
Bhaskaran, M. M. 2006. Length weight relationship,
relative condition, size at first maturity and sex ra-
tio of Indian mackerel Rastrelliger kanagurta from
Calicut. J. Mar. Biol. Ass. India. 48 (2) : 274-277.

Snedecor, G.W. and Cochran, W.G. 1967. Statistical Meth-
ods, Sixth edition, Oxford and IBM publishing Co.,
New Delhi: 593 p.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


