
r 
t 

s 
d 
I 
h 
Y 
oS 

.) 

12 

51 

bs. 

Indian Journal of Marine Sciences 
Vol. 26, March 1997, pp. 39-42 

ength-weight relationship in two marine portunid crabs, Portunus (Portunus) 
sanguinolentus (Herbst) and Portunus (Portunus) pelagicus (Linnaeus) 

from the Kamataka coast 

K.K. Sukumaran 

CMFRJ Research Centre, P.B. No. 244, Mangalore-575 001, Karnataka, India 

and 

8. Neelakantan 
School of Ocean Sciences, Karnatak University, Kodibag, Karwar-58l 303, Karnataka, India 

Received 12 February 1996, revised 2 September 1996 

The carapace width!carapace length-body weight relationship in two marine Portunid crabs, Portunus 
(portunus) sanguinolentus and Portunus (Portwius) pelagicus from Kamataka waters was studied. In P.(P.) 
sanguinolentus, the relationships between carapace width! carapace length and body weight were 
W=O.0000511 e02612 and W=O.0005552 e07468 for juveniles, W=O.0000362 e09969 and W= 0.0003974 
e·17157 for adult males and.W= 0.0000658 e96044 and W=O.0008287 e95317 for adult females. In P. (P.) 
peJ.ag'clls tile rela.tionships were W=O.OO009 e -'1m and W .0004709 L}·I06Gl for juveniles, 
W=OJfOOO032 L .6";'6 and W ~.000352] I} nun for adult males and W= 0.0000163 - nS114 and 
iW bO.0008874 L293117 for adult females. Analysis of covariance of carapace width-weight data in these 
crabs suggested that between the regression equations in males and females no significant difference (P 
<0.05) was observed in the former species, whereas, significant difference (P <0.05) was observed between 
the slopes in the latter species. The present results indicated that males are heavier than females at any 
given' length in these crabs. 

'P01:tunus (Portunus) sanguinolentus and P.(P.) 
1Jlelagicus support fishery of considerable value all 
along the Indian coast and together contribute up to 
96 % of the crab landings. In the context of 
increased importance of crab resources and interest 
eltinced in culture, there is an urgent need to study 
tlie biology and related aspects. In the present 
account, the width-weight and length-weight 
relationships in Portunus (Portunus) sanguinolentus 
and P.(P.) pe/agicus from the Karnataka coast is 
reported since similar studies in brachyurans are 
limlted1
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Materials .and Methods 
~bout 579 crabs, comprising 267 numbers of P. 

'(D., sanguinolentus and 312 numbers of P. (P.) 
,p,elagicus, collected from the commercial trawl 
fanaings at Mangalore and Malpe during 1992-94 
~ analysed for studying the length-weight 
rdationship. Crabs in the intermoult stage with all 
Ippcndages iqtact were only considered for the 
study since ~rabs in premoultand postmoult stage~ 
lhowed Iilatked variatton in weight. All material 

analy~d in lhe fteshoondition . 

The crabs were washed thoroughly to remove all 
mud, sand and epizoic forms. Individual width 
[carapace width (CW) between tips of the largest 
lateral spines across the body] and length [carapace 
length along the middle line between the frontal 
notch and posterior margin)] were measured using a 
vernier caliper and the individual weight was 
recorded (accuracy of 0.001 g) after removing all 
adhering water from the body using a blotting paper. 
Males and females measuring 80 mm CW and 
above were classified as adults since crabs below 
this size were juveniles. 

The length-weight and width-weight relationships 
were determined separately for juveniles, adult 
males and adult females in P. (P.) sanguinolentus 
and P. (P.) pe/agicus by the method of least squares 
using the logaritlnnic form of the exponential 
equation, W=aLb

, where W=weight, L=length and 
'a' and 'b' are constants. For this purpose, the 
observed values of width /length and weight of 
individual crabs were transformed into logarithmic 
values and regression analysis was carried out using 
a computer software (Lotus 1-2-3) to calculate the 
'a' and 'b' values of the regression equations. The 
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correlation coefficientlJ(r) was determined to know 
the degree of association of the two variables 
involved. Analysis of covariance l

! technique was 
conducted to test the igni ficance of variation 
between the regression coefficients (b) in males and 
females. 

Results and Discussion 
A scatter diagram each for juveniles. adult males 

and adult females in resp cet of p, (P.) 
sallgllilwlelttus and P. (P) pelagiclls was obtained 
by plotting the wight against width and weight 
against length of individual crabs (Figs 1 and 2). 
From he c10scne of the scatter and from the 
parabolic nature Ul tbe plot, it is dear that there exist 
a good relationship between width and weight, and 
between length and weight, as also the suitability of 
fitting the exponential formula, W=aLb to the data. 
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The study has indicated that malc are heavier 
than females at a giv n width in both th species. 
The difference in weigh at 8 given carapace width 
betw' n -males and females was predominant above 
120 rum CW in P. (P,) sanguiJwlenlUs and ahov 
115 m.m W in P. (P.) pelal;i<:lIJ. The; non-linear 
curves plotte.d bas d on the calculated values along 
with UIC oberved values in Figs 1 and 2 suggested 
that there wa direct relatjonship between the 
observed and calculuted weights at djfferel1l 
widths/lengths in juveniles, adult males and adult 
females in these portunids. 

TIl coefficient of correlation r) obtained for 
juveniles aduJt males and adult femal - were nearly 
equal to 1, [0.987 8 0.98845 and 0,98201 in P.{P.} 
slmguillolenlus and 0.96554 0.98501 and 0.98821 
in P .(P.) pelagfclIs respectiv"Jy] indicating that the 
value were significant and hence, a high degree of 

Weight (gl 
a07468 ~ 

- 0.0006562 L 

2e n - 97, r -0.984 

16 

15 

4'.0 30 

weight (g) 
3.17157 

VI .. O.000J974 
200 

I!O 

100 

o L-----~--~----~------60 

weight (g) weight (9) 
2,960« 

W -0.0000651 L 
c 2.9$315 

VI .c().0008287 L 

150 n -84. r. 0."2 
,~ 

loo 

SO 110 130 50 ijO. o '--___ 'L--_ _ ..... , __ ~''--~__ Q L-_,_~ _ ___"''--~__', __ _' 

carapace width (mm) carapace length (mm) 

Pig. l-Caiapace widUVlength wloligilt relationship in P- (P,) GliguinoJeni;as.A) juveniles; B) adult males; C) adult feroateS.. 



SUKUMARAN & N.BELAKA.NTA : LE GTH-WBJOHT RBLATIO SHIP IN RABS 41 

Table I-Anava ruble fer !est!!'lg the identlCQlity f regression lines ill the carapace width- weight I'clationsh Ip 
among males and females of P. (P.) s(lIJgulllolen fu . and p , (I'.) p ' /agfcus 

Source of variation Degrees of Sum of squares Mean square 
freedom 

P.(P.) sanguinoientlls 

Deviation from individual regression 166 0.2714 0.001635 
with in sexes 

Difference between regression 1 0.0046 0.0046 
Deviation from average regression 165 0.276 

P. (P.) peiagicus 

Deviation from individual regression 213 
with in sexes 
Differences between regression I 
Deviation from average regression 214 
*Not significant at 5 % level, ** Significant at 5% level 
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Fig. 2-Carapace widthllength-weight relationship in P. (P.) pe/agicus-A) juveniles; B) adult males; C) adult f~males. 
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positive correlation existed between width and 
weight in these crabs. 

'The exponential 'Values (b) of the width-weight 
re,Jationship in juveniles, duU mal ·s and adult 
females (Fi,gs t and 2) fal l wed the cube law 
(b::;3.02612~ 3.09969 alld 2.96044) in .P. (P J 
anguina/ell/us indicating thereby nearly an 

isometric pattern of growth; whereas, in P. {P.} 
pe/agictls, the oorresponding values (b=2.87333, 
3.61676 and 3.25274 respe<:tively) particularly in 
males and femaJes suggested marked departure from 
isometric pattern growth. 

Analysis of covariance of carapace width-weight 
data revealed that be~een the regression 
coefficients in males and females no significant 
difference (P <0.05) was observed in P. (P.) 
sanguino/entus, whereas~ signifi cant (P <0.05) 
difference was observed in the P. (P.) pe/agicus 
(Tabl 1). 

Similarly, relationships between carapace ,length 
and weight of juveniles, adult males and adult 
females in respect of P. (P.) sanguinolentus and P. 
(P.) pelagicus found to be significant (Figs 1, 2). 

Present results indicate that the tendency of males 
being heavier than female.s in 'p.ortuuids wi ic.h is in 
conformity," itb the carHe observations2

-
IO rn P. 

(P.) pelagicu.<t and in P. (P.) s(mguinole"tll~'. In this 
context the obs rvation of Dhawan el al. I Ulat 
females of P. pe/agim (Goa waters) are heavier 
than males at a given length needs re-examination in 
view of 'tbe present studies a. wen a th studies 
made on this species from different regjons~·II.lO. 

The . differences in exponential values in 
juveniles, adult males and adult females may 
possibly be due to the differential diet presumably 
resulting from size difference, change in cheliped 
slrengt:h; foraging be,haviour and metabolic rate of 
the animal. 
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