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(FABRICIUS) FROM THE KAKINADA COAST
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ABSTRACT

The relationships between total length and total weight, and between total length and tail weight in
Metapenaeus monoceros are significantly different in both males and females. The equations are:

Mades : Log total weight=-5.0895+ 29521 log total length
Femaes : Log tota Wei%tht = -546494 31509 log tota length
Mades : Log tall weight = -5.4132 4- 3.0214 log total length

Femdes

Log tail weight — -5.8117 4- 32294 log total length

The relationship between total length and carapace length vary between juveniles and adults in both the

sexes. The equations are:
Mades (juvenil&s? . CL
Females (juveniles) : C
Males ( uItsP : CL
Femaes (adults) : CL

- 02157 | 02166 TL
- 19900 + 02407 TL
-10.1696 4- 0.3109 TL
-134473 4- 03411 TL

The relationship between total weight and tail weight is not significantly different in males and females.

The common equation for both the sexes is:

Tal weight = 0.3260 + 0.7036 total weight

A conversion table for total weight to tail weight and vice versa is presented.

INTRODUCTION

Information on length-weight relation of
prawns is needed in studies on growth and
sexua maturity and for obtaining yield
estimates by anaytical models. Smilarly
information on carapace length—total length,
total length—total v(\gc?ht and total weight—
tail relations is needed to compare data
from different sources since information on
catch dtetistics is recorded in various units
depending on local marketing practices.

The only study on the length—weight rela-
tionship of M. monoceros is that of George
(1959) who studied the relationship in juve-
niles ranging in total length from 25 to

105 mm from the Cochin backwaters. The
present account furnishes for the first time
a detalled study of the length—weight rela-
tionship covering the entire length range as
well as the other dimensional relationships
of M. monoceros.

MATERIAL AND METHODS

Samples were collected once a month
during January, 1974 to December, 1974
from the trawler landings a Kakinada.
The data on length and weight were collected
from fresh specimens.  Weights were taken
to the nearest 0.1 gram while lengths were
taken to the nearest mm. Total length was
measured from tip of rostrum to tip of telson
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and car length from orbital notch to
the posterior margin of the carapace aong
the mid-dorsal line.

The data of al the 12 months were pooled
and the relationships were calculated by the
method of least squares Q11 the basis of indi-
vidua messurements. As plotting of the
data on graph papsr showed exponential
relationshi IEE)r total length—total weight and
total length—tail weight, logarithmic trans-
formation was adopted for determining the
relationships of the form:

Logw =a+ blogL

Where 'W isthe weight, 'L" is the length and
'‘a 'b' are constants representing the inter-
cept and the dope of the regresson line.
But total length—carapace length and total
weight—tail weight relationships were found
to be linear. Analyss of covariance (She-
decor and Cochran, 1968) was employed to
determine whether the regressions of different
paiameters are sgnificantly different between
maes and femdes and between juveniles
and adults.

RESULTS

Tota length—total weight relationship

A total of 220 maes rangi ng from 51 mm
to 157 mm and 241 femdes ranging from
54 mm to 188 mm in length were measured
to study the length—weight relationship. A
preliminaw/!lot of the total length and total
weight ed that a dngle equation
would not fit the data for males and females
together, Hence, separate estimates were
made for males and femdes. Similar anay-
gs within the same s indicated that a
single equation would fit the data for the
entire length range.

Analysis of covariance, showed that there
is dgnificant difference between the regres-
son cogfficients in the two sexes. Therefore,
separate equations are calculated for each
sx. The logarithmic equation for total
length (L)—total weight (W) relationship for
maes and femades are as follows:
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Males Log W = -5.0895 + 29521
log L (r = 0.995)
Femdes : Log W = -54649 + 31509
~logL(r= 099%)
The exponential forms of the equations are:
Maes : W = 0000081376 L 29621
Femaes W = 0000034278 L 3150

The calculated curves of total length and
total weight are presented in Figure 1. It
may be seen from the curves that males are
heavier than femdes upto 71 mm and there-
after femaes are heavier than maes for a
given length.
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Fig. 1. Total length—total weight relationship of
M. monoceros from Kakinada coast.

Tota length—tail weight relationship

A total of 197 males ranging from 42 mm
to 155 mm and 266 femdes ranging from
40 mm to 194 mm in_ length were studied
for this purpose. As with the total length—
total weight relationship, in the case of total
length—tail weight relationship aso it was
found that a single equation would not fit
the data for maes and femdes Hence
separate equation were derived for males
and femdes. Similar andyss within the
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same sx indicated that a single equation
would fit the data for the entire [ength range.

Analysis of covariance showed that there
is dgnificant difference between the regres-
son coefficients of both the sexes. There-
fore, two separate equations are caculated
for the two sexes. The equations for total
length (X)—tail weight (Y) relationship for
maes and femaes are as follows:

Maes Log Y =-54132 + 30214
log X (r » 0.99)
Femdes Log Y = -5.8117 + 322N

log X (r = 0992

The exponential forms of the equations are:

Maes Log Y= 0000003853 x 801"+
(r = 099%)

Females Log Y = 0.000001543 x'-»°%
(r m 0992

The caculated curvesfor total length—tail
weight relationship are presented in Figure 2.
It is seen from the curves that the tail weight
of males is more than femaes upto 100 mm
total length and theresfter the situation
reverses.
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Fig. 2. Total length—tail weight relationship of
M. monoceros from Kakinada coast.

Total length—carapace length rdationship

A total of 210 maesranging in total Iength
from 40 mm to 165 mm and 222 femdes
ranging intotal length from 45 mmto 186 mm
were analysed to cdculate the total length
(TL)—carapace length (CL) relationship. A
preliminary plot of the observed data sex-
wise indicated inflections in the linear rela
tionship a 100 mm in maes and 110 mm
in females Hence juveniles and adults
ex-wiee were treated separately and four
separate equations were caculated.

Andysis of covariance for juveniles and
adults in both sexes showed that there is
si(fqnificant differences in the regresson co-
effidents. Andyss of covariance for juveni-
les of males and femaes and for adults of
maes and femaes showed that there is
sgnificant difference in the regression coe-
ffidents The regresson equations are:

Mdes (juveniles) : CL = -0.2157 +
0.2166 TL (r=0.984)
Femaes (juveniles) : CL = -1.9900 +
0.2407 TL(r=0.975)

™Aoo 80 80 130 126 a0 80 13

MALES

ADULTS

RARLUERES LER:TRAE: L 00 4

4« 058 © o aouLTs

P b TEIL BT s Y B HY
hu0-09

-

HALES WA,
JUVENILES ZEEM.L‘S
Y4 Q25T 2166 0
G40
JUYENILES
e ool 900w 0-2407 X
4r 097
20 40 to «0 100 120 140 1«0 180

TOTAL LENGTH IN MM

Fig. 3. Total length—carapace length relationship
of M. monoceros from Kakinada coast.
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Males (adults) CL = -10.1696 +
0.3109 TL(r=0.983)
Femdes (adults) CL = 134473 +

03411TL(r=0.988)

Caculated straight lines for these relation-
ship are presented in Figure 3. In al the
cges a high degree of correlation was obser-
ved.

Total weight—tal weight relationship

A total of 146 maesran in? intotal weight
from 4.2 g to 24.4 g and emaes ranging
in total weight from 17 g to 47.5 g were
anadysed for this sudy. A preliminary plot
of the data separately for maes and femdes
indicated a linear relationship.

TABLE 1 Conversion table for commercial
counts of M. monoceros

Total weight No. Tail No.
in grams perkg  weight per kg
in grams

2 500 108 926
4 250 2.49 402
6 167 3.90 256
8 125 5.30 189
10 100 6.71 149
12 83 8.12 123
14 71 9.52 105
16 63 10.93 91
18 56 12.34 81
20 50 13.75 73
22 45 15.15 66
24 42 16.56 60
26 38 17.97 56
28 36 19.37 52
30 33 20.78 48
32 31 22.19 45
34 29 23.60 42
36 28 25.00 40
38 26 26.41 48
40 25 27.82 36
42 24 29.23 K71
44 23 30.63 33
46 22 32.04 31
48 21 33.45 30
50 20 34.85 29
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~ Andyss of covariance showed that there
is no ggnificant difference between the two
regression lines of males and females. Thus
the sngle equation representing the total
eight—tail weight relationship in both sexes

IS
Y = -0.3260 + 0.7036 X (r = 0.996)

Coversion tables showing total weight, tail
weight and count per kg are given in Table 1.

DISCUSSION

George (1959) derived the relationship
between total length and total weight for
juveniles ranging from 25 mm to 105 mm
in total length as: W = 0.01989 L ~7«>.
This is quite different from what has been
derived in the present study. Rgyaakshmi
§1961) calculated two different relationships
or M. brevicornis, one for O-year group
and another for older groups but combined
the two sxes in eech case.  Hall (1962) cal-
culated the carapace length—weight relation-
ship for a number of Indo-Pacific penaeid
prawns. He dso fitted a combined equa
tion irraﬁective of sxes Klima (1969?
studying the length—weight relationship o
Hymenopenaeus robustus from the Gulf of
Mexico found that the regresson lines for
maes and femaes were sgnificantly different.
Similar observation was made by Fontaine
and Nea (1971) in respect of Penaeus seti-
ferus, P. aztecus and P. duorarum.

The present sudy aso corroborates that
separate equations are n to describe
thelength-weight relationship inM.monoceros.
It is not ible to compare the present
results with the previous works in the Indo-
Pecific region as the two sexes were not
treated separately. It is noted that the mae
is heavier than the femae upto a total length
of 77 mm and thereafter the femae is hea-
vier than the mae for a given length. At
this length (77 mm) juveniles from estuaries
move to inshore waters and the maturation

rocess starts. The gonads in femdes is

eavier than those in the males and hence
afg,r this stage females become heavier than
males.
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In the present study total length—carapace
length relationship indicated a change in
the dopes of the regression line a 100 mm
and 110 mm for males and females respecti-
vely. It has been recorded that males and
femdes attain sexua maturity at these lengths
(Rao, 1985). It would therefore appear
that the growth rate of carapace changes at
;the time of maturity. Similar observations
jwere made by Anderson and Lindner (1971)
iia the case of H. robustus from the Gulf of
Mexico. However, Ramamurthy and Manick-
Irga (1978) studying the total length—cara-
pace length relationship in M. dobsoni, M.
gffintsand P. stylifera did not find any change
in the growth rate of carapace a the time
of maturity. The studies of Sukumaran
and Rgan (1981) on Parapenaeopsis hard-
wickii again did not indicate any change in
the relationship between juveniles and adults.
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