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ABSTRACT

Length weight relationship of the two commercially important molluscs £
viridis and M. meretrix was found to be W=-0.40263L>*""® & W = - 0.0435912315¢8
respectively. Condition factor was recorded to be less than 1.0 for most part of
the year in P. viridis and for M. meretrix it ranged from 0.39 to 4.61. The
present study reveals that there was allometric growth in both the species and
the growth was not satisfactory since it showed lower K-value during most

part of the year.

Keywords: Length-weight, Condition factor, Perna viridis, Meretrix meretrix

Length and weight are the two factors
which are related to each other. Length—
weight relationship is an important and
significant tool for prediction of the
recruitment, estimation of stock and also
for solving taxonomical problems
(Spiers, 1952). If a mathematical
relationship between the length and
weight is established then one parameter
can be computed from the other. The
condition factor or K-value is useful in
explaining the well being of an organism
and to find out any difference arising
from seasonal changes in relation to the
age and sex of the organism. This K-
value provides a useful comparison of
the weight of the organism relative to
length.

Length—weight relationship and

condition factor of fishes have been
studied extensively but comparatively
very limited works are available on
length-weight relationship of molluscs.
Benny and Ayyakkanu (1992) worked
on length—weight relationship in
Chicoreus ramosus collected from Gulf
of Mannar. Mohan (1980) reported on
allometric relationship between length,
height and depth and also on length-
weight relationship of the green mussel,
Perna viridis. Pota and Patel (1987)
worked on oyster on these aspects.
Other notable works are by Rao (1987),
Brey and Hain (1992), Paninee and
Pitiwang (1991), Sockendarsi ef al.,
(1998), Vandepeer er al., (1999) and
Rabi and Maravi (1997).

The green mussel, Perna viridis and
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i, Meretrix meretrix constitute an
important fishery along the Maharashtra
coast. As there is little information on
the length weight relationship of these
~ species, the same was worked out.

A total of 550 specimens of P. viridis
and 650 specimens of M. meretrix were
collected from Mumbai waters during
the period between January 2000 and
January 2001 except September and
October 2000 when P. viridis samples
were not available in the landing centre.
The length of P. viridis ranged from 5.0
— 10.2 cm and weight from 10 - 55 ¢g
while the M. meretrix were ranging from
3.8—-5.7 cmin length and the of 16 — 62
g. in weight. The specimens were
cleaned and extraneous water was
wiped. Then the length (cm) and the
weight (g) of the mussels and clams were
measured. The length is the widest part
across the shell at 90 degrees to the
height.-

The length-weight relationship was
estimated by using the general formula
W =al’ (Le Cren, 1951).

The equation W = al.® can be
expressed in linear form using natural
logarithm as

Log W =loga+blogL

The constants ‘a’ and ‘b’ are
estimated using the method of least
square.

Condition factor has been calculated
by using the following formula as used
by Devaraj (1973), Acharya and Dwivedi
(1985);

w
o

The results of length-weight
relationship and condition factor of P.
viridis and M. meretrix are presented
in Table 1 and also plotted in Figs. 1
and 2 respectively. In case of mussel,
the samples collected in November 2000
showed maximum value of condition
factori.e. 3.904533, whereas during the
rest of the months, it was below 1.0.
On the other hand clams had maximum
growth in the month of February 2000
by showing K value as 4.613454 while
the lowest growth was in July with K
value as 0.39.

K =

The ‘a’ and ‘b’ values were found to
be -0.40263 and 2.044719 respectively
for P. viridis whereas for M. meretrix
the values were -0.04359 and 2.315498
respectively. Accordingly the equation
W=al.’ was rewritten as W =-0.40263
L2947 for P. viridis and W = -0.04359
12315498 for M. meretrix. The same in the
logarithmic form can be written as Y =
0.3951 + 2.044719X and Y= 1.36061
+ 2.315498X for P. viridis and M.
meretrix respectively. The condition
factor of P. viridis has been found to
range from 0.13 to 3.9 and that of M.
meretrix from 0.39 to 4.61. In case of
P. viridis the minimum K value was
recorded in the month of January and
the maximum was in November, while
in M. meretrix the minimum value was
in July and the maximum was in
February.

Present rcsults indicate allometric
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Table 1: Length-weight relationship and condition factor of Perna viridis and Meretrix

meretrix.

Length weight re‘!ationship Condition Factoit

> Month Aok Perna Merétrit

No. Perna viridis | Meretrix meretrix viridis meretrix
1 {Jan 2000 | W=-0.882363 [>39%%¢ W=-0.035177 L>273%7 0.13 0.93
2 | Feb W=-0.683346 12262458 W=0.662509 L!-181252 0.20 4.61
3 | Mar =-0.62487 1.>271% W=0.03219 [.>148927 0.24 1.08
4- | Apr W=-0.496051 [.>12485¢ W=-0.266689 1.640613 0.32 0.54
5 | May W=-0.066309 1.!-6503% W=0.362199 L 167414 0.87 2.31
6 |June W=-0.303623 L1478 | W=-0.02574 L2323 |- .0.5] 0.94
17 {luly W=-0.352244 1 199944 W=-0.414356 12861426 0.45 0.39
8 |Aug W=-0.799345 1254123 W=0.285425 11825578 0.16 1.93
9 |Sep No sample W=-0.240778 1.265%28 - 0.58
10 } Oct No sample W=0.346444 1.}7170%2. - 2.23
11 { Nov W=0.582042 110548 W=0.037453 1.>2043% 3.90 1.09
12 | Dec W=-0.679055 L>3°0123 W=-0.00022 1.222%46° 0.21 1.00
13 Jan 2001 W=-0.874824 1.266617 W=-0.316751 127342 0.13 048

growth in both the bivalves studied.
Nayar (1955), Wilton and Owen (1964),
Alagarswami (1966) and Talikhedkar ez
al., (1976) have reported allometric
growth for various species of molluscs.
But the present result is at a variance
from  Mohan (1980) who reported
1sometric growth in case of P viridis.
That might be related to non linear
growth of the shell in length reflected in

length-weight relationship which gave a -

curve in his case. In the present study

‘b’ value for both the species was found
to be less than ‘3 which clearly indicates
that the weight of both the bivalves do
not remain isometric as the length
changes. According to Hile (1936), ‘b’
value usually remains between 2.5 and.
4.0 to exhibit isometric growth.
Therefore, it can be concluded from our
study that length-weight relationship of
P. viridis and M. meretrix do not follow
cube law.

The condition factor calculated for.
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Fig. I: Length-weight relationship of P. viridis
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Fig. 2: Length-weight relationship of M. meretrix

each month may be used to detect
seasonal variations in the condition of
the organism, which may vary with food
abundance and the average reproductive
stages of the stock (King, 1995). Though
the condition factor shows seasonal
changes and related to reproductive

cycle, the present study do not reveal
such fact as P, viridis recorded a lower
value of K through out the year. The
condition factor is an indication of the
overall well-being of the animals (King,
1995); values of 1.0 and above indicate
for better growth of the species,
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Whéreas values less than 1.0 indicate a -

stress condition or spent condition of the
species (Narejo et al., 2002). But since
this condition prevailed throughout the
year, the relationship between
reproductive cycle and lower K value of
P. viridis is ruled out. Hence it can be
inferred that there must be certain stress
factors present or scarcity of food

throughout the year (except November). -

M. meretrix exhibited alternating
patterns with K values by exhibiting as
low as less than 1.0 and as high as 4.0.
The condition factor was found to be
more than 1.0 for the months of
February-March and August-December,
and in rest of the study periods, it was
less than 1.0. Along the Mumbai coast
the spawning period of M. meretrix is
from March to June (MPEDA, 1997),
and during this period the K value should
show a higher value since there is a
positive correlation between the maturity
of gonad and the condition factor
(Narejo et al., 2002). But the present
results do not confirm this fact rather it
reveals that the condition factor shows
a seasonal variation which was also
reported by King (1995). Since the
variation in environmental factor makes
variation in ‘b’ value which in turn varies
K- value as reported by Narejo et al.
(2002), so the seasonal variations in
abundance of the phytoplankton in the
water body upon which these two
organisms feed on, may be the possible
reason for such poor growth. Present
study concludes that both P, viridis and

M. meretrix do not exhibit isometric
growth and the growth of both the
species is not satisfactory since alower
value of ‘K’ was found during most part
of the year.

REFERENCES

Acharya, P. and Dwivedi, S.N., 1985.
Some aspects of the biology of
Trypauchen vagina (Bloch &
Schneider) of Bombay coast. J.
Indian Fish. Assoc., 14 & 15:
1-15.

Algarswami, K., 1966. Studies on
some aspects of biology of the
wedge clam, Donax faba from
Mandapam Coast in the Gulf of
Mannar. J. Mar. Biol. Ass.
India, 8(1): 56-75.

Benny, A. and Ayyakkanu, K., 1992.
Length-weight relationship in
Chicoreus ramosus. In: Proc.
Second Workshop of the
Tropical Marine Mollusks. J.
Hylleberg, K. Ayyakkanu and K.
Somkiat (Eds.). Phuket Marine
Biological Centre, Thailand.

Brey, T. and Hain, S., 1992. Growth,
reproduction and production of
Lissarca notorcadensis
(Bivalvia: Philobryidae) in the
Weddell Sea, Antarctica. Mar:
Ecol. Prog. Ser., 82(3): 219-
226.



162 RUPAM SHARMA ET AL.,

Devaraj, M., 1973. Biology of the large
snakehead Ophiocephalus
marulius in. Bhavanisagar
waters. J. Indian Fish. Assoc.,
20 (1&2): 280-307.

Hile, R., 1936. Age and growth of the
Cisco Leucichthus artedi (Le
Sueur) in the lake of north-
eastern highlands Wisconsin.
Bull. U. S. Bur. Fish., 48: 311-
317.

King, M., 1995. Fisheries Biology,
Assessment and Management.
Fishing News Book, 107-111 pp.

Le Cren, C.D., 1951. The length-weight
relationship and seasonal cycle in
gonad weights and condition in
perch, Perca fluviatilis. J. Anim.

Ecol., 20: 201 — 2009.

MPEDA., 1993. Handbook on
Aquafarming Molluscs.
MPEDA, Cochin, 78 p.

Mohan, M.V., 1980. Allometric
relationship in the green mussel,
Perna viridis. Ind. J. Mar. Sci.,
Qe 224-227.

Narejo, N.T., Rahmatullah, S.M. and
Mamnur, M., 2002. Length-
weight relationship and relative
condition factor (K ) of

Monopterus cuchia (Hamilton).
Indian J. Fish., 49(3): 329-333.

Nayar, K.N,, 1955. Studies on the
growth of wedge clam Donax
cuneatus. Indian. J. Fish., 2:

325-348.

Paninee, T. and Pitiwang, T., 1991.
Basic data on Chicoreus
ranosus: Some length weight

relationships. Spec. Publ.
Phuket Mar. Biol. Cent., 9: 94-
96.

Pota, K.A. and Patel, M.I., 1987.
Fishery and biology of the
windowpane oyster, Placenta
placenta L. in Poshitra, Gulf of
Kutch. National Seminar on
Shellfish Resources and
Farming. Bull. Cent. Mar. Fish.
Res. Inst., 42: 163-166.

Rabi, M. and Maravi, C., 1997.
Growth curves and specific
growth rate of Cancholepas
cancholepas Bruguiere, 1789)
(Gastropoda: Muricidae) in
culture experiments. In:
Ecology of Marine Mollusk. J.
Ros and A. Guerra (Eds.) VA
61(2): 49-53.

Rao, G.S., 1987. Biology of Meretrix
casta (Chemnitz) and Paphia
malabarica (Chemnitz) from
Mulky estuary, Dakshina
Kannada. National Seminar on
Shellfish Resources and
Farming. CMFRI Bull., 42:
148-153.



LENGTH-WEIGHT RELATIONSHIP AND CONDITION FACTOR 163

Sockendarsi, E., Palinggi, A. and Vandepeer, M.E., Hone,P.W., Van-

Santosa, S., 1998. Stomach Barneveld, R.J. and
content in relation to shell length, Havenhand, J.N., 1999. The
width and weight of the utility of apparent digestibility
gastropod Trochus niloticus L. coefficients for predicting
In: Proc. of the Eighth Workshop comparative diet growth
of the Tropical Marine Mollusk. performance in juvenile green
J. Hylleberg (Ed.). 18(1): 73-76. lip abalone Haliotis laevigata.

J. Shellfish Res., 18(1): 235-

Spiers, J. M., 1952. Nomenclature of 241.

the channel cat fish and the
turbot in North America. Wilton, K.M. and Owen, G., 1964.

Copeia, 2: 99-103. Physiology of Mollusca K.M.

Wilber and C.M. Yonge (Eds).

Talikhedkar, P.M., Mane, U.H. and Academic Press, London,
Nagabhushanam, R., 1976. 211p.

Growth rate of the wedge clam
Donax cuneatus at Miriya Bay,
Ratnagiri. Indian J. Fish., 23:
183-193.



