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Abstract: The length-weight relationship of half-smooth golden puffer fish Lagocephalus spadiceus (Richardson,
1845) from south-west coast of India revealed asymmetric growth as the ‘b’ value of fishes was 2.813 + 0.03, which
was significantly different (P<0.05) from isometric value 3.0. Head-length relationship with standard length plotted
resulted in a linear regression line with ‘b’ value 0.859 + 0.02 also showed significant (P<0.05) difference, which
denotes stout head in relation to its body length. The mean condition factors worked out were 2.55+ 0.47 for males,

2.49+0.74 for females and 2.51+ 0.66 for the total population, which showed good condition of the fish.
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INTRODUCTION

Tetraodontids are circumglobal in tropical and
temperate waters, mostly marine; several enter
estuaries and some exclusively in freshwater but
absent from cold waters (Matsuura, 1997).
Tetraodontiformes form an ecologically important
order because of their species abundance, regional
diversity, and carnivorous nature and are also used
in aquariums. Puffer fishes belonging to this order
are fatal due to the presence of neurotoxin called
tetrodotoxin (TTX) in its body organelles like liver,
gonad, skin, muscle and testis.

As the growth of fish varies between the species and
among the environment, it is of great importance to
have the knowledge of length-weight relationship of
aspecies occurring in a particular area for its fishery.
Studies on length weight relationship of species of
the order Tetraodontiformes are very meagre, some
of which include Garcia et al. (1998) on Arothron
monoceros from Colombia; Abdallah (2002)for
Stephanolepis hispidus from Egyptian Mediterranian
waters; Vianna et al. (2004) on four species of
Tertraodontiforms from South eastern Brazil;

Kulbicki et al. (2005) on seven species of the Order
from New Caledonia; Sangun et al. (2007) on
Balistes capriscus, and Lagocephalus lagocephalus
from North eastern Mediterranean coast of Turkey;
Simon and Mazlan (2008) on archer fish and puffer
fish from estuaries of peninsular Malaysia; Salahi et
al. (2015) on Uranoscopus guttatus Cuvier, 1829
and Lagocephalus inermis from Gulf of Oman; Anju
etal. (2019) on Lagocephalus inermis from Arabian
Sea, Kerala and Abdullah et al.(2017) on ten fishes
including Lagocephalus sceleratus from Eastern
Libya Mediterranean Sea Coast.

Length weight analysis describes the relation between
length and weight mathematically and one can be
converted to the other (Le Cren, 1951) and were
established according to the equationW = aL> where
‘b’ provides the information on growth of the fish.
When the value of ‘b’ equals 3, then the increase in
weight is isometric and if the value is greater than or
less than 3, then the weight is allometric. The
parameters ‘a’ and ‘b’ are considered important in
stock assessment studies (Froese, 1998; Can et al.,
2002; Moutopoulos and Stergiou, 2002).
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The present study was conducted in the demersal
species Lagocephalus spadiceus (Richardson, 1845)
which is obtained as bycatch during trawling. The
species has a widespread distribution throughout the
tropical Indian and Pacific Oceans (Froese and Pauly,
2016). No serious attempts have been made by any
fishery biologist towards a comprehensive study on
the biology of puffer fishes from Kerala as they are
not considered as significant food fish. This may not
justified as each organism has its own significance
in the ecosystem. But now Lagocephalus spadiceus
is considered non-toxic and the fishermen in
Neendakara and Sakthikulangara harbour of Kerala
proclaim that this species has huge export value in
Tamilnadu and after proper cleaning, it is considered
asadelicacy. In India earlier these species were either
discarded in the sea as it cause large destruction to
nets or used to make manure. The study is focused
on the length weight relationship and condition factor
of Lagocephalus spadiceus from Kollam harbours
of Kerala coast.

MATERIAL AND METHODS

Fishes for the present study were collected from the
commercial trawlers of Neendakara(8°56’19’N;
76°32°25E), and Sakthikulangara(8°55’30°N;
76°33’22’E), landing centres of Kollam district. The
specimens were procured from fishermen, where
Lagocephalus spadiceus were obtained as trawl
bycatch and a total of seventy fishes were collected
and analysed. Immediately after collection samples
were kept in ice box and were taken to the laboratory
for further studies. Standard length and head length
were measured in cm and weight of the fish in grams
was calculated using a Metler analytical balance.
The length-weight relationship of the fish was
calculated by the equation W = aL*(Pauly, 1984). The
values of constants ‘a’ (intercept) and ‘b’ (length
exponent) were estimated from the log transformed
values of length and weight i.e. logW =1loga+b
log L, via least square linear regression, where ‘b’ is
an exponent (i.e. slope) with a value nearly always
between 2 and 4, and often close to 3. The sex ratio
of the population collected was also analyzed. To
assess length and weight for a particular sample or
individual, condition factors are used, Kn = W/aL"
(Le Cren, 1951).
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RESULTS

Length-Weight Relationship

The length weight relationship according to cube law
for L. spadiceus was established using logistic
regression analysis and the best linear fit (r = 0.983)
was obtained for the species (fig.1.). The logarithmic
transformed length and weight plotted for the total
population resulted in a straight line, which indicates
linear relationship between the two variables. The
length weight relationship was expressed as log Wt
=2.813 log Lt — 3.244 and the ‘b’ value of fishes for
length weight relationship was 2.813 + 0.03, which
show slight asymmetric growth with less weight
increment than length andsignificantly differ from
isometric value 3.0 (t = 2.619; P<0.05).
Length-length Relationship

Head length relationship with standard length (fig.2.)
was also plotted for the total population to elucidate
the head length proportion of the species.
Logarithmic transformed standard length plotted
with head length resulted in a linear regression line
indicate the best fit (r = 0.946). The head length
standard relationship was established as log Hd Lt =
0.859 log Lt-0.734, with coefficient, ‘b’ value as 0.859
+0.02 which showed significant (P<0.05) difference
from expected value of 1.0, which means head grows
with smaller increments with respect to standard
length of the fish.

Condition Factor

The mean condition factors for male, female and for
the total population were 2.55+ 0.47, 2.49+0.74, and
2.51+ 0.66 respectively.

DISCUSSION

Length and weight are regarded as important growth
criteria in the ecology of fish. The maximum observed
length of our specimen was 28.7 cm which is similar
to the values reported by Sirisha and Rao (2007)
which was 28.7cm in L. spadiceus from
Vishakapatanam and the values obtained for Basusta
et al. (2013) was 37.4 cm from Turkish Bay which
was well above the values from the present study.
Similarly the maximum weight of the fish recorded
was 298.4gms which was well below than that of
695.97gm reported by Basusta et al. (2013) from
Turkish Bay.

The ‘b’ value obtained for our present study was 2.81
which is almost similar to that of values given by
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Length-weight relationship and condition factor of Lagocephalus spadiceus
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Fig. 1. Length (Std Lt.) weight relationship of total
population

Basusta et al (2013) for L. spadiceus from Turkish
Bay as 2.67 and 2.72 for males and females
respectively showing negative allometric growth.
Naik and Jalihal (1998) gave two separate
expressions of length-weight relationships for males
and females of L. spadiceus, from the west coast of
India and stated significant difference between the
slopes of the two sexes. Significant difference between
the slopes for the two sexes showing negative
allometric growth was noticed in L. spadiceus from
east coast of India (Sirisha and Rao, 2007). Zare et
al. (2012) also obtained similar ‘b’ value (2.70) for
L. guentheri which again proved negative allometric
growth. The “a’ and ‘b’ values of L. scleratus from
eastern Mediterranean were 0.022 and 2.82
respectively, thus revealing negative allometric
growth (Kalogirou, 2013). Sabrah et al. (2006) and
Kulbicki et al. (2005) obtained lower ‘b’ values for
L. scleratus (2.86-2.92). The values of ‘b’ were within
the limits of 2.5- 3.5 reported for all fishes (Froese,
2006).

According to Aydin (2011), the ‘b’ value for L.
scleratus was 2.979. The values of ‘b’ were less than
3 or nearly isometric (b = 3) in L. wheeleri and L.
scleratus, indicating near isometric population
growth conditions (Simon and Mazlan 2008). The
value of ‘b’depends on ecological conditions (Ricker,
1975; King, 1995; Avsar, 1997).

The condition factor for males was 2.55+ 0.47 and
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Fig. 2. Standard Length-head length relationship of total
population

for females it was 2.49+-0.74 which showed good
condition of the fish.

Thus in the present study length weight relationship
showed slight asymmetric growth with more length
increment than weight for the species which proved
negative allometric growth.
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