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ABSTRACT

The length — weight relationship for males and flesiaof Lagocephalus lunaris (Bloch and Schneid@&)1)
collected at Visakhapatnam were W = 0.0001181°and W = 0.00047 1#*%*respectively. A single length-weight
relationship is given for both the sexes as W =000B6 [>"**' Analysis of covariance conducted to test the
difference between the regression slopes of malddeamales of L. lunaris showed no significantedéhce (P >
0.05). The age and growth were estimated by applEibEFAN 1 method, it confirmed the longevity & fish to

be 61 months. The growth rate was high during itis¢ year and then it declines during subsequeatyeThe Von
Bertalanffy’s growth parameters were £ 239.60, K = 2.2, to = -0.146 and @ = 5.1012/yr.
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INTRODUCTION

L. lunariscommonly known as green-rough-back pufferfish $éoav moving solitary fish of shallow coastal water
found in tropical and temperate waters. They atgglsamainly by trawl nets and purse seines. Appnately 120
species of these fishes are known all over the dyaf which only 80 species of these fishes of @reler
Tetrodontiformes are known to produce a virulentrotoxic substance called ‘tetrodotoxin’ that caeld valuable
and potential biomedical compounds [7, 11]. Eveouth these fishes are toxic, they are eaten intdeanike
Japan after some special processing. If cleaneddeessed properly, the fish is edible and consttlarelelicacy
[13]. Of the seven species occurring at Visakhaguatfishing harbour (Latitude 17° 41°N, Longitudé 83" E),L.
spadiceusandL. lunaris are common and abundant in the catches. The presgty is a first attempt to give an
account of length-weight relationship and age amavth studies of.. lunaris from Visakhapatnam, east coast of
India.

MATERIALS AND METHODS

The present study was based on the length and tvéégh of 514 specimens (236 males in size rand®5225
mm TL and weight 22-184 g; 278 females in size eanofy110-230 mm TL and weight 31-300 g) collectsairf
commercial trawl catches at Visakhapatnam fishiagbbur thrice in a month during January 2008 to ebswer
2009. The samples were not available during Maytduéshing holidays from 1% April to 31% May which were
implemented for conservational purpose.
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The random samples of pufferfishes collected istfreondition from trawl catches at Visakhapatnashifig
harbour. The collected fish samples were immedidisdught to the laboratory for further analysigteA removing
the excess moisture by blotting paper, the totadtle (nearest 1 mm) and weight (nearest 1g) of spebimen were
measured. The three samples in a month were peoiéddreated as a single sample of the month. TigtHe—
weight relationship (LWR) was calculated employimgpothetical formula W = dL [2] where W is body weight
(9), L is total length (mm),'a’ is a coefficientlated to body form and ‘b’ is an exponent indicgtiisometric
growth when equal to 3 [12]. The equation can h@essed in the logarithmic form as Log W = Log b kog L.
For testing the difference between the regresdimgres of males and females, analysis of covariarameemployed
[10].

Age and growth was estimated by applying ELEFAN (Efectronic Length Frequency Analysis) method A4S

Il software package, version 1.2.2 to get the emtts of asymptotic length ¢ and growth coefficient (K) [5]. By
using these values,'twas calculated by Pauly’s equation [4]. The Voertalanffy's growth model was used to fit
growth curve to the length frequency data [14]. €haation was expressed as:

L¢ = Lo (1-€4*)

Where

L; -Length at age t

La = Asymptotic size

K = Growth coefficient

t = Age of the individual fish at ‘0’ size

The growth performance index (&) was estimatedraieg to Pauly and Munro [6] as:
@ =LogK+2Log lo

Where
k = Growth constant/yr
Lo = Asymptotic length

RESULTS

Length-weight relationship (LWR):
The regression equations for the length-weightimahips of males and females were calculated as:

Males: W =0.000115%%**° (r=0.82)
Females: W = 0.000472f°  (r = 0.93)

The length — weight data of males and females egmobled to obtain a common regression equatiobdtr sexes
as W = 0.000066 1"% (r = 0.88). The comparison of regression lineFable 1 showed no significant difference
(p > 0.05) between the slopes of two sexes at 3 Bnd showed negative allometric growth for indi)al sexes.
The scattered diagram of observed weight agaimgjtherevealed a curvilinear relationship betweea to
variables in Figures 1 and 2.

Age and growth studies:

The best fit estimates of asymptotic lengtl)(and growth constant (K) were estimated by ELEFAN. Lo was
239.60 mm and K was 2.2¥ywith highest Rvalue 0.155 in Figure 3. Calculated growth perfance index (@)
was 5.1012 and twas -0.146. The length of the fish at specifiodiinL. lunariswas expressed as:

Lt = 239.60(1-&20-146)

On the basis of this formula, growth curves weangr in Figure 4 according to Von Bertalanffy’s gtbvequation.
The length obtained in mm at ages of 3, 6, 9 anch@@ths were 49.00, 129.63, 176.16 and 203.00 c&sphy.
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Table 1: Comparison of regression lines of length-gight relationship in males and females df. lunaris

Regression Coefficients Deviation from Regression
DF X2 y? Xy Intercept (Loga) Slope (b) DF S.S MSS
Il/\e!mlrl]es 278 0.328169 12.54304 3.996854 - 3.32759 2.89932 7 29.7844709 -
Males 236 0.352247  3.455402  3.602308 -3.94074 2.6210 239355916 -
512 10.820063 0.0702601
Poolec 514 0.680411 15.99844  7.59916: - 4.180: 2.738. 51 10.89723 0.070304
Difference between slopes 1 0.07717 0.07717
Slopes F =1.0983474 D.F. P51 Not Significant at 5% level .§8) p > 0.05

Table 2: Von Bertalanffy’s growth data ofL. lunaris

Loo=239.60 mm; K=2.2; .=-0.146 years
t(years) t-t0  K(t-t0) e-k(t-to) 1- e-k(t-to) It =L oo (1- e-k(t-to))

0.17 0.021  0.0455 0.9556 0.0444 10.638
0.33 0.187 0.4121 0.6622 0.3378 80.937
0.t 0.35¢  0.778¢ 0.458¢ 0.541: 129.6¢
0.66 0.514 1.1308 0.3227 0.6773 162.28
0.83 0.684 1.5048 0.2221 0.7779 186.38
1 0.85¢ 1.878¢ 0.1527 0.847: 203.0:
1.16 1.014 2.2308 0.1074 0.8926 213.87
1.33 1.184 2.6048 0.0739 0.9261 221.89
15 1.354 29788 0.0508 0.9492 227.43
1.66 1514 3.3308 0.0357 0.9643 231.05
1.83 1.684 3.7048 0.0246 0.9754 233.71
2 1.854 4.0788 0.0169 0.9831 235.55
2.16 2.014 4.4308 0.0119 0.9881 236.75
2.33 2.184 4.8048 0.00819 0.9918 237.64
25 2.354 51788 0.00563 0.9944 238.25
2.66 2.514 55308 0.00396 0.996 238.65
2.83 2.684 5.9048 0.0027 0.9973 238.95
3 2.854 6.2788  0.00187 0.9981 239.15
3.16 3.014 6.6308 0.0013 0.9987 239.29
3.3t 3.18< 7.004¢ 0.00090° 0.999: 239.3¢
35 3.354 7.3788  0.00062 0.9994 239.45
3.66 3.514 7.7308 0.00043 0.9996 239.5
3.8¢ 3.68¢ 8.104¢ 0.000¢ 0.9997 239.5¢
4 3.854 8.4788 0.0002 0.9998 239.55
4.16 4.014 8.8308 0.00014 0.9999 239.57
4.3¢ 4.18¢  9.204¢ 0.000: 0.999¢ 239.5¢
4.5 4.354 9.5788 0.000069 0.9999 239.58
4.66 4.514 9.9308 0.000048 1 239.59
4.83 4.684 10.305 0.000033 1 239.59
5 4.854 10.679 0.000023 1 239.59
5.16 5.014 11.031 0.000016 1 239.6

Basing on the ELEFAN -1 method, lunaris attained a total length of 203.00 mm during fiyetar, 235.55 mm
during second year and 239.95 mm during third yElae. longevity ofL. lunariswas 61 months as shown in Figure
4 and Table 2.
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Figure 1: Scattered diagram showing relationship btween length and weight in males df. lunaris
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Figure 2: Scattered diagram showing relationship beveen length and weight in females df. lunaris
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Figure 3: Estimation of Lo and K of L. lunarisusing ELEFAN | method
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Figure 4: Von Bertalanffy’s growth curve of L. lunaris
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DISCUSSION

A separate equation for length - weight relatiopskigiven as W = 0.000115-#°for males, W = 0.00047%%%%3
for females and W = 0.000066{***for combined sexes in the present study. Spied|dtated that growth to be
isometric if the regression constant b = 3.0, pasiallometric if b > 3.0 and negative allometridi< 3.0. In the
present study oi. lunaris negative allometric growth was observed in bditd sexes. Analysis of covariance
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showed that ‘F’ was not significant at 5% levelcdin be suggested that the difference betweensslifpmales and
females was not significant (p > 0.05).

Sabrahet al. [9] also studied the length-weight relationshipsimilar species of. sceleratugo be y = 0.0160099
X 29044742 = 0,9883) for males, y = 0.0209024%#{r* = 0.9803) for females and y = 0.0187126°X%(r* =
0.9835) for combined sexes. Analysis of covariastoewed that there was no significant differenced(p5) in the
co-efficient of regression between males and femadiwik and Jalihal [3] also gave two separate esgions of
length-weight relationships for males and femaléd..ospadiceuson the west coast of India. Comparision of
regression lines showed significant difference leetw the slopes of the two sexes. Rukmini Sirishd an
Yedukondala Rao [8] also studied the length-weigHationship for males and females of similar seedi.
spadiceuson east coast of India to be Log W = -4.006176724 log L (r = 0.90) for males, Log W = -4.2843 +
2.7822 log L (r = 0.93) for females and Log W =28b9 + 2.7763 log L (r = 0.92) for combined sexEse
comparison of regression lines showed significafférnce between the slopes of two sexes and sthowgative
allometric growth. Kurma Rao and Ramesh Babu [4d atudied the length-weight relationshipMdigil cephalus

to be log w = -3.65+2.66 log L for males and log=w3.80+2.74 log L for females. The comparisonegfression
lines showed no significant difference between maled females.

Age and growth was estimated using ELEFAN-1 whibbveed that the rate of growth was high during aiti
months and then it declines with advancement ofiegjeating that the fish after attaining a partauwsize showed
low growth rates. The Von Bertalanffy's growth paeeters calculated werenl= 239.60, K = 2.2,,t= -0.146 and @
=5.1012/yr in the present study. Sabeafal.[9] estimated the age and growthlLofsceleratususing ELEFAN -1
programme and Wetherall's method. Model progressioalysis indicated 10 distinct age groupd.irsceleratus
The parameters of Von Bertalanffy’s growth modelrevéo = 81.1mm, k = 0.26/yr, @ = 3.23. There was no
significant difference (p>0.05) at 95% level of mdangths at age for the different growth models.atso reported
that the rate of growth is rapid during first forgars of life and then it slows downlinsceleratus
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