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ABSTRACT 

The length-weight relationship and the relative condition in the ribbon fish Tri-
chiurus lepturus were studied in 185 males in the size range 355-960 mm and 143 females 
in the size range 352-1090 mm collected during the period August 1966 to May 1969. 
Analysis of covariance of the two regressions showed no significant difference in the 
slopes. Apparently the sexual cycle does not seem to affect the relative condition of the 
fish, at least directly, while high intensity of feeding influences the K„ There is a sudden 
fall in the value of relative condition at 625 mm fish length, and maturity studies indicate 
that over 90% of fish attained sexual maturity at this length. 

INTRODUCTION 

The length-weight relationship in the ribbon fish Trichiurus lepturus Linnaeus 
has been studied by Misu (1964) from the East China Sea and Yellow Sea and by 
Dawson (1967) from the northern Gulf of Mexico. From the Indian Waters Prabhu 
(1955) calculated the length-weight relationship based on 174 specimens, ranging in 
size 12-56 cm. The commercial catches of Kakinada show a wide variation in the 
size of r. lepturus and usually range 35-110 cm. The length-weight relationship 
and the relative condition for this size range are dealt with in this paper. 

MATERIAL AND METHODS 

A total of 328 fish, comprising 185 males in the size range 355-960 mm and 
143 females in the size range 352-1090 mm collected during the period August 1966 
to May 1969 from the trawl net catches from the Kakinada area Were studied. Fish 
were measured and weighed in the fresh condition Within 3 -6 hours after capture. 
Total length was measured to the nearest millimeter from the tip of the snout to 
the tip of the tail. Weight was recorded to the nearest gram in a double-pan phy
sical balance sensitive to 0.5 gm, with gonads and viscera intact. The length-weight 
relationship was calculated by the least square method for males and females separa
tely by using the general formula, W = a L^, or its logarithmic form log W = log 
a + b log L, where W is the weight of the fish, and Lthe length and 'a' and 'b' are 
constants. 
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The relative condition factor was calculated as suggested by Le Cren (1951) 
from the formula K„ = w/a Lb (or W/W, where W is the estimated Weight). From 
the individual values, the mean K„ was calculated separately in males and fenaales 
for each 5 cm length group and also for all the length groups during different months. 
The annual month-wise and size-wise variations in the mean relative condition showed 
the same general trend for different years. Hence the data were (pooled for the 
period of study and the mean K„ was calculated. The state of maturity (I.C.E.S. 
scale) and the volume of the gut contents were also noted for each fish to study them 
in relation to the condition of the fish. Fish in the maturity stages III to VI were 
considered as mature in this study. However, the bulk of the mature fish was in 
stage III and IV. The monthly average volume of the gut contents was considered 
as a reasonable criterion to denote the intensity of feeding. 

LENGTH-WEIGHT RELATIONSHIP 

The logarithmic regression equations obtained are as follows (Fig. 1): 
Males: Log W = — 3.9468 + 3.4169 Log L 
Females: Log W = — 3.9552 + 3.4367 Log L 

The corresponding parabolic equations may be represented as 
Males: W = 0.0C01131 L3-4169 

Females: W = O.O0O11O9 L3-4367 

TABI E 1. Comparison of the regression lines of the length-weight relationship of 
Trichiurus lepturus. 

Within 
Males 
Females 

Pooled (Within) 

Common 

Slope 

Comparison of slopes: 

d.f 

184 
142 

326 

F= 

b 

3.4169 
3.4367 

3.4258 

13.73 (rf./=324, 1) F5, 

d.f. 

183 
141 

324 

325 

1 

Deviations from 
S. S. 

J^=254.3 

0.6555 
0.6788 

1.3343 

1.3346 

0.0003 

regression 
M.S. 

0.003582 
0.004814 

0.004118 

0.004106 

0.000300 

The data were further analysed by the analysis of covariance (Snedecor, 1961) 
to test whether the slopes of the two regression equations differ significantly. It is 
evident from Table 1 that there Was no significant difference in the slopes. 
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The correlation coefficient for the regression in the case of males was found to 
be 0.984 {d.f. = 183, r 50/ = 0.145 and r j o/ = 0.190). In females the correlation 
coefficient Was found to be 0.980 {d.f. = 141, r 5% = 0.164 and r 1% = 0.215). 

In both the sexes r is significant. 
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FIG. 1. Logarithmic relationship between length and weight in Trichiurus lepturus. AB and 
CD represent the regression lines of males and females respectively. 

In order to see Whether the regression coefficient differs from 3, the / test Was 
applied. In males t was found to be 9.08 {d.f = 183, t iy^= 2.58; ? 5% = 1-96) 
and in females 7.46 {d.f = 141, M % = 2.58; ? 5% = 1.96). In both the sexes the 
regression coefficient is significantly different from 3 suggesting a deviation from the 
so called cube law and it shows that the fish grows at a higher rate than the cube of 
the length. However, the t test does not by itself prove that the growth is not 
isometric because whole fish were used in this study and maturing and mature 
fish formed a considerable proportion of the material examined. 

CONDITION OF THE FISH 

In males the K„ values are high from October to January and low in March-
April (Fig. 2A). During the rest of the period the K„ values are more or less steady. 
The fish are mostly mature from January to July and immature in August-December 
period. The mean volume of food fluctuates from 0.7 to 7.2 ml from December to 
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September. However, in October and November the feeding intensity is high 
{20.7 and 10.6 ml respectively) and incidentally the higher K„ values are recorded 
in these months. The relative condition factor shows positive correlation with 
feeding intensity from August to December, 
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Fio. 2. Monthly fluctuations in the relative condition factor in Trichiurus lepturus. A males; 
B females. 

In females the relative condition factor is high in August-September and again 
in November-January period, thus differing slightly from the condition obtained 
in males (Fig. 2B). The minor fluctuation observed can be due to sampling defi
ciency. The fish are mostly mature from December to July and immature in August-
November period. The average volume of food during different months is less than 
11.4 ml except in August When 23.5 nU was recorded and it is interesting to note that 
thefhighest K„ vlaue was obtained in the same month. The relative condition factor 
shows a positive correlation with feeding intensity during June - November afld 
Jaauary - April periods. 
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The above data in both the sexes show no apparent correlation of the K„ 
Values to the sexual cycle bf the fish. However, the relative condition factor shows 
positive correlation with the volume of the food for some months, particularly so 
when the feeding intensity was Very high. 
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Fio. 3. Means of the values of the relative condition factor at different length in males and 
females in Trichiurui lepturus. 

In Fig. 3 are plotted the mean K„ values ©f males and females separately at 
5 cm length groups. In male the K„ values are very high up to 575 mm length and 
there is a sudden fall at 625 mm length, followed by increase in the K„ up to 975 
mm length. In females the high K„ values abruptly fall at 625 mm length and-a 
slight decline continued up to 725 mm length. Afterwards the K„ values increase 
up to 1075 mm length with slight fluctuation. The abrupt fall in the values of K„ 
at 625 mm length in both males and females is significant. 

DISCUSSION 

Misu (1964) studied the relationship between body length (measured from 
snout to anus) and weight in T. lepturus from the East China Sea population and the 
Yellow Sea Po-hai Bay population. He found that there are significant differences 
within sex between the two populations while the differences between the sexes withm 
the same population are not significant. 

Fluctuations in the condition of the fish during the different months have been 
attributed to a variety of reasons (Qasim, 1957; Sarojini, 1957; Gupta, 1967, 1968). 
In the present study on T. lepturus, except for January, in general, it was found that 
the high K„ values were obtained when the fish were not mature and low K„ values 
when the fish were mostly mature. Apparently the sexual cycle does not seem to 
influence the K„ values to any perceptible degree. On the other hand, the peak 
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values in the relative condition factor were obtained only ia those months when the 
feeding intensity was very high. In a carnivorous fish like T. kpturus, which Was 
found to devour big prey such as squids, octopus, mackerel, Sphyraena spp, Saurida 
spp, Pellona spp, etc., the weight of the prey could reasonably be expected to add to 
the body weight of the fish and thereby increase the K„ values. Sekharan's Work 
(1955) on the variations of the muscle fats in T. haumela ( = r . lepturus) gives some in
formation on the condition of the fish. In both immature and mature fish (sexes 
not separated) he found that the inuscle fats are high (4.4 to 6.0 average fat degrees) 
in September-January period while in February-August period the muscle fats are 
low (1.8 to 3.5 average fat degrees). He further observed that the fish are fattest in 
October-December and leanest in April. In the present study, if the sexes are con
sidered conjointly, the K„ Values are high from August to January and low during the 
rest of the period, the lowest being observed in March-April. Except for the month 
of August, there is a remarkable coincidence in the high and low values of K^ to the 
high and low values of muscle fats respectively. 

Hart (1946) observed that "The point of inflexion on a curve showing the 
diminution of 'K' with increasing length is thus a good approximate indieatioH--©f 
the length at which sexual maturity is attained." In the IJresent study, a'iteefj "fall 
in the K„ values was observed at 625 mm length (Fig. 3). The unpublished obser
vations of the present author, indicate that 91.11% of the fishes in the 625 mm 
length group were mature. 

The abrupt fall in the K„ value at 625 mm length thus appears to be related to 
a stage when 90 % of the fish are mature. 
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