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Abstract

Asian seabass (Lates calcarifer) is a very important target fish for fisherman because it enjoys very high
consumer preference and market price. Presently, the total capture production of this fish is decreasing
rapidly in Malaysia due to decreasing wild stock. However, necessary information about Asian seabass
population in Pahang coastal water is lacking for the proper management of this fish. Therefore, a study was
conducted to understand some basic characteristics (growth, condition factor and spawning) of Asian
seabass population in Pahang coastal water. Fish samples were collected from different region of Pahang
for a period of one year. The growth coefficient was calculated by regression analysis using the logarithmic
transformed equation logW = loga + b.logL derived from W = a.L’ (where, W = body weight;, L = total
length). The condition factor (K) was calculated for each individual fish according to the formula K =
(W/L) x 100. The gonadosomatic index (GSI) was calculated using the formula, GSI (%) = (GW/W) x 100
(wWhere, GW = gonad weight). The results showed that the growth coefficient varied from 1.6034 (end of
July) and 3.4264 (November). Negative allometric growth was observed in Asian seabass in all samplings
except in November and in the middle of July. An isometric growth of Asian seabass was observed in the
middle of July (W = 0.0139L**°%, R? = 0.9979, P<0.01) and a positive allometric growth was observed in
November (W = 0.002L***%, R? = 0.9974, P<0.05). The condition factor of Asian seabass ranged from 1.195
to 1.505. The significantly lowest mean condition factor was found in the November and the highest was
observed in the August. Overall high value of condition factor was observed in smaller fish (less than 46 cm
total length) while low value of condition factor was observed in medium size fish (56-70 cm total length).
The lowest gonadosomatic index of Asian seabass was observed in October and November. Overall
gonadosomatic index of Asian seabass was higher from May to August with a very few exception. Based on
this study, the spawning season of Asian seabass in Pahang coastal water might be from May to August but
more research is needed to confirm this. The information of this study would be used for both applied and
basic use for the management of wild Asian seabass stock in the coastal water of Pahang.

Keywords: Lates calcarifer, Growth, Condition Factor, Gonadosomatic Index, Malaysia
1. Introduction

Asian seabass (Lates calcarifer) is very popular fish in many countries including Malaysia, where it
is locally called Siakap Putih. It is an economically important food fish especially in the Pahang
region. This fish is a catadromous but widely distributed in the tropical Indo-Pacific region. They
usually inhabit coastal, estuarine and freshwater areas from Arabian Gulf through Southeast Asia to
B e e T T
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Northern Australia. Seabass is a euryhaline (Lim et al., 1986), protandric hermaphrodite (Grey,
1987) with an opportunistic feeding character. They eat anything that lives in or around water
including insects, spiders, prawns and fish (Davis, 1986).

In Malaysia, the total production of Asian seabass in 2004 was 5.7 thousand MT while in 2009 it
was nearly 16 thousand MT (FAO, 2011). However, total production of Asian seabass from capture
fisheries is decreasing rapidly in Malaysia due to decreasing wild stock. Therefore, study and
management of wild seabass stock in Malaysian water is necessary. Many studies have been done
on the development of seabass aquaculture in Malaysia but the study on the wild seabass population
in the Malaysian water is lacking. Adequate information about population parameters is prerequisite
for the management of any wild fish stock (Rahman and Hafzath, 2012; Gopalakrishnan et al.,
2014). Therefore, this research was conducted to quantify some population parameters namely
growth pattern, condition factor, and gonadosomatic index of Asian seabass in the coastal water of
Pahang. The temporal variation of water temperature and food composition are different in different
geographic location, which significantly affect growth, condition factor, survival, sexual maturity of
Asian seabass (Rahman et al., 2008; Rahman and Verdegem, 2010). The objectives of the study
were to know the temporal variation of (i) growth pattern, (ii) condition factor, and (iii)
gonadosomatic index of Asian bass in the coastal water of Pahang.

2. Methodology:

Asian seabass (Lates calcarifer)) samples were collected from fishermen from different places of
Pahang region for a period of twelve months. Capture methods, area and time of capture were
collected from fisherman. After collection, they were immediately preserved with ice in an ice box
and transported to the laboratory. In the laboratory, length was measured to the nearest centimeter.
Gonad was collected carefully by dissecting the abdominal part of the fish. Body weight (W) and
gonad weight (GW) were done with a digital balance to the nearest gram. Growth status was
estimated from the length-weight relationship using the conventional formula BW = a.L’, where
coefficient a is the intercept in the y-axis, and the regression coefficient b is an exponent indicating
isometric growth when close to 3. The statistical significance level of coefficient of determination
was estimated (P<0.05) and the parameters a & b were estimated by linear regression on the
transformed equation, logW = loga + b.logL. The status of growth was estimated based on one-
sample t-test (P<0.05): t; = (b-3)/Sp, where t; is the t-test value, b the slope and Sy, the standard error
of the slope (b). The comparison between obtained t; values and the respective tabled critical
values allowed for the determination of the b values statistically significant, and their inclusion in
the isometric range (b = 3) or allometric range (negative allometric; b < 3 or positive allometric; b >
3). The Fulton’s condition factor was calculated for each individual fish according to the formula K
= (W/L% x 100, where K is condition factor, W is the body weight and L is total length of fish. The
gonadosomatic index was calculated using the formula, GSI (%) = (GW/W) x 100, where GSI is the
gonadosomatic index and GW is the gonad weight of fish. Spawning season was determined by
plotting monthly mean GSI values (Y axis) along the X axis (month).

3. Results

Sampling-wise growth pattern of Asian seabass is presented in Table 1. The growth coefficients (b
value) vary from 1.6034 (end of July) and 3.4264 (November). Length-weight relationships of each
sampling month was significant (P<0.05). Negative allometric growth (b value significantly less
than 3) was observed in Asian seabass in all samplings (1* sampling (October): W = 0.029L*7%%;
39 (May): W = 0.0484L>%"; 4™ (June): W = 0.4626L>°'"%; 5™ (early July): W = 0.1577L2%57; 7t
(late July): W =2.0417L"603%; gt
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Table 1: Descriptive statistics and estimated regression parameters (length-weight relationship) of Asian
seabass in the coastal water of Pahang.

Sampling  Regression parameters R’ Significance Growth
a b (p value)

i~ 0.0290 2.7828 0.9250 * A-
p 0.0020 3.4264 0.9974 * A+
B 0.0484 2.6614 0.8632 Kk A-
4yt 0.4626 2.0113 0.5603 *k A-
5t 0.1577 2.9657 0.8066 *k A-
6™ 0.0139 2.9962 0.9979 ** I
7t 2.0417 1.6036 0.4938 *x A-
g™ 0.3255 2.1570 0.5620 * A-
Overall 0.3187 2.7759 0.9702 ** A-

ns, not significant; *, P<0.05; **, P<0.01; a, intercept; b, slope ; R, coefficient of determination; A-, negative allometric
growth; 1, isometric growth; A+, positive allometric growth.

(August): W = 0.3255L*"57°) except 2" (November) and 6™ (middle of July) samplings. A positive
allometric growth of Asian seabass was observed in the 2™ sampling (November) (W =
0.002L****%). An isometric growth of Asian seabass was observed in the 6" (middle of July)
sampling (W = 0.0139L*°*®?). The condition factor (K) of Asian seabass ranged from 1.195
(November) to 1.505 (August) (Fig. 1-A). Condition factor of Asian seabass was significantly
different between samplings (P < 0.05). The mean condition factor of 34 1o 8 samplings (May to
August) were significantly higher than 1% and 2™ samplings (October and November). The mean
condition factors was statistically same from 3™ to 8" samplings (May to August). Similarly, there
was no significant difference between the condition factors of October and November. Overall
higher condition factor was observed in smaller fish (less than 46 cm total length) while lower
condition factor was observed in medium size fish (56-70 cm of total length) (Fig. 1-B). Changes of
mean gonadosomatic index (GSI) of Asian seabass in different samplings are presented in Fig. 2.
The lowest GSI of Asian seabass was observed in 1 (October) and 2™ (November) samplings.
Overall GSI of Asian seabass was higher from May to August except in June. However, highest
GSI of Asian seabass was observed in May. A significant positive relationship (r = 0.81, P<0.05)
was observed between GSI and condition factor of Asian seabass
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Figure 1: Mean condition factor (+ standard error) of Asian seabass in different samplings (A) and
different size class (B). Mean with no letter in common differ significantly (P<0.05).
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Figure 2: Mean gonadosomatic index (GSI) (+ standard error) of Asian seabass in different samplings. Mean
with no letter in common differ significantly (P<0.05).

4. Discussion

In this study, the growth coefficient (b-value) of the Asian seabass at the end of July was very low
compared to other month. The factors that influenced the growth of Asian seabass at the end of July
are unknown. However, this might be influenced by environmental or habitat factors (Rahman and
Verdegem, 2007; Rahman et al., 2009; Khatune-Jannat et al., 2012). Therefore, more research is
needed including analyzing environmental or habitat factors to understand the cause of low growth
coefficient at the end July in the Pahang coastal water. Overall condition factor varied from 1.195
to 1.505 that represented a fair and acceptable condition of Asian Seabass in the coastal water of
Pahang (Charles and Alan, 2003). Overall, gonadosomatic index and condition factor of Asian
seabass were high from May to August with a few exception. Based on this study, the spawning
season of Asian seabass in Pahang coastal water might be from May to August. However, this
observation concurs a literature indicating the spawning season of Asian seabass is between
September and March. However, the spawning season of Asian seabass in Pahang coastal water
may fall within the period between September and March but more investigation is needed to
confirm this. The results of this study would be used for the management of wild Asian seabass
stock in the coastal water of Pahang.
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