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Abstract: The Bali sardinella (Sardinella lemuru) from 'PPN Pengambengan' in Bali
Strait, Indonesia, has a high commercial value and is under pressure from fishing, despite
the fact that the fish growing state is poorly understood. The goal of this study is to
discover numerous elements of Bali sardinella growth, such as size distribution, length-
weight relationship (LWRs), condition factors, and growth patterns. A total of 817 Bali
sardinella fish with lengths ranging from 105-210 mm were sampled in order to determine
the length-weight relationship (LWRs) and condition factors. Local fishermen primarily
caught them with purse seines (mesh size 0.75 inch). According to the findings, the Bali
sardinella (both female and male) growth allometrically (b=2.8656-2.9367), showing that
the fish gets slimmer as it grows longer. There was no difference in the percentage of
capture numbers between males and females, nor in the condition factor (k) (p>0.05).
Male and female mean k values were 0.9672+0.0396 and 0.9912+0.0670, showing that the
Bali sardinella are in good condition.
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Introduction

The Bali sardinella (Sardinella lemuru) from 'PPN Pengambengan' in Bali Strait, Indonesia, has a high
commercial value and is under pressure from fishing, despite the fact that the fish growing state is
poorly understood. Purse seine fishing business at the 'PPN Pengambengan' has turned towards
commercial ventures for get the maximum profit, namely by enlarging the size and power of the ship's
engine and looking for fishing areas further from the fishing business base. Currently, Bali sardinella
captured with a purse seine tend to disregard the principles of fish resource sustainability maintain the
survival of fisheries enterprises, thus the tendency of catching small and immature fish persists.

In biological fishing, the lengt-weight relationship (LWRs) and condition factors is a significant
indicator. The LWRs can be used to discriminate between taxonomic units and to calculate condition
factors. Each species will have a distinct length-weight relationship. The relationship between length
and weight is further altered by sex differences within species and across stocks (Hossain et al. 2017;
Ahmed et al. 2011). The LWRs and condition factors are important in fishery assessment studies
because they provide information about the fish's growth, overall well-being, and fitness in a marine
ecosystem. (Jisr et al. 2018). Meanwhile, condition factors are used to compare the welfare of a
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species among populations. Several factors, including food availability and environmental
fluctuations, influence condition factors (Rodriguez et al., 2017).

The goal of this study is to discover numerous elements of Bali sardinella growth, such as size
distribution, length-weight relationship (LWRs), condition factors, and growth patterns. The Bali
sardinella was obtained from 'PPN Pengambengan' Bali Strait, Indonesia, and this study gives the first
basic information on length-weight characteristics for the species. This study has added to our
understanding of Indonesia's Bali Strait's sustainable fishing resources.

Materials and Methods

January through July 2023 saw the study's execution, a total of 817 Bali sardinella were taken from
'Pelabuhan Perikanan Nusantara (PPN) Pengambengan' in Bali Strait, Indonesia (Fig. 1) by local
fishermen using purse seine (mesh size 0.75 inch). To take varied lengths, samples were measured
using a ruler with £1 mm accuracy, and body weight was recorded using an electronic balance with
+1 g accuracy.

The length-weight relationship (LWRs) was determined using the least squares approach (Erguden &
Turan 2011) Y= a+bX; where Y = body weight, X = total length, a = proportionality constant, and b =
regression coefficient. The LWRs were calculated using the equation W= aL® (Le Cren 1951;
Effendie 1979; Froese 2006), where W= weight of fish (g), L= total length of fish (mm), a= constant
(intercept), and b= constant (regression line slope). The 'a' and 'b' parameters were derived using
natural logarithms in linear regression studies as In W = In (a) + b In (L). Condition factor was
computed using t-test, performed on b values to find out whether b=3 as isometric growth or b#3 as
allometric growth. Condition factor for isometric growth using the formula (Effendi 1979) equation:
k=(10°W)/L® and k=W/(aL®) for allometric growth. MS.Excel was used for all statistical analyses,

with a 5% level of significance (p<0.05).

Results and Discussion
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Figure.1. Showing frequency in the class interval (total length fish in mm) from Bali sardinella

The computational length-weight relationship revealed that females had the highest coefficient of
correlation values (r) for length and weight, with values female and male of 0.92 and 0.91,
respectively (Fig. 2 and 3). The length-weight relationships of all fish species (male and female)
exhibited a more significant positive correlation.
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Figure 2. Showing length-weight relationships from Bali sardinella (male)
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Figure 3. Showing length-weight relationships from Bali sardinella (female)
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Figure 4. Showing average of condition factor from Bali sardinella (male)
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Figure 5. Showing average of condition factor from Bali sardinella (female)

The overall length range of Bali Sardine fish taken between January and July 2023 is discovered to be
between 105-210 mm (Fig. 2), with a weight range of 10-82 g. The most commonly caught fish varied
in total length class intervals of 155-164 mm. The LWRs for male fish is W=0.00001L%%%7 and for
females is W=0.00003L%7%*  with correlation coefficient (r) values of 0.91 and 0.92, respectively
(Fig. 2 & 3). If the correlation coefficient (r) is within the range of -1 or 1, there is a strong linear
correlation between the two variables (Walpole, 1993). This suggests that the length and weight of
Bali sardinella in the 'PPN Pengambengan' have a strong correlation of roughly 80-90%.

The LWRs of the collected fish has a determinant value (R?) of 0.8307 for males and 0.852 for female
Bali sardinella. Value (R?) of the LWRs of Bali Sardine that collected relatively large enough, the
magnitude of the value is close to 1, indicating that the diversity which is influenced by other
variables is quite small and total length and fish weight have a very strong and tight relationship. By

comparing the b values from the t-test analysis, the assumption of growth patterns can be identified.
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When an organism's weight increases faster than its length (b>3), this is referred to as positive
allometric growth, whereas negative allometric growth happens when an organism's length increases
faster than its weight (b<3) (Wootton 2012). Despite a variety of influential factors such as sex, health
condition, gonad maturation, and age, as well as external factors such as seasonality, habitat,
geographic region, sample size, and collection and preservation process. On this study demonstrating
negative allometric growth for Bali sardinella (male and female). Negative allometric growth pattern
suggests that the food supply in the waters is insufficient, hence length growth is more dominating
than weight growth (Effendi 1997; Silaban et al. 2021; Utami et al. 2022). Previous research on
lemuru fish at 'PPN Muncar Banyuwangi' also yielded a value of b<3, or 2.7677, displaying an

allometric pattern that is negative (Putra et al. 2020).

The value of the LWRs parameter 'b' was within the advised range of 2.5-3.5 (Froese 2006;
Faradonbeh et al. 2015; Keivany et al. 2015; Sheikh & Ahmed 2019; Hossen et al. 2020). These
study's b values for Bali sardinella varied between female and male, with 2.7664 and 2.9367. Male
fish have a greater condition factor than female fish because female fish invest more energy in
gonadal development. (Mayekiso & Hecht 1990; Bengkal & District 2022). Higher regression b
values as a result, the slope demonstrated that a particular species’ LWRs obeyed the cube law. The
general health of the fish's appetite and gonad content is indicated by high b values. (Pervin &
Mortuza 2008). Fish gain weight when they eat the available food for development and energy
(Kamaruddin et al. 2012; Offem et al. 2007). Sex, growth stage, stomach contents, and gonad
development are other variables that affect the values (Hossain et al. 2006; Leunda et al. 2006; Pervin
& Mortuza 2008). Furthermore, biological and environmental circumstances, as well as geographical,
chronological, and sampling parameters, influence b values (Bagenal & Tesch 1978; Froese 2006).
These aspects, however, were disregarded due to time and financial constraints. Before proceeding,
more extensive investigations, the biology of the fishes must be understood, as well as the

standardisation of sampling sizes, depths, and seasons.

The condition factor is a a state that expresses plumpness fish by numbers (Effendie 1997). The
average condition factor value for male fish is 0.9672 and female fish is 0.9912 (Fig. 3 & 4). The
condition factor's worth in terms might represent the state of the aquatic environment that supports
fish growth (Napisah & Machrizal 2021; Nasution & Machrizal 2021). Food availability might have
an impact on condition factors (Effendie 1997; Ekanem 2004; Mulfizar et al. 2012; Muthmainnah
2013; Radongkir et al. 2018). Utilising length frequency, the LWRs simultaneously evaluates the
condition factor of the fish species and fish biomass. The condition factor is used in fisheries science

to compare the "condition," "fatness," or "wellbeing" of fish. The idea behind it is that larger, heavier

fish of a particular length have greater physiological health (Bagenal & Tesch 1978). The condition
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factor can also be used to track the intensity of feeding, age, and growth rates in fish. If there is a
sudden change in the state of the fish in a body of water, such a situation permits it to be explored. If
conditions are poor, the population may be overly dense; conversely, if conditions are excellent and

food sources are plentiful, the fish that occupy this area may be fat or plump.

Conclusion

Bali sardinella (both female and male) growth allometrically, showing that the fish gets slimmer as it
grows longer. There was no difference in the percentage of capture numbers between males and

females, nor in the condition factor showing that the Bali sardinella are in good condition.
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