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1. Introduction

Subhan fish (Puntius bulu) are a valuable species of freshwater fish that play an important role in the aquatic
ecosystems in which they live. In addition, they are also an important source of animal protein for humans,
especially for communities around the waters where they are found (Japning & Esa, 2005; Lim & Furtado,
1986) Due to their important role in ecosystems and as food sources, a deep understanding of fish biology and
ecology is essential(Elvince & Aunurafik, 2020; Risti et al., 2019) One important aspect of biology is the
relationship between fish length and weight, which can provide important insights into fish growth and health
conditions(Branenda et al., 2020; Nurhayati et al., 2016; Puspita et al., 2021; Ramadhani et al., 2017; Risti et
al., 2019)

Knowledge of fish length-weight relationships can provide valuable information on various aspects of
fisheries management. For example, a length-weight relationship can be used to determine the optimal harvest
size to maximize yield while minimizing negative effects on fish populations (Arif Habib Fasya & Mufidah F,
2022; Hasan & Afriani, 2021; Karel et al., 2020; Sinaga & Afriani, 2020). In addition, knowledge of the length-
weight relationship is also important in fish stock assessment, where it is often difficult to measure fish weight
directly(Puspita et al., 2021), and in these cases, length measurements can be used to estimate weight.

However, although knowledge of the length-weight relationship is important, there is still a knowledge
gap regarding this relationship in many fish species, including the Subhan fish. Therefore, further research is
required to understand this relationship in this species.

This knowledge gap also includes a lack of understanding of how length-weight relationships might differ
between different fish populations or under different environmental conditions (Kuriakose, 2017; Olentino et
al., 2023; Rojas et al., 2021). For example, environmental factors such as temperature, water quality, and food
availability can affect fish growth and conditions, and therefore, can affect length-weight relationships(Hasan
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& Afriani, 2021). Therefore, this study aimed to not only understand the length-weight relationship in Subhan
fish in general, but also to explore how this relationship might differ in different contexts.

In addition, although the length-weight relationship is an important indicator of fish growth conditions
and strategies, it cannot be fully understood without considering other factors that might affect fish growth and
conditions. Therefore, this study will also try to understand the length-weight relationship in a broader context,
taking into account other factors, such as sex and degree of gonadal maturity(Branenda et al., 2020;
Marasabessy, 2020).

Therefore, this study aimed to determine the length-weight relationship of Subhan fish (Puntius bulu) and
how this relationship is influenced by factors such as sex and gonad maturity level. The study also aimed to
explore how length-weight relationships might differ in different contexts, taking into account environmental
factors that might influence fish growth and conditions. The results of this study are expected to make an
important contribution to scientific knowledge about Subhan fish and provide valuable insights for sustainable
fisheries management.

2.  Research Method

This study was designed to determine the relationship between the length and weight of Subhan fish (Puntius
bulu). The research method involved the following stages.

Data Collection: At this stage, the Subhan fish were collected from several locations in their natural
habitat. Fishing will be performed using nets and other appropriate fishing methods to ensure that different
sizes and sexes of fish are represented in the sample. Next, the total length and weight of each caught fish was
measured. The length was measured from the tip of the snout to the tip of the caudal fin (total length), while
weight was measured using a digital scale (Dul¢i¢ & Kraljevi¢, 1996; Santos et al., 2002).

Data Analysis: Data on the length and weight of fish will be analyzed to determine the relationship
between the two variables. This analysis was performed using linear regression, where the length of the fish
was used as the independent variable and the weight of the fish as the dependent variable. The results of this
analysis provide regression models that explain the relationship between the length and weight of fish, as well
as the value of the coefficient of determination that shows the extent to which variability in fish weight can be
explained by their length.

3. Results And Discussions

Data Distribution

The results of the descriptive analysis showed that 51 fish samples had variations in size, weight, sex, and
degree of gonadal maturity. The total length of the fish ranged from 80 cm to 162 cm, with an average of
127.69 cm and most fish had a length between 120 cm and 132 cm. The raw length of fish also showed
variations, with values ranging from 57 cm to 132 cm and an average of 98.04 cm, and most fish had a raw
length of 92-102 cm.

The total weight of the fish showed greater variation, ranging from 4.45 g to 63 g, with an average of 30.4
g. Most fish weigh between 22.25 g and 33.5 g. g, ranging from 0.03 g to 5.78 g with an average of 1.02 g, and
most fish weighed between 0.15 g and 1.69 g.

The most common sex was female, with a frequency of 35 of 51 samples. The most common degree of
gonadal maturity is 11, with a frequency of 16, followed by levels I11 and V with frequencies of 12 and 11, and
levels | and 1V with frequencies of 7 and 5, respectively.

The results of this study provide an in-depth picture of the characteristics of the Subhan fish (Puntius
bulu) in various aspects, including size, weight, sex, and degree of gonad maturity. The variability in these data
reflects the natural diversity of Subhan fish populations and suggests that factors such as age, sex, and season
can influence fish growth and development (Nasution & Machrizal, 2021; Ramadhani et al., 2017).

The relationship between fish length and weight has long been recognized as an important indicator of
growth conditions and strategies (Mohamad Radhi et al., 2018; Musingi et al., 2020). In this study, significant
variations were found in the length and weight of the Subhan fish, reflecting variations in the growth and
development of individuals in the population. The fact that most fish have a length and weight within a certain
range indicates that there are optimal conditions for the growth of Subhan fish, which can be used as a reference
in fisheries management.

The most common degree of gonadal maturity was level 11, followed by levels Il and V. This suggests
that most of the fish in the sample were in the early to intermediate stages of their reproductive cycles. This
level of gonadal maturity can provide important information about the reproductive cycle and development
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strategy of Subhan fish, and this can be used for information on determining optimal fishing times in fisheries
management (Elvince &; Aunurafik, 2020).
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Figure 1. Distribution of Total Weight, Raw Length, Total Weight and Total Weight of Gonads
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Figure 2. Distribution of the number of males and females and the degree of maturity of the gonads

From the graph above, there are several different levels of gonadal maturity, namely, I, 11, 111, IV, and V.
Of the 51 samples, there were 16 fish with TKG |1, which was the highest number in the sample. This suggests
that most of the fish in the sample were at stage Il of gonadal maturity. The second most abundant were fish
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with TKG Il and V, with 12 and 11 individuals, respectively. Meanwhile, there were seven fish in TKG | and
five in TKG IV.

The degree of gonadal maturity is an important indicator of the reproductive cycle of fish and the overall
health of the population. Understanding and monitoring gonadal maturity levels in fish populations can provide
valuable information for sustainable fisheries management (Arif Habib Fasya &; Mufidah F, 2022; Sari, 2021).

For example, if many fish in a population have not reached the gonadal maturity level that allows them
to breed, this could be a sign that the fish population may be harvested too early or too often, which could
potentially threaten the long-term viability of the fish population.

In addition, changes in the distribution of gonadal maturity levels over time or between different locations
may reflect changes in environmental conditions or fishery stresses, which can also affect the health and
sustainability of fish populations.

Weight Length Relationship

The regression equation y = 0.76x - 66.15, and an R? value of 0.78 show a fairly strong relationship
between the length and weight of the fish.

In the regression equation, 0.76 is the regression coefficient that describes how the weight of the fish
changes with changes in the length of the fish. Specifically, for every 1 cm increase in fish length, the weight
of the fish is expected to increase by approximately 0.76 gram. The value -66.15 is a constant and is the
expected value of the weight of the fish when the length of the fish is 0. However, in a practical context, this
value of 0 does not always have a meaningful interpretation, because fish with a length of 0 are unrealistic.
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Figure 3. The Relationship of Length and Weight of Puntius bulu

An R? value of 0.78 indicates that approximately 78% of the variability in fish weight can be explained
by variability in fish length. In other words, fish length is a good predictor of fish weight, and most of the
variations in fish weight can be explained by variations in fish length. However, there was still a 22% variation
in fish weight that was not explained by this model and may be due to other factors not included in this model.

In the context of fishery management, knowledge of the length of the weight relationship is essential.
This information can be used to determine the optimal harvest size, assess fish stocks, monitor the health of
fish populations, and understand the life cycle of fish (Efendiansyah, 2018; Nurhayati et al., 2016; Swarto et
al., 2018). For example, if a fish grows rapidly and reaches a significant weight at a certain length, the harvest
size can be set at that length to maximize yield without harming the fish population.

Cluster Analysis

From this graph, we can see that there are two distinct clusters in the data, represented by two different
colors. This means that based on the combination of variables we have (total length, raw length, total weight,
total gonad weight, sex, and gonad maturity level), there are two different groups of fish in the sample.

The results of the cluster analysis in this study provide valuable insights into the population structure of
the Subhan fish (Puntius bulu). By grouping fish based on various variables, such as total length, raw length,
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total weight, total gonad weight, sex, and gonad maturity level, this study succeeded in identifying two
significantly different fish groups or clusters.
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From this graph, we can see that there are two distinct clusters in the data, represented by two different
colors. This means that based on the combination of variables we have (total length, raw length, total weight,
total gonad weight, sex, and gonad maturity level), there are two different groups of fish in the sample.

The results of the cluster analysis in this study provide valuable insights into the population structure of
the Subhan fish (Puntius bulu). By grouping fish based on various variables, such as total length, raw length,
total weight, total weight of gonads, sex, and degree of gonad maturity, this study succeeded in identifying two
significantly different groups or clusters of fish.

The first cluster consisted mainly of larger and heavier fish, with heavier gonads. The majority of fish in
this cluster were female, and most had 1V or V gonadal maturity. This suggests that the fish in this cluster are
most likely in the later stages of their reproductive cycle, which may reflect older age or favorable
environmental conditions for growth and development. The fact that this cluster consists mainly of females
may also indicate that females tend to grow larger and heavier than males, a phenomenon that is common in
many fish species.

The second cluster, on the other hand, consisted of smaller and lighter fish with lighter gonads. The cluster
had more male fish than female fish, and most had I, I1, or 11l gonadal maturity levels. This suggests that fish
in this cluster are likely in the early to mid-stages of their reproductive cycle, which may reflect a younger age
or less favorable environmental conditions for growth and development. The fact that these clusters had a
higher proportion of male fish may also reflect differences in behavior or life strategies between males and
females.

Knowledge of the existence of different fish clusters can be used to develop different fishing strategies or
design specific conservation measures. In addition, these results may also provide insight into the biology and
ecology of the Subhan fish, which could help in further research on this species.

4.  Conclusion

This study successfully explored the relationship between the length and weight of the Subhan fish (Puntius
bulu) and identified cluster structures in fish populations based on various variables. The results showed a
strong relationship between fish length and weight, reflecting growth patterns common to many fish species.
In addition, the study revealed the presence of two distinct groups or clusters of fish in the population, which
may reflect differences in life cycle stages, environmental conditions, or life strategies. Suggestions for future
research development, to go deeper in understanding the factors that influence group formation in Subhan
(Puntius bulu) fish populations, such as considering environmental factors, diet, and other biological
parameters. In addition, research could involve further analysis of population data over time to track changes
in group structure and the relationship between fish length and weight in line with environmental dynamics.
Furthermore, collaboration with researchers in marine science and fisheries biology could enrich knowledge
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on the potential implications of more detailed fisheries management and conservation. Finally, using advanced
technologies such as satellite-based monitoring or the use of sophisticated mathematical models can help better
understand the growth patterns and behavior of Subhan fish populations to support more effective fisheries
management policies.
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