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ABSTRACT

The Cikaso River is a lotic aquatic ecosystem in the southeastern Sukabumi Regency, West
Java. As one of the major rivers, Cikaso boasts a relatively high fish biodiversity. One species
of fish found in the Cikaso River is the Greenback gauvina (Bunaka gyrinoides). Greenback
gauvina, or what the local community calls Bobosoh, is widely used for consumption in adult
and the juvenile stadiums. Until now, research on the bobosoh fish in the Cikaso River has
been limited to discussions of abundance, migration patterns, and its existence in relation to
aquatic environment parameters. The study of fish biology parameters, especially regarding the
growth of bobosoh fish in the Cikaso River, is not widely known. This study uncovered growth
parameters related to the length-weight relationship, growth pattern, and condition factors of
the bobosoh fish in the Cikaso River. Fish sampling was executed for one full year from
January to December 2021. A total of 539 bobosoh fish with a total length range of 86-236 mm
were collected during the study with the help of traps fishing gear. Data analysis of the total
length and weight of bobosoh fish reveals a relationship pattern that follows the function W =
0.0014 L*9% with a correlation coefficient of 0.96. Based on this function, it is known that
bobosoh fish in the Cikaso River exhibit a negative allometric growth pattern (B < 3), i.e., the
length tends to be more dominant than its weight growth. The value of bobosoh fish conditions
during the study ranged from 0.88 to 1.37. The highest condition factor value in the transition
season from the rainy season to the dry season in April is low at the end of the dry season in
August.

Keywords: Condition factors, fish biology, greenback gauvina, growth patterns, length-weight
relationships.
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ABSTRAK
Sungai Cikaso merupakan ekosistem perairan lotik di bagian tenggara Kabupaten Sukabumi,
Jawa Barat. Sebagai salah satu sungai utama, Cikaso memiliki keanekaragaman hayati ikan
yang relatif tinggi. Salah satu spesies ikan yang ditemukan di Sungai Cikaso adalah ikan
bobosoh (Bunaka gyrinoides). lkan bobosoh banyak dimanfaatkan untuk konsumsi pada
stadium dewasa dan yuwana. Hingga saat ini, penelitian tentang ikan bobosoh di Sungai Cikaso
terbatas pada pembahasan tentang kelimpahan, pola migrasi, dan keberadaannya dalam
kaitannya dengan parameter lingkungan perairan. Kajian tentang parameter biologi ikan,
khususnya pertumbuhan ikan bobosoh di Sungai Cikaso, belum banyak diketahui. Penelitian
ini mengungkap parameter pertumbuhan yang berkaitan dengan hubungan panjang-berat, pola
pertumbuhan, dan faktor kondisi ikan bobosoh di Sungai Cikaso. Pengambilan sampel ikan
dilaksanakan selama satu tahun penuh dari Januari hingga Desember 2021. Sebanyak 539 ekor
ikan bobosoh dengan rentang panjang total 86-236 mm berhasil dikumpulkan selama penelitian
dengan bantuan alat tangkap bubu. Analisis data panjang total dan berat ikan bobosoh
menunjukkan pola hubungan yang mengikuti fungsi W = 0,0014 L% dengan koefisien
korelasi sebesar 0,96. Berdasarkan fungsi tersebut, diketahui bahwa ikan bobosoh di Sungai
Cikaso menunjukkan pola pertumbuhan alometrik negatif (B < 3), yaitu pertumbuhan panjang
cenderung lebih dominan daripada pertumbuhan beratnya. Nilai kondisi ikan bobosoh selama
penelitian berkisar antara 0,88 sampai dengan 1,37. Nilai faktor kondisi tertinggi pada musim
peralihan dari musim hujan ke musim kemarau di bulan April rendah pada akhir musim
kemarau di bulan Agustus.

Kata kunci: Biologi ikan, faktor kondisi, hubungan panjang-berat, ikan bobosoh, pola
pertumbuhan.

INTRODUCTION

Rivers are one of the most important freshwater ecosystems, playing a crucial role in
supporting biodiversity and maintaining environmental balance. Each river has characteristics
that may differ from one another (Dudgeon et al., 2006; Gauvin et al., 2023). Cikaso is one of
the large rivers in Sukabumi Regency, West Java, with unique characteristics. This river
stretches approximately 60 km from the upstream area to the south coast of Java, specifically
to the east of the outer region of Palabuhanratu Bay (Baihagqi et al., 2025). The Cikaso River
flows through tropical forests and relatively natural areas, supporting a diverse biodiversity
that includes various fish species (Annida et al., 2021a; Annida et al., 2022; Baihaqi & Annida,
2024). This river has a rocky contour and a reasonably fast flow at several points, providing
unique physical conditions for the water and influencing the distribution and adaptation of
freshwater biota that live in it (Baihaqi & Annida, 2025).

One important aspect in the study of aquatic ecology is understanding fish populations
as an indicator of ecosystem health (Adinalda & Sanjayasari, 2022; Baihaqi et al, 2025;
Niawati & Putriani, 2024). Greenback gauvina fish (Bunaka gyrinoides Bleeker, 1853) is one
of the native fish species found in the waters of the Cikaso River, Sukabumi, West Java (Annida
et al., 2021a; 2022; Baihaqi, 2022). The existence of this species has ecological value and
economic potential, especially for the surrounding community that depends on traditional
capture fisheries for their livelihoods (Annida et al., 2022).

Two biological parameters commonly used in fish population studies are the length-
weight relationship and the condition factor (Baihaqi et al., 2025). The length-weight
relationship provides information on fish growth patterns, whether isometric (proportional
growth) or allometric (disproportional growth) (Annida et al, 2021b; Froese, 2006).
Meanwhile, the condition factor is an index value used to assess the welfare or abundance of
energy in individual fish based on their body length and weight. High condition factor values
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generally indicate good body condition and an environment that supports growth (Azrita et al.,
2024; Oyebola et al., 2022).

Studies on the length-weight relationship and important condition factors are conducted
as a basis for the conservation and management of fish resources, especially in river areas that
face ecological pressure due to human activities (Dinh et al., 2022; Nurfadillah et al., 2021).
Until now, scientific information on the biological aspects of Greenback gauvina fish in the
Cikaso River is still minimal. Therefore, this study aims to analyze the length-weight
relationship and condition factors of Greenback gauvina fish (Bunaka gyrinoides) caught in the
Cikaso River, Sukabumi. The results of this study can contribute to providing an initial picture
of population conditions and support efforts to conserve and manage sustainable Greenback
gauvina fish resources.

MATERIALS AND METHODS

Research Location

Greenback gauvina fish samples were collected routinely every month for a full year,
from January to December 2021. Samples were taken from the Cikaso River, Sukabumi, West
Java, precisely at a location approximately 11 kilometers from the river mouth, at coordinates
7°20°59” S and 106°37°15” E. This location is a fishing area commonly used by local people
around the Cikaso River (Baihaqi et al, 2025). Figure 1 presents a map of the Greenback
gauvina fish sampling location.
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Figure 1. Map of research location

Tools and Materials

Greenback gauvina fishing is conducted using traditional fishing gear, consisting of traps
with a rattan wood frame and delicate netting covering. The traps have a length ranging from
50 to 70 cm. This tool has two levels of openings: the first opening is circular, with a diameter
of 11 cm, while the second opening is a narrower triangle with an area of approximately 0.75
cm?. The second opening is made of loosely woven rope and can expand up to 20-30 times its
original size. This design allows the traps to catch relatively large fish that enter and are
eventually trapped inside (Annida et al., 2021a; Baihaqi & Annida, 2024).

In its use, the trap is typically placed between the gaps in rocks along the river flow and
disguised with straw and dry leaves. The direction of the trap mouth is positioned opposite to
the direction of the river water flow (Annida et al., 2021a; Baihaqi & Annida, 2024). An
illustration of the fishing gear's structure and its operation is shown in Figure 2.
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Figure 2. Construction and technical operation of traps

Each Greenback gauvina fish that was successfully caught was first preserved by soaking
it in a 10% formalin solution for 3 to 4 hours. After the soaking process, the fish were rinsed
with running water and then stored again in an 80% ethanol solution for long-term preservation.
This technique has proven effective in extending the shelf life of samples while maintaining
the quality of body color or melanophore patterns in fish (Amaliah ef al., 2023; Simanjuntak
etal, 2021).

Data Analysis

Each fish was then measured morphometrically to obtain total length and body weight
data. Total length measurements were carried out using a ruler with an accuracy of up to 1 mm.
The total length data of Greenback gauvina fish that had been collected were then analyzed to
determine the frequency distribution pattern of length. The distribution of fish length is
presented in the form of a bar chart, with class intervals calculated using the formula (equation
1), and the number of classes based on equation (2) (Walpole, 1995). The symbol 'K' is used to
indicate the number of classes, 'n' for the number of samples, 'C' as the class interval, and "W'
indicates the range of length distribution, namely the difference between the maximum and
minimum lengths.

K =14 3,32 L00 (1)t (1)
w
DT PP PP PP PP PP PPPYS (2)

Fish weighing was finished using a digital scale with an accuracy of up to 0.01 grams.
The total length and weight data obtained were then used as the primary data to analyze the
relationship between the length and weight of Greenback gauvina fish. This length-weight
relationship analysis is based on the relationship formula adapted from Effendi (2002).
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In this case, W represents the weight of the fish (in grams) and L represents the length of
the fish (in millimeters). The relationship equation is then transformed into a linear form
through a logarithmic transformation. This linear form is then used in the regression analysis
to estimate the intercept value (a), the slope of the line or regression coefficient (b), and the
coefficient of determination (R?) which describes the strength of the relationship between the
two variables.

LogW =Loga+ DLOGL.....cccccc.oooiiiiiiii i 4)

The slope of the curve (slope) of the length-weight relationship, denoted by the b value,
describes the growth pattern of the fish. If the b value is equal to 3, then the fish growth is
isometric, meaning that the increase in body length is proportional to the increase in weight.
Conversely, if b is not equal to 3, then the growth is allometric, where the increase in length
and weight does not occur proportionally. A b value of less than 3 indicates that the fish is
experiencing faster growth in length compared to weight gain (negative allometry). Meanwhile,
if b is more than 3, then weight growth is more dominant than length growth (positive
allometry). To determine whether the b value is statistically different from 3, a t-test is
performed using the formula adapted from Omar ez al., (2020).

Euate = | oot |oeeveeeeeeeeee e (5)

Where Sb is the standard error for the b value, the results of the t-value calculation will
be compared with the hypothetical t-table, where if the t-value> the t-table, it indicates the b
value is not equal to 3 (allometric growth pattern). If otherwise, where t-value < t-table means
the b value is not significantly different from 3 (isometric growth pattern).

Condition factor values are calculated monthly during the sampling period to monitor
changes that occur throughout the year. Condition factor values are obtained using the ponderal
index formula. For fish exhibiting isometric growth patterns, the calculation of the total length
condition factor (KTL) value is based on Formula 6. Meanwhile, if the fish show allometric
growth, then the condition factor value (Kn) is calculated using the equation listed in Formula
7 (Effendi, 2002).

105w

Krp = [ | oo (6)
w

Kn = E] ........................................................................................ (7)

RESEARCH RESULT
A total of 539 individuals of Greenback gauvina fish (Bunaka gyrinoides) were
successfully collected during a full year of research in 2021. The total length of Greenback
gauvina fish ranged from 86 to 251 mm. The frequency distribution of the total length of
Greenback gauvina fish formed a unimodal curve, with the highest mode in the size range of
162-176 mm (Figure 3).
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Figure 3. Frequency distribution of the total length of Greenback gauvina fish (Bunaka
gyrinoides) in the Cikaso River.

Regression analysis highlights the relationship between the length and weight of
Greenback gauvina fish, as indicated by the equation W = 0.0014 L>%% with a determination
coefficient of 0.9613. Based on the relationship between the length and weight of Greenback
gauvina fish, the value of b = 2.0895 was obtained, with further testing confirming that b # 3
(t-value> t-table) or b < 3. These results indicate that the growth pattern of Greenback gauvina
fish is negative allometric, where the growth of fish length is more dominant than the growth
of its weight (Figure 4).
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Figure 4. Length-weight relationship of Greenback gauvina fish in the Cikaso River
The condition factor of Greenback gauvina fish (Bunaka gyrinoides) ranges from 0.88 to
1.37. Fluctuations in the condition factor values occurred during the 2021 observations. The

condition factor of the Greenback gauvina fish reached its highest value at the end of the
transition season from the rainy season to the dry season in April. The condition factor of the
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Greenback gauvina fish reached its lowest point during the transition from the dry season to
the rainy season in August (Figure 5).
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Figure 5. Condition factors of Greenback gauvina fish in the Cikaso River.

DISCUSSION

A total of 539 Greenback gauvina fish (Bunaka gyrinoides) were collected throughout
the year 2021 as part of the research. The fish's total length varied from 86 mm to 251 mm.
The length distribution followed a unimodal pattern, with the most frequent size observed in
the range of 162-176 mm (Figure 3). The unimodal curve reflects the normal distribution
pattern of the individual fish sampled in this study (Heather et al., 2025). This distribution
pattern shows that the composition of the Greenback gauvina fish population caught is
dominated by medium-sized individuals. The size class with the highest frequency indicates
the dominance of a particular age group, which can be biologically associated with the juvenile
or sub-adult phase in the fish's life cycle (Baihaqi et al., 2025).

Regression analysis reveals a significant relationship between the length and weight of
Greenback gauvina fish, represented by the equation W = 0.0014 L>%% with a coefficient of
determination of 0.9613. This value indicates that 96.13% of the fish's weight growth is driven
by its length growth. In other words, the remaining 3.87% of the weight growth is influenced
by other factors, including diet, age, and environmental conditions (Baihaqi et al., 2025). From
the length-weight relationship, the value of b =2.0895 was derived. Further analysis confirmed
that b # 3 (t-value > t-table), suggesting that the growth pattern of Greenback gauvina fish is
negative allometric, meaning the fish's length grows more significantly than its weight (Figure
4).

Several studies have demonstrated that growth patterns in particular fish species are
influenced by various factors, including both intrinsic (biological) and extrinsic
(environmental) factors, or a combination of both (Adinalda et al., 2022; Nur et al., 2023;
Tesfaye et al., 2023). From an intrinsic aspect, variations in growth patterns are related to
different adaptive strategies in each species. In fish species with negative allometric
characteristics, body length growth tends to be prioritized during the early stages of life, serving
as a mechanism to increase mobility and avoid predators before an increase in body mass
occurs. Fish in this category generally have a slender body shape and inhabit shallow waters
with strong currents (Karachle & Stergiou, 2012; Riedel ef al., 2007; Torgersen et al., 2023).
From an extrinsic perspective, the tendency for negative allometric growth patterns can also
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reflect limited food resources or high levels of competition in their natural habitat. In such
conditions, the energy obtained by fish is more directed towards maintaining survival and
extending the body, rather than for accumulating energy reserves in the form of fat or muscle
mass (Berneche & Allen, 2018; Perdana ef al., 2025).

The condition factor of Greenback gauvina fish (Bunaka gyrinoides) ranged from 0.88
to 1.37 throughout the observations in 2021. The values of the condition factor fluctuated
during the year, with the highest recorded at the end of the transition from the rainy season to
the dry season in April. Conversely, the lowest condition factor was observed during the shift
from the dry season to the rainy season in August (Figure 5). The condition factor reflects the
health and energy status of the fish, calculated based on its length and weight. In tropical
waters, fish tend to have the highest condition factor during the transition from the rainy to the
dry season and the lowest during the shift from the dry to the rainy season, due to various
ecological and physiological factors (Asadi et al., 2017; Ayoade & Ikulala, 2007; Keyombe et
al., 2017).

In terms of the availability of natural food sources, during the transition from the rainy
season to the dry season, water discharge begins to decrease, resulting in calmer river currents.
This can increase the concentration of benthic and planktonic organisms in the waters, which
are sources of fish food (Baihaqi et al., 2020; Rosmawati, 2011). Optimal feed availability
enables fish to store more energy in the form of fat and protein, thereby increasing their
condition factors (Xie ef al., 2021). Meanwhile, the transition to the rainy season usually brings
an increase in water discharge and sedimentation, which can disrupt the riverbed ecosystem
and reduce feed availability. Additionally, nutrient leaching and changes in water quality can
induce physiological stress (Bilotta & Brazier, 2008; Hamid ef al., 2020; Soomro et al., 2023).

When viewed from the reproductive phase, fish expend a significant amount of energy
on reproductive activities, which typically intensify during or before the rainy season. Suppose
the transition season to the rainy season coincides with the spawning phase. In that case, energy
is diverted to reproduction rather than body growth, resulting in a decrease in the fish's
condition factor. Conversely, after the spawning season ends (specifically, when the transition
to the dry season occurs), fish begin to accumulate energy for body recovery, increasing muscle
mass and energy reserves, thereby increasing their condition factor (Effendi, 2002; McBride et
al., 2015; Mu et al., 2021).

Other ecological and physiological reviews are influenced by changes in the physical-
chemical parameters of the water, typically occurring at the beginning of the rainy season,
which is usually accompanied by drastic changes in temperature, pH, dissolved oxygen, and
water turbidity levels. This can cause physiological stress in fish, which in turn affects their
body condition. Meanwhile, as the dry season approaches, water quality parameters are usually
more stable, providing a more supportive environment for growth and energy accumulation
(Anh et al., 2023; Chen et al., 2023).

The mobility and habitat conditions of fish that change in both seasons can also be
another cause. High water discharge at the beginning of the rainy season forces fish to migrate
or seek shelter, thereby reducing their feeding time and increasing their energy expenditure.
Conversely, when water discharge decreases, fish tend to settle and can access feeding zones
more efficiently (Mangi, 2024; Winemiller & Jepsen, 1998).

CONCLUSION
The greenback gauvina fish (Bunaka gyrinoides), found in the waters of the Cikaso River,
Sukabumi, West Java, exhibited a negative allometric growth pattern, where the increase in
body length was faster than the increase in body weight (b value < 3). The relationship between
the length and weight of the fish can be explained by the equation W = 0.0014 L>%% with a
coefficient of determination of 96.13%, indicating a strong relationship. The condition factor
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value of the Greenback gauvina fish in 2021 ranged from 0.88 to 1.37 and fluctuated between
months. The highest value was recorded during the transition from the rainy season to the dry
season. In contrast, the lowest value occurred during the transition from the dry season to the
rainy season.
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