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ABSTRACT

The catch of fishermen around Ampenan waters is
dominated by Mackerel scad and rucah. Fish caught by
fishermen around Ampenan waters are usually landed at the
Ampenan fish market to be traded. Mackerel scad
(Decapterus sp.) is a pelagic fish that lives in groups and is
spread out. Mackerel scad (Decapterus sp.) In addition to
having a cheap price, Mackerel scad (Decapterus sp.) also has
good nutritional value so that Mackerel scad is included in
important economic products. The biological aspect in the
form of the relationship between length and weight in
Ampenan waters is important to study in efforts to manage
fisheries in West Nusa Tenggara, especially Ampenan. Efforts
to manage fisheries through fisheries biology information
related to the relationship between length and weight aim to
determine the variation in weight and length of Mackerel
scad (Decapterus sp.) individually or in groups as an indicator
of the productivity, health and growth conditions of
Mackerel scad obtained in these waters. The study was
conducted in March 2024 using survey methods and
regression analysis. The number of samples used in this study
was 50 Mackerel scad (Decapterus sp.) which were taken
randomly at the Ampenan fish market. The results of linear
regression and graphs of the relationship between the length
and weight of Mackerel scad samples (Decapterus sp.) in this
study produced a regression equation Y = 0.04855x 2.2973
with a coefficient of determination (r2) of 62% and a b value
of 2.29, meaning b <3 which means negative allometric
which means that length growth is faster than weight
growth.

INTRODUCTION

Ampenan is one of the coastal areas in West Nusa Tenggara which has fisheries potential
in the capture fisheries, cultivation and processing sectors.Ampenan has the characteristics of
a coastal area with a coastline of approximately 11 km so that some of the Ampenan people
work as fishermen (Wilandari et al., 2020) Fish obtained from Ampenan fishermen are usually
landed to be traded at the Ampenan dawn market which is not far from the Ampenan
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waters.The catch of fishermen around the Ampenan waters is dominated by Mackerel scad
and rucah fish. Fish caught by fishermen around the Ampenan waters are usually landed at
the Ampenan fish market to be traded. Mackerel scad (Decapterus sp.) is a pelagic fish that
lives in groups and is spread out (Kusumanigrum et al., 2021). Mackerel scad (Decapterus sp.)
In addition to having a cheap price, Mackerel scad (Decapterus sp.) also has good nutritional
value so that Mackerel scad is included in important economic products. According to Br
Perangin-angin et al.(2021)(Pinandita Faiz, 1998)(Perangin-angin et al., 2021) the nutritional
content of Mackerel scad is 22% protein, 1% fat and 109 calories of energy. In addition, based
on the Central Statistics Agency (BPS) of Mataram City, Mackerel scad production in the
Mataram city area in 2022 reached 38.39 tons, increasing in 2023 to 126.67 tons. This shows
that the existence of Mackerel scad in Ampenan waters is still abundant, but this needs to be
supported by data on the biological aspects of Mackerel scad which have not been widely
studied.

Biological aspects in the form of length and weight relationships in Ampenan waters are
important to study in efforts to manage fisheries in West Nusa Tenggara, especially Ampenan.
Efforts to manage fisheries through fisheries biology information related to length and weight
relationships aim to determine variations in weight and length of Mackerel scad (Decapterus
sp.) individually or in groups as indicators of productivity, health and growth conditions of
Mackerel scad obtained in these waters. Many researchers have conducted analyses of the
relationship between length and weight in several fish, including research by Magwa et al.,
(2023) on Mackerel scad (Decapterus russelli) landed in Kaliadem and Muara Angke Market,
Jakarta showed a negative allometric length relationship, while Muhammad et al., (2017)
study showed that the blue Mackerel scad (Decapterus macarellus Cuvier, 1833) in the waters
of Majene Regency, West Sulawesi was positive allometric where the increase in body weight
was faster than the increase in body length. Based on the description above, it is necessary to
conduct research on the analysis of the length-weight relationship in Mackerel scad
(Decapterus sp.) to determine the length-weight relationship of Mackerel scad (Decapterus
sp.) in Ampenan waters.

METHODS

Time and Place

This research was conducted in March 2024. The research sample was taken at
Ampenan market. Length and weight measurements were carried out at the Fish Health
Laboratory, Department of Fisheries and Marine Sciences, University of Mataram.
Tools and materials

The tools used are digital scales, rulers, stationery, trays and cameras (cellphones).
Digital scales are used to weigh the weight of the sample fish with an accuracy of 1 gram and
a ruler with an accuracy of 0.1 cm to measure the length of the sample fish. The materials
used are 50 samples of Mackerel scad (Decapterus sp.) obtained at the landing site at the
Bintaro Ampenan fish dawn market from collectors of catches from fishermen around the
Ampenan waters.
Data analysis

Measurement data on the relationship between length and weight is expressed using a
logarithmic formula, which is used to predict weight at length through an allometric equation
based on (Mulfizar et al., 2012), namely:

W=Llogalb
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Where:

W : Heavy

a : Scalecoefficient for length at a given size

b : Parameterfor the body shape of the species being measured

The formula above is transformed into logarithmic form and a linear equation is obtained,
namely:
LogW=Lloga+blogl

Where:

w : Fish weight (grams)

L : Fish length (mm)

a : Intercept (intersection of the length-weight relationship curve with the Y-axis)
b : Length-weight growth pattern predictor.

The data obtained were analyzed using the analysis of regression design in Microsoft
Excel.

RESULTS

The regression results of the relationship between length and weight of Mackerel scad
(Decapterus sp.) can be seen in Table 1.

Table 1. Statistical Results of Regression of the Relationship between Length and Weight of
the Flying Fish (Decapterus sp.)
Regression Statistics

Multiple R 0.819725274
R Square 0.671949525
Adjusted R Square 0.66511514
Standard Error 0.515917229
Observations 50

The results of linear regression and graph (Figure 1) of the relationship between the
length and weight of Mackerel scad samples (Decapterus sp.) landed at the Ampenan market
produced a regression equation Y = 0.04855 x 2.2973 with a determination coefficient of
0.6857 and a b value of 2.29, meaning b <3.
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Length-Weight Relationship Graph (Decapterus sp.)

35
°
30
y = 004855227
25 R 305;84“‘.-"
@
® 5 9§ o
x
o 15
= & °®
10
5
0
0 2 4 6 8 10 12 14 16 18

Length (cm)
Figure 1. Length-Weight Relationship Graph (Decapterus sp.)

DISCUSSION

The weight measurement of the scad (Decapterus sp.) in this study ranged from 14-32
grams with a length of 12-15.5 cm. The results of the measurements of the scad in the study
showed that the size of the fish was still not at the adult stage according to Retnoningtyas et
al. (2024) adult scad has a length ranging from 19.40-38.20 cm with a weight ranging from
73.71-555.65 grams, while the length of adult female scad ranges from 17.20-32.50 cm and a
weight ranging from 48.19-361.46 grams.Polanunu et al. (2020) stated that the difference in
the number and size of scad in a population in waters can be due to growth patterns, migration
and changes and additions of new fish in an existing scad population. The scad (Decapterus
sp.) is one of the pelagic fish that are commonly found in Indonesian waters. This scad
(Decapterus sp.) is in accordance with the statement of (Hasan & Afriani, 2021) who stated
that the scad is a group of small pelagic fish that are available throughout the year without
being affected by the season and are spread throughout Indonesian waters.

The Mackerel scad landed at the Ampenan market has a general morphology such as
having a fusiform body, namely a long and flat body shape with a forked tail which is a
characteristic of fast-swimming pelagic fish. This is in accordance with the statement of Setya
& Susiloningtyas (2022) that Mackerel scad is included in small fish that are pelagic and a type
of fast-swimming fish that like to flock and move (migrate). The Mackerel scad obtained in this
study has the characteristics of a silver-white color on most of the body and a dark dorsal fin,
the body is covered with fine scales that are round (cycloid). This is also found in the results
of the morphometric study of the blue Mackerel scad Kusumanigrum et al., (2021); Karundeng
et al. (2022) where the morphometric Mackerel scad has the characteristic of a black spot
behind the operculum with a very fine circular scale shape (cycloid) on the upper body part
which is metallic blue, the lower part is white and silvery on the pelvic fins. Sampling of
Mackerel scad in this study was taken at the market Ampenan fish not far from Ampenan
Beach. The existence of Mackerel scad in Ampenan waters is not surprising because this fish
likes to move (migrate) according to (Winata, 2024) the existence of Mackerel scad is often
found on the island of Lombok, this is evidenced by the many captures of Mackerel scad from
small to juvenile age looking for food.
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The length-weight relationship in fish refers to the correlation between the length of the
fish's body and its weight. Usually, there is a certain pattern in fish growth where the size of
its body (length) is directly proportional to its weight. The relationship between length and
weight in some cases is not linear, but follows a more complex pattern that can be explained
through mathematical equations, such as allometric equations. In other words, the longer the
fish, the greater its weight.Based on the results of statistical regression of the relationship
between the length and weight of Mackerel scad (Decapterus sp.) with the regression
equation analysis, it was obtained that Log W=0.0485L 2.2973 with a correlation (R?) = 0.6847
where the correlation value (R?) states that the coefficient of determination R2 = 0.62 means
that 62% of the increase in fish body weight occurs due to the increase in fish body length,
while 38% of the increase in fish weight is caused by other factors. This is in line with the
statement from Rofi'i et al. (2022) which states that the correlation R2 value approaching one
means that the total length of the fish is directly proportional to the increase in fish weight, in
the statement of Nur et al. (2017) stated that the relationship between this relationship
proves that the total length of the fish affects the body weight of the Mackerel scad, and
generally the increase in length is always followed by an increase in fish weight.

Based on the graph in Figure 1. it can be seen that the b value of the regression equation
of the relationship between the length and weight of the Mackerel scad (Decapterus sp.) is b
= 2.29, meaning the b value <3, so this shows that the growth pattern of Mackerel scad
(Decapterus sp.) is negative allometric, where the growth in length is faster than its weight.
This is in line with the statement from Pratama & Farhan (2023) who states that allometric
growth patterns are divided into two, namely positive allometric and negative allometric. If
the value of b < 3 is called negative allometric, namely, the increase in length is faster than the
increase in weight, and if the value of b > 3 is called positive allometric, namely, the increase
in weight is faster than the increase in length. Negative allometric growth patterns often occur
when fish grow larger, but their weight gain is not proportional to their length gain. This is
thought to be caused by several factors, including changes in body tissue proportions (such as
muscle to fat ratio), different energy requirements at different stages of growth, or
environmental factors that affect the efficiency of energy use. This is in line with the statement
from Triantini et al., (2021) which states that differences in fish growth pattern values
reflected in b values can be caused by various factors, such as differences in age, gonad
development, sex, habitat conditions, stomach fullness, disease and parasite factors, food
availability, pH, temperature, and dissolved oxygen in the waters, and the ability of fish to
swim actively or passively. In addition, Mackerel scad is a pelagic fish that swims actively, this
is also thought to affect the weight of Mackerel scad, this is in line with the statement of Hasan
& Afriani (2021) the size of the b value can be influenced by the movement behavior of fish
such as fish that actively swim (pelagic fish) show lower b values when compared to demersal
fish that swim passively.

The growth pattern of the flying fish (Decapterus sp.) is also negatively allometric.
found in the research of Magwa et al. (2023) obtained a relationship between the length and
weight of the Mackerel scad (Decapterus russelli) landed in the Angke estuary in Jakarta of b
= 2.17 which is negative allometric, the relationship between the length and weight of
Mackerel scad (Decapterus macrosoma.) which is negative allometric can also be found in the
research of Basir et al., (2024) which was caught in the Banda Sea waters. The growth pattern
of active warfish or pelagic fish tends to be negative allometric. However, not all Mackerel
scad (Decapterus sp.) have a negative growth pattern, this is proven in the research of Senen
& Aci (2020) in the waters of the Banda Islands; Romdoni et al. (2023) in the waters of
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Sukabumi; and Imaetal. (2023) in Banda waters showed that the growth pattern of Mackerel
scad obtained positive Allometric with a b value > 3. Differences in the results of the
relationship between the length and weight of fish can be caused by various environmental
and biological factors that influence. According to (Soukotta et al., 2024) factors that influence
the relationship between length and weight include temperature, feed availability, and fish
health conditions play a role in influencing the relationship between body length and weight.
As a result, the growth coefficient (b value) is not always at 3 and can change depending on
environmental conditions and physiological aspects of the fish.

The relationship between fish length and weight is often complex and influenced by
various factors. One of them is based on species factors, fish species have different
proportions between their length and weight, with some species showing a linear relationship
while others do not. Furthermore, environmental factors such as food availability, water
temperature, water quality, and other environmental factors can affect fish growth. Good
environmental conditions usually support optimal growth. This is in line with the statement of
(Shasia et al., 2021) which states that differences in water types cause fish that live in flowing
waters to spend more energy to carry out their foraging activities than fish that live in calm
waters.

According to Katarina et al. (2021) genetic factors are internal factors that also
contribute, because some individuals may have a genetic inheritance that makes them tend
to grow larger or smaller. In addition, the availability and quality of food are external factors
that influence the relationship between length and weight in fish growth, where access to
abundant food sources and nutrients can affect body growth. According to (Ramses et al.,
2020) the use of available food is used to increase growth and energy. Environmental factors
such as water temperature, water quality, and population density also play a role, with a stable
and conducive environment for growth tending to produce larger fish. This is in accordance
with the statement of Tukan & Tallo (2021) namely environmental factors, fish development
stage, sex, gonad maturity level. In addition, the age of the fish also plays an important role,
because older fish tend to have larger body sizes and weights. However, stress and disease
factors can also affect fish growth, with fish experiencing chronic stress or disease may not
grow optimally. A thorough understanding of these length-weight relationship factors is
important for understanding fish population dynamics, predicting population growth, and
designing appropriate management strategies to ensure the sustainability of fishery
resources.

CONCLUSION

This study concludes that the relationship between the length and weight of the
Mackerel scad (Decapterus sp.) landed at the Ampenan market in Mataram City has a b value
of 2.29, which means b <3 is negative allometric, where the growth in length is faster than
the weight. The correlation value of the determination coefficient in this study is (R2) = 0.62,
meaning that 62% of the increase in fish body weight occurs due to the increase in fish body
length, while 38% of the increase in fish weight is caused by other factors.

259



Journal of Fish Health, 4(4), 254-261 (2024)
Dwiyanti & Muahiddah (2024)
https://doi.org/10.29303/jfh.v4i4.5961

ACKNOWLEDGEMENT

The author would like to thank friends who helped in this research from the survey stage
to the analysis. The author would also like to thank the Fish Health Laboratory of the
Aquaculture Study Program, University of Mataram, who facilitated this research stage.

REFERENCES

Basir, A. P., Ohorella2, M., & Karim2, I. (2024). Hubungan Panjang Berat Dan Faktor Kondisi
Ikan Layang (Decapterus macrosoma) Yang Tertangkap Di Perairan Laut Banda.
MUNGGAI: Jurnal lImu Perikanan & Masyarakat Pesisir Volume 10, Nomor 1, Februari
2024, 10(Februari), 1-10.

Hasan, U., & Afriani, D. T. (2021). HUBUNGAN PANJANG BERAT DAN FAKTOR KONDISI IKAN
SEMBILANG (Plotosus canius) DI SUNGAI BELAWAN. Jurnal Aquaculture Indonesia, 1(1),
1-6. https://doi.org/10.46576/jai.v1i1.1388

Ima, T. La, Pattikawa, J. A., & Tuapetel, F. (2023). Manajemen Perikanan Tangkap lkan Layang
(Decapterus Macrosoma) Di Perairan Banda Berbasis Aspek Biologi. Amanisal: Jurnal
Teknologi Dan Manajemen Perikanan Tangkap, 12(1), 14-26.
https://doi.org/10.30598/amanisalv12i1p14-26

Karundeng, C., Lohoo, A. V., Manginsela, F. B., Tilaar, F. F., Sangari, J. R. R., & Kusen, J. D.
(2022). Meristic And Morfometric Characteristics Of Scad Mackerel Decapterus
macarellus (Cuvier, 1833). Jurnal lImiah PLATAX, 10(2), 269.
https://doi.org/10.35800/jip.v10i2.41285

Katarina, M., Asmawi, S., & Sofarini, D. (2021). DINAMIKA POPULASI PERTUMBUHAN DAN
FAKTOR KONDISI IKAN LAYANG (Decapterus russelli) DI PELABUHAN IKAN KECAMATAN
BANJARMASIN BARAT KABUPATEN BANJAR PROVINSI KALIMANTAN SELATAN. Aquatic,
4(1), 43-53.
http://jtam.ulm.ac.id/index.php/aquatic/article/view/1210%0Ahttps://jtam.ulm.ac.id/i
ndex.php/aquatic/article/download/1210/701

Kusumanigrum, R. C., Alfiatunnisa, N., Murwantoko, M., & Setyobudi, E. (2021). Karakter
Morfometrik dan Meristik Ikan Layang (Decapterus macrosoma Bleeker, 1851) di Pantai
Selatan Daerah Istimewa Yogyakarta, Indonesia. Jurnal Perikanan Universitas Gadjah
Mada, 23(1), 1. https://doi.org/10.22146/jfs.52348

Magwa, R. J., Gelis, E. R. E., Heltria, S., Ramdhani, F., Yunita, L. H., Wulanda, Y., Fatchiyyah, S.,
& Hadi, S. (2023). Analisis Morfometrik Ikan Layang (Decapterus russelli) Pada Musim
Peralihan 1 Yang Didaratkan Di Kaliadem Dan Pasar Ikan Muara Angke, Jakarta. Journal
of Tropical Fisheries Management, 7(1), 62-68.
https://doi.org/10.29244/jppt.v7i1.43981

Muhammad, N., lhsan, M. N., Tenriware, & Atjo, A. A. (2017). HUBUNGAN PANJANG BOBOT
IKAN LAYANG BIRU (Decapterus macarellus Cuvier, 1833) DI PERAIRAN KABUPATEN
MAJENE, SULAWESI BARAT Diterima. Jurnal Saintek Peternakan Dan Perikanan, 1(July),
40-44.

Mulfizar, Muchlisin, Z. A., & Dewiyanti, I. (2012). Hubungan panjang berat dan faktor kondisi
tiga jenis ikan yang tertangkap di perairan Kuala Gigieng, Aceh Besar, Provinsi Aceh
Length-weight relationship and condition factors of three fishes found in Gigieng estuary
of Aceh Besar, Aceh Province. Depik, 1(1), 1-9.

Nyoman Putri Triantini, S., Wayan Arthana, I., & Ayu Pratiwi, M. (2021). Pendugaan Potensi

260



Journal of Fish Health, 4(4), 254-261 (2024)
Dwiyanti & Muahiddah (2024)
https://doi.org/10.29303/jfh.v4i4.5961

Lestari Ikan Layang (Decapterus spp) yang Didaratkan di PPN Pengambengan. Current
Trends in Aquatic Science IV, 17(1), 10-17.

Pinandita Faiz, R. (1998). No Tit'ylle. R4 U9 1) = v U 2B EIgEt 2, 43(March), 1-9.

Polanunu, A., Umasugi, S., & Umanailo, M. C. B. (2020). Growth and Distribution of Frequency
Long Fish (Decapterus sp) Catching Products In Iner And Outside Waters Of Bara Buru
District - Maluku. Agrikan: Jurnal Agribisnis Perikanan, 13(2), 310-317.
https://doi.org/10.29239/j.agrikan.13.2.310-317

Pratama, M. F.,, & Farhan, M. A. (2023). Hubungan Panjang Dan Berat lkan Kembung
(Rastrelliger sp.) Di TPl Pantai Labu Deli Serdang. JAGO TOLIS : Jurnal Agrokompleks Tolis,
3(3), 106. https://doi.org/10.56630/jago.v3i3.325

Ramses, R., Ramli, A., Agustina, F., & Syamsi, F. (2020). Hubungan Panjang-Berat, dan Faktor
Kondisi Ikan Belanak (Mugilidae) di Perairan Pulau Panjang, Kota Batam. Jurnal
Penelitian Sains, 22(3), 133. https://doi.org/10.56064/jps.v22i3.579

Retnoningtyas, H., Agustina, S., Natsir, M., Ningtias, P., Hakim, A., Dhani, A. K., Hartati, I. D.,
Pingkan, J., Simanjuntak, C. P. H., Wiryawan, B., Taurusman, A. A,, Purbayanto, A., Palm,
H. W., Prasetia, R., & Yulianto, I. (2024). Reproductive biology of the mackerel scad,
Decapterus macarellus (Cuvier, 1833), in the Sulawesi Sea, Indonesia. Regional Studies
in Marine Science, 69(November 2023), 103300.
https://doi.org/10.1016/j.rsma.2023.103300

Romdoni, T. A,, Taryono, T., Simanjuntak, C. P., Munandar, A., Nurfaigah, S., & Lisamy, S. E. A.
(2023). Hubungan Panjang-Bobot, Pola Pertumbuhan Dan Faktor Kondisi Ikan Pelagis
Kecil Di Perairan Sukabumi Dan Lebak. BAWAL Widya Riset Perikanan Tangkap, 15(1),
41. https://doi.org/10.15578/bawal.15.1.2023.41-52

Selvy Anita Br Perangin-angin, Kurniasih, R. A., & Swastawat, F. (2021). KUALITAS IKAN LAYANG
(Decapterus sp.) ASIN ASAP DENGAN PERBEDAAN LAMA WAKTU PENGERINGAN Quality.
Jurnal llmu Dan Teknologi Perikanan, 3(2), 6.

Senen, B., & Aci, S. La. (2020). Beberapa Aspek Biologi Ikan Layang (Decapterus Macrosoma)
Yang Tertangkap Dengan Mini Purse Seine (Jaring Bobo) Di Perairan Kepulauan Banda
Maluku Tengah. Munggai: Jurnal lImu Perikanan & Masyarakat Pesisir, 6, 38—49.

Setya, D., & Susiloningtyas, D. (2022). Kondisi Biologi lkan Layang (Decapterus spp) yang
Didaratkan di Pemangkat, Kalimantan Barat. Jurnal Airaha, 11(02), 395-401.
https://doi.org/10.15578/ja.v11i02.405

Shasia, M., Putra, R. M., Afiliasi, I. /, Manajemen, M. J., Perairan, S., Perikanan, F., Kelautan,
D., Riau, U., & Manajemen, D.J. (2021). Hubungan Panjang-Berat dan Faktor Kondisi Ikan
Gabus (Channa striata) di Danau Teluk Petai Provinsi Riau. Jurnal Sumberdaya Dan
Lingkungan Akuatik, 2(1), 2722—-6026.

Soukotta, I. V. T., Moniharapon, D. L., Supusepa, J., & Tuapetel, F. (2024). BIOLOGI POPULASI
IKAN LAYANG PUTIH (Decapterus macrosoma) YANG DIDARATKAN DI DESA WAAI ,
MALUKU TENGAH ( Population Biology of Shortfin Scad ( Decapterus macrosoma )
Landed in Waai Village , Central Maluku ). April, 88-97.

Tukan, M. K. G., & Tallo, I. (2021). Hubungan Panjang Dan Berat lkan Hasil Tangkapan Mini
Purse Seine Di Perairan Teluk Kupang. Jurnal Bahari Papadak, 2(2), 197-202.

Wilandari, S., Sinaga, W. H., & Nuraini, Y. (2020). Kajian Potensi Sumber Daya Perikanan di
Kecamatan Ampenan Kota Mataram Provinsi Nusa Tenggara Barat. Jurnal Penyuluhan
Perikanan Dan Kelautan, 14(2), 107-120. https://doi.org/10.33378/jppik.v14i2.189

Winata, I. G. D. (2024). Jurnal Biologi Tropis Reproductive Aspects of Scad Fish (Decapterus
macarellus ) Landed at The Fish Landing Base of Tanjung Luar, East Lombok.

261



