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ABSTRAK
Pemanfaatan rajungan (Portunus pelagicus) tanpa adanya kendali dikhawatirkan
menyebabkan penurunan populasi yang berujung pada rusaknya stabilitas ekosistem
laut, khususnya di Pantai Timur Pangandaran, sehingga diperlukan adanya usaha
budidaya. Dalam kegiatan budidaya perlu diberikan pakan yang tepat dengan
mengetahui makanan alaminya. Penelitian ini bertujuan untuk mengetahui jenis
makanan alami rajungan. Metode yang digunakan adalah analisis deskriptif. Parameter
vang diamati yaitu lebar karapas, berat lambung dan komposisi jenis makanan rajungan.
Hubungan antara lebar karapas dan berat lambung dianalisis dengan regresi sederhana
sedangkan komposisi jenis makanan diketahui dengan menganalisis isi lambungnya.
Hasil yang didapatkan yaitu terdapat hubungan yang positif antara lebar karapas dan
berat lambung. Berdasarkan komposisi makanan dari isi lambung rajungan terdapat 5
Jjenis makanan alami yang terdiri atas krustasea (28,35%), daging (25,37%), moluska
(18,65%), ikan (15,67%), dan Material Tidak Terdefinisi (MTT) (4,47%). Dari hasil
penelitian ini dapat disimpulkan bahwa rajungan, merupakan karnivora dan scavenger,
memiliki hubungan signifikan antara ukuran dengan berat isi perut. Ditemukan juga
bahwa komposisi pakan rajungan betina secara umum lebih tinggi dibandingkan jantan.

Kata kunci: isi lambung, makanan alami, Pantai Timur Pangandaran, Portunus
pelagicus
ABSTRACT

Continuous use of blue swimming crab (Portunus pelagicus) without any control can
cause population decline which leads to damage to the stability of the marine ecosystem,
especially in East Coast Pangandaran, therefore cultivation is needed. In aquaculture, it
is necessary to provide the right feed by knowing its natural diet. This study aimed to
determine the natural diet of blue swimming crabs. The method used was descriptive
analysis. The parameters observed were carapace width, gastric weight, the composition
of natural diet. The relationship between the carapace width and gastric weight was
analyzed by simple regression while the main type of natural diet was known by
calculating the percentage of food composition. The relationship between carapace width
and gastric weight was positive. Based on the composition found in crab gastric, there
were 5 types of natural foods consisting of crustaceans (28.35%), meat (25.37%), mollusk
(18.65%), fish (15.67%), and undefined material (UM) (4.47%). It is revealed that crabs
are carnivores and scavengers, pose significant relationship between their size and gut
content weight. It was also found that the composition of female crab feed was generally
higher than that of males.

Keywords: gut content, natural diet, East Coast Pangandaran, Portunus pelagicus
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INTRODUCTION

Pangandaran Beach is one of the coastal waters in the south of West Java with the
potential for capture fisheries that make a major contribution to the regional economy and
the surrounding community (Nurhayati, 2013). One of its important fishery commodities
is blue swimming crab (Portunus pelagicus, locally rajungan) is a species of sea crab that
is widely found in Indonesian waters. Crab plays an important role as a biota that
maintains ecological balance in coastal waters and deep waters, and economically an
important role in meeting consumption needs both domestically and abroad. In 2018, crab
product exports reached USD 370.14 million or 10.50% of the total value of Indonesian
fishery exports and ranked fourth as the leading export commodity of Indonesian fishery
products (Sholeh, 2018).

Crab is widely favored due to taste and its nutritional value, so that the demand
for this commodity continues to increase (Setiyowati, 2016), as this comodity has a high
economic value compared to other fishery commodities, eventhough production of crabs
both domestically and internationally are still come from sea catches (Susanto et al.,
2004).

High economic value will have an impact on increasing demand and utilization.
Continuous utilization of crabs from nature without any breeding efforts is feared to cause
a decrease in population which will ultimately disrupt the stability of the marine
ecosystem. The initial step in managing crabs for breeding enterprise is to understand
their natural forage and the right water conditions to support crab growth. One component
in supporting the growth of crab size is the availability of forage in the waters (Sara et al.,
2007). Forage availability and crab growth can be influenced by water conditions
(Ernawati et al., 2014). The condition of the aquatic environment can change due to
various human activities and natural changes, the impact of declining environmental
conditions will affect the growth rate of crabs (Tahmid et al., 2015). Research on natural
crab forage has been conducted by Erlinda et al. (2016) in Lakara Waters, South Konawe
Regency, Southeast Sulawesi, but in the waters of South Java, especially the East Coast
of Pangandaran, it has never been done. This study aims to determine whether the body
size 1s related to gut weight and to reveal the natural food of crabs based on sex.

METHODOLOGY

This research was conducted on March 10-16, 2019 in the waters of the East Coast
of Pangandaran, West Java. The method used in this study is descriptive analysis. The
variables observed include gut weight, carapace width, sex, and gut food composition.
For this study we used dissection kit, dissection trays, sample bottles, petri dishes, 10ml
measuring cups, calipers, slides and coverslips, cameras, coolers, labels, microscopes,
dropper pipettes, gloves, and analytical scales. The materials used in this study were 70%
alcohol, distilled water, ice cubes, and crab samples.
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Crab sampling

The crab samples obtained came from net fishermen from the depth of 20-30 m
on the East Coast of Pangandaran. Samples were separated according to sex (M/F), then
classified into three size categories based on their carapace width (Budiaryani, 2007);
juvenile size (carapace width <60 mm), young crab size (carapace width 60-120 mm),
and adult size (carapace width> 120 mm). The crabs that had been classified were put
into a cooler box containing crushed ice cubes to slow the gut digestion process. Sample
measurements and forage composition analysis were carried out in a field laboratory set
on the East Coast of Pangandaran, West Java.

Carapace width measurrements

Carapace width is measured using a ruler and caliper. Measurement of the width
of the crab carapace starts from the tip of the left carapace to the tip of the right carapace.
During carapace measurement, sex is of important consideration, as we measured female
(rounded abdomen) and male (tapering acute abdomen) in seperate dataset (Cumberlidge,
1999; Ernawati et al., 2014; Nugraheni et al., 2015).

Forage Identification

Gut contents were identified by dissecting the carapace from the dorsal to the
ventral, removing it from the rest of the body. Gut is weighed using an analytical scale
and preserved in a sample bottle containing 70% alcohol. Gut contents were grouped
based on forege types using the forage categorization according to Sara et al. (2007).

Data analysis

The relationship between carapace width and gut weight was analyzed using
linear regression. The forage type preference of crabs was determined by calculating the
percentage composition of each type of forage found in the gut based on Ingles formula
(1992): Percentage of Forage Composition type — I = (ni N-1) x 100, where ni is the
number of type — I forage in the gut and N is the total forage in the gut.

RESULTS AND DISCUSSION
We sampled 16 crab samples from net fishermen with a depth of 20-30 m on the

East Coast of Pangandaran, 8 of which were males, while 8 were females. Sara et al.
(2007), noted that to ensure that gut content of crab samples is not contaminated, net
catching prosedure must be done instead of bait fishing, as the bait can contaminate gut
content. The width of the carapace of male crabs obtained ranged from 12.6 - 15.7 cm,
wider than the females, ranged from 11.6 - 15.2 cm (Table 1). The crabs sampled in this
study were in the juvenile and adult stages, i.e. 8 males individuals were all in the adult
phase, while 1 female in juvenile stage and 7 female in adult stage. According to Prasetyo
et al. (2014), young crabs are more common at a depth of 5.5-10 m in Demak Waters, this
is because their life cycle while juvenile to sub-adult is in coastal waters. Mustafa and
Abdullah (2013) noted that crabs in Soropia District, Konawe Regency at a depth of more
than 15 m have larger carapaces that are included in the adult category. Adult crabs can
live in waters with a depth of up to 40 m (Kangas, 2000).
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Table 1. Blue swimming crabs (P. pelagicus) sampled on the East Coast of Pangandaran

Measurements (cm)

Sex and life stage n Z1SD Min Max
Male adults 8 14,22 + 1,07 12,6 15,7
Female juveniles 1 11,6 - -
Female adults 7 13,72 £ 1,15 12,3 15,2

The blue swimming crab is bright blue with white spots on males and greenish
blue with white spots on females as shown in Figure 1. The color of the male swimming
crab looks more striking and brighter than the female crab with longer carapace
endspines. According to Setiyowati (2016) in a study in Jepara Regency, male swimming
crabs have a blue base with bright white spots while females have a dirty green base with
dirty white spots.

o

(a) (b) (c) (d)
FIGURE 1 Morphology of blue swimming crabs; (a) female ventral view, (b) female dorsal view, (c)
male ventral view, and (d) male dorsal view.

The relationship between carapace width and gut weight

The coefficient of determination (R?) of the linear regression analysis is 0.631
(Figure 2). This indicates that 63.1% proportion of variance in the gut weight that can be
explained by the carapace width. A correlation coefficient value (r) of 0.794 was obtained,
indicating a strong relationship between carapace width and gut weight (Figure 2). A
positive r value according to Supranto (2008) indicates that the two variables have a
unidirectional relationship, so that if there is an increase in carapace width, the gut weight
will also increase. Therefore, it can be seen that one of the factors that affects the gut
weight is the width of the crab carapace. According to Erlinda et al., (2016), crabs show
a strong and positive coefficient of determination between gut weight and carapace width
where the value of R? = 0.764 is obtained, which means that the gut weight will increase
along with the increase in the width of the carapace. The increase in gut weight along
with the width of the carapace shows that adult crabs require more forage than juveniles
and young crabs, because more energy is needed for growth, survival and reproduction
(Sara et al., 2007).
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FIGURE 2. Relationship between carapace width (cm) and gut weight (g); y = 0,242x - 2,2116, R? =
0,6319, 1=0,7949, n=16

Forage composition percentage

This study reveals 6 types of forage: inorganic components, meat, molluscs,
crustaceans, fish and unidentified material (UM). Figure 3 shows that the largest
percentage of forage composition is crustaceans (28.35%), followed by flesh animal
tissue (25.37%), molluscs at 18.65%, fish at 15.67%, inorganic components at 7.46%,
and UM at 4.47%. This was also found by Josileen (2011) in the waters of Mandapam in
India that the composition of crab food consists of 5 types of forage (crustaceans, fish,
molluscs, unidentified materials and non-organic material/debris). Based on the this
results, crabs consume slow-moving invertebrates such as crustaceans, molluscs, and also
consume carcasses such as flesh animal tissue (meat). This shows that crabs are
carnivores and scavengers (eating carcasses of living creatures) that consume forage
based on the presence of their forage in waters. Our results are consistent with some
existing research such as conducted by Zainal (2013) in the waters of Bahrain; William
(1982) in the waters of Moreton Bay; and Chande & Mgaya (2004) in the waters of Dar
es Salaam, all of which showed that based on the composition of its food, crabs are
carnivores and scavengers and rarely consume fast moving organisms.

Crustaceans are the main forage for crabs (28.25%), in accordance with
Sukumaran and Neelakantan (1997) who found that crabs in Mangalore waters consume
a lot of crustaceans and Josileen (2011) in the Mandapam Region, Tamil Nadu, along the
east coast of India. William (1982) stated that crustaceans are foods rich in calcium,
usually consisting of a large number of hermit crabs, and a small number of amphipods,
tanaids, small brachyurans and barnacles. The second forage composition is fleshy animal
tissue in the form of unidentified white fiber clumps most probably from fish, crustaceans
or molluscs (25.37%). According to Tuda (2005), adult crabs eat flesh by crushing their
prey using their claws and putting the flesh directly into their mouths. Furthermore,
molluscs were also found in the gut of the crab (18.65%).
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FIGURE 3. Blue swimming crab forage composition percentage (%)

Molluscs are important forage in every crab habitat, both in the juvenile and adult
categories besides crustaceans and fish (William, 1982; Josileen, 2011). This was also
noted by Ikhwanuddin et al. (2014) that crabs consume a lot of marine animals such as
decapods, gastropods, and bivalves based on the analysis of fatty acid concentrations in
the crab's foregut. Another type of forage found in the crab's gut is fish. The pieces of
spines and scales found were identified as fish remains. Most crabs are feeder of benthic
invertebrates, usually sessile or slow-moving animals, so that sometimes fish component
in gut content are usually few. The presence of fish in gut content is likely due to the
crab's scavanging acivity toward dead fishes or other large animals, instead of as
predatory activities (Chande and Mgaya, 2004). Inorganic components were also found
in the crab's gut with the smallest percentage (7.46%). In some species of crabs, synthetic
fibers were found in their guts, which are thought to have come from fishing nets.
According to Zainal (2013), broken glass, plastic, and nylon can indicate the presence of
pollutants originating from the bottom sediment where the crabs were caught while
feeding. Crab feeding activities usually occur at night, especially when the light intensity
on the surface is low, but sometimes when they are not active, crabs tend to bury
themselves in the sediment so that several inorganic components are found in the crab gut
(Puspito, 2011). In addition, the discovery of inorganic components can also indicate that
crabs have non-selective eating habits (Haputhantri et al., 2022). In this study these
components are represented in inorganic (7.46%) and UM (4.77%).

Males and females are observed to have the same type of forage composition
(Figure 4); consisting of crustaceans, fleshy animal tissue, molluscs, fish and UM.
However, in females, no type of forage in the form of inorganic components was found.
According to Zainal (2013), there is no significant difference between males and females
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in forage selection, this indicates that the availability of forage for these organisms is
always available in the waters.
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FIGURE 4. Forage composition percentage based of crab sexes.

However, there is a difference in the percentage of forage composition between males
and females. In males, the composition of forage includes molluscs, crustaceans, fleshy animal
tissue and UM is lower than in females, while fish is the only higher in males. This indicates that
females consume more forage in almost every forage category. Kunsook et al. (2014) stated that
there was no difference between the types of forage for male and female, but in the female gut,
more food was found than in the male gut. This may be due to the higher energy requirement, as
females need to produce eggs.

CONCLUSIONS
There is a relationship between the carapace width and gut weight, signifying gut

contents is related to body size. The blue swimming crabs are carnivorous-scavenger with
natural forage consisted of crustacean (28,35%), fleshy animal tissue (25,37%), molluscs
(18,65%), fishes (15,67%), dan unidentified matters (4,47%). Gut content in females are
mostly higher than in male, probably due to higher energy requirement.
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