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ARTICLE INFO ABSTRACT

Avrticle History: One strategy to increase diversity and add value in mangrove crab cultivation
Received: Aug. 25,2025 is the production of soft shell crabs. Feed plays a crucial role, serving as a
Accepted: Nov. 7, 2025 source of energy and supporting body maintenance, growth, and reproduction.
Online: Dec. 7, 2025 This study aims to examine the effect of broiler chicken waste on the molting
speed of mud crabs (Scylla spp.). The research was conducted at the

Aguaculture Laboratory, Faculty of Fisheries and Marine Sciences, Indonesian

Keywords Muslim University, from August to September 2023. The experiment was
Feed, : . . .

Mud crab designed as a completely _rangomlzed design (CRD_) with three treatments,
Molting ‘ each consisting of four replications: Treatment A (chicken head), Treatment B

(chicken intestines), and Treatment C (chicken skin), all administered at 9% of
the crab’s body weight. The results showed that broiler chicken waste had no
effect on survival but significantly influenced growth and the number of
molting crabs, with chicken intestinal waste producing the highest number of
molting crabs. Therefore, it is recommended that farmers use chicken
intestines as supplemental feed at approximately 9% of the crab’s body weight
to accelerate molting and increase production value, without negatively
affecting survival.

Survival and growth

INTRODUCTION

Mangrove crab (Scylla spp.) is one of the important fishery commodities in
Indonesia since the early 1980s (Wijaya et al., 2010). In 2008, mangrove crab production
reached 26,628 tons and increased by 7.32% in 2012 with a volume reaching 33,910 tons
(KKP, 2012). The deliciousness and high nutritional value, place mangrove crab as an
exclusive type of seafood with a fairly expensive price (Syahrulla, 2013). This has
implications for the urgent demand for the development of intensive mangrove crab
cultivation (Adha, 2015). One alternative to increase diversity and added value for
mangrove crab cultivation is cultivation by producing mangrove crabs with soft carapaces
(Soft shell crabs). External factors that affect molting include water quality and the type
of feed consumed (Adha, 2015). These factors will affect the brain and stimulate the Y-
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organ to produce Ecdysteroid or molting hormone (Fujaya, 2011). Feed is one of the
requirements that must be met to achieve maximum production in mangrove crab
cultivation. The feed must be handled seriously, both in terms of its provision, processing,
nutritional content, and consideration of whether or not it is in accordance with the eating
habits of mangrove crabs (Fujaya, 2012). This study uses chicken heads, chicken
intestines, and chicken skin as feed for mangrove crab cultivation because these materials
are relatively inexpensive and less competitive with human consumption. The aim of the
study is to determine the effect of chicken waste on the molting speed of mangrove crabs
(Scylla spp.). The novelty of this research lies in its focus on waste-based feed, whereas
previous studies have primarily explored trash fish, shellfish, or commercial feeds. This
approach offers an innovative strategy to support soft-shell crab production, which has
not yet been widely optimized in mangrove crab cultivation practices.
MATERIALS AND METHODS

This research was conducted from August to November 2023 at the Tambak
Faculty of Fisheries and Marine Sciences, Muslim University of Indonesia. The test
animals used were mangrove crabs (Scylla spp.) with an average weight of 100g. Each
cage was stocked with 1 crab. The feed used was chicken head waste, chicken intestines
and chicken skin with a dose of 9% of the crab's body weight which is given twice a day,
namely at 06.00 and 18.00. The container used was a plastic basket with a top diameter of
24cm, a base diameter of 16cm and height 26cm totaling 60 units. The study was
designed in a completely randomized design (CRD) with 3 treatments and each treatment
consisted of 4 replications, namely treatment A (Chicken head), B (Chicken intestine), C
(Chicken skin) with a dose of 9% of body weight. Since the objective of the study was to
determine whether the type of chicken waste affected molting, an analysis of variance
(ANOVA) was used to test for differences in effects between treatments.

Observed variables

1. Survival

Survival was calculated using the formula of Manuputty (2014) as follows:
SR =Nt/ No x 100

SR = Survival of mangrove crabs (%)
Nt = Number of crabs at the end of the study (ind)
No = Number of crabs at the beginning of the study (ind)

2. Carapace Width Growth

Carapace width growth was calculated according to the formula of Manuputty (2014) as
follows:
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LK = LKt - LKo

ALK = Increase in carapace width (cm)

LKt = Average carapace width at the end of the study (cm)

LKo = Average carapace width at the beginning of the study (cm)
3. Absolute weight growth

Absolute body weight growth was calculated using the formula of Manuputty (2014) as
follows:

ABW = BWt - BWo

ABW = Absolute body weight growth (g)
BW1 = Average body weight growth at the end of the study (g)
BWo = Average body weight growth at the beginning of the study (g)

4. Specific weight growth rate

Daily specific weight growth (SGR) was calculated using the formula of Manuputty
(2014) as follows:

SGR = (Inwt —In wo / t) x 100%

SGR = Daily specific weight growth rate (%/day)

wt = Average weight of crabs at the end of the study (g)

wo = Average weight of crabs at the beginning of the study (g)
t = Maintenance period (days)

5. Molting percentage

The percentage of molting mangrove crabs during maintenance is calculated using the
formula of Fujaya (2012) as follows:

Mt/Mo x 100%

M = Molting percentage (%)
Mt = Number of molting mangrove crabs (ind)
Mo = Total number of mangrove crabs (ind)

6. Water quality measurement

During the study, several physical and chemical parameters of water were
measured including temperature, salinity, pH and dissolved oxygen.
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RESULTS

Survival

The survival of mangrove crabs (Scylla spp.) fed with broiler chicken waste is
presented in Fig. (1).
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Fig. 1. Survival of mangrove crabs (Scylla spp.) in various treatments
Carapace width growth

The growth of carapace width of mangrove crabs (Scylla spp.) fed chicken waste
is presented in Fig. (2).
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Fig. 2. Growth of mangrove crab (Scylla spp.) carapace width in various treatments
Absolute weight growth

The absolute weight growth of mangrove crabs (Scylla spp.) fed with chicken waste is
presented in Fig. (3).
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Absolute Weight (g)

Fig. 3. Absolute weight growth of mangrove crab (Scilla spp.) in various treatments

Specific weight growth rate

The specific weight growth of mangrove crab (Scylla spp.) fed with chicken waste

IS presented in Fig. (4).
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Fig. 4. Specific growth rate in various treatments

Moulting

The absolute weight growth of mangrove crabs (Scylla spp.) fed with chicken

waste is presented in Fig. (5).
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Fig. 5. Molting in various treatments
Water quality

The molting growth of mangrove crabs is greatly influenced by water quality.
Water quality is one of the important parameters in this study that affects the growth and
survival of mangrove crabs, thus in this study water quality measurements were carried
out every day. The parameters measured were salinity, temperature, pH and dissolved
oxygen content (Table 1).

Table 1. Results of measuring water quality parameters for mangrove crab maintenance
media

Week Water quality parameters Range unit Optimal
I
Temperature 25-30°C 26-32°C (Kumlu & Kir, 2005)
Salinity 26-28 ppt 16-34 ppt (Karim, 2013)
pH 7-8 7,2-7,8 (Fujaya et al., 2012)
DO 5-6 ppm 5-6 ppm (Gunarto et al., 2015)
I
Temperature 29-33°C 26-32°C (Kumlu & Kir, 2005)
Salinity 25-30 ppt 16-34 ppt (Karim, 2013)
pH 7-8 7,2-7,8 (Fujaya et al., 2012)

DO 5-6 ppm 5-6 ppm (Gunarto et al., 2015)
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Temperature 28-35°C 26-32°C (Kumlu & Kir, 2005)
Salinity 25-28 ppt 16-34 ppt (Karim, 2013)
pH 7-8 7,2-7,8 (Fujaya et al., 2012)
DO 5-6 ppm 5-6 ppm (Gunarto et al., 2015)
DISCUSSION

Based on Fig. (1), the survival rate in all treatments reached 100%. This indicates
that the three types of chicken waste provided nutritional content in accordance with the
requirements of mangrove crabs. Additional contributing factors include prior
acclimatization, the absence of cannibalism, good water quality, and feed provided
according to the daily needs of the crabs. This is consistent with Susanto et al. (2012),
who reported that high survival rates result from adequate feed, suitable water quality,
and the crabs’ ability to utilize available space. Fujaya et al. (2012) also noted that crab
survival is influenced by cannibalism, competition, and environmental factors such as
water and soil quality. A recent study by Arifin et al. (2025) in the Egyptian Journal of
Aquatic Biology and Fisheries found that battery-cage (individual housing) systems for
mud crabs (Scylla spp.) achieved survival rates of up to 100% across all treatments, as
individual housing significantly reduces competition and cannibalism. Comprehensive
reviews indicate that water quality parameters and adequate feeding are key determinants
of crab growth, health, and survival.

Analysis of variance (ANOVA) showed that chicken waste significantly affected
the width of the mangrove crab carapace (P< 0.05). Duncan’s test indicated that
Treatment B (chicken intestines) produced a significantly greater increase in carapace
width (2.075cm) compared to Treatments A (chicken heads, 1.85cm) and C (chicken
skin, 1.90cm), which were not significantly different from each other. Chicken intestines
contain higher protein levels (53.1%) than chicken heads (14.52%) and skin (17.14%),
along with easily digestible nutrients, moderate fat content for energy during molting, and
minerals essential for carapace hardening and tissue formation. Consequently, crabs fed
chicken intestines exhibited more optimal molting and carapace development. Growth in
mangrove crabs is influenced by feed quality and quantity, feeding method and
frequency, initial weight, density, disease, genetics, and water quality (Cholik et al.,
2005; Hamka et al., 2005; Affandi et al., 2009). The highest absolute weight gain was
observed in Treatment B (37.25 g, 57.50% specific growth rate), followed by Treatment
C (34.50 g, 49.50%), and the lowest in Treatment A (33.75 g, 47.25%). High-protein
feeds support growth, tissue repair, enzyme and hormone formation, and energy for
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molting, whereas insufficient energy can lead to protein being catabolized for energy,
reducing growth (Buwono, 2000; Fujaya, 2011).

Chicken waste also significantly affected the molting rate of mangrove crabs.
Treatment B achieved the highest molting percentage at 60%, followed by Treatment C at
45% and Treatment A at 35%. This is consistent with the protein content of chicken
intestines meeting the crabs’ requirements (34—54%) for initiating molting (Anderson et
al., 2004). Molting is influenced by internal factors such as age, sex, and nutritional
status, as well as external factors including salinity and temperature (Koo et al., 2005;
Karim, 2007). The observed results indicate that under optimal environmental
conditions, feed nutrition was the most critical factor determining molting success.

The relationship between molting and growth is well-established. During molting,
crabs absorb water, expanding their body size before the new carapace hardens, which
contributes to growth (Hudita et al., 2020). Thus, the higher frequency of molting in
Treatment B explains its superior growth performance.

Water quality parameters measured during the study were temperature, pH,
salinity, dissolved oxygen (DO), and ammonia (Table 1). Temperature ranged between
25-35°C, within the optimal range of 23-32°C for mangrove crab growth (Rusmiyati,
2011). Salinity was 25— 30ppt, suitable for crab cultivation (Karim, 2013), with
variations influenced by water circulation, evaporation, rainfall, and river flow (Sagala et
al., 2013). pH ranged from 7-8, consistent with the optimal 7.2—7.8 (Fujaya et al., 2012),
supporting biochemical reactions and chitin synthesis. DO ranged from 5— 6mg/ L, within
the 4— 7mg/ L recommended for crabs (Nurdin, 2010; Gunarto et al., 2015).

Each water quality parameter directly correlates with molting and growth.
Optimal temperature maintains metabolic and enzyme activity, including ecdysteroid
hormone function, while extreme temperatures reduce molting rate and increase mortality
risk. Salinity affects osmoregulation, where optimal levels minimize energy expenditure
and allow more energy to support molting and growth. Stable pH ensures efficient
nutrient absorption, while sufficient DO provides energy for the energy-intensive molting
process, supporting tissue development and preventing hypoxia.

CONCLUSION

Provision of chicken waste did not affect survival but significantly influenced
growth and the number of molting mangrove crabs, with chicken intestine waste
producing the highest number of molts.
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