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ABSTRACT

This study investigated the potential of Singapore vinegar crab (Episesarma singaporensé) and mud clams (Polymesoda erosa) as a low-cost diet for
crab fattening. The performance of these natural diets was evaluated on the growth and survival ofimangrove crabs (Scylla olivacea) over a period of
twenty-eight days. Fifteen healthy mangrove crabs with an average body weight of 130 grams and,an average carapace length of 3.46 inches were used
as experimental organisms. The study comprised three treatments: Treatment 1 (TFM)'served as the control group using Trash Fish Meal, Treatment 2
(MCM) involved Mud Clam Meal, and Treatment 3 (SVCM) utilized Singapore Vinegar Crab Meal. Each treatment was replicated five times, and the
feeding rate was set at 10% of the crab's average body weight. The results of thesstudy,shows that SVCM exhibited superior performance in terms of
weight gain, carapace increment, survival rate, FCR, and FCE. Howeyer, statistical analysis (ANOVA) revealed no significant differences in mean
weight gain, mean carapace increment, survival rate, FCR and FCE among themangrove crabs fed with SVCM, MCM, and TFM, indicating there was
no adverse effects on the crabs as it shows normal growth and survival. The results suggest that, in the absence of readily available trash fish meal,
both MCM and SVCM can serve as suitable alternatives, as all treatments exhibited survival rates exceeding 80%. Further investigations are warranted

to explore the long-term effects and nutritional composition of thesealternative diets on mangrove crab growth and health.
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1. INTRODUCTION

the mangrove crab of the genus Scylla holds'significant importance as a
valuable food source and a means™f income for numerous tropical Indo-
Pacific countries, including the Philippines, Indonesia, Vietnam, China,
Taiwan, Sri Lanka, Bangladesh,and Malaysia (Bir et al., 2020). In the
Philippines specifically, ‘research, conducted by Cabacaba (2022) has
highlighted that Scylla olivacea ranks as the third most abundant species
of mangrove crab: It“exhibits a relative abundance of 22.29% in the
regions of CagayanValley, Bicol, Eastern Visayas, and Northern
Mindanao.

The increasing demand for mangrove crab in both local and international
markets has spurred a growing interest in mangrove crab farming across
the'Philippines (Quinitio, 2004). One key factor influencing the success
of \mangrove crab farming is the selection of appropriate feed, which
promotes faster growth and optimal nutrition for the crabs (Koshio et al.,
1993). Traditionally, trash fish has been widely used as the primary feed
for crab fattening, as it is easily available and relatively inexpensive
(Yxtung, 2020). However, the reliance on trash fish raises concerns
regarding its sustainability and the potential depletion of wild fish stocks.
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Additionally, the availability of trash fish can be unpredictable due to
weather conditions, posing challenges for farmers in securing a consistent
supply.

In light of the challenges associated with the availability of trash fish, there
is a need to explore alternative, locally available feed sources that are cost-
effective, nutritionally balanced, and environmentally friendly for the
fattening of mangrove crabs. Thus, this study focuses on investigating the
potential of two species, Singapore vinegar crab (Episesarma
singaporense) and mud clam (Polymesoda erosa), as alternative meal
options to replace trash fish. Singapore vinegar crab is abundantly found
in mangrove habitats and has even been considered a pest in fish farm
growers in Zamboanga Sibugay. Additionally, mud clam represents a
readily accessible feed resource in the region. By investigating the
efficacy of Singapore vinegar crab and mud clam meal as mangrove crab
diet, this study seeks to address the pressing need for sustainable
aquaculture practices while promoting resource utilization and reducing
dependence on unsustainable feed sources.

2.METHODOLOGY
2.1 Experimental Organism
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A total of fifteen (15) mangrove crabs, with an average body weight of
130 grams, were selected as experimental organisms (Fig.1). These
mangrove crabs were collected by local fishermen from Laih, Siay,
Zamboanga Sibugay, and transported to the College of Fisheries
Laboratory at Kolambugan, RT Lim, Zamboanga Sibugay where the
experiment was conducted for 28 days.
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Fig. 1. Mangrove crab (Scylla olivacea)

2.2 Experimental Set-up and Design

A total of fifteen (15) crab fattening trays with dimensions 43cm x 32cm
x 13cm (43cm long, 32cm wide and 13cm height) were utilized in this
study. The experiment consists of three (3) treatments with five (5)
replicates laid out in a completely randomized design (CRD) using draw
lots as shown in Figure 2.
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Fig. 2. Experimental Lay-out

The different treatments are shown in Table 1. Treatment 1 is the control
group fed with trash fish meal (TEM)pTreatment 2 is fed with mud clam
meal (MCM) and Treatmient 3'is fed with Singapore vinegar crab meal
(SVCM).

Table 1. The treatments, with the different experimental diet of Mangrove
crab

Treatment Experimental Diet
1 TFM (Trash Fish Meal)
2 MCM (Mud Clam Meal)
3 SVCM (Singapore Vinegar Crab Meal)

2.3 Preparation of Experimental Diet

Trash fish, an important component of the experimental feeding regimen,
wereicollected weekly from Laih, Siay Zamboanga Sibugay. The collected
trash fish were promptly transported to the experimental site and stored in
a refrigerator upon arrival. This refrigeration step was implemented to
prolong the shelf life of the trash fish, ensuring its freshness and suitability
as feed for the crabs.
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In contrast, the collection of Singapore vinegar crab and mud clam
occurred on a daily basis from nearby ponds located at the experimental
site in Kolambugan, RT Lim. This daily collection ensured that the
Singapore vinegar crab and mud clam were obtained fresh and maintained
their optimal quality when fed to the crabs. The shells of Singapore
vinegar crab and mud clam were crushed to extract the meat. The raw meat
was then given to the mangrove crabs as their diets.

2.4 Feeding and Feed Ration

The trash fish, mud clams and Singapore vinegar crab nieal was provided
to mangrove crab at a rate of 10% of their average body weight
(SEAFDEC, 2011). Feeding ration was increased based on the average
body weight of the crabs measured every sampling. Feeding was done
once daily at 5:00 pm in the afternoon. Daily feed ration was computed
based on the following: DFR=ABW x 10%, where,DFR is the Daily Feed
Ration and ABW is the Average Body, Weight.

2.5 Sampling Procedure

Sampling was done every seven(7) days'for twenty-eight (28) days at 6:00
am in the morning to aveid stressyof the experimental organisms. The
crabs were retrieved, from the fattening tray by using the net and the
container.

Each of the experimental erganisms in every treatment was weighed using
a digital weighingseale and the carapace length was measured using
Verniercaliper. After collecting the data, the crabs were returned in their
respectiveritrays and proper handling was observed in order to avoid stress
of the gxperimental organism.

2.6 Growth Determination
The growth of the experimental organisms was determined using the
formula:

Growth as represented by
Weight gain = Final weight — Initial weight

Carapace Length Increment = Final carapace length t — Initial carapace
length

2.7 Survival Determination

The study was monitored three (3) times daily. Bamboo sticks were used
to touch the experimental organism to check if the experimental organism
is still alive.

At the end of the experiment, the survival rate of the study was computed
by using the formula:

% of survival=final stock =+ initial stock x 100

2.8 Feed Conversion Ratio and Efficiency
The feed conversion ratio and efficiency of the different treatments were
computed using the following formula (Laman, 2010).

FCR= total feeds consumed (g) +~ weight gain (g)
FCE= weight gain (g) ~+ total feeds consumed (g) x 100

2.9 Monitoring of Physico-chemical Parameters

Monitoring of physico-chemical parameters was done twice (2) daily at
7:00 am in the morning and 5:00 pm in the afternoon to monitor
fluctuations in the water parameter. A digital multi-parameter probe was
used to determine the water's temperature, salinity, dissolved oxygen
(DO), and pH on a regular basis.



Asian Journal of Advanced Multidisciplinary Researches (AJAMR), Vol. 3, Issue No. 2, August 2023
ISSN Online: 2782 - 9057

2.10 Statistical Analysis

One-way Analysis of Variance (ANOVA) was used to determine if there
is a significance of using Singapore vinegar crab and mud clam meal as a
replacement for trash fish on the growth, survival, FCR and FCE of
Mangrove crabs.

3.RESULTS AND DISCUSSION

3.1 Growth of mangrove crab

Growth in terms of weight gain

The growth of mangrove crab (Scylla olivacea) in terms of weight gained
after 28 days of culture period fed with trash fish, mud clams and
Singapore vinegar crab meal is presented in Table 2. An increasing trend
of weight gain can be seen in Figure 3. It reveals that Treatment 3-SVCM
has the highest mean weight gain with 49.24 grams followed by Treatment
2-MCM with 28.82 grams and Treatment 1-TFM with 28.56 grams.

Table 2. Weight gain of Mangrove crab (Scylla olivacea) fed with TFM,
MCM, and SVCM in 28-day culture period

have varying protein contents depending on the species, with values
reported as 13.34% and 18.82% (Islam et al., 2022).

It is notable that the protein content of the three low-value aquatic feed
sources used in this study did not exhibit significant differences.
Therefore, the similar protein content of the feeds may explain the absence
of a significant difference in the growth of the experimental organisms.
Since protein is a key nutrient for growth and development in crustaceans,
the comparable protein content among the feed sources likelycontributed
to the similar growth outcomes observed.

Growth in terms of carapace increment

The carapace increments of mangrove crabs were/measuredto assess the
impact of different feeding treatments: trash fish, mud clams, and
Singapore vinegar crab meal. The results, showngin Table 3, indicate the
growth of carapace size after a 28-day culture period. Among the
treatments, Treatment 3-SVCM exhibited the highest carapace increment,
measuring 0.50 inches. It was followed by Treatment 1-TFM with a
carapace increment of 0.49 inche$, and Treatment 2-MCM with a minimal
increment of 0.06 inches.

Treatment Weight (g) Weight
Day Day Day Day Day G(a)m Table 3. Mean carapace increment (inch) of Mangrove crab (Scylla
0 7 14 21 28 g olivacea) fed with TEMy MCM{ and SVCM in 28-day culture period
TI(TFM) 9980 108.10 11652 127.05 13295 28.56°  lreatment \ Cag‘pace Se“gthD(‘“Ch) b ,Cm‘pacet ol
T2 (MCM) 16570 173.80 17896 188.52 168.08  28.82° ay “wgay Lay Day Lay Incremen olting
T3 0 7 14 21 28 (inch) Occurrence

(SVCM) 123.70 133.00 141.84 151.16 17294  49.24* T1 (TFM), 3.15 3.18 326 3.79 3.80 0.492 1
Superscripts with the same letter within the same column are not T2 (%CM) y/1 372 373 376 3.67 0.06* g
significantly different from each other (SVeM) 350 352 348 3.62 4.00 0.50*

However, upon conducting statistical analysis, no significant difference
(p>0.05) in mean weight gain was observed among the treatments. While
Treatment 3-SVCM displayed the highest mean weight gain, the lack of
statistical significance suggests that all three treatmentsyielded
comparable results in terms of promoting growth in the mangfove crabs:

Weight Gain
60
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Bl / —— -
20 -
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Day 7 Day 14 Day 21 Day 28
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Fig 3. Weightagain of Mangrove crab (Scylla olivacea) fed with TFM,
MCM, and SVEM mni28-day culture period

The growth ef crustaceans, including mangrove crabs, has been widely
studied, and it)is commonly understood that weight gain is primarily
influenced®y'the nutritional composition of the feed provided (Koshio et
al,y 1993)7In the case of this study, the nutritional content of the feed
sources used is crucial in understanding the observed growth patterns.
Trash fish, specifically Leiognathus splendens, has been reported to
contain approximately 14.57% protein content (Kasthuri et al., 2020).
Mud clams, on the other hand, have a protein content of around 10.68%
(Normah and Noorasma, 2014). Comparatively, crab meat is known to
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Superseripts with the same letter within the same column are not
significantly different from each other

Like most creatures, crabs (and other crustaceans) do not experience linear
growth. They must molt their shells because they have a hard outer
covering (called the exoskeleton) that prevents them from growing. Crabs
outgrow their shells in order to grow. In this study, Treatment 3-SVCM
has the greatest number of molting occurrences with 2 followed by
Treatment 1 with 1 occurrence while Treatment 2-MCM has no molting
occurrence. This explains why Treatment 3-SVCM obtained the highest
mean weight gain and mean carapace increment because it has molted
twice showing growth. Meanwhile Treatment 2-MCM has the lowest
mean carapace increment because not even one of the mangrove crabs
molted.

Statistical analysis showed no significant difference (p>0.05) observed in
the mean carapace increments among the experimental groups fed with
the three different meals. This suggests that the choice of meal did not
have a significant effect on the carapace growth of the mangrove crabs
during the 28-day culture period.

Interestingly, the present study's treatment protocol was identical to that
of Rabia's (2016) investigation. Rabia's study focused on the effects of
administering the Singapore vinegar crab treatment, and it revealed a
statistically significant increase in the average size of mangrove crabs.
This finding suggests that the administration of Singapore vinegar crab
treatment may have potential for enhancing the growth and size of
mangrove crabs, although this effect was not observed in the present study
when comparing all three feeding treatments.

3.2 Survival rate of Mangrove crab

The data presented in Table 5 represents the survival rates of mangrove
crabs (S. olivacea) that were fed with mud clams and Singapore vinegar
crab meal as substitutes for trash fish meal during a 28-day culture period.
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Among the treatments, Treatment 3-SVCM achieved the highest survival
rate of 100%, while Treatments 1-TFM and 2-MCM showed a survival
rate of 80%. However, the statistical analysis conducted on the data, did
not reveal a significant difference among the treatments. The findings
suggest that mud clams and Singapore vinegar crab meal can be viable
alternatives to trash fish meal in terms of supporting the survival of
mangrove crabs during the culture period. The similarity in survival rates
across the treatments indicates that these alternative feed sources were
capable of meeting the nutritional requirements of the crabs adequately.

Table 4. Mean survival rate of Mangrove crab during 28 days culture
period.

Treatments  Survival rate (%)
T1 (TFM) 80.00*

T2 (MCM) 80.00*

T3 (SVCM) 100.00*

Superscripts with the same letter within the same column are not
significantly different from each other

3.3 Feed Conversion Ratio and Efficiency

Figure 4 reveals the feed conversion ratio and efficiency of mangrove
crabs fed with mud clams and Singapore vinegar crab meal as a
replacement for trash fish. The lower the FCR the better. The lowest feed
conversion ratio (FCR) was obtained by Treatment 3-SVCM with 9.46,
this was followed by Treatment 1-TFM with 10.94 and Treatment 2-MCM
with 15.80 (Table 5). Meanwhile, Treatment 3-SVCM achieved the
highest feed conversion efficiency (FCE) with 13.87, followed by
Treatment 1-TFM with 12.88 and Treatment 2-MCM with 7.50. Analysis
of variance showed no significant difference in the feed conversion ratio
and efficacy of mangrove crabs fed with mud clams and Singapore vinegar
crab meal as a replacement for trash fish. Just like the growth of the
mangrove crabs that were fed with the three different treatments
mentioned above, there is no significant difference because the protein
content of the three treatments did not vary much.

FCR and FCE

10
8 mFCR
6 FCE
4
2
0
T1 T2 T3

Treatments
Figure 4. FCR and,FCE ‘of Mangrove crab

Table 5. Feed Conversion Ratio and Efficiency of Mangrove crab

Total amount of feed  weight gain

Treatment . FCR FCE
given (g) (2)
T (TEM) 293.78 28.56 10.94* 12.88%
T2, (MCM) 44720 28.82 15.80*  7.50%
T3 a a
(SVCM) 378.99 49.24 9.46* 13.87

Superscripts with the same letter within the same column are not
significantly different from each other
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The feed conversion ratio (FCR) is a conventional metric for evaluating
the efficiency of livestock production, calculated by dividing the weight
of feed input by the weight gain of the animal. According to Boyd (2021)
effective aquaculture operations are identified as having a low FCR. On
average the feed conversion ratios (FCRs) for mangrove crabs that are
raised in farms vary between 1.0 and 2.4. The interference that can be
made from this is that the FCR level in the culture mud crab surpasses the
standard level.

3.4 Physico-chemical parameters

The physico-chemical parameters of the water during the twenty-eight
(28) days culture period are shown in Figure 5. Throughout the culture
period, the water temperature fluctuated betweem,27°C to 31°C. FAO
(2011) stated that the suitable cultivation flocatien for mud crabs are
muddy ponds with temperature of 25°C t@,35°C.

The dissolve oxygen ranges from 10.70mg/L to 12.30mg/L, according to
FAO (2011) the suitable DO for mud crab is>5 ppm.

The recorded pH of the culturefwater was between 7.05 to 7.90 and is
within the suitable pH for crab cultivation of 7.0-9.0 (FAO, 2011).

The water salinity during the culture period varied between 21.00ppt and
22.90ppt. Salinity fluctuate due to rainfall and evaporation by sunlight.
RAS Aquaculture (2020) stated that the suitable salinity for mangrove
crabs is 15 to25ppt.

Temperature Dissolve Oxygen

137

SUBB U B ABBT Y

Days of Culture

pH Salinity

4.CONCLUSION

The focus of this study is to find an alternative low-cost meal that
can be used for crab fattening if trash fish is not available. Based
on the results, the study suggests that Singapore vinegar crab and
mud clam meal can be potential replacements for trash fish in the
diet of mangrove crabs. The use of Singapore vinegar crab showed
promising results in terms of weight gain, carapace increment,
survival rate, and feed conversion ratio and efficiency. However,
further research may be required to validate these findings and
optimize the incorporation of Singapore vinegar crab and mud clam
meal in the diet of mangrove crab.

5. RECOMMENDATIONS

The following recommendations are suggested for future studies:

1. Long-term evaluation should be conducted in other culture
systems such as ponds or cages rather than on a fattening tray.
2. Additional research should be done on the use of various

mollusk and cephalopods species as a natural feed for mangrove
crab.
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3. The use of a uniform initial body weight for the
experimental organism in future studies is highly recommended to
avoid bias and have accurate findings.
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