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ABSTRACT 
Mangrove crab silvofishery system is one of the potential aquaculture 

activities to be developed because it is supported by the availability of 
extensive mangrove areas. This research was carried out in the Mangrove 
Area of Mandalle Village, Pangkep Regency, South Sulawesi. The study was 
aimed to determine the best density of survival, growth, and chemical 
composition of the body of female mangrove crabs (Scylla olivacea) 
maintained by the silvofishery system. The research container used a step 
cage made of bamboo measuring 2.25 m2 wide. Tested animals used were 
female mangrove crabs measuring 155 ± 1.0 g which were kept for 40 days. 
The study was designed using a randomized block design consisting of four 
density treatments with three replications each. The four densities were: 
5,10, 15 and 20 crabs/cage. The results of the analysis of variance showed 
that the difference in density has a very significant effect (p <0.01) on the 
survival, growth and biochemical composition of the female body of 
mangrove crabs. The best survival, growth, and biochemical composition 
produced the best density of 5 and 10 individuals, while the lowest density 
was 20 individuals.

  
1. INTRODUCTION 
 
Mangroves are one of the ecosystems in coastal areas which are used as habitats for various terrestrial and 

marine organisms (mammals and amphibians) such as crabs, shrimp, fish, and so forth. Mangrove forest ecosystems 
have important ecological, economic and social functions in development, especially in coastal areas (Sambu et al., 
2014; Awn et al., 2016). Economically, mangrove forests can be used sustainably for building materials, charcoal, 
and pulp. In addition, mangrove ecosystems can also be used as tourist attractions, research and education. 
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Interaction between the components makes the mangrove ecosystem as a good habitat for various types of 
biota. In addition to its tidal and fertile conditions that support, mangroves have the potential to be developed into 
aquaculture areas. This fact is often found in mangrove lands that have been converted into ponds. The activity of 
transforming the natural function of mangroves into fishponds (economic functions) often does not pay attention to 
aspects of sustainability and feasibility. The result is a decrease in environmental quality such as: an increase in the 
rate of sedimentation, decay of organic matter and the threat of various types of fauna inhabiting mangroves due to 
ecological changes (Chacraborty, 2018; Wamnebo et al., 2018). By considering various mangrove functions, efforts 
to convert into aquaculture must be considered and carried out rationally with an environmental perspective. Thus, 
it is necessary to implement a system that can guarantee both interests, one of which is aquaculture with a 
silvofishery system. 

Silvofishery is one of the models of aquaculture activities in mangrove areas. The basic principle of the 
aquaculture system is the multiple or multiple uses of the existence of mangroves without eliminating the function 
of the ecosystem naturally, so that fishery and mangrove products are obtained which can still play a biological, 
ecological and economic function (Susilo et al., 2018; Asriani et al., 2019; Karim et al. 2019). 

Various species of aquatic biota that may be cultivated with silvofishery systems, one of them is mangrove crabs. 
Mangrove crab is an important economically valuable fishery commodity, has high nutritional value, and is preferred 
by consumers. Mangrove crabs have been known both in the domestic and foreign markets because of the delicious 
taste of meat and high nutritional value. Based on the results of proximate analysis it is known that mangrove crab 
meat contains 44.85-50.58% protein, fat 10.52-13.08% and energy 3579-3.724 kcal /g. In addition, crab meat 
contains various important nutrients such as minerals and ϖ-3 fatty acids. Even though crab meat contains 
cholesterol, it has low saturated fat content. Crab is also a source of protein, niacin, folate, potassium, vitamin B12, 
phosphorus, zinc, copper and selenium (Karim, 2013). 

The cultivation of mangrove crab with silvofishery systems in mangrove areas may be done using step cages. 
Several studies on the cultivation of mangrove crab with silvofishery systems in the mangrove area have been carried 
out by Karim et al. (2016 and 2017), Wamnebo et al. (2018), Karim et al. (2019), and Asriani et al. (2019). In all of 
these studies using male crabs, while research on the cultivation of mangrove crab silvofishery systems using female 
crabs has not been available yet. It is hypothesised that the growth and biochemical composition between male and 
female crabs are different. Therefore, information about the survival and growth rates of female mangrove crabs 
that are maintained by the silvofishery system needs to be studied in the context of developing mangrove crabs. This 
study was aimed to determine the best density of survival, growth, and biochemical composition of female mangrove 
crabs (S. olivacea) which are maintained by the silvofishery system. 

 
2. RESEARCH METHODS 

 
The study was conducted in the mangrove area of Mandalle Village, Mandalle District, Pangkep Regency, South 

Sulawesi Province, Indonesia. Proximate analysis of crabs and water quality in the form of ammonia and nitrite was 
carried out at the Aquaculture Laboratory of Pangkep State Agricultural Polytechnic. 

The research container used a step cage made of bamboo measuring 2.25 m2 wide which was placed in the 
mangrove area. The outer part of the cage was covered with waring (plastic ropes) which aims to protect the cage 
from the rubbish and dirt carried by the waves. The feed used was trash fish in the form of chopped tilapia fish. 
Feeding was done once a day i.e in the afternoon at 5 pm with a dose of 10% of crab biomass. To keep the water 
circulation in the cages running smoothly, the bamboo cleavage between one and the other was given a distance of 
about 1 cm. To keep dirt and rubbish from sticking to waring, the waring was replaced every day. 

Tested animals used were female mangrove crabs (S. olivacea) measuring 155 ± 1.0 g. The crabs were obtained 
from crab collectors in Pallime Village, Cenrana District, Bone Regency, South Sulawesi and kept for 40 days. Before 
the crab was stocked into confinement it was first adapted to the condition of the maintenance environment for two 
days. During the adaptation period, crabs were fed in the form of chopped Tilapia fish ad libitum. Before the crab 
was stocked into a research container, first the weight was selected by weighing using a 1.0 g digital sitting scale. 

The study was designed using a Randomized Block Design (RBD) consisting of four treatments with three 
replications each so that the study consisted of 12 experimental units. The four types of treatments that were tested 
were differences in crab density, namely 5, 10, 15, and 20 animals/cage. 
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The parameters observed in this study were survival rate, absolute growth, and crab body chemical 
composition. 

Survival rate was calculated using the following formula: 
SR = Nt / No 

 
Note: S is survival rate (%), Nt is the number of live crabs at the end of the study, and No is the number of crabs 

at the beginning of the study. 
The absolute growth of crabs was calculated using the following formula: 

W = Wt – Wo 
 
Note: W is the absolute growth of mangrove crabs (g), Wo is the average crab weight at the beginning of the 

study (g), and Wt = the average crab weight at the end of the study (g). 
The chemical composition of the body measured was protein, fat, and energy. Protein was analyzed using the 

Kjedal Method, fat with the Soxlet Method, and energy using a Calorimeter Bomb. The analysis was performed using 
the AOAC Procedure (2016). 

As supporting data, during the research, several physical and chemical parameters of the water environment of 
crab maintenance were measured, including: temperature, salinity, pH, dissolved oxygen, ammonia, and nitrite. 
Temperature, salinity, pH, and dissolved oxygen were measured twice a day i.e in the morning (6 am) and the 
afternoon (5 pm). The ammonia and nitrite were measured three times during the study, namely at the beginning, 
middle and end of the study. 

Research data were analyzed using Analysis of Variance and W-Tuckey follow-up Tests. 
 

3. RESULTS AND DISCUSSION 
 
 SURVIVAL AND GROWTH RATES 

 
The average survival and growth rates of female mangrove crabs maintained by silvofishery systems with 

various densities were presented in Table 1. 
 
Table 1: Average survival and growth of female mangrove crabs maintained silvofishery systems with various 

densities 
Density (Individuals) Survival Rate (%) Absolute Growth (g) 

5 
10 
15 
20 

  93.33 ± 11.55a 
         93.33 ± 5.48a 

68.89 ± 3.84b 
65.00 ± 8.66b 

49.25 ± 7.38a 
43.42 ± 1.63ab 
36.85 ± 2.04b 
30.81 ± 3.29c 

Note: different letters in the same column show a significant difference (P <0.05) between treatments at 5% 
level (p <0.05) 

 
The results of the Analysis of Variance showed that the difference in density had a very significant effect (p 

<0.01) on the survival and growth of female mangrove crabs maintained by the silvofishery system. W-Tuckey's 
further test results showed that the survival and growth rates of female mangrove crabs with densities of 5 and 10 
animals/cage did not show significant differences (p> 0.05), but were significantly different (p <0.05) with densities 
of 15 and 20 animals/cages. Survival and growth rates of the best female mangrove crabs were produced at densities 
of 5 and 10 animals/cages while the lowest was at 20 animals/cage. 

Based on Table 1 above, it may be observed that the survival and growth rates of the best female mangrove 
crabs were produced at densities of 5 and 10 animals/cage, and the lowest in 20 animals/cages. This showed that 
the density of 5-10 animals/cage was the best density for female mangrove crabs that were maintained by a 
silvofishery system. Increased crab density to 15 to 20 animals/cage results in lower survival and growth rates. This 
is due to the high density that may increase competition for food and living space among crabs. Overcrowding density 
caused different kinds of death, as a result of cannibalism (Chang, 1997; Chakraborty, 2018). If the cage used is too 
narrow compared to the number of crabs stocked, it may cause accumulation of crabs with each other, consequently 
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there will be competition between places and stress. The survival rate obtained in this study ranged from 65.00 to 
93.33%. Some research results about the survival of mangrove crabs include Begum et al. (2009) obtained survival 
rates of 86.25-93.75%, Mirera and Mtile (2009) 35.0-61.5%, Karim et al. (2017) 61.67-93.33% and Karim et al 
(2019) 53.33-96.67%. 

Density is one of the factors that influence the behavior, growth and production of crabs. Therefore, maximum 
growth can only be obtained if crabs are kept at the right stocking density (Trino et al., 1999; Shakir et al., 2010). 
The absolute growth of low-grade female crabs with a density of 20 animals/cage as a result of the influence of high 
density causes competition in getting food and space between individuals. In addition, high density causes the 
formation of a size hierarchy, or even social hierarchy which ultimately affects the variation of growth. High density 
and social hierarchy stimulate neuroendocrine in the central nervous system axis, thereby increasing plasma cortisol 
or the hormone hyperglycemia which is one indicator of stress. Stressfulness can stimulate the subdominal 
endocrine system of individuals which in turn accelerates energy consumption, changes the energy supply and 
ultimately plays a negative role in growth. 

 
 BIOCHEMICAL COMPOSITION OF CRAB BODY 

 
The biochemical composition of female mangrove crabs that were maintained by a silvofishery system with 

various densities was presented in Table 2. 
 
Table 2: Biochemical composition of female mangrove crab bodies maintained with silvofishery systems with 

various densities 
Density (Individual) Density (Individual) 

Density (Individual) Fat (%) Energy (Kcal/g) 
5 

10 
15 
20 

48.26 ± 0.07a 
48.06 ± 0.23a 
46.43 ± 0.40b 
44.97 ± 7.70c 

12.15 ± 0.11a 
 12.04 ± 0.08a 
10.95 ± 0.08b 
10.33 ± 0.12c 

3.668 ± 13,05a 
3.632 ± 22,85a 
3.510 ± 14,05b 

     3.405 ± 5,69c 
Remarks: different letters indicate significant differences between treatments at the 5% level (p <0.05) 
 
The results of the Analysis of Variance showed that the difference in density had a very significant effect (P 

<0.01) on the protein content, fat, and energy of the female mangrove crabs that were maintained by the silvofishery 
system. Furthermore, the results of W-Tuckey's further tests showed that the content of protein, fat, and energy of 
female mangrove crabs maintained with densities of 5 and 10 animals/cage did not show any significant difference 
(p> 0.05), but differed significantly with densities of 15 and 20 animals/cage. The best content of protein, fat and 
energy of female mangrove crabs was produced at the densities of 5 and 10 animals/cage while the lowest was at 
20 animals/cage. 

Based on Table 2, it may be indicated that the highest protein and fat content of female mangrove crabs was 
produced at a density of 5 individuals/cage, but did not show any significant difference with the density of 10 
individuals/cage, while the lowest protein and fat content at 20 animals/cage. The density of crabs of 5 and 10 
individuals/cage was thought to still be able to create comfortable conditions for fellow crabs because competition 
in getting feed and wider space so that cannibalism and social hierarchy and opportunities for stress were lower. 
Thus, the use of energy to deal with stress was lower so that the accumulation of the material increases and 
ultimately increases the growth of crabs. Protein content and crab fat was lower at densities of 15 and 20 
animals/cage thought to be due to stress density. Crabs in stress conditions will use a number of nutrients from the 
tissue so that the nutrient content decreases. This shows that the density of crab anabolic influence in the form of 
protein and fat synthesis in the body of the crab. High protein and fat content was one indicator of increased growth 
(Whiteley et al., 2001). The change in the percentage of protein and fat in each density indicates the use of protein 
and fat, as an energy source and the formation of body tissues (Piliang and Djojosoebagiao, 2006). The main function 
of protein is as a substance for building body tissues, while fat as a component of the cells to function as a source of 
energy and is a factor in the synthesis of cholesterol and acts as body fat as an insulator and protector of important 
organs. 
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The difference in protein and fat content influences the crab energy content. Based on Table 2 it appears that 
the higher the protein content and crab fat, the higher the energy content, and vice versa. The results of this study 
indicate that the average energy content of mangrove crabs that are maintained with the highest density of 5 
animals/cage was 3.668 kcal/g while the lowest was at 20 animals/cage which was 3.405 kcal/g. The difference in 
crab body chemical composition in the form of protein, fat, and energy influences the absolute growth of mangrove 
crabs. The higher the body's nutrient content, the faster its growth. This can be seen from the absolute growth of 
crabs (Table 1) where the highest absolute growth of crabs in crabs maintained with a density of 5 animals/cage 
although not significantly different from the density of 10 individuals/cage. Availability 

 
 WATER QUALITY 

 
During the research, the physical and chemical parameters of the environmental maintenance of mangrove 

crabs were measured. The values for the range of physical and chemical parameters in the environment of mangrove 
crab maintenance during the study were presented in Table 3 

 
Table 3: The values of the range of water quality values for the environmental maintenance of crabs during 

the study 
Parameter Range Values 
Temperature (oC) 
Salinity  
pH 
Dissolved Oxygen (ppt) 
Ammonia (ppm) 
Nitrite (ppm) 

25-29 
15-27 

 7.53-7.95 
3.15-4.91 

0.004 – 0.012 
0.22 – 0.37 

 
Based on Table 3 above, the environmental temperature of crab rearing during the study ranges from 25-29o C, 

salinity 15 - 27 ppt, pH 7.53 - 7.95, dissolved oxygen 3.15-4.91 ppm, ammonia 0.004-0.012 ppm, and nitrite 0.22 – 
0.37 ppm. These value ranges are appropriate to support the life of mangrove crabs. The optimum temperature for 
growth of mangrove crabs is 26 - 32 ° C, salinity 15-30 ppt, pH 7.0 – 8.5; dissolved oxygen > 3 ppm, ammonia < 0.1 
ppm and nitrite < 0.5 ppm (Christensen et al., 2005; Karim, 2013). 

 
4. CONCLUSION 

 
Based on this study it is concluded that the density of 5 to 10 animals/cage produced survival rate, growth rate, 

and biochemical composition of the best female mangrove crabs that were maintained by the silvofishery system 
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