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Abstract 

Sailfin Molly, a pest in ponds, can be utilized as a source of protein because it has good nutritional 

quality. Spinach is also known to contain ecdysteroid which can accelerate molting in crabs. The study 

aims to analyze the use of these two ingredients on crab growth. Mangrove crabs weighed 66.43±9.78 g 

and carapace width 7.40±0.43 cm. The container used was crab box and placed in the pond. Treatments 

consisted of 4; i.e. the use of sailfin molly meal and spinach, treatments A (40 and 20), B (40 and 25), C 

(40 and 30) %, D (commercial feed); using a completely randomized design. Test parameters: weight 

growth (W), number of crabs molting (NM), survival (SR), feed conversion (FCR) and physico-chemical 

physico-chemical water conditions. Data were analyzed by variance and Duncan's further test. The 

treatments had a significant effect on W, SR and FCR but no significant effect on NM. Water physico-

chemical i.e. salinity was not favorable for crab growth. The use of sailfin molly meal and spinach in 

feed was as good as commercial feed. 

 

Keywords: Mud crab, sailfin molly meal, spinach meal, growth 

 

1. Introduction 

Mud crab, Scylla serrata (Forskal, 1775) is a species of crab that is found along the coast of 

Indonesia, precisely in mangrove areas [1]. Crab production apart from the catch in nature also 

comes from the results of culture activities [2]. A very important aspect in mud crab 

aquaculture is the diet used. Fish feed and artificial feed are two types of feed used in mud 

crab culture (3,4). Feed is a source of energy for mentenence, growth and reproduction, 

therefore the availability of feed is very important so that culture remains sustainable (5). Feed 

is said to be of high quality if it contains complete protein, lipid, carbohydrates vitamins, 

minerals, essential amino acids and essential lipid [6]. 

Crab size increase is preceded by the molting process. Molting is the process of changing the 

old skin to a new skin that is larger in size so that the crab increases in size. Factors that affect 

molting are internal and external factors. One internal factor is the concentration of molting 

hormone (ecdysteroid). The addition of molting hormone (20-hydroxyecdyson/20-HE)) at a 

dose of 1.0 µg/mL increases the number of molting crabs and the duration of molting time is 

faster [7]. The availability of 20-HE molting hormone is limited and the price is expensive, so a 

substitute material that is available and cheaper is needed. Amaranth plants (Amaranthus sp) is 

a type of plant containing ecdysteroid analogous to growth hormone (ecdisteroid) in insects 

and some other invertebrates such as crustaceans [8], crabs (Callinectes sapidus) [9]. 

Ecdysteroids derived from plants are called phytoecdysteroids. Spinach plant extract has been 

used to stimulate molting in blue swimming crab, Portunus pelagicus [9], mangrove crab, 

Scylla serrata by injection [10]. The addition of phytoecdisteroids through injection is less 

efficient if done in bulk so that other efforts, i.e spinach extract added to artificial feed [11], a 

combination of injection of spinach extract and feeding through feed [12]. 

Sailfin molly, Poecilia latipinna (Lesueur 1821) is a pest fish in ponds. These fish are 

abundant during the fish or shrimp harvest, and pond farmers simply discard them.  

https://www.fisheriesjournal.com/
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Sailfin molly can be used as a source of feed protein to 

replace commercial fish meal which is increasingly 

expensive. According to [13], sailfin molly contains 66.40% 

protein, 12.52 lipid, 0.80% crude fiber, 15.51% ash, 3.70% 

water; essential amino acids, i.e lysine 4.99%, leucine 4.27%, 

phenylalanine 2.64%, valine 2.63%, threonine 2.50%, and 

histidine 1.49%. Essential fatty acids consist of the omega-3 

fatty acid group, i.e decosyaxanoic acid (DHA) 0.09%, 

eicosapentanoic acid (EPA) 0.03% and linolenic acid (HUFA) 

0.21%. The omega 6 fatty acid group consists of linoleic acid 

(LA) 0.25% and arachidonic acid (AA) 0.04%. 

Culturing mud crabs using artificial feed requires high quality 

and cheap local raw materials. In addition, mud crabs are 

carnivorous animals that require higher feed protein than 

herbivorous animals [6]. The combination of sailfin molly 

meal and spinach meal in mud crab feed is expected to be 

very useful information, considering that the two ingredients 

can complement each other so that molting and crab growth 

increase. This study aims to analyze the use of sailfin molly 

meal and spinach meal on the growth of mud crabs, S. 

serrata. 

 

2. Materials and Methods 

Mud crabs, S. serrata with an average weight of 66.43±9.78 g 

and carapace width of 7.40±0.43 cm, a total of 60 individuals 

were obtained from crab fishermen around the study site. The 

research was conducted in the aquaculture area in Minasa Upa 

Village, Bonto District, Maros Regency, South Sulawesi, 

Indonesia. Feed preparation was carried out at the Nutrition 

Laboratory of the Research Center for Brackish Water 

Aquaculture and Fisheries Extension, Maros. 

 

2.1 Preparation of spinach meal and sailfin molly meal 

The spinach used is a type of red spinach, cleaned, dried in 

the sun for about 3-4 days or using a grill (oven) with a 

temperature of 150 0C for 45 minutes, then mashed using a 

blender for 5 minutes [14]. For sailfin molly, first cleaned, 

dried in the sun, drying time ±12 hours (depending on the 

intensity of the sun, estimated moisture content <10%). Then 

the fish is blended into meal, and ready for use [13]. 

 

2.2 Feed preparation 

Feed ingredients, namely spinach meal, sailfin molly meal 

and other ingredients such as soybean meal, fine bran, 

tapioca, vitamins and CMC were obtained from a feed 

ingredients store. All feed ingredients were weighed using 

o'haus scales accuracy of 0.01 g, the percentage of each 

ingredient is shown in Table 1. 

 
Table 1: Feed composition according to treatment 

 

No Bahan Baku 
Treatment (SMM and ATM)% 

A(40 and 20) B(40 and 25) C(40 and 30) D (CF) 

1 Sailfin Molly meal (SM) 40 40 40 

Comercial Feed (CF) 

2 A. tricolor meal (AM) 20 25 30 

3 Soy meal 18 18 18 

4 Baran meal 12 7 6 

5 Tapioca 6,5 6,5 2,5 

6 Vitamins 3 3 3 

7 CMC 0,5 0,5 0,5 

Total ingredients 100 100 100  

 

All feed ingredients are mixed evenly by mixing with a 

wooden spoon for 1-2 minutes, then warm water is added so 

that the ingredients form a paste batter so that it is easier to 

mold. Mixing of raw materials is carried out for 3-5 minutes 

after which the material is ready to be molded in a pellet 

molding machine [15]. The resulting pellets are then dried 

under the sun or in the oven at 50 0C for 10 minutes, then the 

pellet feed is ready to be applied. The proximate test results of 

the test feed are presented in Table 2. 

 

2.3 Crab culture activities 

The rearing container is a crab box measuring 20 x 15 x 15 

cm in length x height x width, placed on a rearing raft made 

of bamboo, equipped with floats from used bottles and placed 

in the pond (Fig. 1).

 

 

Fig 1: Crab boxes installed in a row and placed in the pond. 
 

Each crab box contains 1 crab, the sides and bottom of the 

crab box are covered with green netting with a mesz size of 1 

inch to prevent feed from falling through the crab box hole. 

Crabs were weighed using a digital scale with an accuracy of 

0.1 g and the carapace width was measured using a sliding 

ruler. The sorted crabs were put into the crab box and 

https://www.fisheriesjournal.com/
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acclimatized to the research media and feed used, for 5 days. 

The feeding dose was 5%/body weight/day, with the 

frequency of feeding twice a day at 7:00 am and 6:00 pm. 

Pond water changes were carried out every day following the 

tides. 

Observations of the number of crabs that molted and died 

were made daily, growth sampling was done every 15 days. 

Observations of water quality such as temperature, salinity, 

pH were done every morning, dissolved oxygen and nitrite 

were done every 15 days. Experimental research using a 

completely randomized design (CRD) with 4 treatments 

(Table 1), and each treatment was repeated three replicates, 

there were 12 treatment units and each unit consisted of 5 

crabs. 

 
Table 2: Feed proximate test results of each treatment 

 

Parameter 
Treatment (SMM and ATM)% 

A(40 and 20) B(40 and 25) C(40 and 30) D(CF) 

% Protein 35.20 35.34 37.76 38.82 

% Carbohydrate 27.41 27.98 26.64 40.69 

% Lipid 3.69 4.30 3.53 4.48 

% Water 8.52 7.51 7.01 7.61 

% Ash 25.18 24.87 25.06 8.40 

 

2.4 Research parameters 

Parameters measured were Weight Gain/WG, Number of 

Molting/NM, Feed Conversion Ratio/FCR, Survival 

Rate/SR), and water physico-chemical. The formulation used 

the (16) equation as follows: 

 

  
 

 
 

 
 

 
 

2.5 Data Analysis 

Data were analyzed using Analysis of Variance (ANOVA), 

because the treatments influenced the research parameters, 

Duncant's further test was conducted, using SPSS 18.0 (IBM 

Corp., Armonk, NY, USA). Water physico-chemical 

parameters were analyzed descriptively. 

 

3. Results  

The research parameters, e.i Weight Growth (WG), number of 

molting (NM), survival rate (SR), and feed conversion ratio 

(FCR) of mud crabs treated with a combination of sailfin 

molly meal and spinach meal and commercial feed are 

presented in Fig. 2 to 4. Water physica-chemical parameters 

are: temperature, pH, salinity, dissolved oxygen, ammonia 

and nitrite (Table 3). 

 

 
 

Fig 2: Mud crabs weight growth in each treatment 

 

 
 

Fig 3: Number of mud crabs molting in each treatment 

https://www.fisheriesjournal.com/
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Fig 4: Feed Conversion Ratio of mud crabs in each treatment 
 

 
 

Fig 5: Survival Rate of mud crabs in each treatment 
 

The results of analysis of variance (ANOVA) showed that the 

treatment significantly affected the parameters of growth, 

survival and feed conversion, but the treatment did not 

significantly affect the number of crabs molting. Duncan's 

further test results showed that absolute growth (WG) and 

feed conversion (FCR) of commercial feed treatment 

(67.33±19.55 g and 3.1±0.35) were better but not significantly 

different from treatment B (61.33±25.00 g and 3.57±1.14), 

and C (58.67±3.79 g and 3.3±0.60). Survival (SR), the 

commercial feed treatment (97.77±3.87) was higher but not 

different from treatments A (84.43±7.67) and B (86.67±6.65).  

 
Table 3: Parameters water physico-chemical: temperature, pH, 

salinity, dissolved oxygen, ammonia and nitrite, the range during the 

study and the optimum range for mud crab culture. 
 

Parameters 
Value Range 

During Research 
Optimum Range 

Temperature (°C) 10 °C to 30 °C 
29 0C [17]; 

20 to 30 0C [18] 

pH 6.0 to 8.0 7.75 to 8.50 [19] 

Salinity (ppt) 5 to15 ppt 
25 ppt [20]; 

20 ppt [21] 

Dissolved Oxyagen 

(ppm) 
3 to 5 ppm 

±5.51 ppm [22]; 

>5 ppm [23] 

Ammonia (mg/l) 0.10 to 0.30 mg/l < 0.5 [17] 

Nitrite (NO2) 0.00 to 0.002 mg/l <0.05 [17] 

 

4. Discussion 

The results showed that quantitatively the commercial feed 

treatment was better than the feed formulation of this study, 

but the results of statistical analysis showed that the 

commercial feed was not significantly different from 

treatments B and C. This shows that the feed with a 

combination of SMM and ATM, e.i 40% and 25-30%, is as 

good as the commercial feed. The observation in the field 

shows that the commercial feed has a higher water stability 

than the feed made in this study. The water stability referred 

to here is the resistance of the feed when the feed is held by 

the crab's claws, which is not easily crumbled so that a lot of 

it enters the crab's mouth. In contrast, feed treatments A, B 

and C, are easily crumbled when held by the crab claws so 

that a lot of feed is wasted. 

The resistance of the feed when held by the crab claws is one 

of the obstacles in the process and formulation of small-scale 

crab feed, because the process of mixing the ingredients is 

done manually. Crabs have a unique way of taking their food, 

which is using the claws to hold and deliver the food into the 

mouth [24, 25]. Therefore, a compact feed texture that does not 

crumble easily is required. Feed pellets for crustaceans such 

as crabs should have high water stability, nutrients that are not 

easily leached and a larger size because crabs are benthic 

organisms and slow eaters [26]. It is therefore recommended 

that crustacean pellets should maintain a dry matter retention 

of at least 90% even after 1 hour in water the nutrients are not 

https://www.fisheriesjournal.com/
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lost [27]. 

The use of spinach meal did not affect the molting and growth 

of crabs in this study. The use of spinach meal in doses of 20-

30% is thought to not be able to produce enough ecdysteroids 

to play a role in increasing body protein. The most important 

metabolic action of steroids is the activation of protein 

metabolism [28]. Protein synthesis is the most basic growth 

process, without massive protein production, growth will not 

occur [29]. The 20-30% dose of spinach meal in feed is 

equivalent to 1 g of spinach extract in 1 kg of feed [23]. This 

dose is thought to be unable to stimulate crab molting. In 

addition, artificial feed is washed out while in water so that 

feed nutrients will be reduced [30]. The future of crab feed 

includes finding binders that will help bind feed components 

together, minimize empty space so that the integrity of the 

pellets is maintained, resulting in more compact and durable 

pellets [31]. 

The high FCR value in this study, which was 3.3 to 8.3, 

indicates that the feed provided was inefficient. Crabs rely on 

their sense of smell, taste and sight to find food [31]. Animals 

that rely on the olfactory organ in finding food, the food 

attractant must be strong so that the crab is stimulated to 

consume the food given. According to [30], attract ability and 

palatability are two factors that determine feed efficiency in 

crustaceans. Palatability is the animal's acceptance of food 

and attract ability is the attractiveness of food. Good attract 

ability and palatability of feed causes increased feed 

consumption resulting in increased growth. 

Water quality conditions during the study were in a tolerable 

range, except salinity was at a non-optimal value to support 

crab molting and growth. Salinity is one of the most important 

factors affecting the physiological status of aquatic animals. 

Changes in salinity are directly related to osmoregulatory 

capacity. Osmoregulation is an attempt by aquatic animals to 

control the balance of water and ions between the body and its 

environment through the mechanism of regulating osmosis 

pressure [20, 23]. The further the difference in osmotic pressure 

between the body and the environment, the more energy is 

needed to perform osmoregulation as an adaptation effort, up 

to the limit of tolerance it has [32, 33]. 

Growth requires a condition of a range of water quality that is 

small compared to its survival. This situation causes the 

reallocation of metabolic energy for growth to energy for 

environmental adaptation [10]. Mud crabs are eurihaline 

aquatic organisms, but the optimum salinity for mangrove 

crabs is around 25 ppt [20]. In optimum salinity conditions, the 

level of osmotic work reaches a minimum level so that energy 

expenditure for osmoregulation is low and energy for growth 

increases. 

 

5. Conclusions 

The use of sailfin molly meal and spinach meal is as good as 

commercial feed on the growth, survival, and feed conversion 

ratio of crabs. These ingredients can be considered as a cheap 

and quality alternative to local ingredients. However, the diet 

must be enhanced with the addition of binders and attractants. 

Water physico-chemical specifically salinity, does not support 

optimal survival and growth of mud crabs. 
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