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     Abstract: This study aims to determine the effect of the use of snails as a source of protein on the growth of eels and feed FCR 

values. The study lasted for 6 months in rearing eel in State Agricultural Polytechnic Pangkep. The study design used a 

completely randomized design and consists of three treatments and three replications that treatment A 100% 0% fish meal and 

snails; treatment B 75% fishmeal and 25% snails; and C 50% fishmeal and 50% snails. Fish samples used are eel with sizes 

ranging from 20-30 g weight were maintained at a density of 20 fish per tub. Variables measured covers  growth, survival rate and 

FCR. The data collected are then analyzed by analysis of variance. The results showed that all treatments in this study provide a 

100% survival rate. The highest growth was obtained in treatment C (50% fishmeal and 50% snails), followed by treatment B 

(75% fishmeal and 25% snails) and treatment A (100% and 0% fish meal snails). Instead highest feed FCR values obtained in 

treatment A, following treatment B and treatment C. 

 

    Index Term: Snails, eels, feeding, growth, and survival 

 

 

I. INTRODUCTION 

Eel fish farming has grown in several regions in Indonesia, including South Sulawei. Eel (Anguilla bicolor) it serves as 

the type of fish that have high economic value and the export of fishery commodities (Purwanto, 2007). 

Problems faced by farmers include eel relatively slow growth (size of 600-800 g consumption reached within 16-18 

months) (Tanaka, 2006). Eel aquaculture production rate is determined by the rate of growth and survival of fish (Handoyo, et al., 

2012). Eel is purely carnivorous fish that require another form of feed animals (Matsui, 1970). In the spur growth, high-protein 

feeding is one alternative. 

Until now, the main protein source and the best in the production of artificial fish feed is fish meal. The problem is the 

availability of fish meal fluctuate and the price is relatively expensive, it is because Indonesia is still importing fish meal (Director 

General of the Ministry of Maritime Affairs and Fisheries, 2010). Therefore, it is necessary to find a new protein source material 

that has the quality and quantity as well as fish meal. To replace fish meal must have requirements that are high in protein, have 

similar amino acid fishmeal, abundant and cheaper than fish meal. According Suprayudi (2010), a condition that must be met as a 

raw material is fish contain nutrients needed for growth, not compete with humans, abundance, and does not contain a material 

hazard. 

 Eel is a group of farmed fish belonging to carnivorous fish. This fish group using fish meal in amounts higher than the 

group of herbivorous fish. One way to overcome this problem is to substitute fish meal with other protein sources that are cheaper 

and good quality. Alternative feed given to the fish should be of good quality according to the needs of fish, is available at all 

times, and it's cheap (Suprayudi 2010).  

 

 

II. RESEARCH PURPOSES 

 

This study aims to determine the effect of the use of snails as a source of protein to the growth of eels and feed FCR values. 

 

III. RESEARCH  METHOD 

 

The study lasted for 6 months ie November 2013 to May 2014 in a rearing eel in State Agricultural Polytechnic Pangkep. 

Manufacture of feed, feed nutrient content analysis carried out in the State Agricultural Polytechnic Pangkep. The study design 

used a completely randomized design and consists of three treatments and three replications that treatment A 100% 0% fish meal 

and snails; treatment B 75% fishmeal and 25% snails; and C 50% fishmeal and 50% snails. 

Fish samples used are eel with sizes ranging from 20-30 g weight were obtained from the district of Poso, Central 

Sulawesi. Test fish reared at a density of 20 fish per tub. Container maintenance using 15 fiber tub with a volume of 1 ton which is 

equipped with aeration and water circulation system. The fish were sampled adapted for 10 days before being given a test feed.  
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During the maintenance period fish were fed according to treatment and were satisfied (at satiation) twice a day is at 

06.00, and 18.00. Weight measurements performed at the beginning and end of the study. At the time of weighing, the fish first 

anesthetized using 2-phenoxy ethanol 0.5 mg / liter to reduce the stress on the fish. Before weighing is done, the fish first fasted 

for 24 hours. Weight measurement is performed to determine the growth rate of growth measured by using the formula 

(Huisman,1976) : 

 

                        α   =   

 

Remarks:   

α  = Daily growth rate (%)  

t  = experiment time (day)  

Wt  = The mean weight of the individual at the end of the experiment (g)  

W0  = The mean weight of the individual at the beginning of the experiment (g) 

 

Survival rate is calculated based on the equation (Effendie, 2002) :  

 

 

                           Nt 

              SR = --------- x 100% 

                           No 

 

Remarks :  

SR  = The survival of fish  

Nt  = The number of fish at the end of experiment  

N0  = The number of fish in the early experiment 

The amount of feed given during the study was calculated to determine the level of feed intake (FCR) 

using the formula proposed by the NRC (1983) as follows : 

                           F 

FCR  = ----------------------- 

                (Wt + D) – Wo) 

 

Remarks :  

FCR = Feed conversion  

F = Weight of feed given during the experiment (g) 

Wt = The weight of the fish at the end of the study (g) 

Wo = The weight of the fish at the start of the study  (g) 

D = Total weight of fish that died during the study (g) 

 

 

IV. RESULTS AND DISCUSSION 

 

Growth 

 

The results showed the highest growth was obtained in treatment C (50% fishmeal and 50% snails) which is an average of 913.44 

after treatment B (75% fishmeal and 25% snails) and final treatment A (100% flour 0% fish and snails). This suggests that higher 

doses of snails as a protein source providing the best growth compared with lower doses and without snails (Table 1). Lovel 

(1989) mentions the growth or formation of new tissue most affected by the energy balance of protein and protein feed. 

 

Table 1. Growth of fish eel during the study  (g) 

     Time Measurement       A B C 

1 764,48 784,90 840,21 

2 843,05 874,38 931,92 

3 849,37 899,97 968,18 

Average  818,97 853,08 913,44 

 

The high growth rate in treatment C eel allegedly caused by the high content of protein feed, which serves as a building 

block of proteins that form new tissue for growth, replacement of damaged tissues, reproduction, as regulators in the formation of 

enzymes and hormones as well as guards and regulatory processes metabolism in the body and serves as oxygen for carbon 

element therein can be used as a source of energy when energy needs are not met by carbohydrates and fats (Sahwan, 2003). 
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Protein feed can be used efficiently for the formation of new tissue and fat while karbihidrat used as an energy source 

(Mahi, 2000). Shimeno et al., (1995) stated that the increase in energy due to the use of the fat feed the more will hit the 

catabolism of amino acids so that less amino acids are used as an energy source. While Nematipour et al., (1992) stated the high 

energy in the feed led to the accumulation or high fat deposits in the body of the fish anyway. The high accumulation of fat in the 

fish's body is expected to affect the metabolism of amino acids (Lovell, 1989).  

 

Survival 

In this study the survival rate obtained was 100% for all treatments, treatment treatment A (100% and 0% fish meal 

snails), treatment B (75% fishmeal and 25% snails) and treatment C (50% fish meal and 50% snails). 

This is presumably due to the quality and quantity of feed given enough to sustain the basic needs of the fish and the 

environment is well preserved during maintenance (Sabariah, 2010). 

 

 

Food Convertion Ratio (FCR) 

FCR values associated with the parameters of the successful management of eel feeding program also indirectly related 

to the management of water quality and condition / quality eel. While the financial value of FCR will affect the level of profits in 

a period of cultivation because of eel feed is the largest contributor to the cost in an eel farming. 

The results showed that feeding on the morning of FCR value lower than feeding at night for all treatments. Furthermore, 

the lowest FCR values obtained in treatment A (100% and 0% fish meal snails) by an average of 3.75, followed by treatment B 

(75% fishmeal and 25% snails) average of 4.17 and FCR highest in treatment C (50% fishmeal and 50% snails) by an average of 

4.32.  

Sarwono (2003) states that the highest eel feeding activity occurs at night because it is nocturnal. Protein is a nutrient that 

is essential for normal tissue function, for body maintenance, replacement of body tissues are damaged and for growth. Fish 

protein needs are influenced by various factors such as fish size, water temperature, feeding rate, quantity and quality of natural 

food, feed energy content and quality of protein (Watanabe, 1988).  

 

 

Table 2. Value  Food Convertion Ratio (FCR) 

Treatment Morning Night Average 

A 3,34 4,17 3,75 

B 3,55 4,79 4,17 

C 3,67 4,97 4,32 

     

The high feed intake indicates the more protein feed consumed, causing excess protein in the body. Excess protein is 

thought to stimulate the metabolic system eels to synthesize proteins in the body into ammonia. The more proteins are synthesized 

by the body, the more energy is used (Yudiarto et al., 2007). This leads to a protein that should be saved will more be converted 

into energy to synthesize excess protein into ammonia. This is in line with the results Prawesti (2011) which states that excess 

protein will feed catabolized which eventually excreted into ammonia. According to Lan and Pan (1993) when the excess protein 

in the feed, the fish will experience 'excessive protein syndrome', so that the protein is not used for growth but will be disposed of 

in the form of ammonia. 

It is indicated that the energy content of the feed consumed mostly from protein causing the stored energy should 

however be used to help synthesize excess protein in the body. This is in line with the opinions Prawesti (2011) which states that 

the more protein catabolized it will increase the energy to oxidize excess amino acids that will ultimately improve the ammonia 

produced. Villee and Barnes (1988) in Prawesti (2011) also states that the stored energy is used in the synthesis of cell 

components and used as fuel in the production of cellular energy. 

 

V. CONCLUSION 
 

The results showed that all treatments in this study provide a 100% survival rate. The highest growth was obtained in 

treatment C (50% fishmeal and 50% snails), followed by treatment B (75% fishmeal and 25% snails) and treatment A (100% and 

0% fish meal snails). Instead highest feed FCR values obtained in treatment A, following treatment B and treatment C. 
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