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Abstract 

Feed is critical factor which influence successful fish farming. Feed is used by fish for body maintenance, activity, growth and 

reproduction. The purpose of this study was to find the optimum percentage of leaf meal turi in artificial feed on the growth of 

black tilapia weighing about 6 g/fish. The treatment in this study was the addition of Turi leaf meal in artificial feed at 0%, 3%, 

6%, 9% and 12%. Each treatment was repeated 4 times. Fish stocking density is 1 fish/L water for 40 days in a plastic tub 

volume of 15 liters and given the aerator. The water temperature is maintained between 25-30oC. Feed is give 3% of the fish 

biomass. The weight of the fish and the amount of feed that given were measured every 10 days. Data were analyzed using 

ANOVA and then the differences between treatments were tested using Duncan's Multiple Range Test. The results showed that 

the protein retention, fat retention and energy retention higest in T3 (Turi leaf meal 9%) and T2 (Turi leaf meal 6%) that isn’t 

significant different from T0 (Turi leaf meal 0%). Protein retention, fat retention, energy retention of T3 are 27.94%, 24.39% and 

11.07%. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The efforts to increase national fish production nowadays more enhanced in order to meet the animal protein needs of society, 

the development of agribusiness and to improve the welfare of fish farmers. one of the efforts is to increase the productivity of 

aquaculture. Fish farming in a controlled manner is influenced by a number of important factors is the quality of fish seed, feed, 

water quality and management of disease and parasites. In the production of fish feed to spend the largest portion of the cost of 

cultivation. Approximately 75% of production costs are used to meet the nutritional needs of the fish. Nutrition fish feed 

composition is closely related to the type of feed ingredients and nutritional content. 

II. MATERIAL AND METHODS 

 Material: 

The tools used in this study include plastic tubs, aerators, hose penyipon, balance scales, seser, glass beaker, pH meter, 

thermometer, DO meter, water test kit, a sieve, a meat grinder, pot steamer and grinding flour. The materials used in this study 

include black tilapia, Turi leaf meal, soybean meal, fish meal, corn flour, tapioca flour, fish oil, vitamin and mineral mixture. The 

process of drying the feed material is done by using a preheated oven at 70 ° C for 24 hours. 

 Methods: 

The fish samples used in this study are black tilapia (Orieochronus niloticus) that weighted ± 6 g/fish. Fish was culture in 

cylindrical plastic tub, volume 15 liters and equipped with an aerator. Fish stocking density is 1 fish/3 liters of water. The water 

temperature is maintained between 25-30°C and pH between 6-8. Then, the feed composition was calculated using the square 

methods. Vitamin and mineral mixture determined according to standard requirements fish. The treatment of this study were T0 
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(0% Turi leaf meal), T1 (3% Turi leaf meal), T2 (6% Turi leaf meal), T3 (9% Turi leaf meal), and T4 (12% Turi leaf meal). The 

treatment was repeated three times. Table 1 shows nutrient content of feed treatment based on dry matter. 
Table – 1 

Nutrient content of feed treatment based on dry matter 

Bahan Pakan Abu (%) Lemak (%) Protein (%) Serat Kasar (%) BETN (%) 

Tepung ikan 34,41 11,17 53,88 0,99 0,47 

Tepung kedelai 5,46 17,77 38,86 5,71 32,19 

Tepung daun turi ** 8,13 5,00 30,00 15,63 42,50 

Tepung jagung 1,66 4,77 10,89 3,49 79,17 

Tepung tapioka 2,67 0,38 1,47 2,03 93,48 

 Description 

Results of the proximate analysis Chemical Laboratory of Food, Crops Research Institute for Legumes and Tuber - Crops, 

Malang (2005). 

RP = (weight of the final fish body protein - protein weight of the fish's body early) gx 100% 

Total protein in the feed given (g) 

RE = (Energy the end of the fish's body - the body Energy initial fish) gx 100% 

          the energy in the feed (g) 

Fat retention (RL) is formulated by Viola and Rappaport (1979) as follows: 

RL = (weight of body fat end - initial body fat weight) gx 100% 

  Weight of fat in feed given (g) 

Fish survival formulated as follows:  

SR=Ntx100% 

No. 

Description:  

SR = Survival Rate (the survival rate) (%) 

Nt = number of fish living in the end of the study 

No = the number of fish that live in the beginning of the study 

Data was analyzed using analysis of variance to test the effect of the treatment of the variables. Furthermore, to examine 

differences between treatments analyzed using Duncan's multiple range test (Kusriningrum, 1989). 

III. RESULT AND DISCUSSION 

Retention of protein, fat retention, energy retention and survival of black tilapia contained in Table 2. From the results of 

statistical analysis showed that the percentage difference turi leaves in feed at 0%, 3%, 6%, 9% and 12% produce a protein 

retention different (P <0.01). Treatment with the feed protein content of 0% (T0) produced the highest protein retention in the 

amount of 30.93%, which did not differ by treatment with 6% of feed protein content (T2) and 9% (T3) which respectively 

amounted to 25.09% and 27.94% (P> 0.05). 
Table – 2 

Protein retention, fat retention, energy retention and survival of black tilapia 

(Oreochromis niloticus) 

No. Perlakuan RP (%) RL (%) RE (%) SR (%) 

1. T4 (daun turi 12%) 8,39 13,91 3,82 60 

2. T3 (daun turi 9%) 27,94 24,39 11,07 50 

3. T2 (daun turi 6%) 25,09 24,75 10,23 50 

4. T1 (daun turi 3%) 12,50 21,36 6,34 70 

5. T0 (daun turi 0%) 30,93 38, 54 13,69 55 

Table – 3 

Protein retention of the treatment using turi leaf meal in feed of Black Tilapia (Oreochromis niloticus) 

Treatment Protein Retention ± SD Transformation √Y ± SD 

T4 (12% turi leaf meal) 8.39 ± 6.81 2.36b ± 1.34 

T1 (3% turi leaf meal) 12.50 ± 5.46 3.47b ± 0.81 

T2 (6% turi leaf meal) 25.09 ± 8.97 4.94a ± 0.96 

T3 (9% turi leaf meal) 27.94 ± 3.25 5.28a ± 0.31 

T0 (0% turi leaf meal) 30.93 ± 0.92 5.56a ± 0.08 

Description: Superscript shows significantly different (P<0.05) 
Table – 4 

Fat retention of the treatment using turi leaf meal in feed of Black Tilapia 

(Oreochromis niloticus) 

Treatment Fat Retention ± SD Transformation √Y ± SD 

T4 (12% turi leaf meal) 13.91 ± 3.57 3.71c ± 0.48 

T1 (3% turi leaf meal) 21.36 ± 4.79 4.60b ± 0.54 
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T2 (6% turi leaf meal) 24.39 ± 1.99 4.93b ± 0.20 

T3 (9% turi leaf meal) 24.75 ± 6.52 4.94b ± 0.67 

T0 (0% turi leaf meal) 38.54 ± 4.24 6.20a ± 0.34 

Table – 5 

Energy retention of the treatment using turi leaf meal in feed of Black Tilapia 

(Oreochromis niloticus) 

Treatment Energy Retention ± SD Transformation √Y ± SD 

T4 (12% turi leaf meal) 3.82 ± 2.29 1.89b ± 0.59 

T1 (3% turi leaf meal) 6.34 ± 1.85 2.49b ± 0.37 

T2 (6% turi leaf meal) 10.23 ± 3.27 3.16a ± 0.54 

T3 (9% turi leaf meal) 11.07 ± 1.12 3.32a ± 0.17 

T0 (0% turi leaf meal) 13.69 ± 0.64 3.70a ± 0.09 

Table – 6 

Survival rate of the treatment using turi leaf meal in feed of Black Tilapia 

(Oreochromis niloticus) 

Treatment Survival Rate ± SD Transformation √Y ± SD 

T4 (12% turi leaf meal) 60.00 ± 28.28 60.41a ± 25.41 

T1 (3% turi leaf meal) 70.00 ± 34.64 51.05a ± 17.39 

T2 (6% turi leaf meal) 55.00 ± 33.00 48.17a ± 18.38 

T3 (9% turi leaf meal) 50.00 ± 38.29 48.02a ± 29.11 

T0 (0% turi leaf meal) 50.00 ± 34.64 45.00a ± 21.29 

Retention of the protein indicate the amount of feed consumed protein is then absorbed and used by the body black tilapia fish 

to prepare and repair the body's cells are damaged (Lane, 2000). The ability of fish to digest and utilize proteins from the feed 

depending on the sex of fish. Tilapia males have a better ability to digest and absorb food so that protein is absorbed and the 

greater dimanfaatkanpun. Jauhari (1990) states that the retention of the protein in fish is influenced by several factors such as 

genetic trait, the size of the fish, protein quality, water quality and the level of feeding. 

Retention of fat as well as protein retention. The results showed that with the increasing content of Turi leaf meal in feed, 

retention of fat decreases. It is closely related to the ability of fish to take advantage of the fat contained in the feed which 

indirectly influenced also by the composition of the feed material. Feed ingredients of flour turi leaves may contain anti-

nutritional substances so slightly inhibit the ability of fish to digest the feed. Likewise with the retention of energy that can be 

inferred from the data of the study had a linear relationship with the retention of protein and fat retention. 

Results of statistical test to black tilapia fish survival during the study showed no significant difference between treatments 

(P> 0.05). Fish deaths that occurred during the study thought to be caused by the handling of fish during maintenance factors that 

cause fish stress and ammonia levels were slightly higher than the permitted range. It is the possibility of causing the fish is 

infected with a bacterial disease. 

For the maintenance of water quality is within the range that is optimal for the growth of the fish. The water temperature 

ranges between 26, 6-27,8oC. pH during maintenance that is 6.6 to 6.8 and dissolved oxygen levels ranged from 3.7 to 4.8 mg / 

L. The concentration of ammonia during the study ie from 0.21 to 0.46 mg / L. At the concentration of ammonia can still be 

tolerated by the tilapia. It is based on the NRAC (1993) that the concentration of ammonia is good for the life of the fish is <0.02 

mg / L. While the alkalinity of the water content during the study between 13.80 to 19.87 mg / L eq CaCO3. At a concentration 

of alkalinity is still in the range that is able to be tolerated by the fish because it is based NRAC (1993) alkalinity of the water for 

fish maintenance is 50-300 mg / L eq CaCO3. 

IV. CONCLUSION 

Protein retention, fat retention and energy retention of the treatment using turi leaf meal in fish feed are 27.94%, 24.39% and 

11.07%. That result is T3 (9% turi leaf meal) that isn’t significantly different with T2 (6% turi leaf meal) and T0 (0% turi leaf 

meal). The survival rate of all treatment is not different. 
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