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ABSTRACT  
 
This research aims to determine the effect of adding lamtoro(Leucaena leucocephala) leaf flour to 
feed at different levels on the growth and survival of tilapia (Oreochromis niloticus). The test fish seeds 
used were relatively the same, namely approximately ± 5-8 cm, obtained from one of the members of 
the fish cultivator group in Kertayasa Village, Pangandaran. The containers used in this research were 
12  with12 with a net size of 1x1x1m

3
. The density of tilapia seeds during the research was 20 fish/plot 

with the amount of feed provided being 5% of the fish biomass. The method used in this research was 
an experimental method using a Completely Randomized Design (CRD) with 4 treatments and 3 
replications. The treatments used were (A) without giving lamtoro leaf flour (control), (B) giving 5% 
lamtoro leaf flour, (C) giving 10% lamtoro leaf flour and (D) giving 15% lamtoro leaf flour. This 
research was carried out for 40 days starting in May-June 2023, taking place in Kertayasa Village, 
Cijulang District, Pangandaran Regency. Parameters observed included absolute weight growth, feed 
conversion ratio (FCR) and survival rate (SR). The results showed that giving lamtoro leaf flour to feed 
had a significant effect (P<0.05) on absolute weight growth with the highest treatment being treatment 
C (10% lamtoro leaf flour) at 20 g, but no significant effect (P>0.05) to the value of feed conversion 
ratio and survival rate. 
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1. INTRODUCTION  
Fisheries cultivation is a business activity in breeding or developing a fishery commodity that has a 

selling value in order to make a profit from the results of the cultivation. Cultivation activities are also 
one of the main activities carried out by Indonesian people. This is because the national potential for 
cultivation land is estimated at 17.92 million ha, consisting of the potential for freshwater cultivation at 
2.83 million ha, brackish water cultivation at 2.96 million and marine cultivation at 12.12 million ha [14]. 
Freshwater aquaculture has great potential in increasing community income and welfare. One type of 
freshwater fish that is popular for cultivation is tilapia. Tilapia fish production continues to increase, 
namely in 2015 it reached 1,084,281 tons, in 2016 production was 1,114,156 tons and in 2017 it 
reached 1,288,733 tons [215]. 

The availability of feed in cultivation activities also influences the growth and survival of fish. 
However, on the other hand, feed makes the largest contribution, namely (60% - 70%) of total 
production costs [19]. So the main problem in tilapia cultivation is the high price of feed which is 
caused by the high price of imported fish feed raw materials [321]. This causes a shift in the choice of 
feed raw materials from animal to vegetable by utilizing plants available in nature. One of the 
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vegetable ingredients that can be used as a source of protein is lamtoro leaves. Lamtoro leaves 
(Leucaena leucocephala) are an alternative feed ingredient as a source of carbohydrates which are 
abundant in nature. This plant tends to be easy to find, because this plant grows wild in yards or fields 
and has not been utilized optimally. 

Lamtoro leaves can be used as a source of vegetable protein because they contain 27.89% 
protein, 8.73% crude fat, 19.13% crude fiber, 11.33% ash and 33.12% nitrogen-free extract (BETN) 
[12].  However, the use of lamtoro leaves as fish feed is limited due to the high crude fiber content and 
anti-nutrient substances. According to [6] lamtoro leaves contain 12.56% cellulose, 8.34% 
hemicellulose, 4.5% tannin and 2.2% mimosine. Therefore, the use of feed ingredients that have a 
high crude fiber value and anti-nutrient content contained in lamtoro leaves must be processed first. 
Processing methods that can be applied to reduce and eliminate anti-nutrient content are physical and 
mechanical processing methods. The physical and mechanical processing methods that are easy and 
cheap are drying, chopping or cutting, soaking, boiling and withering [20]. This research aims to 
determine the effect of lamtoro leaf flour in feed at different levels on the growth and survival of tilapia. 

 

2. MATERIAL AND METHODS 
This research was carried out for 40 days starting in May-June 2023, taking place in Kertayasa 

Village, Cijulang District, Pangandaran Regency.  
 
I recommend considering including a map with the study area. 
 
The fish used were tilapia (Oreochromis niloticus) with relatively the same size, namely ± 5-8 cm, 

obtained from one of the members of the fish cultivator group in Kertayasa Village, Pangandaran. The 
method used in this research was an experimental method using a Completely Randomized Design 
(CRD) consisting of 4 treatments and 3 replications, with the number of fish in each experimental unit 
being 20 tilapias. The treatment given was giving lamtoro leaf flour to artificial feed at different levels, 
namely as follows: 

 
Treatment A: Commercial feed without giving lamtoro leaf flour (control) 
Treatment B: Commercial feed with the addition of 5% lamtoro leaf flour 
Treatment C: Commercial feed with the addition of 10% lamtoro leaf flour 
Treatment D: Commercial feed with the addition of 15% lamtoro leaf flour 

 
The maintenance container used is a hapa with a total of 12 plots and each plot measures 

1x1x1m
3
. The acclimatization process is carried out for 7 days with the aim of ensuring that the fish 

can adapt to the new environment so that it does not cause stress and ensure that the test fish are 
healthy. The feeding method is carried out (ad satiation), which is a feeding technique according to the 
consumption and needs of the fish. Meanwhile, the amount of feed given is 5% of the fish biomass 
and the frequency of feeding is twice a day, namely at 08.00 and 16.00 WIB. Measuring observation 
parameters, namely growth in length and weight as well as water quality which includes temperature, 
dissolved oxygen and pH, is carried out every ten days. 

 
Parameters 
1) Absolute Weight Growth 

Absolute weight growth in fish according to [10], is expressed using the following formula: 
 

W = Wt – Wo 

 

Description: 
 W = Growth rate (g) 
 Wt = the average weight of fish at the end of the study (g) 

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

2) Feed Conversion Ratio (FCR) 
Calculating the efficiency of feed used according to [9] can use the following formula: 
 

FCR = 
F 

(Wt +D) – Wo 
 
Description: 



 

 

FCR = Feed conversion ratio 
F     = amount of feed given during research (g) 
Wt = biomass at the end of research (g) 
Wo = biomass at the beginning of research (g) 
D = the weight of dead fish during research (g) 
 
 

3) Survival Rate (SR) 
Survival rate can be calculated by calculating the total number of fish alive at the end of 
treatment using the formula according to [9], as follows: 

    

SR = 
Nt X 100% 
N0 

 
Description: 
 SR = Survival rate (%) 
 Nt = number of live fish at end of observation (tail) 
 N0 = number of live fish at the beginning of observation (tail) 

 
The data obtained from this research was then tested using statistical and descriptive analysis. 

Statistical analysis using Analysis of Variance (ANOVA) analysis of variance, the data measured were 
absolute weight growth rate, feed conversion ratio and fish survival. If the results of the statistical 
analysis show a significantly different effect, then proceed with the Duncan test to determine the 
differences between each treatment. 

 
 

3. RESULT AND DISCUSSION 

3.1 Absolute Weight Growth 
Absolute weight growth is the difference between the total body weight of the fish at the end of the 

study minus the initial weight of the study [18]. The highest absolute weight growth of tilapia was found 
in treatment C (10% lamtoro leaf flour) which was 20 g, followed by treatment D (15% lamtoro leaf 
flour) around 17.40 g, then treatment B (5% lamtoro leaf flour) around 16.77 g and the lowest was in 
control treatment A (control) at 16.10 g. Based on the results of observations, the absolute weight 
growth value of tilapia can be seen in Figure 1. 

 

 
Figure 1.Absolute Weight Growth Graphic 

 
Based on the graph above, it shows that the average value of the absolute weight growth rate for 

each treatment is higher than the control treatment. This shows that adding lamtoro leaf flour to feed 
can increase growth. This is thought to be because lamtoro leaves contain quite high protein and 
physical processing is carried out, namely heating and flouring to reduce the crude fiber content and 
anti-nutrients in lamtoro leaves so that the protein is easily absorbed by the tilapia's body.  
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Based on research by [3] stated that the crude fiber content in lamtoro leaves in mash form is 
11.25% so it can still be tolerated by tilapia. The crude fiber content of 8% -12% in feed is generally 
tolerated by fish so that it does not interfere with the digestive process and absorption of nutrients, 
however, a higher crude fiber content causes a decrease in growth [14]. Therefore, the crude fiber 
content and anti-nutrients in the lamtoro leaf flour used during the research can still be tolerated by 
tilapia. In accordance with [11] which states that lamtoro leaves show positive results on growth 
performance and have high nutrition so they can be included in animal feed including fish, feeding 
catfish shows its suitability at the 20% level without any nutrient impact on growth. 

In treatment D (15% lamtoro leaf flour) there was a decrease in the average absolute weight 
growth of tilapia. It is suspected that the level of lamtoro leaf flour given was too high, thus affecting 
the palatability of the feed, considering that lamtoro leaf flour has a quite bitter taste. Apart from that, it 
is also suspected that the anti-nutrient content in lamtoro leaf flour affects the digestive system of 
tilapia. This is in accordance with the statement [13] which states that anti-nutrient substances such as 
tannin and mimosine can interfere with nutrient absorption in the digestive tract. The results of the 
ANOVA test showed that administration of lamtoro leaf flour at different levels had a significant effect 
(P<0.05) on the absolute weight growth of tilapia. 
 

3.2 Food Conversion Ratio (FCR) 
Food Conversion Ratio (FCR) is a comparison between the amount of feed given to the weight of 

the fish produced [8]. The results of observing the feed conversion ratio in tilapia during the research 
can be seen in Figure 2. 

 

 
Figure 2.Feed Conversion Ratio Graphic 

 
Based on the graph above, it shows that the average value of feed conversion (FCR) for tilapia in 

treatment A (control) was 2.10, followed by treatment B (5% lamtoro leaf meal) at 2.09, treatment C 
(10% leaf meal) was 1.86 and treatment D (15% lamtoro leaf flour) was 1.94. The feed conversion 
value during the research showed that the best FCR value was found in treatment C (10% lamtoro leaf 
meal) because it had the lowest FCR among the other treatments. This shows that feeding 1.86 kg 
produces fish weighing 1 kg. According to [16] the feed conversion ratio (FCR) value for fish generally 
ranges from 1.5–2.5. 

Based on the results of research that has been carried out, it shows that the addition of lamtoro 
leaf flour to feed at levels of 0%, 5%, 10% and 15% did not have a significant effect (P>0.05) on the 
FCR value of fish during the research. The fish feed conversion ratio value during the research with 
the addition of lamtoro leaf flour to the feed can reduce the FCR value, making the treatment more 
efficient. In accordance with the statement of [2] who stated that the lower the FCR value, the more 
efficient the fish is in utilizing the food consumed for growth. The FCR value during the research 
showed that the addition of lamtoro leaf flour to the feed was good for the conversion value of fish 
feed. Factors that can influence the feed conversion ratio value are density, species, age of the animal 
group, weight of each individual, water temperature and method of feeding which includes quantity, 
quality and frequency of feeding [7]. 
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3.3 Survival Rate (SR) 
Survival Rate (SR) is the ratio of the number of fish that live to the number of fish that die from the 

beginning to the end of the study [17]. The results of observations of the survival rate of tilapia can be 
seen in Figure 3.  

 

 
Figure 3.Survival Rate Graphic 

 
The survival percentage of tilapia fish in treatment A (control) was 98.3%, while treatment B 

(5% lamtoro leaf flour) was 100%, treatment C (10% lamtoro leaf flour) was 98.3% and in treatment D 
(15% lamtoro leaf flour) amounted to 96.7%. In general, the survival value of tilapia for all treatments 
was relatively high.  

According to [1], the fish survival rate is good, with an average value ranging from 73.5–
86.0%. The factors that influence fish survival are feeding, stocking density, disease and water quality 
which include temperature, pH, dissolved oxygen, ammonia and nitrite levels [5]. The results of the 
ANOVA test showed that giving lamtoro leaf flour at different levels in the feed had no significant effect 
(P>0.05) on the survival of tilapia fish. 

 
 

 

4. CONCLUSIONS 
Based on the results and discussion, it can be concluded that giving lamtoro (Leucaena 

leucocephala)leaf flour to feed has an influence on absolute weight growth (P<0.05) but has no effect 
(P>0.05) on the feed conversion ratio and survival of tilapia (Oreochromis niloticus).  

The best treatment was treatment C (10% lamtoro leaf flour) with absolute weight growth of 20 g, 
feed conversion ratio of 1.86 and survival of 98.3%. 
 
 
I recommend including a paragraph about what these results might indicate for commercial 
tilapia farming. 
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