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ABSTRACT 
 
Efforts in managing leafy materials and aquatic plants as fish feed are essential approaches 
in sustainable fish farming. The purpose of this article is to explore the potential utilization of 
leaves, aquatic plants, and the processing methods involved in turning them into 
supplementary fish feed. The writing methodology employed is a literature review, involving 
stages such as journal search, journal selection, journal analysis, and journal synthesis. 
Based on the review of several relevant journals, it is evident that various leaf species such 
as Taro (Colocasia esculenta L.), Gamal (Gliricidiasepium), Lamtoro (Leucaena 
leucocephala), Cassava (Manihot utilissima), Noni (Morindacitrifolia), Turi (Sesbania 
grandiflora L.), Kale (Ipomoea aquatica), Papaya (Carica Papaya), and aquatic plants like 
Lemna Minor, Water Hyacinth (Eichornia crassipes), Azolla microphylla can serve as 
references for supplementary feed with beneficial content for fish growth. The utilization of 
these plants is a judicious step as it can reduce commercial feed costs, provide stable feed 
availability throughout the year, and mitigate negative environmental impacts while 
enhancing water quality. Managing plants as fish feed is not only economically favorable but 
also a positive stride towards sustainable and environmentally friendly fish farming. 
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1. INTRODUCTION 

One of the major expenses in fish farming 
production is the cost of feed, typically 
accounting for 60% to 70% of the total 
production costs [1]. A crucial aspect of 
aquaculture is the availability of 
comprehensive feed with a nutrient 
composition suitable for fish 
requirements. Generally, in fish farming 
practices, the primary choice often falls on 
artificial or commercial feeds. However, 
commercially available artificial feeds in 
the market are often expensive, with 
various brands and packaging [2]. 
Therefore, the profitability level obtained 
from fish farming depends on the skill of 
reducing feed production costs through 
the creation of alternative feeds, not 
solely relying on the use of commercial 
fish feeds or pellets [3]. 
 

There are various methods that can be 
used to reduce feed costs, and one of 
them is managing leaves and aquatic 
plants as alternative raw materials for 
affordable and readily available plant 
protein sources [4]. The primary purpose 
of the feed processing is to enhance 
profitability, alter particle size, regulate 
moisture content, modify feed density, 
increase attractiveness and acceptance 
(palatability/acceptability), alter nutrient 
content, improve nutrient availability, 
perform detoxification, maintain feed 
quality during storage, and reduce 
contamination risks [5]. Feeds serve as 
an energy supplier to stimulate growth, 
and proper feeding can influence the 
specific growth rate of fish [6]. 
 



 

 

2. METHOD 

The method employed in this research is 
a literature review. A literature review, 
also known as a literature study, literature 
survey, theoretical review, theoretical 
foundation, literature analysis, or 
theoretical review, is a research approach 
conducted based on written works. 
Literature research refers to research that 
solely utilizes written sources, including 
both published and unpublished research 
findings [7]. 
 
The following stages were carried out: 

1. Journal Search;Initially, a search 
for previous journals on the 
management of leaves and 
aquatic plants as fish feed 
ingredients was conducted. The 
search was performed on 
scientific journal databases such 
as ScienceDirect, Google 
Scholar, and ProQuest. 

2. Journal Selection;Based on the 
search results, journals were 
selected according to specific 
criteria such as relevance, 
credibility, and accuracy of 
information. The chosen journals 
had to align with the research 
topic and be recognized by the 
scientific community. 

3. Journal Analysis;After selecting 
the journals, an analysis of the 
articles within was conducted. 
The analysis involved identifying 
the management of leaves and 
aquatic plants as fish feed 
ingredients. 

4. Journal Synthesis;Following the 
analysis, information from various 
relevant journals was 
synthesized. The gathered 
information serves as the 
foundation for compiling the 
currently written journal. 

 

3. POTENTIAL USE OF LEAVES 
AND AQUATIC PLANTS 

To alleviate the burden of expensive feed 
costs, certain fish farmers opt to 

incorporate leaves and aquatic plants into 
their feeding practices, supplementing 
commercial feeds. This strategy aims to 
reduce the overall expenses associated 
with aquaculture activities [8]. The 
following are the potentials of leaves and 
aquatic plants that can be used as fish 
feed: 
 

3.1 Leaf Material 
 
An alternative solution is essential, 
achieved by crafting homemade feed from 
readily available local raw materials. 
These raw materials should boast rich 
nutritional content, be easily accessible 
and manageable for processing, 
encompass vital nutrients for fish, and 
come at an affordable price.[8]. Local raw 
materials from leaves that have the 
potential as an alternative to artificial feed 
are as follows: 

 
3.1.1 Taro leaves (Colocasia esculenta 
L.) 
 
A local resource that can be utilized is 
taro leaves. The community has long 
employed taro leaves as an additional 
green feed for adult gourami fish. The use 
of taro leaves can enhance the quality of 
reproductive performance, with an optimal 
feed ratio of 75% pellet formula to 25% 
taro leaves [9]. 
 
A local raw material that can be used as 
an alternative to artificial feed is taro 
leaves. Taro leaves have a protein 
content of 27.80% and a gross energy of 
3,821 kcal/g. Additionally, taro leaves are 
easily accessible as they can be grown in 
residential areas. Although taro leaves 
have traditionally been utilized only as 
supplementary green feed by the 
community, providing feed derived from 
taro leaves has a significant impact on 
fish growth [10]. 
 
3.1.2 Gamal leaves (Gliricidiasepium) 
 
One potential raw material for use as fish 
feed is Gliricidiasepium leaf powder. 
Gamal foliage contains crude protein 



 

 

around 20-30% dry weight, crude fiber 
about 15%, and in vitro dry matter 
digestibility approximately 60-65%. During 
the dry season, gamal protein content 
reaches 18-24% [11].  
 
Gamal leaves have significant potential, 
but their utilization as fish feed raw 
material is still limited, resulting in 
insufficient information about their usage 
in fish feed. Research indicates that 
feeding commercial pellets formulated 
with gamal leaves has a positive effect on 
the growth of tilapia. Foliage such as 
gamal leaves, rich in protein, is highly 
suitable as feedstock [12]. 
 
3.1.3 Lamtoro leaves (Leucaena 
glauca) 
 
The lamtoro leaf, which is a plant-based 
protein source with a sufficiently high 
protein content, has great potential as fish 
feed. This plant is favored by livestock, 
grows rapidly, and is suitable for tropical 
regions [13].  
 
Lamtoro leaves can be used as feed 
because they produce nutrient-rich green 
waste. Its chemical composition includes 
a dry weight of 97.8923%, crude protein 
23.8326%, nitrogen-free extract (NFE) 
31.0509%, crude fiber 23.5877%, fat 
11.6858%, and ash 7.7353%. 
Additionally, lamtoro leaves in the form of 
flour can be used as a component in fish 
feed pellets [14]. The advantage of 
lamtoro leaves lies in their ability to serve 
as a potential local raw material for use as 
a fish feed source [15]. 
 
3.1.4 Cassava leaves (Manihot 
utilissima) 
 
Cassava leaves, as an organic source 
with a sufficiently high protein content, 
have a protein content of approximately 
23.28% when dry, making them an 
alternative option as one of the 
components in non-factory fish feed [16]. 
However, the utilization of cassava leaves 
requires fermentation using EM4 due to 
their high content of coarse fiber. This 

fermentation is expected to reduce the 
coarsefiber content and enhance the 
palatability of the feed [17]. 
 
3.1.5 Noni leaves (Morindacitrifolia) 
 
One natural resource that can be utilized 
is the Noni leaf (Morindacitrifolia). The 
Noni leaf (M. citrifolia) is a part of the 
plant that falls under the category of 
tropical plants commonly found in various 
locations. The Noni plant (M. citrifolia) has 
significant potential as a medicinal plant 
that can be developed. All parts of the 
Noni plant (M. citrifolia), including the 
roots, bark, leaves, fruits, and seeds, 
contain secondary metabolites that are 
beneficial for medicinal purposes. The 
Noni leaf (M. citrifolia) as a whole 
contains essential nutrients for the body, 
including protein, especially essential and 
non-essential amino acids, vitamins, and 
minerals [18]. 
 
The results of phytochemical screening of 
Noni leaves indicate the presence of 
compounds such as flavonoids, saponins, 
steroids, alkaloids, vitamins, and ascorbic 
acid. Flavonoid compounds act as 
antioxidants, antibacterials, 
immunomodulators, and anti-inflammatory 
agents. Meanwhile, saponin compounds 
function as membrane permeabilizers and 
can influence the growth and enhance the 
feeding response of animals [19]. 
 
3.1.6 Turi leaf (Sesbania grandiflora L) 
 
The Sesbania (Sesbania grandiflora L) 
plant is commonly found in the 
surrounding environment. Sesbania 
leaves are utilized as supplementary feed 
for tilapia, containing carotenoid content, 
making it a potentially viable alternative 
feed option for both herbivorous and 
omnivorous fish [20]. 
 
Sesbania leaves (Sesbania grandiflora L) 
have considerable potential as an 
alternative protein source for herbivorous 
and omnivorous fish, with a protein 
content of 31.7% and fat content of 1.9%. 
The Sesbania plant can thrive in 



 

 

somewhat shaded areas, whether on 
limestone or barren soil, allowing it to 
grow vigorously even during the dry 
season. One distinctive feature of the 
Sesbania plant is its rapid growth [21]. 
 
3.1.7 Kale leaves (Ipomoea aquatica) 
 
Kale leaves (Ipomoea aquatica) are one 
of the types of local raw materials that are 
available sustainably. In terms of 
nutritional content, water spinach leaves 
have the potential to be used as fish feed 
raw material with a protein content of 
23.99%, crude fiber 16.17%, nitrogen-free 
extract (BETN) 13.69%, ash 12.49%, and 
water 12.34% [22]. To control the cost of 
commercial feed and reduce expenses in 
fish farming, water spinach leaves can be 
utilized, especially since they are 
relatively preferred by certain fish species 
such as carp, tilapia, and silver barb [8]. 
 
3.1.8 Papaya leaf (Carica papaya) 
 
In fish farming, there are various 
alternatives that can be utilized, one of 
which is utilizing the plant in the form of 
papaya leaves. Papaya leaves contain 
the enzyme papain, a type of protease 
enzyme that acts as a proteolytic agent to 
break down proteins in fish into peptides 
or amino acids, making them more easily 
absorbed by the fish's body [23]. 
 
The utilization of papaya leaves in 
cultivation (cultivated organisms) is often 
carried out through feed by mixing them 
into the feed, shifting the feeding pattern 
from natural to artificial feed. In addition to 
containing papain enzyme, papaya also 
contains antimicrobial compounds, 
making it an immunostimulant [24]. 
 

3.2 Water Plant Materials 
 
In aquatic environments, the rapid 
proliferation of weeds is a common 
occurrence, leading to the extensive 
coverage of water bodies. One notable 
example is water hyacinth, a weed that 
proliferates swiftly, ultimately resulting in 
oxygen deficiency in the affected 

waters[25]. Some aquatic plants that can 
be utilized for fish feed are as follows: 
 
3.2.1 Lemna minorwater plant 
 
Lemna minor, a free-floating aquatic plant 
with widespread distribution, holds 
significant potential as a high-quality 
animal feed forage source. Its remarkable 
productivity and nutritional quality position 
it as a promising alternative feed and feed 
supplement. The growth of Lemna minor 
is typically influenced by environmental 
factors and the nutrient adequacy in the 
utilized medium [26]. 
 
The plant exhibits promise as an 
alternative green feed, being rich in 
protein and minerals. With a notable 
crude protein content of 37.6% and 
relatively low fiber at 9.3%, Lemna minor 
stands out as a potential protein 
supplement. Additionally, it offers various 
benefits, serving as a biofertilizer to 
enhance fish growth [27]. 
 
3.2.2 Water hyacinthplant (Eichornia 
crassipes) 
 
Water hyacinth (Eichornia crassipes), a 
prevalent weed in lakes and swamps, is 
currently underutilized in Indonesia, 
mainly employed in limited quantities for 
fertilizer and crafts. However, there is 
potential for water hyacinth biomass to 
serve as a local raw material for fish feed, 
particularly for herbivorous fish species 
[25]. The nutritional profile of water 
hyacinth is noteworthy, featuring a protein 
content ranging from 9.8-15.7%, ash 
content between 11.9-23.9%, crude fat at 
1.1-3.3%, and crude fiber within the range 
of 16.8-24.6%. Despite these positive 
attributes, water hyacinth also exhibits low 
protein and high crude fiber content, 
necessitating processing before 
incorporation as a feed ingredient [28]. 
 
3.2.3 Azolla microphyllawaterplant 
 
Azolla microphylla, an aquatic fern 
exhibiting rapid growth and development, 
forms a symbiotic relationship with 



 

 

nitrogen-fixing Cyanobacteria. This 
symbiosis contributes to the favorable 
nutritional quality of Azolla microphylla 
biomass, particularly in terms of nitrogen 
and its derivative compounds, including 
proteins [29]. Notably, the growth rate of 
Azolla microphylla is exceptionally high, 
with the potential to double within a span 
of 2-10 days, contingent upon 
environmental factors and nutrient 
availability [30]. 
 
Given its prevalence in stagnant water 
bodies like lakes, ponds, swamps, and 
rice fields, Azolla microphylla is utilized as 
a feed ingredient. The plant boasts a 
substantial protein content of 28.12% dry 
weight, further underscoring its 
significance in the formulation of animal 
feeds [31]. 
 

4. PROCESSING OF LEAVES AND 
WATERS PLANTS 

The assessment of the nutritional content 
in fish feed primarily revolves around the 
nutrient composition, encompassing 
protein, fat, carbohydrates, vitamins, and 
minerals. While commercially available 
feeds typically adhere to these nutritional 
standards, they often come with a 
relatively high price tag. Consequently, 
there arises a need for an alternative 
approach, wherein individuals can craft 
their own feed using straightforward 
techniques, making use of affordable and 
readily available raw materials 
[32].Processing of leaves and aquatic 
plants to be used as fish feed in a table 
below

Table 1. Processing of leaves 
 

No Name Processing   Result Source 

1. Taro Leaf 
(Colocasia 
esculenta L.) 

Dry the leaves for 3 days, grind 
them in a blender, then mix with 
other ingredients. 

FCR 3.09 and feed 
efficiency 32.36% 

[33] 

2. Gamal leaves 
(Gliricidiasepium) 

Dry the leaves, blend (100 g), 
ferment with EM4 and store for 
36 hours. 

Meets the standards of 
SNI 8227: 2015 quality 
of fish and shrimp feed. 

[34] 

3. Lamtoro Gung 
leaves (Leucaena 
leucocephala)  

Leaf fermentation with a mixture 
of flour and water (2:1.5), 
steamed, inoculated with 
Aspergillus niger(2%), 72 hours 
fermentation in perforated 
plastic, steamed 15 minutes, 
dried and blended. 

Feed digestibility was 
59.45%, protein 
retention 18.85%, feed 
efficiency 62.6%, 
absolute weight growth 
17.74 g and specific 
growth rate 4.11%/day. 

[35] 

4. Cassava Leaves 
(Manihot utilissima 

Wash old cassava leaves, knit 
with a size of ± 2 cm, boil and 
dry, then in a blender, sifted, and 
fermented with EM4 for 5-7 
days, mix with fishmeal. 

Significantly affected the 
growth of tilapia weight. 

[16] 

5. Noni Leaves 
(Morindacitrifolia) 

Chopped leaves ± 2 cm in size, 
wind 1 day to wilt, ferment with 
the help of Lactobacillus 
plantarum, dry, then grind and 
sift until it becomes flour, 
formulate with other ingredients. 

Significant effect on 
specific growth rate, 
FCR, protein efficiency 
ratio, protein retention 
and enzyme activity. 
protein, protein retention 
and protease enzyme 
activity. 
 

[18] 
 



 

 

No Name Processing   Result Source 

6. Turi Leaf (Sesbania 
grandiflora L) 

Wash the leaves, soak for 12 
hours, separate the stems, and 
dry with an oven (60°C), then 
blend and ferment with Rhizopus 
oligosporus, mix with other 
ingredients. 

Significantly affected the 
daily growth rate by 
3.18% and feed 
conversion of freshwater 
pomfret seeds by 1.18. 

[21] 

7. Kale leaves 
(Ipomoea aquatica) 

Separate the leaf stems, dry, 
then grind with a flouring 
machine, after that ferment with 
Rhizopus oligosporusmold and 
mix with other ingredients.  

Significant effect on feed 
& protein digestibility, 
feed efficiency, protein 
retention, specific growth 
rate and fish survival. 
 

[22] 

8. Papaya Leaf 
(Carica Papaya) 

Wash the leaves, dry them in an 
oven at 120°C for 1 hour, then 
grind them in a blender until the 
powder is fine, and mix the leaf 
extract with other feed 
ingredients. 

Significant effect on 
length growth, survival 
and feed conversion. 

[36] 

 
Table 2. Processing process of aquatic plant materials 

 

No Name  Processing   Result Source 

1.  Lemna Minor Harvest and clean Lemna 
Minor, then feed it to carp 
in a wet state. 

The crude protein value is 
high at 37.6% and low in fiber 
(9.3%), making it suitable as 
an alternative feed ingredient. 

[26] 

2. Water Hyacinth 
(Eichornia 
crassipes) 

Chop to a size of ± 3 cm, 
then wash in running 
water, dry in the sun (4-7 
days). Ferment and mix 
with other raw materials. 

Significant effect on absolute 
weight growth, survival rate, 
and FCR value. 

[37] 

3. Azolla 
microphylla 

Wash the leaves, separate 
the stems, dry in the sun, 
then grind with a flouring 
machine, fermented using 
Trichoderma sp. mold and 

add other feed ingredients. 

Effect on feed efficiency and 
growth of red tilapia 
(O.niloticus). 

[31] 

 
Based on Table 1 and Table 2, it is known 
that the management of leaves and 
aquatic plant materials can be used as 

aformulation of fish feed additives that 
can support growth, feed efficiency, and 
fish survival.

5. CONCLUSION 
 
The management of leafy materials and 
aquatic plants as an alternative fish feed 
has significant potential in reducing the 
production costs of fish farming. The 

article discusses various types of leaves 
and aquatic plants that have the potential 
as fish feed sources, such as taro leaves, 
gamal leaves, lamtoro leaves, cassava 
leaves, noni leaves, turi leaves, water 
spinach leaves, and papaya leaves. This 



 

 

potential is supported by the high 
nutritional content of these materials, 
including protein, fiber, and other 
nutrients. 
 
Leafy materials and aquatic plants as fish 
feed sources have great potential to 
enhance profitability in fish farming by 
reducing reliance on expensive 
commercial feeds. Proper selection and 
processing of these materials can support 
fish growth, feed efficiency, and overall 
survival in aquaculture systems. 
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