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ABSTRACT

The IMTA cultivation system is a cultivation system that combines several commodities with
different trophic levels. In an effort to increase the productivity and sustainability of shrimp
cultivation, the Pond-Water Integration (IMTA) system has emerged as a solution in the field
of cultivation. Tiger shrimp cultivation using the IMTA system is a combination of two or three
cultivation commodities, where nutritional/feed waste from higher level animals is consumed
by lower level thropic animals. This research aims to determine the influence of the IMTA
system on the growth of tiger prawns. The method used in this research is exploratory
descriptive from various literature and research results that have been published, either from
books, national journals or international journals. Based on a comparison of the results of
previous research, it can be concluded that the IMTA system has a significant effect on the
growth of tiger prawns, there are real differences in growth such as weight gain, relative growth
rate, and survival rate of tiger prawns (P. monodon).
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ABSTRAK
Sistem budidaya IMTA merupakan sistem budidaya yang menggabungkan beberapa
komoditas dengan tingkat trofik berbeda. Dalam upaya meningkatkan produktivitas dan
keberlanjutan budidaya udang, sistem Integrated Multi-Trophic Aquaculture (IMTA) telah
muncul sebagai solusi dalam bidang budidaya. Budidaya udang windu dengan sistem IMTA
yaitu mengkombinasikan dua atau tiga komoditas budidaya, dimana limbah nutrisi/pakan dari
hewan tingkat tinggi dikonsumsi oleh hewan tingkat rendah. Penelitian ini bertujuan untuk
mengetahui bagaimana pengaruh sistem IMTA dalam pertumbuhan udang windu. Metode
yang digunakan dalam penelitian ini yaitu deskriptif eksploratif dari berbagai literatur dan
hasil-hasil penelitian yang telah dipublikasikan, baik dari buku, jurnal nasional ataupun jurnal
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internasional. Berdasarkan perbandingan dari hasil penelitian terdahulu dapat ditarik
kesimpulan bahwa sistem IMTA berpengaruh nyata dalam pertumbuhan udang windu terdapat
perbedaan nyata terhadap pertumbuhan seperti penambahan bobot, laju pertumbuhan relatif,
dan tingkat kelulushidupan udang windu (P. monodon).

Kata Kunci: Budidaya, Pertumbuhan, IMTA, Produktivitas, Udang Windu

INTRODUCTION

The shrimp farming industry has become one of the most important sectors in global
aquaculture, providing an essential source of animal protein for the human population
worldwide. However, the growth of this industry is not without its growing challenges,
including health, environmental, and economic issues. One approach that has emerged to
improve the sustainability and efficiency of shrimp farming is through the implementation of
an integrated farming system, or what is known as Integrated Multi-Trophic Aquaculture
(IMTA). The IMTA concept involves combining the cultivation of several species of organisms
simultaneously in one integrated farming system, by utilizing the natural interactions between
these species. The IMTA system is an aquaculture practice that uses more than one species of
biota that have an ecological mutualistic relationship in the same area or system at the same
time (Rejeki et al., 2016).

Tiger shrimp is one of the potential aquaculture commodities for Indonesia, because it
has export opportunities so that it generates foreign exchange for the country. In addition, tiger
shrimp is a local species, naturally there is a diversity of parent varieties that can be used as a
source of germplasm. Indonesia was once the world's largest shrimp producer and exporter
since the National Shrimp Program was launched in 1982 (Dahuri, 2013). Tiger shrimp
(Peinaeius monodon) is one of the shrimp species that has the highest economic value in the
shrimp farming industry compared to other shrimp commodities (Azizah et al., 2018). Tiger
shrimp (Peinaeius monodon) has profitable biological and economic attributes, including
relatively fast growth, wide tolerance to salinity, and high market demand (Mustafa et al.,
2021). Therefore, this shrimp is still one of the target species to be cultivated by farmers in
brackish water.

Research on the effect of IMTA system on tiger prawn growth has been an interesting
subject for researchers and aquaculture practitioners. This approach promises the potential to
improve the sustainability and efficiency of tiger prawn farming through optimizing resource
utilization and reducing environmental impacts. However, although much research has been
done in this area, there is still a need for a deeper understanding of how IMTA system
specifically affects tiger prawn growth. Therefore, research that systematically examines the
influence of the IMTA system on the growth of tiger prawns has significant value in supporting
the balance of better cultivation techniques and to support the sustainability of the global
shrimp farming industry.

This paper aims to explore and analyze in depth the influence of the IMTA system on the
growth of tiger prawns. It is hoped that this paper can provide new insights and innovative
solutions for stakeholders in the shrimp farming industry, and contribute to the balance of more
sustainable and efficient cultivation practices.

RESEARCH METHODS
This article contains a literature review on the influence of the IMTA system on the
growth of tiger prawns and was reviewed from March to May 2024. The method used in
compiling this journal is the literature study method (systematic review), namely collecting
data from various library sources, reading, recording, and managing research materials (Zeid,
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2008). The data used in the journal comes from various literature and research both from
national and international journals: Research Gate, Directory of Open Access Journals and
Google Scholar. Keywords used to search for relevant discussion topics include IMTA, tiger
prawns, productivity, cultivation, and growth. In this way, the theoretical framework can be
arranged in accordance with the main material of the discussion.

RESULT

Several empirical studies support the benefits of the IMTA system on the productivity
of tiger prawn cultivation. The IMTA system provides various benefits that can significantly
increase the productivity of tiger prawn cultivation. With improved water quality, better
nutrition, reduced feed costs, reduced disease, diversified production, and environmental
sustainability, IMTA is a more efficient and environmentally friendly approach to shrimp
cultivation. The implementation of IMTA can provide significant economic and environmental
benefits, supporting long-term sustainability and profitability in the aquaculture industry. Some
literature studies on the implementation of the IMTA concept and its influence on the
productivity of tiger shrimp cultivation are shown in Table 1.

Table 1. Implementation of IMTA and Its Influence on the Productivity of Tiger Shrimp
Cultivation

Combination
No of Biota in Results and Impact
the System
1  Milkfishand - Produces high survival in each biota. The survival of tiger prawns
tiger prawns is around (88.9 £ 1.91%), milkfish is around (98.9 + 1.90%) and
and mussels green mussels (85.6 + 1.90%) (Hamsiah et al., 2021)
and rice - Produces NH3 content, Rice significantly reduces 25.4% NH3 in
shrimp ponds (Li et al., 2019).
- Produces Specific Growth Rate (SGR) and Morphomeitric
Characteristic Growth (PKM) of tiger prawns (p <0.05) higher than
monoculture, polyculture, and IMTA-non-rice systems (Alifia et
al., 2023)
2 Tiger prawns, - The survival of tiger prawns reared with Gracillaria sp. seaweed is
seaweed in the range of 56.67-78.75% with the growth of tiger prawns with
an absolute weight of 1.67 grams; relative growth rate value of
36.36 (Azizah et al., 2018)
- Tiger shrimp integrated with seaweed Sargassum polycistum and
G. veirrucosa produced survival rates of 84.7% and 88.7%
respectively with a weight of 1.33-1.66 respectively (Izzati, 2011)
- Produces stable water quality due to the use of seaweed with a
nitrate content of 0.017 mg/L to 0.0803 mg/L, nitrite of 0.002-0.42
mg/L, and ammonia levels of 0.017-0.591 mg/L (Azizah et al.,
2018)
3 Tiger prawns, - Produces relative growth of tiger shrimp as large as 28.89 + 0.20%
green / day (Evania et al., 2018).
mussels - The efficiency of nutrient absorption of green mussels as large as

62.1% N and is able to remove 13.5 mg N particles per day per
individual (Srisunont & Babeil, 2016)
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DISCUSSION
Characteristics and Biology of Tiger Prawns
Tiger prawns are known as black tiger, tiger shrimp, or tiger prawn. The term tiger
appears because the pattern of its body is in the form of tiger-like stripes, but the color is bluish
green. Tiger prawns in local languages are also called panceit shrimp, bago shrimp, lotong,
liling shrimp, baratan shrimp, palaspas shrimp, teipus shrimp, and useirweidi shrimp
(Purnamasari, 2008). Classification of tiger prawns according to Armanda (2009) as follows:

Kingdom : Animalia

Phylum : Arthropoda
Subphylum : Crustaceiaei

Order : Malacostraca
Suboorder : Deindrobranchiata
Family : Peinaeiidaei

Genus : Peinaeius

Species : Peinaeius monodon

Morphologically, the shrimp body consists of two parts, the head and chest
(cephalothorax) and the abdomen. In the head to chest section there are other body parts in
pairs. In order from the front to the back are the small antennae (anteinnula), the head fin
(scophoceirit), the large antennae (anteinna), the jaws (mandibles), the jaw accessory organs
(maxilla), and the walking legs (peireiiopoda). In the abdomen there are five pairs of pleiopods.
The end of the 6th segment towards the back forms the tip of the tail (teilson). Below the base
of the tip of the tail there is the anus. Male shrimp are usually larger, have a slender body, the
lower abdominal chamber is narrow, while female shrimp are fat because their abdominal
chamber is wider. The morphology of tiger shrimp (P. monodon) can be seen in Figure 1.

Figure 1. Morphology of tiger prawns Source: (Setiyo, 2020)

As a member of the crustacean group, the entire body of the shrimp is covered by a hard
shell containing chitin except for the joints between segments, which allows the shrimp to move
more flexibly (Suyanto & Takarina, 2009). Tiger shrimp have 19 pairs of appendages. Five
pairs are found on the head, the first anteinula and the second anteinula function for smelling
and balance. The mandible is for chewing, and the maxilla is for helping to eat and breathe.
The last three pairs of appendages are part of the mouth (Murtidjo, 2007). Tiger prawns are
classified as euryhaline animals, namely they can live in seas with high salt content to brackish
waters with very good salt content or aquatic animals that can live in a range of salt content of
3-45% (optimal growth at a salinity of 15-30%). These animals are active at night, while during
the day they prefer to immerse themselves in shaded places or mud (Murtidjo, 2007). Shrimp
have nocturnal characteristics, meaning that shrimp actively move and look for food in dark or
dim conditions (Suyanto & Takarina, 2009). In looking for food, shrimp rely more on chemical
senses than visual senses. Tiger prawns have cannibalistic behavior at high stocking densities
and inadequate feed intake (Siboro et al., 2014).
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Tiger prawns are known for their large size and high meat protein content compared to
the protein content of P. vannameii (Narasimhan et al., 2013). Tiger prawns have a savory taste
and high nutritional content so that they are widely consumed by the community (Chodrijah &
Faizah, 2018) and are a favorite for shrimp farmers in various parts of the world. From a
biological perspective, tiger prawns are omnivorous, which means they eat various types of
food including phytoplankton, zooplankton, and detritus. Meireika has a life cycle that includes
egg, larva, postlarva, juvenile, and adult stages.

Water Quality of Tiger Prawn Cultivation

One of the factors that is thought to determine the success of shrimp cultivation
production is water quality management, because shrimp are aquatic animals whose entire life,
health and growth depend on the quality of water as their living medium. In line with the
opinion of Dauda et al.(2019), that good water quality in a cultivation system is a key factor
that correlates with the growth performance of organisms. Therefore, water quality
management during the maintenance process needs to be considered. Tiger prawns like
relatively clear waters and are not resistant to industrial or household or agricultural pollution
(pesticides). The reason is, dirty living environment and muddy water bottom can inhibit the
growth of tiger prawns. Other limiting factors for tiger prawn growth are temperature and
dissolved oxygen.

Based on the research of Evania ef al. (2018), measurements of several water quality
parameters of the maintenance media were carried out as supporting data during the research.
The water quality parameters measured include dissolved oxygen, temperature, pH, salinity,
ammonia, nitrate and nitrite. Based on the observation results, the water quality data is still in
a condition suitable for tiger prawn cultivation activities. Based on research conducted on tiger
shrimp maintenance ponds at the post-larva stage (PL30), the dissolved oxygen (DO) content
ranged from 4.32 ppm to 5.97 ppm. This value indicates that the oxygen content in the tiger
shrimp maintenance media is still in a decent condition to support the growth of tiger shrimp.
This is in accordance with the statement of Syukri (2016) that the concentration of dissolved
oxygen during tiger shrimp post-larva maintenance ranges from 3-8 ppm. This value is still
optimal and quite good in supporting the growth of post-larva shrimp.

The water temperature in the maintenance pond ranges from 27°C to 31°C. This value
indicates that the water temperature is still within the normal range that can be tolerated by
post-larvae of tiger prawns. Temperature is one of the abiotic factors that can affect the activity,
oxygen consumption, metabolism rate, survival and growth of tiger prawns. This is in
accordance with the statement of Syukri (2016), the range of good water temperature for the
growth of post-larvae of tiger prawns is between 26°C - 32°C. According to Pratama ef al.
(2017), water temperature can affect survival, growth, reproduction, behavior, molting and
metabolism.

The pH value of the water ranges from 7.7 to 8.7. The pH value of the water obtained is
still considered good for post-larvae of tiger prawns. This is supported by the statement of
Syukri (2016), the pH of the waters that are suitable for the growth of post-larvae of tiger
prawns is between 6.5 and 9.0. The pH range is still suitable for post-larvae of tiger prawns
breeding activities and supports the growth and survival of post-larvae of tiger prawns.

The salinity value obtained ranges from 29 ppt to 46 ppt. This value indicates that the
salinity in the maintenance pond is suitable for the growth and survival of tiger prawns. This is
reinforced by Arsad et al. (2017), that shrimp can survive at salinity that is not too high, which
is between 10 - 30 ppt and shrimp can grow well at salinity of 5 - 45 ppt.

Evania et al. (2018), in his research conducted various treatments with different ammonia
concentrations. The ammonia concentration in treatment A (green mussel stock density 0 units)
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ranged between 0.027 - 0.901 mg/L while in treatment B (green mussel stock density 30 units),
treatment C (green mussel stock density 45 units), treatment D (green mussel stock density 60
units) and treatment E (green mussel stock density 75 units) ranged between 0.057 - 0.531
mg/L. Treatment A (green mussel stock density 0 units) showed the highest ammonia content
in water compared to other treatments, but the concentration was still quite good for tiger
shrimp. High ammonia content in the pond can be dangerous for tiger shrimp. Shrimp will
experience stress and even death if the concentration of ammonia in the water is too high.
Ammonia is formed due to the decomposition process of uneaten feed residue, shrimp feces
and other organic materials in the water. This is in accordance with the statement of Hastuti
(2011), ammonia is formed due to the decomposition process of organic compounds of feed
residue that accumulates at the bottom of the pond. Uneaten feed residue, shrimp feces and
other organic materials will undergo a breakdown into NH3 in the form of gas. Biologically,
this process does not only stop here, in nature ammonia will undergo a decomposition into
nitrate (NO3) a harmless form in the nitrification process. This can be strengthened by
Komarawidjaja (2008) that high levels of ammonia in ponds can be influenced by pH,
temperature and salinity.

The nitrite concentration obtained in treatment A (green mussel stocking density 0 units)
ranged between 0.002 - 0.123 mg/L while in treatment B (green mussel stocking density 30
units), treatment C (green mussel stocking density 45 units), treatment D (green mussel
stocking density 60 units) and treatment E (green mussel stocking density 75 units) ranged
between 0.003 - 0.171 mg/L. The nitrite concentration between treatments did not differ much
and was still considered good for tiger shrimp. This is because the nitrite concentration in
waters is usually found in small amounts because nitrite is unstable. This can be strengthened
by Kanwilyanti et al. (2013), that the good nitrite content for the growth of tiger shrimp is less
than 0.8 mg/L.

Nitrate is not toxic to the life of tiger shrimp when compared to ammonia and nitrite.
Nitrate is the main form of nitrogen compounds in water and is the main nutrient for the growth
of aquatic plants and algae. Nitrate is the end result of the nitrification process so that nitrate
concentration should increase. The nitrate concentration obtained in treatment A (green mussel
distribution density 0 units) ranged between 1,036 - 2,172 mg/L. while in treatment B (green
mussel distribution density 30 units), treatment C (green mussel distribution density 45 units),
treatment D (green mussel distribution density 60 units) and treatment E (green mussel
distribution density 75 units) ranged between 0,553 - 2,479 mg/L. Treatments B, C, D and E
showed higher nitrate levels compared to treatment A (green mussel distribution density 0
units). This is explained by Leistari (2012) that nitrate is very soluble in water and is stable
which is produced from the perfect oxidation process of nitrogen compounds in water. Nitrate
is the main nutrient for the growth of algae. The concentration of nitrate in waters is influenced
by the nitrification process.

Amiein et al. (2021), has conducted research on a modern technology system which is
considered better when compared to a modern technology system because the traditional
technology system produces relatively beautiful pond productivity, which is around 25-70
kg/ha/cycle. This is more beautiful when compared to the tiger shrimp cultivation guidelines
set by Keipmein KP No. 76 of 2016, which is 100-300 kg / ha / cycle. According to Djawad et
al. (2019), traditional technology can be caused by continuous land use and poor cultivation
management, especially due to high ammonia and H»S water quality.

Tiger Prawn Cultivation

Tiger prawn (Peinaeius monodon) cultivation is one of the aquaculture sectors that has
high economic potential, but requires the implementation of integrated technology and
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management to achieve success. The initial stage in this cultivation begins with the selection
of a strategic location, such as a coastal area with access to clean water that has quality
parameters according to the needs of the shrimp. The parameters measured are taken from the
criteria of land suitability, namely soil lightness, tides, soil thickness, pyrite depth, clay content,
soil pH, organic carbon content, water clarity, temperature, salinity level, water pH, annual
rainfall, and the length of the dry season (Mustafa, 2012). According to the research of Efrizal
et al. (2015), the coastal area of Deisa Tanjung, Sungai Limau District, Padang Pariaman
Regency, West Sumatra, has great potential for balancing coastal cultivation, including tiger
shrimp (Peinaeius monodon), with a potential area reaching 35 hectares and around 8.75
hectares that are suitable for use. This location is supported by mangrove vegetation that
increases fertility through humus from mangrove leaf litter, as well as flat topography that
allows high salinity during high tide.

Water quality management is one of the determining factors for the success of tiger
shrimp cultivation. Based on research by Muliyadi et al. (2022), water quality management in
ponds is very important in determining the health, growth, and survival rate of shrimp. This
research shows that optimal water quality can be achieved through the application of
biotechnology, such as inoculation of commercial decomposing bacteria into the maintenance
media. In the study, the water quality parameters observed included dissolved oxygen (DO),
temperature, salinity, and pH. The results showed that a dose of 20 ml/l multibacteria was
effective in improving water quality and supporting the growth and survival of tiger shrimp.
Good water quality is characterized by DO values between 5.13 - 5.25 mg/1, temperature 28.09
- 30.22°C, salinity 28.00 - 29.11 ppt, and pH 7.7. The study also noted that the optimal water
temperature ranges from 20-30°C to support shrimp metabolic activity and increase oxygen
consumption. Research by Supriatna et al. (2020), stated that good water quality conditions not
only affect shrimp growth but also reduce the risk of disease. Poor water quality can cause
stress and death in tiger shrimp. Therefore, water quality management must be carried out
continuously by monitoring these parameters routinely to ensure that conditions remain within
a safe range for shrimp.

Feeding is another aspect that is no less important because feed plays a direct role in
supporting growth, health, and production efficiency. Feed provides essential nutrients, such
as protein, lipids, carbohydrates, vitamins, and minerals, which are needed for the metabolism
process, tissue growth, and shrimp immunity. According to Halveir (2002), tiger shrimp
generally get optimum growth by providing feed containing 30-60% protein. Based on research
by Hasbullah et al., (2020), good feed for tiger shrimp (Peinaeius monodon) cultivation must
meet the needs of essential nutrients such as protein, lipids, and essential fatty acids. In the
study, the combination of marine worms (Marphysa sp.) and squid (Loligo sp.) feed with a
proportion of 60% and 40% was proven to be more effective than the combination of feed
including marine worms, squid, and oysters (Crassostreia sp.). The combination resulted in a
higher average fecundity (382,248+6,971.50 eggs) and a better hatching rate (78.47%=1.93).
Marine worms contribute to the maturity of shrimp gonads through the content of protein, fat,
and steroid hormones that influence egg balance, while squid provides essential fatty acids such
as DHA and EPA that support reproductive success. This study shows that a balanced feed
formulation that suits the biological needs of shrimp is very important to increase productivity
and cultivation success. Based on research by Ocktovian et al. (2024), the recommended
frequency of feeding is 4 to 8 times a day. This study shows that feeding 8 times a day produces
higher absolute growth and average daily growth compared to higher frequencies, namely 2, 4,
or 6 times a day. The frequency of feeding 10% of the daily biomass weight is an ideal size so
that shrimp do not experience a lack of feed or excess feed, even with the method of feeding
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four times a day allows shrimp not to fight in finding food so that it does not cause cannibalism
which can reduce survival rates (Zainuddin et al., 2017).

Routine maintenance including monitoring the health of tiger prawns (Peinaeius
monodon), pest control, and biosecurity implementation is very important in tiger prawn
cultivation, because these factors contribute directly to shrimp health and the quality of the
pond environment, which ultimately affects shrimp productivity and survival. Diseases that
generally infect shrimp are caused by viruses and bacteria. The bacteria that are often the cause
of infection are Vibrio, which can trigger Vibriosis disease and often result in high mortality
rates (Fleigeil, 2012; Ina-Salwany et al., 2019). Controlling the spread of this disease is very
important to support the sustainability of cultivation, with one strategy that can be applied is
biosecurities (Pali¢ ef al., 2015). The application of biosecurities in the cultivation of tiger
shrimp (Peinaeius monodon) is very important to minimize the risk of spreading diseases that
can interfere with productivity. According to Ariadi et al. (2022), one of the important steps
implemented is the installation of netting in the water inlet channel to prevent the entry of
carrier animals such as crabs and wild fish that can carry diseases. In addition, workers are
required to wash their feet with disinfectant solution before entering the pond area, as an effort
to sterilize disease germs. The results of the implementation of biosecurity indicate that the
cultivation environment becomes more sterile and water quality is maintained, which has a
positive impact on increasing shrimp harvest productivity. This study confirms that strict
biosecurity implementation not only protects shrimp health but can also be used as a reference
for standard operating procedures in intensive shrimp cultivation. In the research of Leistatun
et al. (2020), showed that the application of biosecurity consistently can control diseases in
shrimp seeds. The application of biosecurity includes environmental sanitation, the use of
netting to prevent carrier animals, washing workers' feet before entering the pond area,
quarantine of new broodstock, handling of solid and liquid waste, personnel and vehicle
regulations, water changes using treated reservoir water, the use of probiotics to reduce
pathogenic bacteria, regulation of seed density, and routine fish health screening. The results
of the analysis show that the application of biosecurity consistently can prevent the spread of
bacterial diseases such as Vibriosis and AHPND. These steps not only improve shrimp health
but also maintain the quality of the pond environment.

IMTA System in Tiger Prawn Cultivation

IMTA 1is a fish farming practice that involves mutualistic relationships between
organisms at lower trophic levels, such as organisms that feed on dissolved suspensions in
water (suspension feeders) at higher trophic levels, such as fish, so that waste nutrients from
one species can become a source of nutrient input for other organisms (Reiid et al., 2007,
Troeill et al., 2003). The effectiveness of IMTA has been proven in both freshwater and marine
waters by combining various types of organisms (FAO, 2009).

The IMTA system cultivation is a cultivation approach carried out by integrating the
cultivation of species that in their growth require additional feed (feed species), such as finfish,
species that are able to extract inorganic materials such as seaweed, and species that are able
to extract organic materials such as suspension feeding organisms (suspension and deposition
of feed), so that it can minimize the negative effects of the aquaculture industry in its natural
ecosystem. The IMTA application aims to reduce the release of aquaculture waste, and has
advantages that may include reducing ecological impacts, increasing the diversification of
aquaculture products, and increasing the social acceptance of the aquaculture system, so that
the IMTA application contributes to the sustainability of aquaculture.

The IMTA system is a cultivation system that uses commodities with different trophic
levels. The use of the IMTA system can help maintain the balance of the ecosystem because
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each species has different functions such as carnivores, heirbivores, and filter feeders so that
the balance of the ecosystem can be maintained properly. The principle of the IMTA system is
to recycle waste from the cultivation process produced by the main species into a source of
energy and nutrients for other commodities so as to produce products that can be harvested and
can reduce environmental impacts (Rein ez al., 2012). IMTA is implemented in order to reduce
negative impacts on the environment, such as high organic matter, excessive redox values of
water and soil, and high ammonia and nitrite in water. It is expected that with the presence of
various organisms in one water column, it can have a positive impact on the environment, and
furthermore can guarantee the sustainability of cultivation production.

One of the applications of the IMTA system is in tiger prawn cultivation. Tiger prawn
cultivation with the IMTA system combines two or three cultivation commodities, where
nutrient waste or feed from higher animals is consumed by lower animals. This integration
combination can be done by combining fish or shrimp cultivation with seaweed and shellfish,
where in addition to consuming nutrient waste from farmed fish feed, seaweed and shellfish
can also absorb waste to increase growth rates (Chopin & Robinson, 2004). According to
Yuniarsih et al. (2014), the commodities selected for IMTA are adjusted to their function in
the ecosystem and are commodities with important economic value. If the selection of
cultivation species is correct, then the IMTA system will reduce the organic and inorganic
content of nitrogen and carbon in water and soil. In addition to the selection of cultivation
species, another important thing that needs to be considered is the stocking density. The
stocking density of tiger prawns (Peinaeius monodon) is an important factor in the IMTA
system. Determining the optimal stocking density ensures a balance between shrimp
production and the ability of other organisms in the IMTA system to absorb waste, thereby
maintaining water quality and the health of the cultivation ecosystem. Hidayat et al. (2014),
stated that the denser the microorganisms in the maintenance pond can cause competition in
the movement space and getting oxygen so that the shrimp become stressed and even die.
Another statement by Prihantoro et al. (2014), that the higher the density, the more competition
in getting oxygen and movement space will be. This is reinforced by Purnamasari et al. (2017),
the level of shrimp survival can decrease because high stocking density will increase shrimp
competition in getting food, movement space, living space and oxygen. According to Deiwi et
al. (2020), the appropriate stocking density for tiger prawns is 100 individuals/m3 to produce
a balanced C/N ratio.

FED AQUACULTURE
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Figure 2. Representation of the IMTA system with feeding species and species extracting
both organic and inorganic, as well as sediment-feeding species.
Source: Rosa et al., (2020)
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Figure 3. [llustration of the IMTA system in milkfish, tiger prawns and mussels.
Source: Hamsiah et al., (2021)

Zhang et al. (2019) and Knowler et al. (2020), grouped four IMTA species based on their
trophic levels, namely feed species (feed species, such as shrimp or fish), organic particle
extractive species (suspension feeder and filter feeder species, such as mussels, sea cucumbers,
sea urchins), and inorganic extractive species (seaweed and other plants). Increasing the
number of species with different trophic levels can improve growth performance in each
species (Campanati et al., 2022; Neideirlof et al., 2021). In the study of Alifia et al. (2023), it
was explained that the presence of species with various trophic levels was the most relevant
reason for higher growth (LPS and PKM) of tiger shrimp in the IMTA-rice system. Four
organisms with different and complete trophic levels are found in the IMTA-rice system that
produces the highest growth of tiger prawns. In this system, tiger prawns and tilapia are the
feieid species, bloodfish are utilized as the feieid suspension, sea cucumbers as the feieid
deposit, and rice as the inorganic material absorber plant. The compatible synergy of these four
species in utilizing nutrient waste seems to create a conducive environmental condition so that
the physiological process of tiger prawns supports their growth.

IMTA System on Tiger Shrimp Cultivation Productivity

IMTA system has various positive effects on tiger shrimp cultivation productivity.
Organisms such as macroalgae and bivalves in the IMTA system can absorb organic and
inorganic waste from water, including nitrogen and phosphorus, produced by tiger shrimp. This
helps maintain better water quality, reduces stress on shrimp, and improves their growth. With
the presence of various trophic levels in the system, the ecosystem becomes more balanced and
stable, which supports better living conditions for shrimp. Waste from shrimp that becomes a
source of nutrients for other organisms (such as algae and bivalves) creates a more efficient
nutrient cycle.

In addition, additional organisms involved in the IMTA system, such as plankton or
organic detritus, can be an additional source of food for tiger shrimp. The provision of this
additional natural food can enrich tiger shrimp and support better growth and contribute to
survival. This is reinforced by the research of Hamsiah et al. (2021), that leftover feed, feces,
and excretion results from the three cultivated aquatic animals, namely milkfish, tiger shrimp
and mussels can trigger the growth of natural food in the form of plankton and klekap (Pantjara
& Heindradjat, 2011). Tiger prawns feed on detritus and other small organisms (Aubin ef al.,
2015) as well as food that sinks to the bottom of the waters. The availability of sufficient food
for the biota in this study is also thought to contribute to survival.

The presence of organism variation in the IMTA system also reduces direct competition
between tiger shrimp in competing for resources. Organism variation can also create a more
stable environment, reducing environmental stress that can inhibit the growth of tiger shrimp.
Additional organisms in the IMTA system, such as mussels or filter media molluscs, can help
clean the water from organic particles and reduce the level of contamination. A cleaner and
more stable environment can create better conditions for the growth of tiger shrimp. In
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accordance with the principle of IMTA, namely the utilization of organic waste utilized by
biota in one container. The decomposition of organic waste can be utilized as a growth of
phytoplankton which will later be utilized by green mussels as natural food (Astriana, 2015).
Green mussels are able to survive and reproduce in high environmental pressure without
feeding and have important roles as biofilters that can improve environmental quality (Eshmat
etal., 2014).

Previous studies have also confirmed that the integration of various species in the IMTA
system allows for increased crop yields through optimization of resources and waste
management (Chopin et al., 2010). In addition, research by Troeill et al. (2009), shows that the
IMTA system can improve economic stability and sustainability through production
diversification. According to Neiori et al. (2007), the use of different species with
complementary ecological functions supports sustainability and productivity in aquaculture
systems.

In addition to the direct benefits to shrimp growth, the IMTA system can also provide
opportunities for diversifying income by selling additional products such as seaweed or small
fish that are farmed. However, as with all aquaculture systems, there are also potential
challenges and risks that must be considered in implementing an IMTA system. These include
potential competition for resources, disease risks, and attention to the ecological balance of the
system. Therefore, careful planning, implementation, and management are essential to ensure
that the IMTA system has a positive impact on shrimp growth and environmental sustainability.

CONCLUSION

The principle of the IMTA system is to recycle cultivation waste from the main species
as a source of energy and nutrients for other commodities so that it can produce harvestable
products and reduce environmental impacts. The IMTA system, as in tiger shrimp cultivation,
utilizes organisms such as macroalgae and bivalves to absorb organic and inorganic waste, and
filter materials such as keiran to clean the water. Although there are challenges such as resource
competition, disease risks, and ecological balance, IMTA provides many benefits. Based on a
comparison of several studies, it can be concluded that the IMTA system has a significant effect
on the productivity of tiger shrimp cultivation. Research shows that tiger prawns in the IMTA-
rice system have better morphometric characteristics and survival rates than other systems
(Alifia et al.,, 2023; Hamsiah et al., 2021). In addition, the combination with green mussels
showed a significant increase in the growth rate of tiger prawns (Evania ef al., 2018).
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