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Abstract  
The Kapuas River is the longest river in Indonesia, on this river there are about 200 species of 
fish which are have important economic values. West Kalimantan has great potential in 
developing freshwater aquaculture. With the geographical conditions which are divided by 
various river streams from small rivers to large rivers. Indonesia tends to only cultivate one 
species of fish (monoculture), so that the results obtained are less than optimal when 
compared to the cultivation of two or more species in one cultivation activity (polyculture). 
Another problem faced in fisheries cultivation is the presence of leftover food which is 
broken down in the water column which can lead to a decrease in water quality, this has a 
negative impact on the growth of aquatic biota and can even cause death. So it is necessary to 
have a cultivation system that is applied to the sustainability of cultivation activities. This 
paper would like to explain and aim to provide ideas for the cultivation system in Indonesia 
in general and West Kalimantan in particular to implement a productive, environmentally 
friendly and sustainable system. IMTA (integrated multi-trophic aquaculture) can be an 
option in the development of environmentally friendly and sustainable marine aquaculture 
because in its production involves several types of interrelated biota that can minimize waste 
from cultivation. The IMTA-based cultivation development model is very relevant to the blue 
economy program of the Ministry of Marine Affairs and Fisheries (KKP), which can increase 
production maximally without damaging the environment of cultivation (zero waste) so that it 
can lead to sustainable cultivation of aquaculture. 
 
 Keywords: Cultivation Model, Aquaculture Business, Sustainable Development 
Goals  
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Introduction 
 The Kapuas River is the longest river in Indonesia, in this river there are around 200 
species of fish and many are of economic importance (Dudley 1996 in Utomo and Suman, 
2008). In addition there are also 112 species of fish in the potentially cultivated Bentuang 
Karimun National Park (Rachmatika, 2002). West Kalimantan has great potential in 
developing freshwater aquaculture. With geographical conditions that are characterized by 
various river streams from small rivers to large rivers. West Kalimantan has various types of 
local fishery commodities that can be developed as superior commodities such as dried fish, 
tengadak, biawan, toman, baung and so on. Efforts in the field of fisheries show a good 
future. When developed and managed properly and properly, aquaculture business will be 
able to increase the economy tremendously and can overcome over fishing activities, then 
aquaculture is a strategic step to develop, because in addition to producing increasing 
production and sustainable sustainability of natural resources will be maintained. 
 In general, the cultivation system applied in Indonesia tends to only cultivate one 
species of fish (monoculture), so that the results obtained are less than the cultivation of two 
or more species in one cultivation activity (polyculture). Another problem faced in 
aquaculture is the residual feed which decomposes in the water column which can cause a 
decrease in water quality; this has a negative impact on the growth of aquaculture biota and 
can even cause death. Aquatic environment conditions will be threatened if there is no 
solution in environmentally friendly cultivation management in Indonesia. Cultivation waste 
that accumulates and accumulates continuously will endanger aquaculture biota and even 
cause death. So it is necessary to have a cultivation system that is applied for the 
sustainability of cultivation activities. 
 IMTA (integrated multi-trophic aquaculture) can be an option in the development of 
environmentally friendly and sustainable marine aquaculture because in its production it 
involves several types of interconnected biota that can minimize waste from the cultivation. 
For example integrated marine aquaculture between fish in floating net cages, sea cucumbers 
and seaweed (Barrington et al., 2009 in Radiarta and Erlania, 2015). In applying the 
technology, it was explained that the cultivation activities in floating net cages resulted in 
enrichment of nutrients around the area.  
 This distribution can be utilized by other aquaculture commodities such as seaweed 
that can extract dissolved inorganic nutrient and damage that can utilize certain organic 
matter and sea cucumbers so that a balance between biological and chemical processes in the 
developing system occurs. The IMTA-based cultivation development model is very relevant 
to the blue economy program of the Ministry of Maritime Affairs and Fisheries (KKP), which 
can increase production optimally without damaging the zero waste environments so that it 
can lead to the development of sustainable aquaculture (Radiartaet al., 2014). This article is 
attempts to answer the question how the cultivation of fresh water with fish-based and local 
plant integration to support the implementation of SDG’s in West Kalimantan Indonesia? 
This article aims to give an idea that cultivation system in Indonesia and West Kalimantan in 
particular can implement productive, environmentally friendly and sustainable systems. The 
benefits of writing scientific papers are to be used as information in environmentally friendly 
and sustainable cultivation systems. In doing so, this paper is using descriptive method with 
qualitative approach.  
 
Integrated Cultivation Concept 
 Astriana (2015) suggested that Integrated Multi-Tropic Aquaculture (IMTA) is a 
method of cultivating a species by utilizing other biota (biofilter) to reduce the contaminants 
produced. Furthermore, it was also explained that IMTA is a cultivation system that consists 
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of several species with emphasis on the role of each species in the ecosystem, such as 
carnivores, herbivores, detritus and filter feeders. The concept of IMTA developed by Thierry 
Chopin is to focus on fish or cultural organisms such as carnivorous organisms which are 
high protein conversion organisms and have high selling value (Wibisono 2007). 
 The selection of commodities for the IMTA system is very flexible; it can be 
adjusted to the selected commodity according to its function in the ecosystem and is a 
commodity with high economic value. With the selection of the right species of cultivation 
the IMTA system will reduce the content of organic and inorganic nitrogen, carbon and 
phosphate (Radiarta and Erlania, 2016). Aliah (2012) stated that Fisheries Cultivation 
Technology "Integrated Multi-Tropic Aquaculture" is an environmentally-friendly green 
technology because the technology is zero emission or waste-free. IMTA-based aquaculture 
is an option for developing aquaculture in line with the concept of environmental 
conservation (Radiarta and Erlania 2016). 
 The basic principle of implementing the IMTA is recycling aquaculture waste 
produced by the main species into a source of energy and nutrients for other cultivation 
commodities, so as to produce products that can be harvested while reducing environmental 
impacts (Ren et al., 2012 in Yuniarsih et al., 2014). IMTA has been tested in various 
countries such as Canada, Chile, Northern Portugal, Delaware and South Africa, whose 
results show an increase in economic benefits (Astriana, 2015). 
 IMTA-based integrated aquaculture was carried out with the aim of utilizing all 
available energy in the waters by various types of cultivated commodities (Barrington et al., 
2009 in Radiarta et al., 2015). The feed given is mostly waste, waste is used in the form of 
solids by detritus animals such as abalone, sea cucumbers and sea urchins. Remaining waste 
in the form of particles is used by filter feeders such as green shells and blood shells. While 
inorganic waste is used by seaweed as nutrients so that it can reduce existing waste 
(Wibisono, 2007). Organic waste from food from fish or shrimp will be utilized by the attack, 
while seaweed will utilize its waters which are rich in nutrients for growth so as to create an 
ecosystem balance (Aliah 2012). 
 
Integrated Cultivation Technology 
 Construction of Cultivation Containers. Construction that can be used in the 
cultivation of flexible integration systems is in accordance with the location and commodities 
that are maintained. In general, many integration systems are applied in marine waters by 
using floating cages either vertically or horizontally stretched. However, it does not rule out 
the IMTA system can be applied in fresh and brackish water. For example, a multi-tropic 
integrated aquaculture model can be carried out on a pond culture system (Aliah, 2012). 
 
  
 
 
 
 
 
 
 
 

Figure 1. Construction of floating net cages those apply Multi level system (Aliah, 2015). 
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Figure 2. Construction and layout of biota in a cultivation environment 
 
In Figure 2 describes the IMTA system originating from fish feed. The fish food given in 
containers is not all capable of being converted to meat and the rest becomes ammonia and 
CO2 from gills as a result of metabolism and feces from the body's residual absorption. Stool 
residue or residual feed waste can be used by remnants or detritus such as sea cucumber, 
abalone, lobster, and sea urchins. Waste in the form of suspense or small POM is used by 
filter feeder animals such as shellfish. Waste in inorganic form or in solution which is not 
used by animals as a nutrient for seaweed to grow and develop. Indirectly the transformation 
of a compound that cannot be used as a compound that is utilized for other organisms. 

 
Biota and Technical of Cultivation. In cultivation with an integrated system of biota 

that can be cultivated to vary, the main key in cultivating the integration system is the 
existence of a food chain relationship that benefits each other between organisms. One 
example that can be applied is to maintain milkfish, seaweed and vanamei shrimp. Integrated 
seaweed in integrated shrimp and fish polyculture is one of the right applications. Milkfish 
and seaweed winds have biological characteristics that can synergize so that the cultivation of 
polyculture is environmentally friendly. Seaweed is an oxygen supply through photosynthesis 
during the day and has the ability to absorb excess nutrients and toxic contaminants in the 
waters. While milkfish as plankton eaters are controlling the excess of plankton in perarians. 
Milkfish shrimps and other organic materials are sources of nutrients that can be utilized by 
seaweed and phytoplankton for growth. Whereas according to Astriana (2015) the biota used 
were P. monodon / shrimp (main species), Crassostrea / oyster and Gracilaria sp. / Seaweed 
(biofilter). 

 
 

Figure 3. Relationship between milkfish, vanamei shrimp and seaweed (Astriana, 2015). 
 
 Radiarta et al., (2014) suggested that the IMTA model applied in the research 
location was an integer between the grouper and seaweed. KJA is used with a size of 3m x 
3m x 3m. each KJA hole is filled with 500 fish with the initial weight of the fish is around 31, 
57 - 3.77 gr. Seaweed that is cultivated with a long line system, which consists of three long 
line units each measuring 50 m x 50 m. one long line unit consists of 25 rises and each ris 
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rope consists of 250 planting points / grass bonds and a planting point of about 20 cm. for 
more details can be seen in figure 4 below. 
 

   
Figure 4. Position of IMTA units in aquaculture environments (Radiarta et al., 2014) 

 
 Radiarta and Erlania (2015) explain that the combination of several commodities 
with different trophic levels is star pomfret (Trachinotus blochii Lacapede), seaweed 
(Kappaphycus alvarezii) and Abalone (Haliotis asinine). Star pomfret is cultivated in KJA 
which consists of four fingers measuring 3m x 3m x 3m and placed in a water depth of about 
14 m. each jar is filled with 500 fish with the initial size of fish is around 3-4 cm (3-5 gr). 
Fish are kept for 150 days (5 months). The feed used in this study is commercial pellet feed. 
Given twice a day ie morning and evening with pellet sizes according to the size of the fish 
cultivated. Feeding with a 3-7% feeding rate from fish biomass. Seaweed is cultivated with a 
raft system of 7m x 7m x 7m each. One unit consists of 35 stretch ropes and each ris rope 
consists of 35 planting points / seaweed bonds with a spacing of about 20 cm. each planting 
point is installed with initial grass seeds weighing around 50 gr. The total weight of seaweed 
seeds / units reaches around 61 kg. 
 Radiarta and Erlania (2016) the IMTA model applied in the research location is a 
combination of sea fish and seaweed. This type of fish used as the main commodity of the 
IMTA system is tiger grouper (Epinephelus fuscoguttatus) and starfruit (Trachinotus blochii). 
Fish grouper is cultivated on six holes and star pomfret on three holes each 4m x 4m x 3m. 
Each hole in the KJA side is 500 tails with the average weight of the initial tiger grouper 
around 29.53-30.30 gr (7-8 cm / tail) and pomfret 7.67 gr (11-12 cm / tail). Fish maintenance 
is carried out for 5 months (150 days). In the application of IMTA only the main 
commodities are given feed supplies, namely groupers and star fruit. While commodities will 
use leftover food that is not consumed and wasted into the waters, some of which will also 
decompose both in the form of particulate organic matter (POM) and dissolved inorganic 
nutrient (DIN) which can be utilized by seaweed. The feed used is commercial pellet feed and 
trash fish. Feed is given twice a day ie morning and evening with pellet sizes according to the 
size of the fish cultivated. Feeding is done by feeding rate of 2-5% from fish biomass in 
adlibitum (until full).\ 
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Figure 5. Integrated system development model (Radiarta and Erlania, 2016). 

 
 Yuniarsih et al., (2014) KJA used is a double net consisting of four holes with the 
size of each hole is 3m x 3m x 3m. The upper jarring is used to maintain the cantang grouper 
(500 fish / holes) and the lower net is used for baronang fish (200 fish / hole). Then the 
seaweed long line unit is used as a control placed at the location near the bay mouth with a 
distance of about 550 m from the IMTA system. 
 

 
Figure 6. IMTA based aquaculture design (Yuniarsih et al., 2014) 

 
 Aliah (2012) the research pond is designed to be approximately 500 m2 in size 
consisting of 12 ponds plus a water treatment pond / reservoir. The commodities used are 
superior monosec male tilapia, tiger shrimp, and seaweed and green clams. In this system the 
condition of the waters is expected to be maintained with good stability because the residual 
organic waste from fish or shrimp will be utilized by the attack, while seaweed will utilize its 
nutrient-rich periran for growth so as to create a balance of ecosystems. Tilapia seed size 10-
20 cm is spread with a stocking density of 5 tails / m2, shrimp 5 tails / m2, and seaweed with 
a long line system of 0.1 kg / m2 or 100-150 gr / point and the attack is spread at the bottom 
of the pond. Put in a basket or long line. 
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Figure 7. The design of the pond and the layout of the pond according to the Best technical 
guidelines Management practice of aquaculture in ponds integrated cultivation model (Aliah, 

2012). 
 
 

 
Figure 8. Position of Cage Maintenance and Construction Unit 

 
 Several studies on IMTA that have been carried out show a positive development 
that the concept of cultivation like this can be developed in Indonesia. Based on the results of 
Radiarta's research, et al., (2014) that in one cycle of integrated seaweed cultivation (IMTA) 
with grouper fish has shown significantly the growth rate and the specific growth rate of 
higher seaweed is contained in monoculture cultivation. Through this IMTA system, the 
increase in seaweed production is very significant at around 74%. 
 Aliah (2012) IMTA's multi-tropic integrated aquaculture technology using tilapia, 
shrimp, seaweed and shellfish maintained in one pond has shown high productivity and fairly 
good environmental stability compared to monocultures. While Radiarta and Erlania (2016 ) 
shows clearly that the application of the IMTA model in the development of marine 
aquaculture is very relevant both in terms of land use, production results and the condition of 
the waters of IMTA development can be applied in locations with limited potential land, but 
the availability of superior commodities to be developed. 
 

Conclusion 
 Based on the description in the previous chapter, it is clear that one of the solutions 
in overcoming the problem of environmental change and sustainable cultivation is to 
implement IMTA (Integrated Multi-Trophical Aquaculture) in aquaculture systems in 
Indonesia both marine, brackish and fresh fisheries. 
 This cultivation development requires the active role of the government so that later 
the cultivation of this system can be applied to large-scale (Intensive / semi-intensive) 
cultivators and traditional cultivators efficiently. The implementation of this environmentally 
friendly and sustainable cultivation system is expected to create a good environment and 
sustainable cultivation. So that it can realize the welfare and progress of Indonesian fisheries 
in the aquaculture sector, which will directly affect the improvement of the Indonesian 
economy. 
 
Integrated Cultivation in Fresh Water 
 One area that has a large potential for aquaculture is West Kalimantan, which has 
various types of local fish that can be developed with an integration system. Cultivation 
systems using fisheries resources must pay attention to the environment in which the 
activities are carried out, so that cultivation is environmentally friendly and sustainable. 
Sustainable aquaculture is aquaculture with the aim of minimizing the impact of cultivation 
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on the environment. So that the environment is maintained and the environment is obtained 
which can be utilized continuously. IMTA is the right system to be applied to maintain water 
quality and increase productivity of cultivation areas. The application of IMTA is based on 
the use of waste as a source of nutrition, so that the food chain cycle will be formed in the 
cultivation system. 
 As an innovation in cultivation, it can integrate sweet fish (Leptobarbus hoevani) as 
the main commodity and mussel mussels (Pilsbryoconcha exilis) as detritus animals (filter 
feeders) that utilize organic waste from fish and aquatic plants in the form of kale and water 
hyacinth (Eichornia crassipes) . Water hyacinth functions as a biofilter in the cultivation 
environment. Puspita et al., (2011) suggested that Eichornia crassipes aquatic plants are 
aquatic plants that are capable of becoming chromium heavy metal phytoremediator agents. 
Plants Eichornia crassipes and Cyperus papyrus are aquatic plants that have the ability to 
stabilize the aquatic environment polluted by various water pollutants. The concentration of 
heavy metal plumbum can be reduced (Tosepu, 2012).  
 Suhud et al., (2012) optimum pH of Cd metal solution (II) which was absorbed by 
the water spinach root was pH 4 with adsorption power of 94.860%, and in water spinach 
stem pH 3 with adsorption power of 94.842%. While the optimum concentration of Cd (II) 
metal solution adsorbed by root biomass and water spinach stems was the same at 600 ppm, 
with adsorption power at the roots of 91.862 mg / g, and at stem 91.118 mg / g. Whereas 
According to Indah et al., (2014) the existing Organic Materials are used as nutrients needed 
for the growth of aquatic plants and water hyacinth plants are able to adapt and absorb the 
content of organic matter well in tofu waste which is then used optimally for photosynthesis. 
 The fish food provided is not all can be converted into meat, the remaining food that 
is not consumed and the results of the metabolism of the fish will settle to the bottom of the 
water. The remaining food can be utilized by residual eating organisms or detritus such as sea 
cucumbers, shellfish and abalone. While suspended nutrients in the form of a solution will be 
used by kale and liquid waste will be filtered by biofilter plants such as water hyacinth. 
 According to Bosma and Verdegem (2011) in Astriana (2015) fattening that 60-
70% nitrogen and 35-86% phosphorus derived from feed end up in sediment. The distribution 
of nutrients can be utilized by other aquaculture commodities, such as seaweed that can 
extract dissolved inorganic nutrients and damage that can utilize certain organic matter, and 
sea cucumbers, resulting in a balance between biological and chemical processes in the 
developing system (Barrington et al., 2009 in Radiarta et al., 2015). Aliah (2012) argues that 
well-maintained specimens in an integrated manner have utilized waste organic waste in 
waters where the remaining organic ingredients of feed and feces from fish and shrimp are 
used inorganic solutions for seaweed growth, as fertilizers and organic waste are used by 
shellfish. The presence of seaweed has also increased oxygen levels during the day. 
 Radiarta and Erlania (2016) within the framework of IMTA, Seaweed is the main 
producer located at the bottom of the tropic system and is widely used as one of the 
commodities in IMTA which functions as a nutrient absorber. Seaweed has a role as an 
economically valuable biofilter and biomass producer, in which cultivation wastes that are 
wasted in the sea either in the form of metabolic products or uneaten leftover feed are sources 
of nutrients that are very beneficial for seaweed growth (Troell et al., 2003 in Yuniarsih et al., 
2014). 
 In the integration system in freshwater the use of water hyacinth can function the 
same as seaweed in sea and brackish cultivation, namely as a supplier of oxygen in the waters 
through photosynthesis during the day and excessive contamination in the waters. While the 
nutrients dissolved in water will be used for water growth kale. Shells at the bottom of the 
cage will utilize the rest of the metabolism of fish for its growth and also function as a 
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biofilter, so that the final waste from aquaculture activities can be minimized. So that 
cultivation by collaborating several types of biota in one container will be effective as well as 
increasing productivity in an aquaculture environment. 
 Construction and Position of Maintenance Units that can be used in cultivating this 
integration can be seen in Figure 8. By using multilevel floating cages which are surrounded 
by cage plots for the maintenance of aquatic plants as bio filter and by-products of the 
integration system in the form of kale. This system is expected cultivation problems and 
constraints in the form of increasing production capacity, maintaining product quality and the 
environment can be overcome. So that it will gradually increase the carrying capacity of the 
environment in the cultivation area. Sustainable aquaculture development is aquaculture 
which has a minimum impact on the environment, thus contributing to community 
development and generating economic benefits. 
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