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Introduction
With a coastline of 7,517 KM, India offers infinite possibilities in fisheries sector.
India is the second largest producer of fish in the world, contributing 5.68% of
global fish production by aquaculture. India has experienced an eleven fold increase
of fish production in the past six decades. India is also a major producer of fish
through aquaculture and ranks second in the world after China. India is the largest
exporter of shrimps to the Netherlands.
In India, two types of inland aquaculture are practiced: freshwater aquaculture and
brackish water aquaculture. Freshwater aquaculture involves the breeding of
freshwater fish like Carp, Catla, Rohu, Magur, Freshwater Prawn, Freshwater Pearl
culture and ornamental fish farming. Freshwater aquaculture production contributes
nearly 55% of the total fish production in India. Brackish water aquaculture
involves breeding of fish that habitat the sea like Sea Bass, Grey Mullet, Tiger
Shrimp, Pacific Vannamei and Mud Crabs. Brackish water aquaculture is currently
practiced in States like West Bengal, Andhra Pradesh, Kerala and Goa.
Fish farmers use a mixture of oil cakes, rice bran, locally available snail, clam or
mussel meat and buffalo meat to feed the fish, in addition to locally available fish
and shrimp feed. Though a significant portion of the fish and shrimp feed currently
being consumed in India is manufactured locally, higher quality fish and shrimp
feed is imported to India from countries such as Thailand, Chile, Peru, Myanmar
and Taiwan. These higher quality feed sell at a premium in the market.
Andhra Pradesh ranks first in coastal aquaculture and fresh water aquaculture in
India. It also ranks second in fresh water fish production and overall value of
fish/prawn production. Andhra Pradesh contributes nearly 40% of the total marine
exports of the country. At second place in fish production in India is West Bengal,
accounting for almost 17% of the total fish production in India, although the
produce, mostly fresh water fish, is consumed domestically. Gujarat, Kerala, Orissa
and Tamil Nadu are the other major producers of fish in India.

Fig 1: Statewise distribution Area under cultivation

Fig 2: Statewise distribution Export Production
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Current Production Techniques in Andhra Pradesh
The current production techniques used are labour intensive and not state-of-theart. There is no clear road map or planning involved in the development of
aquaculture farms in India currently. The practice often adopted is to copy
successful farmers, without attempts made to ascertain the reasons for such
success so as to improve on the success stories. In the designing and development
of farms, no scientific research is made nor is any attempt made to implement best
practices from developed markets. There are no engineers involved in the design,
development or construction of the infrastructure, such as ponds or processing
facilities – trial and error seems to be the guiding principle.
Ponds
The ponds are mostly square or rectangular in shape. Farmers typically erect bunds
on the ground or dig pits in earth to make the ponds. The ponds are flatbed and do
not have any gradients (Image 1). No engineering consultations seem to be made
as ponds are made of varying size and at random. Availability of the land appears
to be the sole concern when developing ponds. Farmers want to make maximum
utilisation of the land available, and therefore prefer square or rectangular ponds.

Image 1 – An aqua culture pond in India being dried in the Sun. Note the flat base

Aeration techniques
Techniques currently utilized for aeration in the ponds are rudimentary with
electrified paddles (Image 2) and blowers utilized for keep the water moving,
thereby helping in maintaining Dissolved Oxygen (DO) levels under acceptable
ranges (Image 3). However, farmers typically refrain from using electrified paddles
during winter months as they tend to cause the water temperature to fluctuate
significantly, affecting the crop. Therefore, in winter months, blowers which keep
the water circulating from the bottom to the top are utilized for maintaining DO
levels. This technique does not afford the farmers with precision control over DO
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levels and also results in constant stirring of sediments in the water, thereby
affecting water quality.

Image 2 – An electrified paddle resting at the bottom of a pond

Image 3 – Electrified paddles are being utilized for aeration
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Water Quality – Testing and Control
Most farmers have very simple testing facilities in place at their farms, where they
test basic metrics such as DO, PH levels, Salinity etc. (Image 4). The readings are
recorded manually in notebooks and there appears to be no centralized or localized
database available for recording the readings. Upon interviewing the testing
personnel, it appeared that there was no knowledge available as to the corrective
measures to be taken in the event the readings were not within acceptable ranges.
Water samples are taken twice daily, once in the morning and once in the evening,
for testing purposes. There is no infrastructure in place for continuously monitoring
water quality and other relevant parameters. Even though recordings are being
made, no effort seemed to be made in utilizing those readings for the purpose of
making forecasts or to study seasonal variations in the metrics so as to take
mitigating steps.

Image 4 – Rudimentary labs are set up for testing water quality at the farms
In contrast to the farmers however, the processing plants seem to have much more
advanced testing facilities available. Up to 48 hours prior to making purchases from
the farmers, the processing plants send their representatives to these farms with
mobile testing kits, who then do preliminary testing of the crops – the primary
focus being identification of the presence of antibiotics. Samples are also collected
for detailed testing at the processing plants and further testing at the regional
laboratories of the Marine Products Export Development Authority (MPEDA). Some
larger groups such as Ananda Group have their own laboratories which are capable
of doing in-depth testing. Smaller farmers and processing plants however, rely on
the facilities provided by MPEDA for in-depth testing purposes. About 5-6 years
ago, approximately 50% of the samples tested turned out positive for antibiotics
and therefore were rejected. However, as a result of sustained efforts from the side
of MPEDA and processing plants, this rate has now come down to about 10% of the
samples and is expected to further decrease. Processing plants have a bigger role
to play in bringing this rate down as they stand to lose the most if any of the
exported products are tested positive for antibiotics as it would lead to their
blacklisting in developed markets.
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Cold Chain
Cold chain capabilities in the sector belong almost exclusively to processing
companies. These processing companies collect the crops from the farmers using
insulated ice trucks, which are then brought to the processing plants. Once the
crops are processed or turned into value added products and frozen at the
processing plants, they are then packed and shipped off in reefer/refrigerated
trucks. Even though infrastructure is available in the form of reefer trucks, they are
not utilized for collecting the crops from the farms and to bring them to the
processing plants. Instead, the crops are filled in crates, which are then covered in
ice, which are them stacked inside insulated tricks which do not have refrigeration
or climate control capabilities. The reason behind this is that the crates that are
used for transporting the crops do not allow for air passage through them (Image
5). Therefore, if they are transported in refrigerated trucks, even if the
temperatures are maintained at about 4 degree Celsius (Fresh crop needs to be
maintained close to 4 degree Celsius in order to preserve its cytoplasm) inside the
trucks, the crates in the middle and at the bottom of the trucks are not able to
maintain the temperate owing to lack of air passage, therefore leading to damage
of the crops. Therefore, the processing companies prefer to fill the crates with ice
and transport them in insulated ice trucks, which will ensure that the temperature
within individual crates remain close to 4 degree Celsius. Processing plants,
however, do not have any systems in place to monitor temperatures in individual
crates and engage in ‘guess-estimating’ the temperatures within individual crates,
assuming that it remains close to 4 degrees Celsius. Once the crops are frozen,
they are then transported using reefer trucks as the impact of temperature
variations on cytoplasm is no longer a concern.

Image 5 – Crates utilized for transporting crops (Representational image)
Farm Management and Effluent Treatments
Aqua culture farmers in India are slowly moving away from the use of tidal water
for aquaculture as it has been learned that using tidal water for aquaculture
farming significantly improves the risks of contamination and contagion of diseases.
As a result, more and more farmers are turning to brackish groundwater for the
purpose of aqua culture. The ponds are filled with groundwater and after a crop
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cycle which lasts for 120-150 days, the water is drained away using pumps. The
almost dry ponds are then left to dry under the sun (Image 6), leading to a
downtime of 2-3 weeks before the next crop cycle can start.

Image 6 – After draining most of the water, the ponds are left to sun dry
The water that is drained away is neither treated nor reused, leading to wastage of
water. As the water that is drained away is not treated for effluents, they pose
severe environmental challenges as well (Image 7).

Image 7 – Water drained away from ponds are not treated for effluents
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A few unsuccessful attempts were made by the farmers for utilizing liners inside
ponds, so as to reduce the down time between two crop cycles, but owing to lack of
quality welding techniques, leakages were common, damaging the linings quickly,
causing the farmers to abandon liners until quality alternatives could be found. In
order to protect the crop from birds, lines of cables are drawn across the ponds,
making it difficult for the birds to fly in and out (Image 8)

Image 8 – Cables are drawn across the ponds to keep the birds away
Feed
There are a lot of local manufacturers of fish and shrimp feed in India, producing
high quality feed, which are widely used by the farmers. The Charoen Pokphand
Group (CP Group) was the first international company to make a significant impact
in the fish and shrimp feed market in India. The company started its operations in
India in early 1990s with feed imported from Thailand. Since then, the company
has set up multiple manufacturing facilities in India, catering to the local market.
Although the feed produced by CP group sells at a premium in the market, there is
considerable demand for their product in the market as the farmers are increasingly
aware of the benefits of using higher quality feed, which translates into higher
yields for them. While visiting farms, it is not uncommon to see bags of CP Group
shrimp and fish feed (image 9).
A Dutch conglomerate which is one of the foremost producers of fish and shrimp
feed in the world has long been present in India in the field of shrimp field and
carries with it significant good will. However, the company focuses more in the
business of feed additives and probiotics in the market, carving out for itself a
niche.
The market currently has space for both local manufacturers as well as premium
foreign brands, which are active in their respective niches. The manufacturing
facilities for fish and shrimp feed are located mostly in Andhra Pradesh region of
India.
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Image 9 – Bags of shrimp feed manufactured by CP Group is a common sight
Processing Plants
Processing plants are relatively well equipped and well maintained and often use
modern machinery imported from countries such as the USA, Denmark, China,
Vietnam, Thailand and even the Netherlands. The plants are typically labour
intensive and only partially automated (Image 10). Processing companies typically
shop around for best prices and therefore it is not uncommon to see machinery
from different countries/companies in the same processing plants.

Image 10 – Processing plants are highly labour intensive
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Considering cheaper labour costs, processing companies are yet to consider fullyautomated plants and therefore inter-connectivity between the machines is not a
priority currently. Not all machinery is optimally utilized in the processing plants
and the utilization is determined by confirmed product orders. Laitram, the US giant
in seafood processing machinery remains the largest supplier in the market, though
cheaper machinery from South East Asia is slowly increasing the competition in the
market. A prominent Dutch company in shrimp cooking machinery recently
concluded its first sale in the country when it sold a shrimp cooker to a processing
plant in Kerala, India. Although processing plants are relatively in a much better
shape than the ponds, concerns such as heavy condensation observed in ceilings,
potential seepages through poorly insulated floorings and wall tiles require
addressing in order to ensure perfect quality control.

Conclusion
Opportunities
Although the aquaculture industry in India started in the year 1986 and has grown
phenomenally since then, the growth has hardly ever been scientific or organized.
Through trial and error, the Indian farmer has learned to improve his yield and
protect his crops against diseases. However, there is still a long way to go and the
sector could use knowledge and expertise from the Netherlands to improve yields,
increase resistance from diseases, utilize the resources more efficiently etc. Right
from designing and engineering of aquaculture ponds to sale of Individually Quick
Frozen (IQF) machinery, the possibilities are infinite. From sensors that could do
real-time monitoring of water quality, temperature etc. to fish feed, there exist
numerous areas where Dutch companies can carve out niches for themselves.
Dutch expertise in areas such as Internet of Things (IoT) based real-time
monitoring, Recirculating Aquaculture System (RAS), big data analysis and
forecasting will help the Indian farmer to manage his risks more effectively and
improve his production efficiencies. Products such as laser welded liners, high
quality tanks that could be utilized for aquaculture etc. will help the farmers to
significantly improve yield per given area, reduce the downtime between crop
cycles and increase the number of crop cycles in a year.
In addition to specialized areas such as above, in areas where the Netherlands has
been traditionally strong in, such as waste water and effluent treatment or feed
additives and pre-mixes, there exists very good opportunities in Andhra Pradesh,
provided Dutch entrepreneurs approach the market with a good strategy.
Majority of the farmers are not aware of what technologies are available that could
help them protect their crops and increase their yields. If we are able to bring these
technologies and equipment in contact with the local farmers, Dutch entrepreneurs
in aqua culture field will definitely be able to do business in India.
Challenges
As is often the case, the market is price sensitive. But as the experience of certain
foreign companies already in the sector indicates, the farmers and processing
plants are willing to invest in costlier technologies and equipment, if they are
convinced that it leads to increased yields and thereby profits.
Risk mitigation, which is a prime focus for aquaculture elsewhere, is not yet a
priority in Indian aquaculture market. Farmers are not used to making investments
to mitigate risks which they are not yet aware of or have experienced yet.
Investments are often made as corrective measures and not beforehand. Farmers
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need to be made aware of the benefits of risk mitigation and management and how
it indirectly helps in improve their profits, which will open up a lot of possibilities.
Dutch entrepreneurs need to be focused on where they try to enter the market. The
perception in the market is that Dutch technology is expensive, so a conscious
effort needs to be made to keep the discussion focused on the monetary benefits
and advantages of using Dutch technology and products and not on the pricing.
Also, export based aquaculture would be sweet-spot to focus on when trying to
enter the market as against aquaculture focusing on domestic consumption, as
export based aquaculture value chain has deeper pockets and a demonstrable
requirement to improve quality and yield. Entrepreneurs would really benefit by
working closely with the Dutch Trade Network in India when entering this market.

What can we offer?
We know the market and the key stakeholders in the market. We can help you
make the right connections and identify solid business opportunities. We can also
use the intelligence collected from our network to advice on counterparts who could
do business with you. We can also make introductions for you to relevant
stakeholders. We want to see you succeed!

Relevant Events
1. Aqua Aquaria India 2017, Nehru Maidan, Mangalore, Karnataka from 14th to
16th May, 2017 (https://aquaaquaria.com/The-Show)
2. India International Seafood Show – 2018, Panjim, Goa from 10th to 12th Feb,
2018 (http://www.indianseafoodexpo.com/)

More Information
For more information, you can read the detailed study on the Indian aquaculture
market in the Aquaculture in India Report 2017:
https://www.rvo.nl/sites/default/files/2017/04/aquaculture-in-india-report2017.pdf
You can always contact us for more information at:
Landbouw Team, Embassy of the Kingdom of the Netherlands in India, New Delhi,
Email: NDE-LNV@minbuza.nl
Netherlands Business Support Office, Hyderabad, Email: Hyderbad@nbso.info
Netherlands Business Support Office, Ahmedabad, Email: Ahmedabad@nbso.info
Netherlands Business Support Office, Chennai, Email: Chennai@nbso.info
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Colofon
Dit is een publicatie van:
Netherlands Business Support Office, Hyderabad, India
Contactpersoon:
Ajay Justin Odathekal, Chief Representative
Ram Babu Vedantham, Deputy Representative
Hyderabad@nbso.info
+91 40 4203 0789
RVO.nl
De Rijksdienst voor Ondernemend Nederland (RVO.nl) is onderdeel van het
ministerie van Economische Zaken. RVO.nl stimuleert ondernemers bij duurzaam,
agrarisch, innovatief en internationaal ondernemen. Over de grens liggen vele
mogelijkheden en kansen. RVO.nl begeleidt ondernemers met internationale
ambitie bij het vinden van informatie over de exportmarkt. Ook helpen wij bij het
leggen van contacten met zakenpartners en het benutten van (financiële)
ondersteuning.
NBSO Hyderabad
Het NBSO-netwerk bestaat uit 20 kantoren in 10 landen. De kantoren zijn
gevestigd in regio’s die kansen bieden voor Nederlandse bedrijven, maar waar geen
ambassade of consulaat aanwezig is. De NBSO’s hebben een uitstekend regionaal
netwerk. Hierdoor zijn zij in staat u snel de juiste informatie te leveren. Bovendien
heeft het NBSO goede contacten met de overheid in het land. Het NBSO-netwerk
wordt mogelijk gemaakt door RVO.nl en werkt nauw samen met de Nederlandse
ambassades in het buitenland. Het NBSO in Hyderabad maakt integraal onderdeel
uit van het Economisch Netwerk in India. Dit netwerk bestaat tevens bestaat uit de
Nederlandse Ambassade te New Delhi, de Landbouwraad en de Netherlands Foreign
Investment Agency.
© RVO.nl | April 2017
RVO.nl streeft naar correcte en actuele informatie in dit dossier, maar kan niet
garanderen dat de informatie juist is op het moment waarop zij wordt ontvangen,
of dat de informatie na verloop van tijd nog steeds juist is. Daarom kunt u aan de
informatie op deze pagina's geen rechten ontlenen. RVO.nl aanvaardt geen
aansprakelijkheid voor schade als gevolg van onjuistheden en/of gedateerde
informatie. Binnen onze website zijn ook zoveel mogelijk relevante externe links
opgenomen. RVO.nl is niet verantwoordelijk voor de inhoud van de sites waar naar
wordt verwezen.
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