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 CHAPTER 1

Research and Development of Technology

1.1. Genesis

The freshwater aquaculture sector of India is
dominated by carps as it is the mainstay in
production and consumption in India. Most of
the R & D efforts have been diverted towards carp
culture, resulting in a growing trend of Indian
Major Carps (IMC) over a period of 60 years in
India. At present around 90% of the aquaculture
production contributed by carps, out of which
IMC contributes around 80%. The preference of
carps is primarily due to consumer preference,
fast growing, filter feeding nature of the fish
which can easily be grown in the existing
community as well as private ponds, adaptable
to a wide range of physical and management
inputs.

In pre-independence India, carp seeds were
collected from the natural riverine systems which
were lost afterwards. This has challenged the
nation to develop alternative source of fish seed
for stocking. The development of breeding
technology for the carps was considered as
national priority and significant research effort
was given to develop seed production
technologies. Through series of experiments, Dr
Hiralal Choudhuri and Dr K.H. Alikunhi were
able to breed carps for the first time in 1957 in
captivity by administering carp (fish) pituitary
extract. This has opened new vista of
opportunities in the seed production sector.

The need for a structure to facilitate breeding
operations led to the development of a wide
range of carp hatchery systems like bundh, glass
jar hatchery, happa, circular hatchery, etc. Till
today, most of these systems continue to be used
in diverse ways. Among them, the circular
cement hatchery is most widely used for carp
seed production. In earlier days the spawning of
carps, hatching of eggs and rearing of hatchlings
up to spawn stage were carried out in different
rectangular hapa made up of cloth. They were
fixed in the pond for clear oxygenated water. In
hapa system, the entire operations were weather
dependent and subjected to various

environmental hazards. During seventies, glass
jar hatching units of various capacities were
designed and made to use successfully for
hatching. The system had its own drawbacks for
commercial seed production. During eighties, the
carp eco-hatchery technology got familiar in
India. During nineties, different models of
hatcheries with different materials (HDPE, PVC,
LDPE liner, Ferro-cement, etc. in various shapes
and sizes) came to the existence with certain
degrees of success at research level, but, they
could not penetrate to the grass root levels.

The cemented system of hatchery suffers from
many disadvantages like use of fixed structure,
need for larger land area, specialized mason to
construct the structure, difficult to repair and
maintain, etc. In addition to the structural
problems, the management issues like
availability of skilled manpower for construction
and maintenance, difficulties to use in leased
land, lack of portability, etc. made it difficult for
the farmers in the remote and inaccessible areas
to use the cemented hatchery technology. With
the increase in the demand for the local seed
production of carps, there was a need to develop
alternative hatchery system which is small,
portable and ready to use at the user’s level.

This need assessment has motivated, ICAR -
Central Institute of Freshwater Aquaculture,
Bhubaneswar through a series of trails to develop
portable hatchery in collaboration with ICAR -
All India Coordinated Research Project on
Plasticulture Engineering and Technology
(earlier known as Application of Plastics in
Agriculture) during 2001-2006. The centre has
designed and developed the complete set of
hatchery system in FRP for carp fish breeding and
hatchery rearing of seed. In recent times there are
available several inducing agents for fish
breeding. Newly developed FRP hatchery
coupled with easy availability of hormonal
products may change the carp seed production
scenario at rural front and ultimately aquaculture
productivity in the 21st century in the country.
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1.2. Development of Technology

Under the main theme of work (AICRP on PET),
since 2001 several designs were made for a
complete set of portable carp hatchery, units were
fabricated in the workshop of AICRP on PET,
ICAR-CIFA, Bhubaneswar and trials were
undertaken. Finally, a well-tested portable carp
hatchery made up of FRP of capacity of one
million seed (fish spawn) production per
operation got developed. The details of the
product design and development of the system
into a technology package is enumerated below.

1.3. Components

The system consists of Breeding/ spawning pool,
Hatching/ incubation pool, Egg/ spawn
collection chamber and Overhead storage tank/
water supply system.

Hatchery Set up

1.3.1. Breeding/ Spawning Pool

The breeding pool is cylindrical in shape with
2.15 m diameter, 0.9 m height and 3400 liter
capacity. The bottom is with uniform slope (1:22)
towards outlet at the center. The wall thickness

varies 4.2 - 6.0 mm. To provide water circulation/
flow, 5 numbers of 15 mm diameter rigid PVC
elbows are fitted at the bottom of the sidewall at
equal spacing. Five numbers of rigid PVC nipples
15 x 75 mm are fitted with elbows in the same
direction. A single point water inlet of 25 mm
diameter is also fitted at the sidewall of the
bottom. All the water inlet pipes are
interconnected and fitted with individual full-
way valves to control the flow of water. One
shower is also provided at the top of the tank to
sprinkle and aerate the water. The water supply
to the pool comes from the overhead tank. The
system is suitable for breeding 20 - 24 kg of carps
in field conditions. The breeding success has been
recorded at cent percent level in various carp
species. The flow rate of water during egg
collection is maintained in the pool at 1.0-1.5 l/
sec depending on species.

1.3.2. Hatching/ Incubation Pool

The pool is cylindrical in shape with 1.4 m
diameter, 0.98 m height and 1200 liter net egg
incubation volume. It consists of egg incubation

Fig. 2. Breeding pool design



- 3 -

Fig.3. Hatching pool design

chamber, FRP inner chamber, water supply
system and accessories. The FRP inner chamber
of the tank is with 0.4 m diameter and 89 cm
height, covered with nylon bolting cloth of 0.25
mm mesh to filter excess water to the drain. Six
numbers of RPVC (15 mm diameter) duck-
mouths are fitted at the bottom of the hatchery
at 45o in between outer and inner chamber at
equal distances to get required water flow for the
eggs. It also has drainage outlets fitted at the
centre and at the outer chamber for draining and
cleaning purposes. The carp eggs are introduced
in the outer chamber of the system and water
flows continuously through the duck-mouths.
The excess water flows continuously through the
cloth of the inner chamber to the outlet pipe. The
eggs hatch out in 14 - 18 h and remain in the pool

for 72 h. The spawn is collected from the hatching
pool through spawn collection tank. It has the
capacity of hatching 1.0 - 1.2 million eggs per
operation. The hatching percentage of the carp
eggs in the system is found generally above 85.
The flow rate in the pool during operation is
maintained at 0.3-0.4 l/sec.

1.3.3. Eggs/ Spawn Collection Tank

This is a rectangular tank of size 1.0 x 0.5 x 0.5 m
with capacity of 250 liter. Its wall thickness is 3
mm. The water level in the tank is maintained at
a height of 0.45 m (net water volume 225 liter).
To drain the excess water, PVC pipe of 63 mm
diameter and 150 mm length is fitted at a distance
of 38.7 cm from the bottom. Cotton inner hapa of
the tank size is fixed inside it to collect eggs/
spawn from breeding/ incubation pool,
respectively.

1.3.4. Water Storage Tank

Water storage tank of capacity 2000 liter or above
is required to operate the hatchery unit. The
breeding pool and hatching pool are connected
to the water storage tank separately or together
in the same water line. One 1.0 HP pump set with
2" suction and 2" delivery is required to fill the
storage tank periodically to supply water to
hatchery continuously.
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 CHAPTER 2

Utilities and Adaptability of FRP Carp Hatchery

2.1. Advantages of FRP Carp Hatchery

Easy to transport to different locations
Easy to install and operate
Require less space (6.0 x 3.0 m) for
installation and can even be placed on a
pond dyke
Easy to repair and replace minor fittings
Suitable for small scale breeding with
production capacity of 1.0-1.2 million
spawn of Asiatic carps in one operation.
Efficiency above 85%.
Less weight and durable for 15 years.

2.2. Species Suitable for Breeding

The system is suitable in field conditions for

breeding of most of the cultured carps in India
viz., Rohu (Labeo rohita);  Catla (Catla catla); Mrigal
(Cirrhinus mrigala); Kalbasu (Labeo calbasu);
Fimbriatus (Labeo fimbriatus); Silver carp
(Hypothalmichthys molitrix); Grass carp
(Ctenopharyngodon idella); Common carp
(Cyprinus carpio); etc. With some modifications,
this system has been used for breeding of Magur
(Clarias batrachus); Pangasianodon hypophthalmus;
Pabda (Ompok bimaculatus); Tengra (Mystus
vittatus & M. gulio); Silver barb (Puntius sp.), etc.
In lean season the system can be used for
ornamental fish rearing or common carp
breeding.

Species suitable for breeding
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2.3. Steps of Hatchery Operation

Clean the breeding and hatching pools by
potassium permanganate (KMnO4) solution and
then by water before the hatchery operation.

Close the outlet valve of breeding pool and then
fill it with water. Fix a clean cotton hapa inside it
for brood fish conditioning.

Collect fish breeders male to female ratio in 1:1,
transport them to breeding pool, place them in
hapa and run the shower for conditioning.

After 1-2 hours of conditioning, inject the
breeders with suitable inducing agents and dose,
release them to the breeding pool, remove the
hapa, cover the pool with net clothing to prevent
the escape of brood fish by jumping out from it
and run the shower.

After 4-5 hours of injection, allow the flow/
circulation of water in the breeding pool, open
the outlet valve, allow the water to pass from
breeding pool through the hapa of the eggs/
spawn collection tank to the outside. If eggs
released from the fishes, they are collected and
removed by the hapa in the eggs/ spawn
collection tank. The water current and whirling
effect is created in the breeding pool by regulating
the water flow through the inlets and outlet.

In hatching pool fix the FRP inner socket and then
fix the screen on the socket, fix the PVC drain
pipe in the center of the tank to drain excess
water, the height of the drain pipe in the pool is
maintained at 0.9 m so that, up to that height
water level can be maintained, give water
circulation in the egg incubation chamber
through duck-mouths (inlets).

Collect the released eggs from the egg/ spawn
collection tank by hapa time to time, measure
them and release to the egg incubation chamber
of the hatching pool. The egg release generally
stops within 8-10 hr from injection to breeders.

Remove the breeders from breeding pool once
the spawning is over. They may be released to
the pond after dipping them in 5 ppm KMnO4,
clean the breeding pool by KMnO4 solution and
then by water.

On release of eggs maintain the flow rate in the
hatching pool in such a way that the eggs float in
the water (can be checked by putting light from
a torch from the top of water), periodically check
the eggs/ spawn, clean the filtering mesh by a
brush with long handle from the side of inner
chamber to avoid water choking.

On 4th day collect the spawn through hapa in
the eggs/ spawn collection tank by opening the
outlet valve connected to the outer wall of the
hatching pool.

After spawn removal the hatching pool and the
eggs/ spawn collection tank are cleaned by
KMnO4 solution and then by water.

To avoid direct sun light to the pools and tank,
over the hatchery unit a shed may be erected.
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 CHAPTER 3

Technology Commercialization and Dissemination Policy

3.1. Beginning of Commercialization

The “FRP Carp Hatchery Technology” got
released to the nation by His Excellency the
Governor of Odisha, Shri Rameshwar Thakur on
14 July 2006 at ICAR-CIFA, Bhubaneswar. One
leaflet “Portable carp hatchery: A CIFA product”
got released by the Excellency on the occasion.

technology. Hence, in March 2016, ICAR-CIFA
had re-examined the process and come into the
conclusion that the technology is very important
and impact making and hence, the support of the
ICAR-CIFA in terms of installation, capacity
building, training, monitoring and technical
support on the linked technology like brood stock
management and seed rearing is essential to
make the FRP hatchery technology successful. In
addition to the gadget, the technological support
involves additional cost as well as manpower.
The technology is unique and most of the users
are within the government sector like ICAR
institutes, state agricultural universities, state
governments, etc. Therefore, the expectations
from the institute is very high and institute need
to work proactively to meet the demand of the
sector. After 1 April 2017 till 31 March 2017, total
43 such hatcheries have been fabricated or in the
process of fabrication.

Looking at the need of the sector and demand of
the users, a new approach to the
commercialization process was adopted. Under
the new policy, the Agri-Business Incubation
Center of ICAR-CIFA (ABI-CIFA) was given
responsibility to commercialize the product in a
techno-commercial mode following existing
guidelines of Indian Council of Agricultural
Research. ABI engaged one private firm to
fabricate the FRP hatchery while other technical
support is being provided by ICAR-CIFA in a
self-sustainable basis. The ABI undertake
responsibilities of marketing, technical support,
installation and capacity building. Now the users
will pay for the cost involved in technology and
capacity building.

3.3. Technology Adoption

Within a short span of time, the dissemination
has been quite remarkable. The graph (Fig. 4)
shows the number of hatchery units established
across the country from the year 2003 to 2017.
Till 31 March 2017, there are 362 hatchery units
established or in the process of establishment
with as high as 74 units in the year of 2013 alone.
There is growing confidence of the technology

This technology got commercialized by the
Indian Council of Agricultural Research, New
Delhi on 21 June 2006 and the purchaser of the
technology was M/s M.R. Aqua Tech, B-63,
Ashoka Markets, Bhubaneswar-751009, Odisha.

3.2. Commercialization Policy

During 2006-2014, the institute had followed
outright commercialization policy where a
private firm had given full commercial rights to
produce and install the hatcheries in various parts
of the country. The FRP hatchery was again re-
commercialized with effect from 22  February
2013 following same process, and terms and
conditions as in the first one. During this process
325 such hatcheries were fabricated and installed
in various part of the country. The commercial
firm had the responsibilities to produce the
hatchery while ICAR-CIFA provided direct and
indirect technical support through various
programmes.

Such dual approach had led to sub-optimal
interaction and support from ICAR-CIFA with
respect to the technical support necessary for the
successful implementation of the hatchery
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adopters from the date of commercialization of
the technology in 2006.

Table 1. Year wise FRP carp hatchery supply

Fig. 4: No. of hatchery units established (year wise)
across the country

Geographically, the portable FRP carp hatchery
units have been installed and benefited to all
regions of the country (Fig. 5).

Table 2. Region wise FRP carp hatchery
distribution in India

Sl. No. Year Nos
1 2003 2
2 2004 0
3 2005 6
4 2006 25
5 2007 9
6 2008 5
7 2009 10
8 2010 44
9 2011 27
10 2012 24
11 2013 74
12 2014 43
13 2015 15
14 2016 52
15 By 31 March 2017 26

Total 362

Sl. No. Region Nos
1 Eastern 90
2 Western 11
3 Northern 22
4 Southern 22
5 Central 14
6 Island 11
7 North East Hill Region 192

Fig. 5. Dissemination of portable hatchery
technology across the regions

Around 53% of the total installations are done in
Northeast region of the country, where fish is in
high demand. The next important region to
which the technology penetrated is Eastern
region, with 25% of the total. The most important
end-users are the KVKs, regional centers and
headquarters of ICAR institutes (Table 3; Fig. 6).
The SAUs and universities are the second
important beneficiary. To produce and meet the
demand of fish seed for their region, the state
governments in many states have established
these units. Amalgamated Plantation Private
Limited (unit of Tata Tea) has come forward to
produce seed for their own requirements using
portable FRP hatchery.

Table 3: Portable hatchery units with different
stakeholders in India

(As on 31 March 2017)

User Organizations Number
of Units

ICAR Institutes 60

KVK's 37

SAU/ CU/ Univ./ Colleges 45

State Fisheries Departments 76

ICAR/DBT/DST projects 28

TSP - CIFA for tribal

communities of India 15

NEH - CIFA for 8 NEHR

States of India 70

Corporates/ NGOs 22

Farmers 9

Total Units 362
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Fig. 6: End users of portable FRP carp hatchery

The NGOs like Ramakrishna Mission, Sahavagi
Bikash Abhijan, West Utkal Agriculture Centre
and HESCO are producing large numbers of
seeds to supply and to improve the livelihood of
their localities. But, the most important end-users
who earn high level of profit are the individual
entrepreneurs, who run the hatchery for
commercial purpose and are able to generate
income to sustain their family. Overall the
hatchery technology is giving benefits to all
sections of the society.
3.4. Domains of Adoption
The technology packages of fish seed production
inclusive of brood stock raising, hatchery
operation and seed production were initially
adopted widely in the West Bengal and spread
rapidly to many states like Odisha, Andhra
Pradesh and Assam. Among all West Bengal
continues to be the dominating player in the seed
production in the country. In general, the seed
production is very popular in the eastern coastal
regions, where freshwater is abundant. These
regions are not only surplus in fish seed
production, but also provide seed to many other
interior and relatively seed scarce regions like
rain-fed regions. The coastal regions also suffer
from the constraints of the abundance of natural
predatory fishes like murrels and catfishes, which
influx into the seed production system through

flood water. Flood is a major constraint in this
region. In some plain areas water is abundant,
but the seed production systems are not
predominant like Indo-genetic plains and terrai
belt, where aquaculture neither a popular
enterprise nor it suffers from problems of flood.
In comparison to costal and plain regions where
water is abundant, the areas like hilly rain-fed
regions suffer from limited aquatic resources for
aquaculture purposes. In many cases the rainfall
are high, but for the limited period. In the hill
regions even through rainfall is high, they suffer
from limited suitable land for creation of water
bodies. Where as, in case of the rain-fed areas
there are many different categories of water
resources like small, large, seasonal and
perennial. In these water bodies the possibilities
of the aquaculture are being explored due to the
economic opportunities in integrating
aquaculture in the existing multiple use of water
resources. Therefore, a growing attention to
develop aquaculture in the hilly as well as rain-
fed areas is creating demand to develop seed
production in these regions. All of these
categories of the regions can be treated separately
from the point of operational, strategic and policy
perspective. The salient features from the regions
in the perspective of the FRP carp hatchery
technology is as below (Table 4).
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Table 4. Domains of adoption for FRP carp hatchery technology

the technology. In the coastal zone, there are
many seed producers, but the portable hatchery
can be operated in a small space and in a smaller
scale. In the hilly regions, many of the hatcheries
are being used to breed exotic carps. But the
important constraints in the hill areas are
availability of the brood stock and rearing space.
The plain regions are the other important
beneficiaries of the technology as the aquaculture
is rapidly expanding in these areas and the
hatchery is being able to put in good use.

Among the four adopted zones, maximum
numbers of hatcheries are being taken to the rain-
fed areas. The rain-fed areas are seed scarce
region as seeds are being available at distant
places and constitute most important constraint
to aquaculture. The hatcheries are being used to
supply the seed at the earliest so as to stock the
seasonal as well as perennial water bodies
quickly after rain. The coastal and flooded zones
also constitute the important adopted zones for
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Table 5. FRP carp hatcheries in different states of India and their status by 31 March 2017
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Hatchery at ICAR-RCER, Patna, Bihar Hatchery at Karapuza Reservor, Wayanad, Kerala
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Hatchery at ICAR-CIFA, Kausalyaganga, Odisha Hatchery at Jamusahi, Nayagarh, Odisha

Hatchery at Puranapradhan, Balianta,
Khordha, Odisha

Hatchery at Rengali, Sambalpur, Odisha
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Hatchery at Bali Island, Sundarban, W.B. Hatchery at Amarpur, Potaspur, W.B.
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Hatchery at AAU, Anand, Gujurat Hatchery at Uttarkashi, Uttarakhand
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Hatchery at Gauhati University,
Guwahati, Assam

Hatchery at Sonajuli, Papumpare,
Arunachal Pradesh

Hatchery at Ulubari, Guwahati, Assam Hatchery at Rowota, Udalguri, BTC, Assam
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Hatchery at Purul, Manipur Hatchery at ICAR Centre, Imphal
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Hatchery at Rengpo, Sikkim

3.5. Feedbacks and Responses from Users and
Organizations

Feedbacks and responses from use of the FRP

carp hatchery have been diverse and widely
appreciated by the range of users in contributing
carp seed production in their respective regions.
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Table 6. Citation/ Appreciation/ Recognition Citation & Source

National Fisheries Development Board,
Ministry of Agriculture, Govt. of India,
Hyderabad Vide Letter No. (F.No.NFDB/Z-
II/CIFA/IAP/PFRP-03/2013-14/1348 dated
28/10/2013) wrote to different states/
implementing agencies of the country for
adoption of FRP Carp Hatchery Technology.

Working Group on Agriculture Research and Education for the Eleventh Five Year Plan (2007-
2012), Government of India, Planning Commission stated “Installation of FRP carp hatchery and
induced fish breeding in some tribal districts of North-East Hill Region would help in enhancing
the seed production to at least 50% more”.
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Western Orissa Rural Livelihoods Project
(WORLP) funded by Department for
International Development (DFID) for the
hatchery installed at Sahbhagi Vikash Abhiyan
(SVA), Bilenjore, Nuapada District, Odisha
appreciated the performance of the technology
and proposed to replicate the same to other
areas. Similar FRP carp hatchery was
established in West Utkal Agricultural Center,
Diptipur, Bargarh District, Odisha in 2007 for
supplying spawn to the rainfed regions of the
district.

Seven sets of Labeo fimbriatus were bred
successfully using a portable hatchery at
RRC of ICAR-CIFA, Bangalore. More than
0.1 million spawn was obtained from the
breeding operation”. The Secretary, DARE
and Director General, ICAR visited the
Division on 30 April 2005. On his visit to
the FRP eco-hatchery, he was happy to see
the hatchery process of rohu eggs, which
had been bred much ahead of the normal
breeding season
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Anand Agriculture University, Anand,
Gujarat in 2015 published the news on “First
time in Gujarat- AAU brought and installed
the Portable Fibre Reinforced Plastic
Hatchery”. Successful demonstration of the
FRP carp hatchery in farmer’s field in Gujarat
has been done.

This technology (FRP carp hatchery for seed production) is being introduced in Meghalaya through
the Aquaculture Mission. All the entrepreneurs (14 nos) have been trained at MSFR&TI, Mawpun
and Digrichirring Fish Farm, Tura. Meghalaya State Aquaculture Mission has earmarked 100 FRP
carp hatcheries for the state and declared 60% subsidy on the product.
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Amalgamated Plantations Pvt. Ltd. (APPL) (A TATA Tea Estate), second largest tea producer
in India with support from National Fish Development Board (NFDB) has become the single
largest organized producer of freshwater fish in North Eastern Region. It had established five
FRP carp hatchery units (at Nonoi, Nahorani, Namroop, Chubwa and Powai T.E.) with the
help of ICAR-CIFA.

Government of Tripura procured 8 FRP carp
hatcheries in 2013. By seeing its usefulness once
again in 2014 and 2017 the state government
has ordered for 8 + 8 more units for installation
in the state under Rashtriya Krishi Vikas
Yojana (RKVY). It has incorporated the
hatchery in FLDs in carp breeding using FRP
carp hatcheries in 2015-16.
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Office of the Chief Principal Conservator of
Forest and Director, Sunderban Tiger
Reserve, Forest Department, West Bengal
Government highlighted that due to
continuous efforts of the team from ICAR-
CIFA, a portable FRP carp hatchery is
installed and operated in the Island in the
year 2014 and in 2015 a total of 20 lakh spawn
got produced in it, which is a remarkable
achievement for Bali and the produced seed
got reared in farmers’ field of different
Islands of Sunderban. Farmers got trained in
real time operation of the hatchery.

FRP carp hatcheries were supplied to the
farmers of Assam through KVK, Nalabari
under NEH Programme of ICAR-CIFA. The
farmers are using the units for fish seed
production of IMC. Realizing the kind of seed
production, other farmers are also
enthusiastic to produce the seeds. Hence,
once again requested ICAR-CIFA to provide
3 more hatcheries under its NEH programme
in 2015-16.
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QRT of ICAR-CIFA for the period 2003-2008 under the Chairmanship of Dr M.V. Gupta, World
Food Prize Laureate stated that the institute has to be congratulated for developing the FRP
portable hatchery and live fish transportation tanks”

For benefit of the farmers of the state and for availability of quality seeds, the Department for
Fisheries and Animal Resources Development, Government of Odisha has incorporated the
FRP carp hatchery in its subsidy scheme from 2015.
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National Agricultural Scenario, In: http:/
dacnet.nic.in stated that “with an investment
of about Rs 70,000 (price changed currently),
the newly developed portable carp hatchery
can provide over 2 crore of seed in 20 batches
in a season during July-September.”

Press Release of Cabinet Committee on
Economic Affairs (CCEA) dated 26
December 2008 states that the KVK system
will be further strengthened ….…
additional demonstration units …….,
portable carp hatchery …….”
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ICAR Reporter, October- December 2007 in
Page 8 wrote “All the centers should work to
propagate the technologies developed in the
line of efforts made by Bhubaneswar center
for propagation of FRP Carp Hatchery”

News of Operation Agri, UK in 2008 stated that the WUAC now has the opportunity to improve
its ministry to poor people locally by producing and supplying bigger fingerlings much earlier
than normal after the monsoon breaks……….. Operation Agri is financing the purchase of a
fibre-reinforced plastic (FRP) hatchery unit developed by the Central Institute of Freshwater
Aquaculture in Bhubaneswar. These FRP hatchery units have already been successfully
installed in a number of places in India, enabling the breeding of carp species much earlier
than normal
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Content Sheet of Fishing Chimes, 28(4) July
2008 wrote “One of the outstanding
achievements of ICAR-CIFA in recent years
is the standardization and successful
popularization of portable Fiberglass
Reinforced Plastic Carp Hatcheries. This
breakthrough deserves to be acclaimed as an
excellent follow-up development to the
introduction of the epoch making induced
breeding technology in 1957.Many in India
have already incorporated the portable
hatchery technology in their seed production
working systems, with a sense of gratitude to
ICAR-CIFA. The hatchery model introduced
being portable, there is the advantage of
taking it to the places concerned where
hatchery operations would have to be
conducted……”

The Letter of Appreciation received from NR
International, UK states that “the
operationalization of the portable hatchery
unit at Bilenjore is a wonderful example of
multi-agency collaboration. We in WORLP
believe that this will have a great positive
impact on the overall development of
freshwater aquaculture in the western Orissa
region. This in turn has the potential to
contribute to enhancement of livelihoods of
the poorest sections of western Orissa.”
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In order to meet the fry requirements for aquaculture in ponds and mauns, about 100 seed
production units, including a hatchery, are required to be set up in different parts of the state.
These may be located in the fish seed farms of the Government of Bihar and those of the farmers.
The hatcheries could be the portable fiberglass reinforced plastic (FRP) units, …. In Fisheries
Development in Bihar: An Action Plan, Indian Council of Agricultural Research, New Delhi.

To boost up seed production, 9 portable FRP carp hatchery under Rashtriya Krishi Vikas Yojana
(RKVY) installed in 8 districts covering 9 progressive farmers in Arunachal Pradesh during
12th Five Year Plan…….. Published in Glimpses of Progress …. Prime Minister’s Package.
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The letter (No. BTC/Fish/C-15/2013-14/76 Dated 22/7/2015) from the Nodal Officer, Bodo
Territorial Council (BTC), Assam states “I have the honour to forward herewith the progress
report of fish seed production by FRP hatcheries sponsored by CIFA to beneficiaries of BTC in
the year 2015-16. The total fish seed production of IMC by the beneficiaries is 55.5 lakhs.

ICAR-CIFA received Letter of Appreciation
from the Department of Biotechnology, Govt.
of India, New Delhi for carp breeding, seed
rearing and dedicated extension programmes
conducted in the DBT sponsored project
“Carp seed production in mobile hatchery
and rearing for livelihood development of
SC/ST communities in selected districts of
Odisha” operated at CIFA, Bhubaneswar
during 2009-2012. Ten hatcheries were
installed and operated in Mayurbhanj and
Nayagarh Districts of Odisha.
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3.6. Publications

Several publications were prepared to make
the hatchery popular across wide range of
users. The publications like manuals and

videos were used as a teaching and training
aid while case studies were useful to study
and analyse success factors in use of the
technology.

Table 7. Publications on FRP carp hatchery

Year Success stories and case studies

2008 Sarangi, N., B.K. Das, B.C. Mohapatra, P. Patnaik, S. Ghosh, D.K. Swain and A. Mallick,
2008. Carp seed production under extreme temperatures: An experience at Tanar Village,
Orissa, India. Fishing Chimes, 28(3): 42-44 & 49.

2008 Mohapatra, B.C., Bikash Sarkar and N. Sarangi, 2008. Portable FRP carp hatchery technology:
Successful adoption in India. Fishing Chimes, 28(4): 48-52.

2009 Mohanty, B.B., B.C. Mal, K.K. Sharma and B.C. Mohapatra, 2009. Water requirements of portable
FRP carp hatchery – for rohu spawning and egg hatching. Fishing Chimes, 29 (5): 47-49.

2011 Mohapatra, B.C., S.K. Sahoo, D. Majhi, S.S. Ikmal, S. Parida, B. Patro, J.K. Jena and S.K.
Swain, 2011. Successful venture of carp seed production by a farmer at Purunia Village,
Patna Block, Keonjhar District, Odisha: A case study. In: Radheyshyam et al. (ed.) Aquaculture
Innovators. ICAR - Central Institute of Freshwater Aquaculture, Bhubaneswar, Odisha: pp
44-49.

2011 Mohapatra, B.C., S.K. Mahanta, Suresh Chandra, D. Majhi and A.E. Eknath, 2011. Seed
production of rohu (Labeo rohita H.) in FRP hatchery in Nuagaon Block, Nayagarh District,
Orissa. e-planet, 9(1): 35-39.

2011 Mohapatra, B.C., Suresh Chandra, B. Mishra, D. Majhi, S.K. Mahanta, L. Parida and A.E.
Eknath, 2011. Livelihood development of SC/ST communities in Nayagarh District, Odisha
through carp seed production in FRP hatchery and rearing. International Conference
“APA2011”, World Aquaculture Society, Kochi, 17-27 January 2011.

2011 Mohapatra, B.C., B. Behera, B. Sarkar, A. Mallick, D. Majhi, P.R. Sahoo and B.K. Pati, 2011.
Carp seed production and rearing: Successful venture of a woman farmer at Kaijanga,
Khurda District (Orissa). In: Radheyshyam et al. (ed.) Aquaculture Innovators. ICAR-Central
Institute of Freshwater Aquaculture, Bhubaneswar, Odisha: pp: 87-92

2013 Mohapatra, B.C., N.K. Barik, B. Sarkar, D. Majhi, S.K. Mahanta and H. Sahu, 2013. Carp
seed production in FRP carp hatchery by women self-help-group in Odisha. In: Plasticulture
in field: Success stories of All India Coordinated Research Project on Application of Plastics in
Agriculture. AICRP Cooperating Unit, CIPHET, Ludhiana: pp 8-10.

2014 Mohapatra B.C., S.K. Sahoo, D. Majhi, B.K. Baliarsingh, S.K. Pradhan, B. Patro, S.K. Swain
and P. Jayasankar, 2014. FRP carp hatchery for successful seed production in Saraskola, a
tribal village in Patna Block of Keonjhar District, Odisha. e-planet, 12(1): 48-51.

2015 Mohapatra, B.C., N.K. Barik, S.K. Mahanta, H. Sahu, B. Mishra and D. Majhi, 2015. Small
scale carp seed production through portable FRP hatchery at Khanguri, Odisha: A case of
technology transfer in remote and inaccessible village. Aquaculture Asia, XX(1): 21-27.
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2016 Mohapatra, B.C., S.K. Mahanta, H. Sahu, D. Majhi and N.K. Barik, 2016. Induced breeding
of Indian major carps in FRP hatchery at farmer’s field. International Research Journal of
Natural and Applied Science. 3(5): 249-257.

2016 Mohapatra, B.C., S.K. Mahanta, H. Sahu and D. Majhi, 2016. Water budgeting of portable
FRP carp hatchery for rohu, Labeo rohita spawn production. Current World Environment,
11(2): 610-618.

2016 Mohapatra, B.C., P.P. Chakrabarti, N.K. Barik, D. Majhi, S.K. Mahanta, H. Sahu, S. Lenka, A.
Nanda, S. Mishra and P. Jayasankar 2016. Portable FRP carp hatchery: A tool for biodiversity
conservation in Fisheries. Journal of Andaman Science Association, 21(1): 104-108.

2016 Chakrabarti, P.P., B.C. Mohapatra, A. Ghosh, S.C. Mandal, D. Majhi and P. Jayasankar
2016. Seed production of Indian major and minor carps in FRP hatchery at Bali, a remote
Island of Indian Sunderban. International Journal of Fisheries and Aquatic Studies, 4(4): 31-34.

2017 Chakrabarti, P.P., B.C. Mohapatra, A. Hussan, Das, R.N. Mandal, A. Ghosh, G. Choudhuri
and P. Jayasankar. Induced breeding of carps for seed production in FRP hatchery. Advances
in Applied Science Research, In Press.

Users manual / Technical papers

2003 Portable FRP carp hatchery technology. In: Technologies developed on plastics in aquaculture,
Plasticulture Research: Research Achievements During the Decade (2003-12), AICRP on Application
of Plastics in Agriculture, AICRP Coordinating Unit, CIPHET, Ludhiana: p 47.

2004 Portable carp hatchery for carp seed production. In: Technologies on Livestock and Fisheries
for Poverty Alleviation in SAARC Countries. SAARC Agricultural Information Centre, Dhaka:
pp 132-135.

2004 Portable FRP carp hatchery. In: CIFA Technologies, ICAR-Central Institute of Freshwater
Aquaculture, Bhubaneswar: 22-23.

2005 Parigamaniya (portable) FRP Carp Hatchery. In: CIFA Pradyogiks, ICAR-Central Institute
of Freshwater Aquaculture, Bhubaneswar: 27-30 (in Hindi).

2005 Portable plastic carp hatchery. In: Aquaculture Technologies for Farmers. Indian Council of
Agricultural Research, New Delhi: pp 55-58.

2006 Portable plastic hatchery for carps. In: Fish Farming and Technologies for the North Eastern
Region: Pond to Plate. Indian Council of Agricultural Research, New Delhi: 39-42.

2005 Portable FRP carp hatchery: An aid for rural aquaculture. Proceedings International Conference
on Plasticulture and Precision Farming, NCPAH, Govt. of India, November 17-21, 2005, New
Delhi, India: 515-522.

2008 Mohapatra, B.C., Bikash Sarkar, K.K. Sharma and N. Sarangi 2008. User’s manual on “Portable
FRP carp hatchery”. CIFA, Bhubaneswar: pp 1-12.

Extension materials/leaflets

2006, Portable carp hatchery: A CIFA product (In English, Hindi, Odia, Gujurati, & Marathi).

2008, Published by ICAR-CIFA, Bhubaneswar, Odisha in 2006, 2008, 2011, 2015 & 2016.
2011,
2015,
2016
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2011 Breeding and seed production of carps. Published by NAIP, ICAR-CIFA, Bhubaneswar in 2011.

2011 Portable Carp Hatchery: Journey So Far. ICAR-AICRP on Application of Plastics in Agriculture,
Cooperating Centre at ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, Pp: 1-4.

2014 FRP carp hatchery. Published by BPD, ICAR-CIFA, Bhubaneswar, Odisha in 2014.

2015 Seed production in FRP carp hatchery and its rearing in village condition. Published by ICAR-
CIFA, Bhubaneswar, Odisha in 2015.

2016 Portable FRP Carp Hatchery: Journey So Far (2001-2016). ICAR-AICRP on Plasticulture
Engineering and Technology, Cooperating Centre at Central Institute of Freshwater
Aquaculture, Bhubaneswar, Odisha, Pp: 1-4.

2016 Achievements of AICRP on PET center at ICAR-CIFA, Bhubaneswar during 1988-2016. ICAR-
AICRP on Plasticulture Engineering and Technology, Cooperating Centre at Central
Institute of Freshwater Aquaculture, Bhubaneswar, Odisha, Pp: 1-12.

Documentary Film

2014 Portable Carp Hatchery Technology (in English)

2014 Portable Carp Hatchery Technology (in Hindi)

2014 Portable Carp Hatchery Technology (in Odia)

3.7. Projects Specifically Handled on FRP Carp
Hatcheries

Consultancy Project - 1

“Setting up a portable FRP carp hatchery in
Bargarh District” during 2007 - 2008. The
Agreement for the Consultancy services was
made between the Management Consultants of
the Western Odisha Rural Livelihoods Project
(WORLP MC) and ICAR-CIFA, Bhubaneswa on
25 May 2007. Under the project, FRP carp
hatchery got established at West Utkal
Agricultural Center, Diptipur, Bargarh, Odisha.
First successful fish breeding operation was
undertaken in the hatchery in July 2007. Several
training programmes were conducted in Western
Odisha (namely at Diptipur, Paikmal and
Jharbandh) for the benefit of fish farmers.

Consultancy Project - 2

“Breeding and demonstration for FRP carp
hatchery in Diptipur, Bargarh District” was made
between the WORLP MC and ICAR-CIFA,

Bhubaneswar on 9 June 2008. Under the project
catla, rohu and grass carp were successfully bred
in FRP carp hatchery at WUAC, Diptipur and the
seed were released in the nursery ponds for
further rearing. During the period several
training programmes and Fish Farmers Mela
were conducted for dissemination of technology
in the region.

Consultancy Project - 3

“Scaling up aquaculture in Western Orissa Rural
Livelihoods Project (WORLP) districts” was
made between the NRMC, New Delhi and ICAR-
CIFA, Bhubaneswar during June 2009 for the
period from 1 June to 30 September 2009. Under
the project catla and rohu were successfully bred
in FRP carp hatchery at WUAC, Diptipur and the
seed were released in the nursery ponds for
fingerling and yearling production. Two training
programmes on “Freshwater aquaculture” were
conducted during 19 & 20 July 2009 for the
farmers (53 nos) of Gaisilat and Padmapur Blocks
of Bargarh District.
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DBT Funded Project Operated at ICAR-CIFA -1

“Economic and livelihood development of SC/
ST population through freshwater aquacultural
technologies”, Project duration: April 2006 -
August 2009. Under the project aquaculture
technologies were disseminated in Kendrapara
(SC farmers) and Keonjhar (ST farmers) Districts
of Odisha. Two FRP carp hatchery units were
installed and operated in both the districts, i.e.,
Tanar Village in Kendrapara and Sirsipal Village
of Keonjhar.

DBT Funded Project Operated at ICAR-CIFA - 2

“Carp seed production in mobile hatchery and
rearing for livelihood development of SC/ST
communities in selected districts of Odisha”,
Project Duration: 9 June 2009 - 8 June 2012. This
project has been rated as A+ by the Dept. of
Biotechnology, Govt of India and Letter of
Appreciation is received. Ten FRP carp hatcheries
were installed and operated in the farmer’s fields
in 4 C.D. Blocks (Betonati, Badasahi, Kaptipada
& Shamakhunta) of Mayurbhanj and 3 C.D.
Blocks (Raj Ranpur, Nuagaon & Dasapalla) of
Nayagarh Districts of Odisha. The technologies
of carp brood stock rearing, seed production and
rearing, and grow-out culture of carps were
demonstrated to 222 direct SC/ST/OBC
beneficiaries in these districts.

ICAR-NAIP Funded Project

“Sustainable livelihood improvement through
integrated freshwater aquaculture, horticulture
and livestock development in Mayurbhanj,
Keonjhar and Sambalpur Districts of Odisha”
(2009-2014). ICAR-CIFA team successfully
installed 12 FRP carp hatchery units and
provided breeding demonstrations in Keonjhar,
Sambalpur and Mayurbhanj Districts of Odisha.

TSP, ICAR-CIFA Funded Project

Demonstration and Dissemination of Freshwater
Aquaculture Technologies for Tribal Farmers of
India” (2013 – 2016). Under the project
established FRP carp hatcheries at Bali Island,
Sunderban; West Bengal; Wyanad District of
Kerala; Anand, Gujurat; Puri, Nayagarh,
Bhadrak, Mayurbhanj & KBK Districts of Odisha.

DBT Funded Project Operated at ICAR-CIFA - 3

“Carp seed production in FRP hatchery and
development of integrated rearing system for

livelihood development of SC/ST communities
in Khurda district of Odisha”, Project duration:
15 July 2014 – 14 July 2017. In the project 192 (SC-
53, ST-121, OBC-11, General-7) beneficiaries
having 9.19 ha pond (17 Nos) area have been
adopted from Balipatana, Balianta, Banapur, and
Begunia Blocks of Khordha District, Odisha.
Three FRP carp hatcheries are installed and
operated in these three Blocks and through
induced breeding operations 20.4 million carp
spawn were harvested in the monsoon of 2015.

3.8. Trainings and Workshops Conducted

Workshop on “Portable hatchery for better
carp seed production” at ICAR-CIFA,
Kausalyaganga, Bhubaneswar during 31
August and 1 September 2007 in
collaboration with Odisha Watershed
Development Mission (OWDM) and NR
International, UK. The workshop aimed at
capacity building of the Project Directors
and field level officers of Western Odisha
Rural Livelihood Project (WORLP) for
operation and management of Fiber-glass
Reinforced Plastic (FRP) hatchery. Around
41 delegates from Bolangir, Bargarh,
Nuapada and Kalahandi Districts of
Odisha attended the workshop.

ICAR Special Training Programme on
“Portable carp hatchery: Its installation and
operation” for Subject Matter Specialists
(Fisheries) of Krishi Vigyan Kendras of
Zone-VIII, Bangalore (comprising Kerala,
Tamil Nadu, Karnataka and Puduchery)
during 11-13 March 2009 at ICAR-CIFA,
Bhubaneswar, Odisha.

Stakeholders Meet on Dissemination of
FRP carp hatchery technology for SC/ST
farmers of Odisha on 3 June 2010 at ICAR-
CIFA, Bhubaneswar, Odisha. Twenty
identified beneficiaries involved in
hatchery installation and operation process
participated the programme.

National Workshop on “Portable FRP Carp
Hatchery Technology” during 11-13 July
2011 at ICAR-Central Institute of
Freshwater Aquaculture, Bhubaneswar.
ICAR-All India Coordinated Research
Project on Application of Plastics in
Agriculture was the collaborator of the
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workshop. In total 190 participants and
delegates from the states of Odisha, West
Bengal, Andhra Pradesh, Uttar Pradesh,
Assam, Arunachal Pradesh, Meghalaya,
Tamil Nadu, Kerala, Haryana, Punjab,
Uttarakhand, Karnataka, Chhatishgarh and
Maharashtra State participated in the
Inaugural session held at Panthanivas
(OTDC), Bhubaneswar on 11 July 2011.

and state government officials of Assam
was organized at Guwahati on 23 February
2015. The theme area of the meet was
“Installation and operation of FRP
hatcheries in Assam”. Total 74 farmers and
state officials participated in the meet.

Farmer-scientist interaction meet was
organized on 25 February, 2015 at Gitanjali
State Tourist Hall, Agartala, Tripura. There
were 83 farmers and state government
officials as participants in the meet. The
theme area of the meet was on “Installation
and operation of FRP hatcheries in
Tripura”.

Training Programmes on “Management of
FRP hatcheries and fish culture in seasonal
ponds” for the farmers and entrepreneurs
at Sonajuli, Papun Pare District, Arunachal
Pradesh during 19-20 June 2015. Total
participants in the programme were 54.

2nd National Training Programme on
“Installation and Operation of FRP Carp
Hatchery” during 7-10 July 2015 at ICAR-
Central Institute of Freshwater
Aquaculture, Bhubaneswar. Total 59
participants from 11 states (Odisha, West
Bengal, Andhra Pradesh, Uttar Pradesh,
Assam, Manipur, Karnataka,
Chhatishgarh, Jharkhand, Madhya
Pradesh and Maharashtra State)
participated in it.

Training Programme on “FRP Carp
Hatchery Technology” for NAIP farmers
and project personnel at ICAR-CIFA,
Bhubaneswar during 24-25 June 2013.

Training Programme on “Advances in Seed
Production with Special Reference to FRP
Carp and Magur Hatchery Technologies for
North Eastern States of India” at ICAR-
CIFA, Bhubaneswar during 8-12 July 2013.

Workshop on “Quality Carp Seed and BMP
for Enhancement of Aquaculture
Production” for tribal farmers at Gop, Puri
District of Odisha on 1 November 2014.

Farmer-scientist interaction meet with the
farmers of Bodo Territorial Council, Assam

Training programme on “Fish breeding
and seed production in FRP carp hatchery”
at Bali Island, the Sunderban, West Bengal
during 4-5 August 2015.
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Training Programme on “Brood stock
management and installation of FRP
hatchery for carp seed production” at
Meghalaya State Fisheries Research and
Training institute, Mawpun during 6-8
November 2015. Total participants were 50.

Training programme on “Brood stock
development and quality seed production
of carps using FRP carp hatchery” at
Amarpur Village, Potaspur-I Block, East
Midnapur District, West Bengal during 17-
19 December 2015. Farmers Mela and
inauguration of FRP carp hatchery unit
were organized at that place on 20
December 2015 and more than 500 tribal
farmers attended in the function.

3rd National Training Programme on
“Installation and Operation of FRP Carp
Hatchery” during 15-17 July 2016 at ICAR-
Central Institute of Freshwater
Aquaculture, Bhubaneswar. Total 34
participants from 7 states (Odisha, West
Bengal, Uttar Pradesh, Madhya Pradesh,
Uttarakhand, Chhattisgarh and
Maharashtra State) participated in it.

Training Programme on “Breeding and
seed production of carps in FRP hatchery”
at Gauhati University, Guwahati, Assam
during 30 July – 1 August 2016. Total 57
participants attended the training
programme.

Training Programme on “Breeding and
seed production of carps in FRP hatchery”
at Sonajuli, Papum Pare District, Arunachal
Pradesh during 2-4 August 2016. Total 22
participants attended the training
programme
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 CHAPTER 4

Business Enterprises

The efficacy of the FRP hatchery has been proved
beyond doubt. But, the use of this technology for
the purpose of establishing successful business
enterprise is a challenge. The success of the
enterprise depended upon the entrepreneurs’
abilities as well as the socio-economic conditions
of the operators. The linked technologies like
brood stock management, seed rearing and carp
culture are important to make the enterprise
successful. While the ICAR-CIFA has directly
transferred FRP carp hatchery technology, it has
also provided access to the linked technologies
for the entrepreneurs. The successful cases
combined multiple enterprises and technologies
to make the unit commercially viable. The present
chapter deals with the issues and options in
establishing successful enterprises based on FRP
hatchery.

4.1. Operational Strategy

Technically, the advanced fry or fingerlings of
25-40 mm  size carp seed with the age of about
45 to 60 days is considered as seed and to attain
such size three to four stages are involved. The
following details of the processes of seed
production are required involving FRP
hatchery.

The FRP carp hatchery can be operated for about
20 cycles in a year. For hatchery operation details
the requirements are presented in the Table 9. It
is being seen that each operation can provide seed
to about 30 ha of culture area with the
involvement of the seed rearing area of about 1.0
ha. A typical development model for the use of
the FRP carp hatchery for the aquaculture
development is presented below. The potential
of the technology to generate the social benefits
is also quite high as in each operations up to 80-
90 households can get benefits.

Table 8. Stages of seed production involving one FRP carp hatchery unit in one operation

Fig. 7. Model for the development of seed produc-
tion system with FRP hatchery
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4.2. Linked Technologies for Enterprises

The operation of FRP carp hatchery is linked to
other technologies like brood stock
management, seed nursing, seed rearing and
culture. The operation of the hatchery has the
effect on other enterprises and presented in the
table below. The land requirements for
successful operation of these enterprises are
given in the table. Based on the level of operation
of the hatchery, the spawn produced can cover
from 18 to 650 ha of culture areas for grow out
purpose.

4.3. Hatchery Capacity

It consists of the breeding pool, hatching pool,
collection chamber, shed, pump, overhead tank
and pond. In various ways different components
of the hatchery can be combined to develop a
diverse type of system. Even though each system
constitutes a core element of the hatchery, but
the diverse combination of the components
makes them quite unique and different from each
other. In other words, a hatchery operator may
have one breeding pool, one or more hatching

pools, one or more brood stock ponds, one or
more nursery ponds, one or more rearing ponds
or culture ponds. He can choose to operate at the
various level of capacity utilisation based on the
physical resources and technical capabilities
available with him.

What is the capacity of a hatchery? Is purely a
theoretical question particularly when we see the
operation capacity of the hatchery. The
theoretical operational capacities depend on the
availability of the infrastructure at the hatchery.
In the system with 1, 2 and 3 hatching pools, the
net production of the spawn in a season will
significantly vary. The table below depict the
capacity of the hatchery as per the available
hatching pool.

Operational Models

Based on the resources available at farmers’ level,
FRP hatchery technology in combination with
other technologies is used for development of
enterprises. Such enterprises can typically be
defined into three broad types as Model 1, Model
2, and Model 3. These models are defined in the
following sections.

Table 9. Impact and linkage parameters of portable FRP carp hatchery
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Table 10. Capacities of FRP hatcheries
1 BP+1 HP I BP+2HP 1 BP+ 3 HP

No of cycles per month 7 12 20
Cycles per season (2 months) 15 25 40
No of brood fish required for the season 300 kg 500 kg 800 kg
Allowance for non-maturity, catchability, mortality, etc. @ 25% 450 kg 800 kg 1200 kg
Bood stock pond required 0.3 ha 0.75 ha 1 ha
Spawn production 150 lakh 250 lakh 400 lakh
Nursing pond space 2 ha 4 ha 6 ha
Production of fry (30%) 45 lakh 90 lakh 135 lakh
No of ponds with av. size 0.01 ha 200 400 600
Net no of ponds with second time use 100 200 300
Rearing pond space 3 ha 6 ha 9 ha
No of ponds with av. size 0.1 ha 30 60 90
Total no of fingerlings for stocking (60%) 27 lakh 45 lakh 70 lakh
Pond space for culture @ 5000/ha 500 ha 900 ha 1400 ha

Stocking: 3-5 million for spawn, 0.3-0.5 million for fry and 5-10 thousand for fingerlings per ha.

Model - 1: Only breeding operations with one
breeding pool and one hatching pool

In this model, fish farmers purchase brood fish
from market and produce spawn to sold to
outside farmers having small agricultural land
used for paddy/ horticultural/ diary/ poultry,
etc. The man-power engaged in aquaculture
activities are part-time in nature, also involved
in other activities as aquaculture activities are
seasonal in nature. Typically such farm located
in remote village operating with the minimum
technology like one breeding and one hatching
pool. Such farm is able to operate 15 numbers of
operations in a year.

Pond facilities required: The brood fish is the
basic input in the hatchery. Brood fish can either
be directly purchased or produced in the firm. It
is technically recommended to produce the brood
fish at the farm to get it at cheaper price as well
as to produce quality seed. But in many cases the
smaller operators depend on mature fish
produced outside.  Total quantity of brood fish
required for 15 cycles of hatchery operation is 300
kg, but actual quantity of brood fish required
taking into account the maturity condition,
catchability and buffer stock will be around 450
to 500 kg. Total cost for purchase of brood stock
is about 65,000 rupees. But, the fish can be sold
back after breeding, but with reduction in the

quality and weight. The net loss to the value due
to breeding is about 20%.

Manpower requirements: Four categories of the
manpower are involved in the hatchery
operations i.e., skilled manpower with
mechanical expertise for operation of electrical,
plumbing and pumps; skilled labour involved in
netting the fish and operation of hatchery;
technical person skillful in injection and hatchery
operations; and the managers. In the small scale
hatchery very often the owners, managers and
technical persons are the same and they mostly
depend upon the skilled labour for the
operations. The total labour requirements are
around 90 days. In order to operate the hatchery
1.0 HP water pump needs to run for about 1000
hrs with the cost of electricity of about 1500
rupees. With lighting for the whole year it costs
about 3000 rupees on electricity. A telephone land
line for rural area costs about Rs.1500/- per year.

Chemicals: The PG or Ovatide being used as
inducing agent. Ovatide for male @ 0.2 ml/kg
and female 0.5 ml/kg makes the requirement of
105 ml prices at Rs 400/10 ml. In addition, 200 g
potassium permanganate is needed with price of
Rs 300. Net cost of the chemicals is about Rs 4500/-

Equipment and farm facilities: The farm
facilities like electricity, telephone, shed, etc. are
required. For successful hatchery operations
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Table 11. Consolidated cost of lower scale operation of FRP carp hatchery

Amount in Rs Comment
Brood fish 14000 20 % of value of brood fish
Chemicals 4500 Ovaprim and KMnO4
Equipment 2200 Annual value
Facilities 11500 Annual value
Labour 13600 Seasonal labour
Total 45800

Table 12. Tools and equipments required and cost

Sl. Items Qty Rate Total Life Annual
No. (Nos) (Rs. (Rs.) (Yrs)  value

(Rs.)

1 Plastic bucket 02 70 140 3 50
2 Plastic mug 02 15 30 3 10
3 Breeding hapa 02 450 900 3 300
4 Outer hapa 02 250 500 3 150
5 Inner hapa 02 175 350 3 120
6 Spring weighing balance (5 kg) 01 100 500 5 100
7 Hand net 02 150 300 3 100
8 Small table 01 400 400 5 80
9 Syringe & Niddle - 1 set/ operation 15 5 75 1 75
10 Hand brush with long handle 02 35 70 2 35
11 Plastic hand brush 02 15 30 2 15
12 Brood fish carrier 01 1500 1500 5 300
13 Hammock 01 600 600 3 200
14 Covering nets (LS) 200 200 3 60
15 Pipe wrench 02 375 750 3 250
16 Tester 01 45 45 1 45
17 Adjustable wrench (12") 01 225 225 3 75
18 Screw driver 02 65 130 2 65
19 Pliers 01 150 150 3 50
20 Spanner 01 set 350 350 3 120

Total 6785 2200

Table 13. Farm facilities required and cost

Sl. Items Qty Rate Total Life Annual
No. (Nos) (Rs. (Rs.) span  value

(Yrs) (Rs.)

1 Pump 1 6000 6000 5 1200
2 Electricity connection 1 30000 30000 20 1500
3 CFL lamp 4 150 600 2 300
4 Cost of electricity for pumping 1 1000 1000 1 1500
5 Cost of other electricity 1 3000 3000 1 1500
6 Telephone 1 1500 1500 1 1500
7 Shed and tank 1 30000 30000 15 2000
8 Pipes and fittings 1 8000 8000 4 2000

11500
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Table 14. Labour required

Sl. Items Nos Rate/ Total Opera- Annual
No. day (Rs.) tion value

(Rs.) (Yrs) (Rs.)

1 Technical manpower (mechanical) 5 200 1000 1 1000

2 Technical manpower (hatchery) 60 200 6000 1 6000

3 Skilled labour 90 140 12600 1 6600

13600

Table 15. Output from the hatchery operation

Sl. Items Quantity Price/lakh Gross sale
No. (lakh) (in Rs.) price (Rs.)

1 Spawn from 15 operations 150 700 1,05,000

2 Input cost 45000

Profit 60000

many small as well as big implements are
required. The details of the requirements along
with the costs and annual value are presented in
the table.

Model - 2: Operations with one breeding pool
and two hatching pools

In the model two, a typical farm operates with
one breeding pool and two hatching pools.
Capacity of each system: Breeding pool is 20 kg/
operation and one hatching pool: 10 lakh eggs/
operation. It is assumed that such model farm
operates for 25 cycles per year. The achievement
of the 25 cycles of operations of hatchery can be
considered as the efficient among the freshwater
carp hatcheries of India.  Even though  two to
four months of the breeding period available in
the country the farmers in practice only go for
breeding in selected days looking at the weather
conditions, brood stock, rearing space and labour
availability. Average farmers with resources can
go for about 25 cycles easily. Therefore, it is
reasonable to consider such intensity as a stylized
category of the hatchery operators and the
working of these groups can be analyzed.

Brood stock: The brood stock requirements are
about 500 kg, but net requirement is about 800
kg taking into consideration catchability,
maturity and breeding failure. In the process of
breeding the net loss of quality is about 20%.
Therefore, the cost of brood stock as input to the
hatchery is about Rs 22400/-.

Labour and chemicals: In this case, the skilled
labour is required for almost two and half
months. Each day about 3 labours will be
engaged for two shifts, but the actual utilization
of the labour in hatchery is only 25% as the rest
labour can be used in other activities like culture,
seed rearing, agriculture or other farm activities.
The total cost of labour is Rs 29000/-.  The
expenditure on chemicals is Rs 8500/-

Electricity: Water requirement increases with
increase in the operations. The pumping cost for
25 cycles comes to about Rs 2000/-. Additional
electricity of Rs 1000 is required for lighting and
fanning, etc. The total electricity cost is 3000
rupees per year.

Output: Spawn production is about 250 lakh with
the net selling price of 12500 rupees per annum.

Model – 3: Operations with one breeding pool
and three hatching pools

This model is developed with the assumption of
maximum practical number of cycles, even
though theoretically more than 60 operations can
be taken up in a year. In practice 45 to 50 cycles
are the highest number of the operations that has
been observed in the field. In research stations,
25 to 30 cylces are the maximum scale of
operations achieved. At the farmer’s level, the
weather conditions, water availability, brood
stock availability, labout availability and growing
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Table 16. Infrastructure and facilities required
Items Quantity Rate (Rs.) Price (Rs.)
Brood fish 600 140 (20 % of value of brood fish) 16800
Labour 150 140 21000
Technical labour 8000
Chemicals 8500
Equipment 2310
Fixed cost 13175

69785

Table 17. Tools and equipments
Sl. Items Qty Rate Total Life Annual
No. (Nos) (Rs.) (Rs.) (Yrs) value

(Rs.)
1 Plastic bucket 04 75 300 3 100
2 Plastic mug 04 15 60 3 20
3 Breeding hapa 02 450 900 3 300
4 Outer hapa 02 250 500 3 150
5 Inner hapa 02 175 350 3 120
6 Spring weighing balance ( 5 kg) 01 100 500 5 100
7 Hand net 02 150 300 3 100
8 Small table 01 400 400 5 80
9 Syringe & Niddle-01 set/operation 25 5 125 1 125
10 Hand brush with long handle 02 35 70 2 35
11 Plastic hand brush 02 15 30 2 15
12 Brood fish carrier 01 1500 1500 5 300
13 Hammock 01 600 600 3 200
14 Covering nets (LS) 200 200 3 60
15 Pipe wrench 02 375 750 3 250
16 Tester 01 45 45 1 45
17 Adjustable wrench (12") 01 225 225 3 75
18 Screw driver 02 65 130 2 65
19 Pliers 01 150 150 3 50
20 Spanner 01 set 350 350 3 120

Total 7485 2310

Table 18. Other infrastructure and facilities
Sl. Items Qty Rate Total Life Annual
No. (Nos) (Rs.) (Rs.) (Yrs) value

(Rs.)
1 Pump 1 6000 6000 5 1200
2 Electricity connection 1 30000 30000 20 1500
3 CFL lamp 3 150 450 2 225
4 Cost of electricity for pumping 1 2000 2000 1 1000
5 Cost of other electricity 1 3000 3000 1 3000
6 Telephone 1 1500 1500 1 1500
7 Shed and tank 1 40000 40000 15 2500
8 Pipes and fittings 1 9000 8000 4 2250

13175
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Table 19. Labour requirements

Sl. Items Qty Rate Total Opera- Annual
No. (Nos) (Rs.) (Rs.) tion value

(Yrs) (Rs.)
1 Technical manpower (mechanical) 5 200 1000 1 1000
2 Technical manpower ( hatchery) 60 200 6000 1 6000
3 Skilled labour 150 140 21000 1 21000

29000

Table 20. Output from the hatchery operation
Sl. Items Quantity/lakh Price/ lakh Gross sale
No. (Rs) price (Rs)
1 Spawn 25 operations 250 700 175000
2 Cost 69785
3 Profit 105215

Table 21. Infrastructure and facilities
Items Quantity Rate (Rs.) Price (Rs.)
Brood fish 1200 kg 140 @20% 34000
Labour 960/3 140 44800
Technical labour 7000
Chemicals 12500
Equipment 2740
Fixed cost 22125

Total 123165

Table 22. Tools and equipments

Sl. Items Qty Rate Total Life Annual
No. (Nos) (Rs.) (Rs.) (Yrs) value

(Rs.)
1 Plastic bucket 04 75 300 3 100
2 Plastic mug 04 15 60 3 20
3 Breeding hapa 03 450 1350 3 450
4 Outer hapa 03 250 750 3 250
5 Inner hapa 03 175 525 3 175
6 Spring weighing balance ( 5 kg) 01 100 500 5 100
7 Hand net 02 150 300 3 100
8 Small table 01 400 400 5 80
9 Syringe & Niddle-01 set/operation 40 5 200 1 200
10 Hand brush with long handle 04 35 140 2 70
11 Plastic hand brush 04 15 60 2 30
12 Brood fish carrier 01 1500 1500 5 300
13 Hammock 01 600 600 3 200
14 Covering nets (LS) 200 200 3 60
15 Pipe wrench 02 375 750 3 250
16 Tester 01 45 45 1 45
17 Adjustable wrench (12") 01 225 225 3 75
18 Screw driver 02 65 130 2 65
19 Pliers 01 150 150 3 50
20 Spanner 01 set 350 350 3 120

Total 6785 2740
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space are the some of the major constraints which
often create hindrance in raising the scale of the
operations. Therefore, 40 numbers of operations
in a year is the maximum achievable scale in the
portable hatchery. In the model it is assumed that
the farmer has all the facilities, infrastructure and
inputs required to operate at the maximum level.
The maximum level of operations assumed to be
40 cycles per year.

Brood stock: Quantity of brood stock required/
yr = 20 kg × 40 operation = 800 kg. Actual stock

Table 23. Other infrastructure and facilities
Sl. Items Qty Rate Total Life Annual
No. (Nos) (Rs.) (Rs.) (Yrs) value

(Rs.)

1 Pump 2 6000 12000 5 2400

2 Electricity connection 1 30000 30000 20 1500

3 CFL lamp 3 150 450 2 225

4 Cost of electricity for pumping 1 8000 8000 1 8000

5 Cost of other electricity 1 2000 2000 1 2000

6 Telephone 1 3000 3000 1 3000

7 Shed and tank 1 50000 50000 15 3500

8 Pipes and fittings 1 10000 10000 4 2500

Total 22125

Table 24.. Labour
Sl. Items Qty Rate Total Opera- Annual
No. (Nos) (Rs.) (Rs.) tion value

(Yrs) (Rs.)
1 Technical manpower (mechanical) 5 200 1000 1 1000

2 Technical manpower (hatchery) 60 200 6000 1 6000

3 Skilled labour 480 140 44800 1 44800

Total 51800

Table 25. Output from hatchery operation
Sl. Items Quantity/lakh Price/ lakh Gross sale
No. (Rs) price (Rs)
1 Spawn 40 operations 400 700 280000

2 Cost 123000

3 Profit 157000

required to be maintained is about 1200 kg
keeping at the risk factor in the breeding
operations as discussed earlier. The price of the
brood stock is about Rs.1,68,000/-. The net loss
of the quality of the fish is about 20%, Therefore,
net consumption of the value of the brood stock
as an input is about Rs 34000/-.

Labour: At the higher scale of operations the
labour requirement is very high as work needs
to be carried out through out the day. The total
labour requirements is 960 man days (4 × 3 shift/
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day × 40 operations/yr × 2 persons/shift = 960
days) with the assumption that half of the work
is being done in the hatchery while other half of
their time is being used in other non-hatchery
farm operations like in ponds, agriculture or other
activities. The net cost of the skilled labour is Rs
67000/-

Chemicals: Use of the Ovaprim per male @ 0.2 ml/
kg and female 0.5 ml/kg totaling to 300 ml, costing
Rs 12000/- and cost of KMnO4  is Rs.500/- (L.S.).

Electricity: The total pump run of two numbers
of pumps is 3762.3 hrs and cost of electricity is
about Rs 8000/- (1.472 KWh × 3762.3 × Rs.1.40/-
per unit = Rs.7753/-). In addition cost of lights
and fans for the year is Rs 2000/-.

Telephone cost per year is about Rs 3000/- as
the intensive farmers need to keep greater
contacts with the input providers, technicians as
well as customers.
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 CHAPTER 5

Impact of FRP Carp Hatchery
5.1. Benefits of FRP Carp Hatchery

The impact of the portable hatchery can be
assessed through the holistic approach in which
the seed production system developed around it.

Breeding and hatching of carps are undertaken
traditionally using bundhs, hapa and recently by
cement circular hatcheries having their own
merits and demerits. Once installed, the cement
structured hatcheries cannot be shifted from
place to place. The innovation of portable FRP
carp hatchery is adding a feather to the blue
revolution in the country by producing fish seed
at the farmer's field. Thus, the transportation of
seed from different far off places to the farm site
involving substantial cost is getting reduced by
introduction of this hatchery. It is developed by
AICRP on APA (now PET), ICAR-CIFA,
Bhubaneswar for small fish farmers keeping in
mind its easy transport to different farm sites,

easy installation and operation, low water
consumption during fish breeding and spawn
production, easy repairing of parts, less space
requirement, less weight and durability of the
product for 10-15 years.

The system is so designed that it creates the
environment suitable for fish breeding in the field
conditions for 20-24 kg of carps in one operation.
In one run 1.0-1.2 million spawn can be produced
from the system. This much spawn in the field
condition can be used as stocking material for 30
hectare of water area for table fish production.
In lean season the hatchery can be used for
ornamental fish rearing or common carp
breeding or water storing. This hatchery can be
used as a tool for fish biodiversity conservation
also. The unit can be operated by unemployed
youth, Gram panchayat and Cooperative Society
on self-operational / rental basis.

Table 26.  Benefits of portable FRP carp hatchery
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5.2. Impact Assessment

Table 27. Impact assessment of FRP carp hatchery

Table 28. State of FRP hatchery in the surveyed points
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Table 29. Assessment of benefits from portable hatchery
Parameters

No of hatchery 360
Capacity of hatcheries 7200 million seed
Average utilized capacity percentage 20
Estimated seed (spawn) production 1400 million
Estimated fry production (@ 30% of spawn) 465 million
Estimated fingerlings production (@ 50% of fry) 232.5 million
Estimated fish production 2,00,000 tonnes

5.3. Success Stories on FRP Carp Hatcheries

5.3.1. Bilenjore, Nuapada District, Odisha

Bilinjore was the first place in which the FRP carp
hatchery was established. This was established
with the support from DFID funded Western
Orissa Rural Livelihood Project. The hatchery at
present is being operated by Sahabhagi Vikas
Abhiyan (SVA), a NGO. Presently, the hatchery
is a self sustaining activity as being operated
without external fund. But, the potential
utilization is only 10-50% of the capacity due to
lack of availability of brood pond, brood stock
and high temperatures in few years.

Market and marketing of fish seed in Nuapada
District

Detailed study on the marketing of seed in the
district of Nuapada was conducted. Nuapada is

situated in the rainfed region of the state with
lack of developed network of seed markets. Most
of the seeds were being brought either from West
Bengal market (about 800 km) or cement
hatcheries located in distance places. One FRP

Table 30. Seed production from FRP hatchery in Bilenjore, Nuapada, Odisha

Year Spawn production Seed production Sale of spawn Sale of Seed
(lakh) (lakh) (lakh Rs) (lakh Rs)

2005 62.0 0.94 0.32 0.18
2006 75.5 3.14 0.43 0.70
2007 100.0 3.35 0.50 0.90
2008 7.0 0.61 0.04 0.30
2009 34.0 1.49 0.20 0.47
2010 18.0 3.04 0.10 0.72
Total 296.5 12.57 1.59 3.27

Name Hatchery Fry in lakh Percentage
SVA FRP 60 10
Adam Mahamed WB market 320 53
Khriar Govt farm Cemented Nursery 60 10
Jadamunda Govt. farm Cemented Nursery 60 10
Meher farm Cemented Nursery 100 37
 Total 600

Table 31. Seed availability in Nauapada District
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hatchery was being located in this place with
contribution about 10% of the total seed
requirements in the district.

The SVA has been able to develop a network of
the seed growers linked to the FRP hatchery
called "Nursery network" consisting of 53 nursery
ponds, 31 nos. rearing units in 3.26 ac across 4
neighboring districts. In the network it linked fish
farmers of 103 numbers with pond area of 250
ac. The district has about 7500 ac of ponds out of
which stocking is being done only in 1000 ac (15%
of pond) and 85 % of the ponds are not stocked
at all

5.3.2. Diptipur, Bargarh District, Odisha

Diptipur is located in the Western Odisha falling
within the rainfed zone. In the recent times, many
new water bodies were being created through
development of minor irrigation structures, water
harvesting strictures and watershed development
in addition to the traditional water bodies. The
region suffers from severe shortage of fish seed
and the hatchery is not located within the region.
Therefore, FRP carp hatchery was established in
the year 2007 with the financial support from

WORLP. Presently, the hatchery is managed by
West Utkal Agriculture Centre on a self
sustaining basis. Now, the hatchery is operated
only at 10-15% of the capacity due to many
constraints like water quality, turbidity,
mortality, lack of technical expertise and high cost
of pond construction.

5.3.3. Women Self-Help-Group at Badala
Kharija Sahi, Balipatna Block, Khordha District,
Odisha

One female Self Help Group (SHG) named
Basudev Mahila Soyansahayak Sangha with ten
active members was identified for adoption, and
for installation and operation of FRP carp
hatchery for seed production. In 2010, through
KVK (Khordha) and in collaboration with AICRP
on PET centre at ICAR-CIFA, a FRP carp hatchery
was provided to the SHG for installation and
operation in the village. In 2011, carp breeding
operation was demonstrated to the members of
the group. Since then they are doing fish breeding
in the supplied FRP hatchery. PET centre has
provided handholding support to the
entrepreneur group.

Hatchery at West Utakl Agricultural Centre, Diptipur, Baragarh, Odisha

Table 32. Hatchery operation in Diptipur

Year Spawn production Fry production Sale of fry Sale of Yearlings
(lakh) (lakh) (lakh Rs) (lakh Rs)

2007 3 0.6 0.10 0.15

2008 20 4.0 0.56 0.24

2009 8 1.6 0.18 0.16

2010 10 0.6 0.40 0.15

Total 41 6.8 0.84 0.70
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On 27 February and 24 March, 2012, induced
breeding programmes were undertaken in the
hatchery taking common carp as the test species.
On 27 February 2012, the farmers of Badala
Kharija Sahi tried to induce breed common carp
in FRP hatchery with their small experience
gained from Kaijanga Village. For breeding
operation, 21 kg of common carp (11 male and 7
female) were used. The breeding was successful
and they got 15 lakh spawn. They sold 9 lakh
spawn from the harvest and the rest 6 lakh was
reared in a nearby nursery pond of 0.15 ha water
area @ 4 million spawn per hectare. Dry powder
feed (wheat : sunflower oil cake :: 1:1) was used
for the spawn. Feed was applied in two split
doses in morning and evening hours of the day.
After 24 days of rearing, 1.32 lakh fry was
harvested, out of which 3,000 numbers were sold
@ Rs.900/1000 numbers fry. Rest fry were
transferred to a 0.8 ha pond for further rearing to
fingerlings. From second operation only 4.5 lakh
spawn was harvested and stocked in the same
nursery pond for rearing to fry stage.

Gaining experience from the above two breeding
operations, nineteen fish breeding programmes
were undertaken during 2012-2013, taking rohu
(Labeo rohita), mrigal (Cirrihinus mrigala), catla
(Catla catla) and common carp (Cyprinus carpio)
as the test species. The breeders were selected
from their own village stocking ponds. They got
more success in common carp than other fishes.
Total 82 lakh common carp spawn was produced
from three seasons of operation, i.e., winters
(during February & March) of 2012 and 2013, and
monsoon of 2012. They got 47 lakh spawn from

Hatchery at Badala Kharija Sahi, Balipatna Block, Khordha, Odisha

rohu, 10 lakh spawn from mrigala and 12.5 lakh
spawn from catla.

Their total profit was Rs.45,240/=. If the profit
from the sale of fish fry and fingerlings after
rearing the harvested spawn for a considerable
period of time is added to the profit from the
hatchery operation, it may be double.

5.3.4. Purunia Village, Patna Block, Keonjhar
District, Odisha

Mr. Ghanashyam Mahanta, aged 55 yrs, an
entrepreneur farmer from Purunia Village of
Patna Block, Keonjhar District had his education
up to class V. Mr. Mahanta is a traditional
aquaculturist. He had little knowledge of carp
fish breeding. With that knowledge he was doing
fish breeding in hapa and then transferring the
eggs to the cement hatching pool. He was
drawing water from his pond through gravity to
the hatching pool during egg incubation. By this
semi-scientific method and under mercy of the
nature he was producing some fish seed for his
farm. He started rohu spawn production in 2000
and produced about 1-2 lakh spawn in hapa-
breeding. The spawn recovery was poor. Though
he had started fish farming in three ponds of
around 0.25 ha in the year 2000, till 2010, he could
not succeed in getting a remarkable production.
Later from 2009 with the able guidance of the
ICAR-CIFA NAIP team, he could generate good
amount from aquacultural activities in his farm.
Then after, a portable fibre reinforced plastic
(FRP) carp hatchery under the ICAR-NAIP
Project was supplied to the village with active
participation of the target farmer and his group.
On 30 July 2010, the FRP carp hatchery was
installed in his farm.
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On 31 July 2010, for the first time the induced
breeding of rohu was demonstrated successfully
in the FRP hatchery to Mr. Mahanta and his group
members. In first operation of induced breeding,
8.5 lakh carp eggs were produced and were
collected in the FRP egg/ spawn collection
chamber jointly by the ICAR-CIFA team, Mr.
Mahanta and the farmers of the village. In the
first breeding operation conducted by him, he
had taken catla (total wt. 7.7 kg) and mrigal (5.8
kg) (male and female together) as trial and 7.5
lakh spawn was produced from the hatchery.

The average annual income of the adopted farmer
prior to adoption and implementation of the
project was Rs. 10,000/-. After ICAR-CIFA's
intervention (adoption and promotion of fish
culture through breeding), approximately five-
fold increase in the average income of the
adopted farmer has been recorded. He has earned
about Rs. 50,000/- leaving aside his inputs till
date from the period of adoption in 2011. The
level of self confidence among the women
farmers of the village has also increased after the
implementation of the project.

5.3.5. Women Self Help Group (WSHG),
Khanguri, Nayagarh District, Odisha

The Maa Brahmanidevi Mahila Soyam Sahayak
Gosthi, Khanguri is a Women Self Help Group
(WSHG) with 14 members belonging to
scheduled caste, schedule tribe and other
backward castes operating since January, 2000.

Hatchery at Purunia Village, Patna Block, Keonjhar, Odisha

The annual household income ranged from Rs
8,000 to Rs 44,600. The group entered into
fisheries activities by getting lease to manage the
Panipoila Dam in 2008 for a period of five years
with lease rent of Rs 5,200/year. The availability
of carp seed was a major constraint for fisheries
development in the dam and ponds. The seed
production centers were located in far way place.
Due to lack of communication facilities, seed
vendors were not supplying them the seed in
time. Looking at these constraints of seed, ICAR-
CIFA has installed the portable FRP carp hatchery
to provide seed to the SHG and to the nearby
localities. Besides supplying the seed, it can also
act as a source of livelihood for the women
involved in the activities

In Khanguri Village two trials of induced
breeding of rohu were conducted in 2011, and
5.0 lakh spawn were harvested and reared in 0.2
ha pond till fingerling stage. After 15 days of
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spawn rearing, 1.4 lakh fry were harvested and
survivability rate was 28%. Out of this, 0.7 lakh
fry were sold @ Rs. 200/1000 nos fry and the SHG
got Rs 14,000. The same nursery pond was further
used as rearing pond for fingerlings production.
After 3 months of rearing, 0.37 lakh fingerlings
(valued to be Rs. 74,000) were harvested and
transferred to Panipoila Dam for grow out
production. Net profit from this seed rearing
practices was calculated to be Rs. 68,988. Each
SHG members could add Rs. 4,928 to their annual
income in 2011.

5.3.6. A farmer from Nuagaon, Nayagarh
District, Odisha

Name of the farmer is Mr. Mahendra Pradhan.
He is 49 years old and qualified up to
intermediate in arts. His primary occupation is
agriculture. His annual family income is Rs
1,10,400. He has a small family with wife and 2
daughters.

In 1982, he constructed a pond of 0.8 ha by the
inspiration of the FEO of the Nuagaon Block.
From that day he is in the business of fish culture.
He has special interest in fish culture and now
he is the president of the District Fisheries
Association of ATMA. In first year, in 1982 he
got 0.8 tonnes of fish from that 0.8 ha water area.
Maximum return from that pond was 2.5 tonnes
during 2005. From 1985 he had taken lease of 1
pond of 0.4 ha from Nuagaon Panchayat and
harvested 0.9 tonnes of fish. Because of profit
from aquaculture, in 1988 he constructed another
5 ponds. Since then he is doing seed rearing and
culture in his farm.

During the course of his journey, he had faced
many problems for getting quality seed for his
farm. Generally he used to bring seed from
Balasore and Boudh Districts which are 300 and
120 km away from his place respectively. Always
he got poor survivability of spawn. He became
fed off and stopped seed rearing for four years
from 2005 to 2009. During that period he gave
his farm area to the road contractor as a lease for
two year. At that time he detracted himself from

fish culture too. Then the ICAR-CIFA team under
DBT Project reached to his farm site after getting
information from state functionaries. The team
could observe that he had good infrastructure for
hatchery and seed production. ICAR-CIFA team
motivated Mr. Pradhan to restart the pisciculture
activities. One SHG named Pitabali, Harijanasahi,
Nuagaon got loan from Gramya Bank for doing
bamboo craft was also motivated to join hands
with Mr. Pradhan. The average annual family
income of the members of the SHG was Rs. 20,921
only. The SHG negotiated with Mr. Pradhan and
attended the Stakeholder’s programme at ICAR-
CIFA on 3 June 2010. FRP carp hatchery unit
composing of one breeding pool and three
hatching pools was installed in their place on 17
July 2010.

In 2010-11 induced breeding of rohu in FRP carp
hatchery was conducted 2 times at Nuagaon
Village of Nayagarh District. Spawn was stocked
in 0.08 ha pond. One lakh eighty thousand fry
was harvested and restocked in 8 rearing ponds
of 0.95 ha water area (@1.89 lakh fry/ha) for
fingerling production. 0.72 lakh fingerlings were
produced after 90 days of rearing and stocked
for yearling production in the same farm. Then
0.56 lakh yearlings were produced after 6 to 8
months of rearing with 77% survivability. Out of
this 42,800 nos fingerlings were sold @ Rs. 10 per
fingerling and got net profit of Rs. 30,000.00. Total
net profit from yearlings was calculated Rs.
2,62,560.
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In 2011-12, 4 lakh rohu spawn and 3.5 lakh catla
spawn were harvested. Spawn was cultured in
0.18 ha water area. 1.2 lakh rohu and 1.12 lakh
catla fry were harvested after 15-20 days of
rearing. Then fry were stocked in 0.95 ha water
area as rearing ponds. 1.3 lakh catla and rohu
fingerlings were harvested after 3 months of
rearing. 24,500 numbers of catla and 11,000
numbers of rohu fingerlings were sold @ Rs 2.00
and Rs 1.00 respectively. In 2012 net profit from
seed rearing was calculated Rs 1,70,038.

5.3.7. A farmer from Kainchakoti Village,
Betonati Block, Mayurbhanj District, Odisha

Mr. Chaitnya Tudu, a resident of Kainchakoti
Village, Betonati Block, Mayurbhanj District,
Odisha had taken lease of 2 hectare pond for
rupees 40,000 for 5 years. Because of insufficient
knowledge he was always losing in fish culture.
He has social prestige and the people of village

have faith on him. One FRP hatchery was
established near to the pond site in 2011 through
DBT Project operated by ICAR-CIFA. He had
attended the Stakeholder’s Meet on FRP carp
hatchery at ICAR-CIFA in 2010. He linked
himself with the people for operation of hatchery
and fish culture. Net profit from seed rearing was
calculated as Rs. 63,675 in 2011-12. In 2012
Panchyat Raj election, Mr. Tudu stood as a
candidate for Sarpancha taking fish as his symbol.
He won the election and now he became a
Sarpancha of his Panchayat. After victory, he
gave each person of the village a table fish for
consumption. Even after election he had not
deviated from aquaculture practice. He is now
helping his people and dreaming to make his
village an aquaculture dominated village. He is
now an example of a leading fish farmer of his
locality.

Hatchery at Kainchakoti Village, Betonati Block, Mayurbhanj, Odisha

5.3.8. Salukkumari Prathamik Matsyajibi
Sangha at Badabisola Village, Kaptipada Block,
Mayurbhanj District, Odisha

Badabisola Village is 6 km away from Kaptipada
Block Headquarter in Mayurbhanj District. Mr.
Lalit Krusna Sahu is a beneficiary adopted under
DBT project operated by ICAR-CIFA. He was 37
years old by 2011 and has PGDFSE degree from
ICAR-CIFE. He has a farmhouse of 6 ponds
covering water area 2 ha. He is the lead member
of the Salukkumari Prathamik Matsyajibi Sangha,
Sagunibasa, Kaptipada Block. This society has 51
members (3 OBC and rest ST). He started fish
culture in 2005. Initially he brought spawn from
West Bengal and Balasore Government hatchery
for his ponds. The survivability rate of the

transported spawn was very low and he faced
many problems to get requisite quantity of seed
in right time. Then he tried to breed carps in hapa
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in 2007 and got less survival. He incurred loss of
carp eggs due to predation of water insects and
crabs. To overcome this problem he constructed
two cement hatching pools (6 ft inner diameter)
for incubation of eggs. After 2 years he stopped
fish breeding in hapa. In 2011, the DBT project
team of ICAR-CIFA identified his farm to install
FRP carp hatchery and demonstration of
aquaculture techniques to the farmers of the area.
Since 2011 the seed production in FRP carp
hatchery is going on in his farm. In 2011-12 he
got net profit of Rs.2,55,241 from seed production
and rearing rearing.

5.3.9. Divyayan KVK, Rama Krishna Mission,
Morabadi, Ranchi, Jharkhand

A FRP carp hatchery was established by ICAR-
CIFA in 2005 at Ramakrishna Mission Ashram,
Divyayan Krishi Vigyan Kendra, Ranchi. First
induced breeding of fish catla and rohu was done
on experimental basis in 2006 monsoon. Before
the experimental trial breeders were reared in the
brooder pond for four months in scientific
manner with supplementary feeding containing
30% protein. At certain interval, pond was netted
to check the condition of brooders. At the end of
June, almost all fishes were found matured for
induced breeding. During the year, 2006 fifteen
thousand fingerlings were harvested from the
ponds and the spawn required for this were
produced from the FRP carp hatchery. The
fingerlings were distributed to the farmers for
stocking in their ponds. The performance of the
FRP carp hatchery was satisfactory.

5.3.10. Amarpur Village, Potaspur Block, East
Midnapore District, West Bengal

Livelihood development of Kharial community
was planned at Kharialpara, Amarpur Village,
Potaspur Block, East Midnapore District of West
Bengal through induced breeding of carps in FRP
hatchery installed by ICAR-CIFA in that place.
The village is a remote area with very poor road
connectivity and habitants mostly depend on
agriculture for their livelihood. People of Kharial
community also engaged in making baskets
using khari. The Bagui River flows through the
northern border of the village, plays a significant
role in the capture fishery scenario of the village.
But, aquacultural activities have not received
much attention because of their dependency on
insufficient and low quality spawn supply and

aquaculture knowledge gap. To provide an
alternative livelihood and employment
opportunity to the villagers of Amarpur through
aquaculture, ICAR-CIFA, Bhubaneswar, Odisha
has supplied the FRP carp hatchery under its TSP
programme. Induced breeding of Indian major
& minor carps were done successfully, which
ensured of getting quality carp seed in right time
to the fish farmers of the village.

During 25-27 July 2016, for the first time the
induced breeding of catla (Catla catla) was
demonstrated successfully in the FRP hatchery
at Kharialpara. During the demonstration by the
ICAR-CIFA team, besides 40 tribal participants
from Kharialpara about 30 tribal participants
were also present from nearby Khar Village to
learn about the seed production technology.
Training programme on “Fish Seed production
through FRP carp hatchery” was also conducted
in the village. On gaining experience from the
demonstration, the farmers of ‘Amarpur
Kharialpara Mathsyauthadan Samity’ tried to
induce breed rohu (Labeo rohita) and bata (Labeo
bata) in the FRP hatchery. Spawn production was
8, 10 & 2.5 lakhs for rohu, catla and bata,
respectively. Fingerlings were also produced in
the locality. The community could earn Rs. 64,000
in the first year of hatchery operation.

5.3.11. Adivasipara Village, Bali Island,
Sunderban, West Bengal

Adivasipara Village, Hathkhola (Bali Village No.
9) falls under the jurisdiction of Gosaba Block in
South 24 Paraganas, West Bengal. This village has
more than 80% of tribal population. Bali, a part
of the Sunderban Archipelago is a remote and
backward Island, where developments are hard
to occur. The Island has no power supply, lack
proper road communications, connectivity or
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other basic facilities. Its inhabitants depend
mostly on forest and natural water bodies for
firewood, honey and fish. Many times they
become vulnerable to tiger attacks in forest and
face hostile crocodiles in the backwater. The area
is prone to frequent cyclonic storm, strong wind,
high sea surges, tsunami and soil erosion.

In 2009 Bali faced a deadly cyclonic storm called
‘Aila’ which washed away almost the entire
island. Intrusion of salt water spoiled freshwater
ponds and irrigation channels including their
biodiversity. Since then availability of food and
livelihood options were the major constraints for
the inhabitants of the Island. ICAR-CIFA,
Bhubaneswar had initiated restoration of fish
culture activities and livelihood support system
of the tribal population in the devastated Island.
Availability of quality carp seed, other critical
inputs and technology were the major issues.
ICAR-CIFA conducted surveys, analyzed soil
and water parameters of the ponds, established
portable Fiberglass Reinforced Plastic (FRP) carp
hatchery for seed production, supplied critical
inputs for integrated and composite aquaculture
to 51 tribal farm families of the village,
demonstrated scientific aquaculture practices in
4.855 ha pond area, imparted regular trainings
to the beneficiaries and also became the driving
force for bringing several resource persons and
dignitaries to the Island.

The first phase of the aquaculture demonstration
programme covered 22 beneficiary families with
2.56 ha total pond water area, while the second
phase covered additional 29 beneficiaries with
2.295 ha total pond water area. In 2013 one FRP
carp hatchery unit was installed in the Island.

Carp breeding and operation of FRP hatchery
were demonstrated to the beneficiaries of the
Island in July 2013. This demonstration was first
of its kind in the Island. In the trial run drawing
water from a bore well to the hatchery, only 0.4
lakh Labeo rohita (rohu) spawn were produced.
Spawning was successful, fertilization was cent
percent, but survival of hatchling was poor (less
than 20%) due to high water hardness. This
problem was rectified by installation of an
overhead tank connected to a nearby pond for
water supply to the hatchery. In July (during the
peak of monsoon), in the first regular operation
of the hatchery, 4.5 lakh rohu spawn were
produced and stocked for fry production in the
farmer’s field. Then after about 1.0 lakh
fingerlings were produced from the reared fry.
Similar breeding operations were continued in
2014 monsoon.
During July - August 2015, the induced breeding
programmes of Indian major carps (rohu, Labeo
rohita and catla, Catla catla) and Indian minor carp
(bata, Labeo bata) were conducted in the
established FRP hatchery and 18.5 lakh spawn
were harvested. In this experiment spawning
fecundity of rohu was found to be 0.88-1.0 lakh,
catla 0.95 lakh and bata 1.1-1.3 lakh egg/kg
bodyweight of female fish. Time for completion
of egg hatching was found more or less similar
in rohu 920-970 minutes, catla 965 minutes and
bata 940-990 minutes. Percentage of spawn
survival from egg release was calculated to be
85.5-92.5 % in rohu, 84.5 % in catla and 86.5-90 %
in bata. Spawn production per kg female body
weight (lakh) was found similar for all the
experimented fishes i.e., rohu 0.74-0.88 lakh, bata
0.86-1.2 lakh and catla 0.66 lakh.

Hatchery at Adivasipara Village, Bali Island, Sunderban, West Bengal
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Since then this hatchery unit has been working
as nucleus for carp seed supply to Bali and other
nearby Islands of Sunderban. ICAR-CIFA has
received Letter of Appreciation from the Principal
Chief Conservator of Forests, Forest Department,
Government of West Bengal for the effective
demonstration of technology in the Island.

5.4. Problems and Constraints Faced and
Solutions Achieved

There were several challenges in the way for the
development and transfer of the technology. Few
of the challenges faced are as follows:

Developing a gadget required for
efficiency, transportability and economy, as
very small one is unsuitable for carps,
whereas bigger one is not transportable.

Need a compact unit with all types of pools
and tanks for different stages of life cycles
of carps.

The hatchery designs are made to take care
of the standard requirements of slope,
water flow, etc. for successful hatching.
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 CHAPTER 6

Linkage, Synergies and Future Directions
6.1. Conclusion

The present document dealt with the genesis,
technology development, dissemination,
commercialisation policy, performance and
impact of the FRP carp hatchery technology
developed by ICAR-CIFA in collaboration with
AICRP on PET. The technology made a
significant impact on the carp seed production
in the country. The major impact has been felt in
the remote and inaccessible regions like hill areas,
rainfed areas, tribal regions, etc. Traditionally the
fish seed production region has been confined to
few seed production clusters located in the
coastal regions of India. The FRP carp hatchery
technology owing to the ease in operations,
portability and complete package has been
successfully transferred the seed production
methods to the difficult areas.

The technology is fully packaged in the fibre
reinforced plastic material with the various
components like spawning pool, hatching pool,
egg collection chamber along with its accessories.
It is portable and convenient to operate in a
limited space with limited water availability. It
is ready to use with longevity of more than 15
years in field conditions. With the technology
about 1.0 million spawn can be produced in a
single operation and in each year 20 to 60 such
operations can be made. In each operation around
30 ha of cultured water bodies can be stocked and
hence, a single hatchery has the capacity to
produce seed which can be stocked 600 ha of
water areas. The technology has an excellent
application in decentralized fish seed production
in which seed can be made available in the remote
and inaccessible areas of the country.

The gadget has been produced and started its
commercialization since 2006. The technology
was made available to the nation through the
commercial partner which produces it in the

commercial scale. The users can purchase and use
it at their place. The necessary technical support
has been provided by ICAR-CIFA. Since 2006
around 362 numbers of hatcheries have been
installed or in the process of installation across
26 states of the country. Looking at the usefulness
of it, now Government of India, Indian Council
of Agricultural Research, National Fisheries
Development Board and many State
Governments of the country consider it as an
important technology in making the seed
available widely across the farmers located across
all parts of the country. Specific provisions have
been made in the government policies to make it
available. Consequently, the demand for the
technology has risen sharply over the years. To
meet the increase demand, the ICAR-CIFA has
revised its policy in 2016 for supply through Agri-
Business Incubation of ICAR-CIFA. The ABI-
CIFA shall be providing technology through
engaging fabricator, installation and technical
support, training on FRP hatchery technology
and related technologies like brood stock
management, fish seed rearing etc.

The technology has been penetrated all across the
country and expected to further contribute fish
seed production in particular and aquaculture
development in general in the adopted regions.
The users of the technology include universities,
colleges, research institutes, development
departments, farmers, entrepreneurs and NGOs.
The users' feedback and response received so far
has been encouraging. Most of the users were
satisfied with the technology and used it as an
important milestone technology for the purpose
of research, training and seed production. A large
number of appreciations and reports have been
received on the use and performance of the
technology.
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To make the performance of the technology
visible and reach out, ICAR-CIFA has conducted
several workshops, trainings, field visits and
demonstrations. In the process a large number
of users were trained and exposed to the related
technologies. To further strengthen a large
number of case studies, research papers, technical
bulletins, manuals and videos were prepared.

The economics of the technology has been
worked out and found to be profitable. The
breakeven period for recovery of the investment
in the fixed cost is 2-3 years depending on the
number of hatching pools userd, number of
operational cycles, etc. The performance of the
technology evaluated in terms of the total spawn
produced also varied widely. In most of the
remote areas, the utilization is as low as 5-20% of
its capacity, where as, in the coastal areas with
favorable environments, demand of the seed, the
production is as high as 60-80% of its capacities.
The large number of case studies deals with
various levels of the performance of the
technology.

There are both direct and indirect benefits of the
technologies. The direct benefits are seed
production, profit to the farmers, income, etc.
While the indirect benefits are numerous like
making seed available in inaccessible areas, spurt
of aquaculture activities like seed rearing,
stocking in the ponds and brood stock
management. A large set of the technical
information of the related technologies like seed
rearing, brood stock management, culture, fish
breeding, etc. are simultaneously made available
in the adopted regions. Very often, the hatchery
using FRP also became repository of the technical
information to be available to the large number
of farmers in the region. This has contributed
significantly to the increase in the aquaculture
activities in the region.

6.2. Linkages and Synergies

Among the studied hatcheries, it was found that
the capacity utilization of the hatchery was found
to be low due to constraints like lack of adequate

training, non-availability operating cost, non-
availability of brood stock and brood ponds. In
many cases the hatchery operation as well as seed
production was found to be highly profitable
enterprises. In addition it has the capacity to
contribute considerably in the areas with seed
shortage. But, the package of the technology
transfer needs to be broadened to increase impact
of the technology. The management inputs in
terms of the necessary staff and working capital,
brood stock availability, etc. have been the major
constraints when operated by the government
agencies. The private entrepreneurs also need
continual technical support in brood stock
management, brood stock upgradation, soil and
water management, seed rearing. Hence, the FRP
carp hatchery technology needs to be looked in a
more holistic way and as a central rallying point
for disseminating large number of aquaculture
technologies. The technologies along with
adequate management inputs can enable FRP
hatchery to contribute significantly to the
aquaculture development even in the remote and
inaccessible regions of the country

The linked technologies as well as policies like
promotion of quality seed, brood stock
development, seed rearing in seasonal ponds,
aquaculture in community ponds, in-situ seed
production in the culture based fisheries like
wetland and reservoirs have the potential to
contribute significantly to the increasing seed
availability and fish seed production in the
country. Hence, the optimal uses of the FRP carp
hatchery technology needs synergistic
development with the linked technologies and
programmes that are operational in the wider
spectrum of aquaculture development in the
country.

6.3. Future Directions

The system is so designed that it creates the
environment suitable for fish breeding in the field
conditions for 20-24 kg of carps in one operation.
In one run 1.0-1.2 million spawn can be produced
from the system. This much spawn in the field
condition can be used as stocking material for 30
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hectares of ponds. The FRP carp hatchery units
installed in different locations of India are
operating successfully for production of fish seed
for aquaculture. The technology is experiencing
more demand in hilly areas and difficult terrains
because of its portability and low space
requirement compared to the traditional concrete
hatcheries.

The system has been designed for breeding of
carps. So far all the Indian Major Carps and
Chinese carps have been bred in many centers,
where the hatcheries have been installed. The
medium carps like Puntius sp. and Labeo bata
also have been found suitable for breeding in the
system.

Despite, higher level of adaptability and adaption
of the technology, the dynamics of the sector
demand further improvement and upgradation
of the technology. Especially need to reduce cost
of transportation by designing hatchery mounted
on small carrier vehicle, collapsible hatchery,
integrated carp breeding-cum-incubation pool,
carp incubation pools of different sizes, etc. This
will further improve efficacy of the technology
in meeting the diverse requirements of the sector.
The technology is experiencing more demand in
hilly areas and difficult terrains because of its
portability and low space requirement compared
to the traditional concrete hatcheries. But,

transportation of the gadget to such areas has
become an uphill task for the manufacturers. So,
taking this shortcoming into account, ICAR-CIFA
has planned to make some modifications and
upgradation to the existing design of the
hatchery. The proposed modifications are
mentioned below:

Carp Hatchery on Wheels

All areas and fishermen may not have the
opportunity to avail the advantage of the portable
FRP carp hatchery. So, in order to reach them and
help them in carp breeding operations, ICAR-
CIFA is planning to design, fabricate and operate
the concept of carp hatchery on wheels, in which
the whole unit will be installed and set-up on a
truck, which can visit different difficult places
for carp breeding purpose in different seasons.

Collapsible Carp Hatchery in plastics

Though the hatchery is portable, but due to its
rigid and bulky structure, transportation of more
than one unit in one vehicle has proved to be very
difficult keeping in mind transportation
economics. So, it's high time, the gadget should
be made and designed in such a way that it is
collapsible and one vehicle can carry and
transport many units at once. Therefore, ICAR-
CIFA will be working on making the hatchery
unit collapsible, which will enable easy
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transportation and installation in difficult terrain
areas.

FRP Carp Breeding-cum-Incubation Pool

In the current structure in use, breeding pool and
incubation pool are totally independent and
different entities. Once carp breeding is over in
breeding pool, the eggs are transferred to the
incubation pool for hatching and spawn

production. On 4th day from the egg release, the
spawn is harvested from the incubation pool.
Thus, leaving the day of breeding, the breeding
pool is kept idle for three days before next carp
breeding operation. Therefore, ICAR-CIFA has
planned to make necessary modifications in the
breeding pool, so that incubation of eggs can be
undertaken in the breeding pool after the
breeding of carps is over in the pool.

Breeding Pool with Incubation Pool of different
sizes

Transportation of more than one hatchery in a
truck has proved to be difficult, as because it takes
more space on the truck carrier. So, ICAR-CIFA
will fabricate incubation pools of different
dimensions so that all of them can be stacked
together into the breeding pool and put on the
truck carriage consuming less space. After
fabrication, trial testing will be conducted and
final designs and modifications will be made
according to the results.
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