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1.2

Overview of Fishery Sector in Chhattisgarh State
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State-wise Fish Production during the period 2082e0
2007-08
Available Water Resources in the State of Chhattlsg
Production of fish from different sources durind8@9 %
District wise fish production in CG during 2008-09 %
Percentage of resource utilisation in the state
Progress of FFDA in the CG -
District and size- wise distribution of reservair i
Chhattisgarh
Reservoir fish production and productivity for eifént )
districts of Chhattisgarh
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Demand and Supply pattern of fish in the state %)

+ #'2 3 1 $
$ 4 1




&+

64

+

+

(o]
[ee]
N~
@ <
&
3 o3

3#

% &

$5




Chhattishgarh, has endowed with varied water ressyurwhich could be exploited
economically, and sustainably more to provide Iha@bds security as well as economic
security to the tribal community. Fisheries sectmuld play key role to utilize this

opportunity to generate substantial revenue throsiggtainable exploitation of this prime
natural resource.

Health Vision and Research, Kolkata has conducked Risheries sub sector Study for
potential livelihoods in fresh water aquacultureCnhattisgarh . The multidisciplinary team
has assessed the investment opportunity in the. sthe team has been assessed critically
current scenario of fresh water fish productionp@y chain availability, Marketing in
domestic market for fresh water fishes. The assessshas the following observations.

The country is having 2.4 million potential area feesh water aquaculture out of
which only 40% i.e. 0.96 million ha is utilizedhis water area has produced 3.7
million t in 2008-09 A network of 429 FFDAs has beestablished in the

country.India ranks second in culture and thirccapture fisheries in Asia. India is
producing about 5.6 million MT of fish and edibtesertebrates worth of Rs 2,22,000
million.

The production of carps and freshwater prawn isgdeeral production practice in
India. The three Indian major carps, namely calatlg catlg, rohu (abeo rohitg
and mrigal Cirrhinus mrigalg contribute the bulk of production of over 1.8 lioih
tonnes; followed by silver carp, grass carp and raom carp forming a second
important group. The farming of giant freshwaterayan Macrobrachium
rosenbergi) has gained increased interest in recent yeass talts high economic
value and export potential.

States like Andhra Pradesh, West Bengal, Keralgar@uare considered to be major
inland fish producing states in the country. ThatestChhattisgarh also contributes
almost 2% of country’s fresh water fish production.

There are three categories of available water ressun the state, i.e. village ponds,
irrigation tanks and reservoirs. Average produttiun the village pond in the state is
2.1tonnes/ha and that of reservoir is 0.172 tohaedotal catch from the river was
1477 tonnes during the year 2008-09.




Five districts among 18 districts(16 plus 2 nevdynied) under CG are most potential
in fish culture and those are: Raipur, Mahasamubldamtari,Durg,Bilaspur and
Janjgir.During the year 2008-09.

Fisheries Department of CG implements the differecittemes for promotion of
livelihoods of the fishers in the state.

Methodology of the study have been narrated elablgrand annexure contains the
sample semi structure questionnaire to get theildetalerstanding of the study
method.

In the Chapter of Understanding fishery subsectahe state performance of the
fisheries sector has been mentioned. It is revehlgidaverage fish yield in reservoirs
for the state at about 167kg/ha which is satisfgcbhut have the scope for futher
enhancement . CG is also ready to gear up itsuptamh.

That is, CG needs to move up the value chain t@mifeant extent, which may
happen only with more investment not only in pregag, but in organized farming
using modern scientific cultivation practices adlwe

The policy would set the tone for substantial inwesnt to flow in. Within this
context, the proposed intervention will have thadgl ‘gain & loose’ syndrome. The
absence of policy would definitely put stymie ircifaating the large institutional
investment to follow where as interventions in thiacture will have huge ‘early-
bird’ benefits

Fisheries production in the state is mainly drisgnsmall farmers who are generally
unable to invest a huge capital for adoption prtidnc technology. Although the

state has skill for hatcheries development and gemant, still the state is not
successful to produce its sustainable yield.

Although CG is producing a quantity of1.5 lakh tearof inland fishes during the
period 2008-09, but still due to deficit supply tetais importing fish from
neighbouring states AP

Study has identified the field reality for low pregtivity in village tanks. Technology
dilution is the main factor as identified. CG Istihs huge scope to expand the fresh
water aquaculture. A large number of aqua-culterabhd area becoming available
for aquaculture thro the excavation scheme of NREGA




Sample best practice in a private farmers farm leen cited as example which
producel0 tonnes/ha. This can be up scaled to eeadahest productivity in CG like
its neighbouring state AP.

Study has narrated the supply chain of fresh widbr market right from the Fish
producing centre to the District market.

A series of recommendation have been made on pd&iaye work intervention
strategies.







1.1 Fishery sector Overview in INDIA
Nearly half the fish consumed as food worldwide raised on fish farms rather than caught

in the wild. While in 1980, just 9% of the fish sumed by human beings came from
aguaculture, now at least 43%of the fish contridutg aqua farming. That’'s 45.5 million
tonnes of farmed fish, worth 63 billion US dollaesten each year. Current freshwater and
marine capture fisheries produce 95 million tonaesually, of which 60 million tonnes is
destined for human consumption. Globally, consudemnand for fish continues to climb,
especially in affluent, developed nations whichi2h04 imported 33 million tonnes of fish

worth over 61 billion dollars — 81% of all fish irogs that year, in value terms.

FAQO'’s report estimates that an additional 40 wlltonnes of aquatic food will be required
by 2030 just for to maintain current levels of camgtion. The only option for meeting
future demand for fish is by inland farming . Aqulicre has been experiencing a boom
since the mid 1980’s, sustaining a growth raterotiad 8% per year. But levels of capture of
fish in the wild have remained roughly stable sitteee mid — 1980’s, hovering around 90-93
million tonnes annually. There is little chanceanfy significant increases in catches beyond
these levels, FAO says. The aggregate value offigleéries exports from developing

countries not exceeds the contributed value oErports of coffee, tea, banana and sugar .

Aquaculture could cover the gap between supplydsemdand, but there are also many forces,
which could pull production in the opposite directi making it difficult for the industry to
grow substantially enough to meet demand in thadiexto come. One serious bottleneck is
the lack of investment capital for producers in tteweloping world. Another is shortage of
land and freshwater for use in aquaculture. Rigngrgy costs also pose a problem, and
environmental impacts & questions of products gafebntinue to require attention.
Aquaculture offers a source of food that is rictpmtein, essential fatty acids and vitamins
and minerals. And fisheries sector offers a waypdost development by providing jobs,

improving people’s income, and increasing retunm&atural resource use.




India is now the third largest producer of fish ahd second largest producer of fresh water
fish in the world. Fish production has increaseafi4.16 million tonnes (2.45 million tonnes
for marine and 1.71 million tonnes for inland figles) in 1991-92 to 7.12 million tonnes

(2.92 million tonnes for marine and 4.20 milliomib®s for inland fisheries) in 2007-08

Table:01 Trend in Fish Production in the Country snce 90s
Production in Lakh Tonnes

Year Marine Inland Total

1991-1992 24.47 17.1 41.57
1992-1993 25.76 17.89 43
1993-1994 26.49 19.95 46.44
1994-1995 26.92 20.97 47.49
1995-1996 27.67 22.42 49.49
1996-1997 29.5 24.38 53.48
1997-1998 29.5 24.38 53.88
1998-1999 29.96 26.02 52.98
1999-2000 28.52 28.23 56.75
2000-2001 28.11 28.45 56.56
2001-2002 28.3 31.2 59.56
2002-2003 28.9 32.1 62
2003-2004 29.41 34.58 63.99
2004-2005 27.8 35.2 63.04
2005-2006 28.16 37.55 65.71
2006-2007 30.24 38.45 68.69
2007-2008 29.2 42 71.2

Source: Annual Report 2008-09, DAHD, Gol

The share of fisheries sector in agricultural GDd3 lyone increasing. Presently (2008)
contributes about 1.07% of total countries GDP dnfdD% of GDP of agriculture.14.6
million persons are engaged in this sector (Livdsteensus, 2003). During 2007-08 Fishery
sector has produced 7.60 million tones (marine &Bion t and inland 3.70 million t).

The country’s fresh water resources consist of 105dlometers of rivers and canals ,1.66
million hectares of large and medium reservoirsla#@l ha of minor reservoirs, 2.41 million
hectares of freshwater ponds and lakes ,1.2 milmof brackish water ponds and about 0.1
million hectares of lagoons and 0.2 million ha lwiofl plain wet lands 0.72 ha of upland
lakes 30 million ha of secondary saline area. Qgisturrent( 2008-09) fish production is
7.6 million t out of which fresh water aquacultwentributes 3.70 million t and 0.10 million
t. and enhancement(stocking of reservoirs, laked wetlands)produces 0.80 million
t.(Sugunan,2009)
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In this sector, Development of Freshwater AquaceltiDevelopment of Brackish water
Aquaculture, Development of Coldwater Fisheries &aiaculture in the Hilly Regions,
Development of Water-logged Areas into Aquacultgséate, Utilization of Inland

Saline/Alkaline Soils for Aquaculture and Inlandp@a&e Fisheries (Reservoirs/Rivers etc.) is
promoted by the Govt. A new component (seventh aimapt) called Innovative Projects has
been added in 2008-09 for implementation in thd Five Year Plan. The country is having
2.4 million potential area for fresh water aquaadtout of which only 40% i.e. 0.96 million
ha is utilized. This water area has produced 3.fiomit in 2008-09 A network of 429
FFDAs has been established in the country. Fisimé&er Development Agencies (FFDA)
were set up in each district for delivering a pagkaf technologies, practices, training and
extension besides financial assistance to the lméswéés. The projected figure shows that by
2020 India will achieve 11.8 million tonnes of figihoduction , where marine capture will
contribute only 3.3 million tonnes but freshwatedanhancement(reserviours etc) together
will contribute 7.97 million tonnes( Sugunan,2010).

Different types of carp culture techniques areciokd . Major species cultured are rohu
(Labeo rohitg, catla Catla catlg, mrigalCirrhinus mrigald, grass carpdtenopharyngodon
idellus), common carp Qyprinus carpi9, silver carp Kypothalmitcthys molitrixCarp
culture with low input yields 1-2 t/ha/yr, mediumput 3-6t/ha/yr whereas 10-15 t/ha/yr has
been achieved with high input(Katiha ,2003). Cutlsethe average annual yield is around
2.2 t/ha.




Apart from carp culture, sewage fed fisheries(&&fyr),integrated agriculture-livestock
fisheries(0.5-2t/halyr),polyculture of carp andvenéfish 3-4t & prawn 0.3-0.5t/halyr), pen
and cage culture are practiced in the fresh wagstem. Country produces over nineteen
thousand million fry per year. Necessary capadaity feed production also exists. Catfish
(Clarius batrachuy singi Heteropneustes fossilisrainbow trout ©Qnchorhynchus mykigs
are also giving promising results. The potential farming in running cold waters and
reservoirs is also being developed. DevelopmergroWw out technologies of several other
non-air breathing cat fishes vikdlystus seenghjavi.aor, Pangasiussp. have been taken
place. During 2008-09 country have achieved seedyation of 24,143 million fry.

Table 02 State-wise Fish Production during theque?002-03 to 2007-08
(In ‘000 tonnes)

State/Union Territory 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08
1. Andhra Pradesh 827.9 944.64 853.05 891.09 856.93 1010.08
2. Arunachal Pradesh 2.6 2.65 2.7 2.75 2.77 2.83
3. Assam 165.52 181 186.31 188 181.48 190.32
4. Bihar 261 266.49 267.51 279.53 267.04 319.1
5. Goa 76.53 87.36 99.44 104.95 102.39 33.43
6. Gujarat 777.91 654.62 635.21 733.82 747.33 721.91
7. Haryana 35.18 39.13 42.05 48.2 60.08 67.24
8. Himachal Pradesh 7.24 6.53 6.9 7.29 6.89 7.85
9. Jammu & Kashmir 19.75 19.75 19.1 19.15 19.2 17.33
10. Karnataka 266.42 257 251.23 297.57  292.46 297.69
11. Kerala 678.32 684.7 678.31 636.89 677.63 667.33
12. Madhya Pradesh 42.17 50.82 62.06 61.08 65.04 63.89
13. Maharashtra 514.10 545.13 548.02| 580.55/ 595.94 556.45
14. Manipur 16.60 17.60 17.80 18.22 18.61 18.60
15. Meghalaya 5.37 5.15 5.64 4.12 5.49 4.00
16. Mizoram 3.25 3.38 3.68 3.75 3.76 3.76
17. Nagaland 5.50 5.56 4.90 5.50 5.80 5.80
18. Orissa 287.53 306.9 315.59 325.45 342.04 349.48
19. Punjab 66.00 83.65 77.70 85.64 86.70 78.73
20. Rajasthan 25.60 14.3 16.39 18.50 22.20 25.70
21. Sikkim 0.14 0.14 0.14 0.15 0.15 0.18
22. Tamil Nadu 437.50 474.14 459.43 463.03 542.28 559.36
23. Tripura 29.52 17.98 19.84 23.87 28.63 36.25
24. Uttar Pradesh 249.84 267.00 277.07 289.58 306.73 325.95
25. West Bengal 1120.00 1169.60 1215.00| 1250.00| 1359.10 1447.26
26. A & N Islands 28.30 31.15 32.68 12.09 28.68 28.68
27. Chandigarh 0.08 0.08 0.08 0.09 0.17 0.21
28. Dadra & Nagar 0.05 0.05 0.05 0.05 0.05 0.05
Haveli

29. Daman & Diu 11.26 13.77 12.51 17.79 16.41 26.36
30. Delhi 2.25 2.10 1.41 0.70 0.61 0.61
31. Lakshadweep 7.50 10.03 11.96 11.96 11.75 11.04
32. Pondicherry 45.02 48.00 36.75 21.45 39.66 39.01
33. Chhattisgarh 99.80 111.05 120.07 131.75 137.75 139.37
34. Uttarakhand 2.55 2.56 2.57 2.79 3.03 3.09
35. Jharkhand 45.38 75.38 22.00 34.27 34.27 67.89
Total 6199.68 6399.39 6304.75 6571.62 6869.05 7126.83

Source: Annual Report 2008-09, DAHD, Gol
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States like Andhra Pradesh, West Bengal,
Kerala, Gujarat are considered to be major
inland fish producing states in the country.
The state Chhattisgarh also contributes
almost 2% (Table:02) of the countries
inland  fish  production, which is
encouraging for the state to enhance the
same to generate more livelihoods for its
people.

Chhattisgarh, the 26th State of India, was
carved out of Madhya Pradesh on
November 1, 2000. Located in central
India it covers an area of 135,133 sq km.
Raipur is the capital of Chhattisgarh.
Chhattisgarh is bordered by Bihar,
Jharkhand and Uttar Pradesh in the north,
Andhra Pradesh in the south, Orissa in the
east and Madhya Pradesh in the west. The
state lies at 17°46' N to 24°5'N latitude
and 80°15' E to 84°20' E longitude.

There are 16 districts in Chhattisgarh
Bastar, Bilaspur, Dantewada (South

Bastar), Dhamtari, Durg, Janjgir-Champa, Jashpanki€r (North Bastar), Kawardha, Korba,
Koriya (Korea), Mahasamund, Raigarh, Raipur, Rajigaion, and Surguja.

This newly born state of Chhattisgarh state has lzeeradle of aquaculture for over seven
decades where fish seeds was imported and reatalléosize and re- exported as there was
huge demand for fish with lucrative returns. Thare three categories of available water
resources in the state, i.e. village ponds, irmogetanks and reservoirs.

Table 03:Available Water Resources in the State @hhattisgarh

Available water area Under culture
Particulars

No. Water area(ha) | No. Water area(ha)
Village pond (undel 58335 74300 52809 67100
aquaculture
Irrigation Reservoirs | 17344 88700 1593 83500
Total 60069 163000 54402 150600
Riverine water area : 3573KM

Source: Department of Fisheries, GoCG,2010
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Average productivity in the village pond in thetstégs 2.1tonnes/ha ( Table 04) and that of

reservoir is 0.172 tonnes/ha, total catch fromribher was 1477 tonnes during the year 2008-
09.

‘()

Table 04 Production of fish from different sourcesduring 2008-09
Resources Production(MT)
Village pond 142845.07
Irrigation reservoir 14376.25
Rivers 1477.18
Total 158698.50
Source: Department of Fisheries, GoCG,2010

Five districts among 18 districts(16 plus 2 nevdynied) under CG are most potential in fish
culture and those are: Raipur, Mahasamund, Dhaitadg,Bilaspur and Janjgir.During the
year 2008-09 Durg have produced highest of 22760dse followed by Bilaspur(17563 MT),
Raipur(16994MT),Mahasamund(14408MT),Dhamtari(129T2Whe districts with poor

production are Koria(3602MT),Kondagaon(851MT),Nanagur(341MT) and
Dhantwera(233MT) Table 05.

Table 05 District wise fish production in CG during2008-09( in MT)

District Village pond Reservoir Irrigation Total
Tank
Raipur 14943 90.00 1961.85 16994.85
Mahasamund | 12827 11.30 1570.83 14408.68
Dhamtari 11720 400 792.24 12912.24
Durg 20510 33.50 2206.62 22750.12
Rajnandgaon 9390 19.77 1689.33 11099.53
Kabirdham 5508 26.50 1046.74 6581.24
Bilaspur 16200 - 1363.25 17563.25
Janjgir 12201 28.25 146.27 12375.62
Korba 11500 27.50 347.80 11875.30
Raigarh 11050 53.80 211.78 11315.58
Jashpur 2508 3.78 778.40 3289.77
Sarguja 4200 103.75 400.55 5704.30
Koria 2675 95.10 832.25 3602.35
Kanker 3137 24.00 735.62 3896.15
Bastar 1505 55.53 242.03 1802.56
Kondagaon 820 15.00 16.15 851.15
Narayanpur 307 - 34.54 341.54
Dhantewara 2212 121.75 - 233.87
Total 143212.7 1109.53 14376.25 158698.50
Source: Department of Fisheries, GoCG,2010
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Fisheries Department of CG
implements the following schemes
for promotion of livelihoods of the
fishers in the state.

Production and distribution of
fish seed.

Development and
strengthening of Co-
operative society.

5 3 ' - Supply of quality
seed/fingerling for stocking.
Assistance for fish seed

production & stocking.

Training for the fish farmers and arrangement afigttours to the other states for
cross learning of the effective technology.

Development of reservoir and riverine fisheries.

Production of Asian cat fish (Magur)

Promotion of prawn culture, an assistance of R9@50s allotted for SC/ST farmers
for polyculture.

Providing assistance for nets and boats-subsidg0ff00/- is allocated for each
beneficiary.

Providing assistance for fish seed rearing- pronif subsidy of 30000/- is made
available for each beneficiary for purchase ofaret boat .

DoF also implement few welfare schemes like i) @ragcidental insurance scheme,
i) Savings cum Relief Scheme, iii) Constructiorholuses for fishermen

Leasing system:

Leasing right of the water bodies rests on differnthorities: i) water bodies up to 10 ha
average area is leased by the Gram PanchayabowealO ha up to 100 ha water bodies are

/




leased by the Janpad Panchayat, iii) Above 100Ha @p0 ha water area is leased by the Jila
Panchayat.

DoF have kept the authority to provide lease oflater bodies above 200 ha. These water
bodies are leased out to the fishermen cooperatiegeties by the department. A recent

amendment has been brought that the water bodiggabetween 200 to 1000 ha will be

leased out to the Fishermen Cooperative socielighddepartment , where as water bodies
above 1000 ha to 5000ha will be allotted to Cldgdrh Matsya Mahasangh on royalty

basis.

Lease period on each case has been extendedyé&ard , which was earlier 5 years and the
lease rent is Rs.2000/- per ha with an annual imerd of 10%.

DoF also maintain a list of priority for providingease (GO no: F/11/2/36/2002
dt.24.03.2003).The priority will be followed as ghe following chronology:

1.Registered Fishermen Cooperative.

2.Fishermen group.

3.Individual fisherman

4.Persons displaced on account of submergence chysadyation.
5.Self Help Group in absence of above four

Note: Water body below 1.ha is allotted to indinatltishermen and above 1 ha is leased to
fishermen society and groups
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Fishery inspectors of DoF are the bottom leveViserprovider in the community. They are
responsible to disseminate technology among tiherfssand also maintain linkage with PRI
at GP level. They shoulder upon a responsibilitysétect the group of beneficiaries along
with PRI. Subsequently they forward the proposath higher authority for sanction after
initial appraisal.

As these Fishery Inspectors are directly dealindp wie fishers their competency at all level
both technical as well as administrative is the fagyfisheries extension in the state.
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The study has focused mainly on the fisher commuofidifferent districts in Chhattisgarh.
It has used both secondary research of the awvailabbrmation and Primary Household
Survey.

A list of persons met during the course of the gtigcavailable in the Annexure, along with a
selected bibliography.

1. Secondary Research :
Annual reports and other documents published by Department of Fisheries, the
Department of Panchayat and Rural Development &&o0

Articles and scientific communication publisheddiferent authors and institutions related to
Inland aquaculture with special reference to Chdgath.

It needs to be mentioned that reliable data on raéwaspects relevant for a study on
livelihoods , production of fish and fishing comnitigs was not available. In cases data was
also conflicting and this is a limitation that nedd be kept in mind.

2. Primary Data collection

Development of questionnaires for the household suey and village level survey

A detailed questionnaires has been developed byptbgct team which will be

reflected demographic profile, socioeconomic caodg of the local communities,
women participation and wages in different type$igifing activities, access to basic
amenities of life, educations opportunities, fooecigity, available marketing

facilities , existing money lending system etc.

Training workshop for the survey groups

Orientation program has been conducted to the 5 bwensurvey team on
participatory livelihood analysis, semi structuratterviewing and focus group
discussion for different actors involved in thehisy sector.

Field visit by the subsector specialist:

Subsector specialist have visited eight distriat<CiG covering all types of aquatic
resources like village ponds, irrigation tank amdervoir and its users. He has
interacted different level of Govt personnel bothDmF and CGSIRD. Interaction




with PRI institutions at GP, Janpad level have beedle by the specialist. Local ,
Janpad and District level market have also beepreav

Interactive Buzz session:An interactive buzz session was conducted by the
specialist with ICAR scientist at CIFRI on the pgliand potentiality of fishery based
livelihood for CG.

Computation and analysis of the information

All the questionnaires collected from the fieldf&®8 and computation has been done
by using software to analysis the current stadtesstomen fisher folks and poverty.

Final analysis and strategy development

Final analysis has been done on the basis of gueports. Analysis highlights the
following:

Issues in fishermen communities in CG

Current status of fishers in the area

Demographic profile

Socioeconomic feature

Participation in institutional units, i.e. Coopévas, SHGs, CBOs or NGOs
Available Credit facility to the entrepreneurs

Vulnerability context and Identification of issukes the fishing community
Best practices

Inflow-outflow analysis

Marketing and value chain
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The vast and varied inland water resources cotetitnportant fishery resources in the
State of Chhattisgarh. In recent years the fishdyection from these resources has
increased considerably, but less improvement bppdned in the traditional fisher folk
economic conditions .These concerns are more impbrin the context of rising
environmental degradation ,emerging new economiclero. Inland water resources
harbour the original germ plasm of one of theegth and most diversified fauna. The
resource provide full time vocation of about 287é8istered society members covering
1.85lakh of fishers and yield about 15 lakhs tofhdigh. CG is one of the potential
producer of inland fish in the country and secttayp important role in providing
nutritional security and source of livelihood toral fishers, it also engages rural
population in supporting activities such as mariggtiretailing, vending, transportation
etc However, the sector remains unorganized beaafuscattered nature of activities.

2 $!3)
In spite of various schemes implemented througthdfiss Department and other

organizations the resources are not fully exploitHte utilization of various resources
are given in table below.

Table 06 Percentage of resource utilisation irstage

SI.No Type of resource Total resource Under culture % of resource
(ha) (ha) under culture

1. VillagePonds/tanks 74300 67100 91.51

2. Reservoirs 88700 83500 94.0

3. Rivers 3573Km | meeeem e

Source: Department of Fisheries, GoCG,2010

The district-wise analysis shows that five cenyrédicated districts i.e Raipur, Mahasamund,
Dhamtari,Durg,Bilaspur and Janjgir have contribus&86 production(84629 tonnes) of the
entire state ( Table 05).

It is revealed that more than 90% resource(Tab)eo®he state have brought under culture
by the DoF which is encouraging but at the same finshould also be noted that if only 5

)*




district can produce 53% of the state productiaa ribst 13 districts are contributing only
47% . There seems to be further scope of produetibtiancement.

41) ) #H& .

The technology followed for fish culture in CG swhich more than one type of compatible
fishes is cultured simultaneous, is the most adsnand popular in the country. This
technology is known as Composite Fish Culture. Teahnology enables to get maximum
fish production from a pond or a tank through métion of available fish food organisms in
all the natural niches, supplemented by artifiéedding. Perennial fresh water pond/tank
retaining water depth of 2 meters is also usedédaring of fry to fingerling culture purpose.
However, the minimum level should not fall beloneometer. Even seasonal ponds are also
utilized for short duration fish culture.
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Depending on the compatibility and type of feedmadpits of the fishes, the following types
of fishes of Indian as well as Exotic varieties édveen identified for culture in the
composite fish culture technology:

Species feeding habit Feeding zone

Indian Major Carp

Catla Zoo plankton feeder Surface feeder
Rohu Omnivorous Column feeder
Mrigal Detritivorous Bottom feeder

Exotic carps

Silver carp Phytoplankton feeder Surface feeder
Grass carp Herbivorous Surface, column and marginal
areas
Common carp Detritivorous/Omnivorougottom feeder
).

In all the districts in CG the area under villagenks and ponds available for fresh water
aguaculture is estimated around 67000 ha. In additto 80000 ha of reservoir, few
thousand km of rivers canals etc. The newly exeaareas under the scheme of NREGA
can also be converted for fish farming providedsthare done after proper site selection.
Out of the total inland fish production around 6@%eontributed by the culture sector. The
average productivity from ponds at present is #ottme of 2300 kg/ha/year. This shows the
tremendous scope for fish culture in the state. Bméire area brought under scientific fish
culture showing immense possibilities for horizbetgpansion of composite fish culture.




Technical parameters of composite fish cultureaaréollows;-

1. Selection of Pond: The main criteria to be kaphind while selecting the ponds that the

soil should be water retentive, adequate supplyatér is assured and that the pond is not in
a flood prone area. Derelict, semi derelict or syamponds also renovated for fish culture

by desilting, repair of the embankments.

)] Desilting of existing ponds

i) Deepening of shallow ponds.

iii) Excavation of new ponds.

iv) Impoundment of marginal areas of water bodies.

V) Construction / repairs of Embankments.

Vi) Any other item like civil structures, water salp arrangements / electricity
supply arrangements etc. depending on requirenoéiti® project based o
its size etc.

2. Pond Management:

Pond Management plays a very important role in fisming before and after the stocking
of fish seed. Various measures that are requirdsetandertaken in pre and post stocking
practices are tabulated below:

A) Pre-stocking:

In case of new ponds, pre stocking operationssstth liming and filling of the pond with
water. However, the first step for existing ponduieing development deals with clearing
the pond of unwanted weeds and fishes either byuaiamechanical or chemical means.
Different methods are employed for this.

i) Removal of weeds by Manual/Mechanical means.

i) Liming - The tanks which are acidic in natureedess productive than alkaline ponds.
Lime is used to bring the pH to the desired leWreladdition lime also has the following
effects -

a) Increases the pH.

b) Acts as buffer and avoids fluctuations of pH.

C) It increases the resistance of soil to parasites

d) Its toxic effect kills the parasites; and

e) It hastens organic decomposition.
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The normal doses of the lime desired ranges frottd0250 Kg/ha. However, the actual
dose is calculated based on pH of the soil andrveatéollows:

The pond is required to be filled with rain watemaater from other sources after liming in
case it is a new pond.

iv) Fertilization:

Fertilization of the pond is an important meansndénsifying fish culture by increasing the
natural productivity of the pond. The fertilizatimehedule is recommended based on the
quality of the pond soil. Organic fertilizers atearecommended for best results.

B) STOCKING:

When the pond is ready for stocking after 15 dafsagplication of fertilizers. Fish
fingerlings of 10 cm size (approx) should be usedstocking @ 7500 nos. per hectare.
However if fingerlings of smaller size are usedtahle allowance is made accounting for
mortality. Depending on availability of seed andrke# condition, stocking of 3, 4 or 5
species combination is done in the following ratio.

Species combination (ratio)

Species 3-species 4-species 5-species
Catla 4.0 3.0 2.0
Rohu 3.0 3.0 2.0
Mrigal 3.0 2.0 1.5
Silver Carp - - 2.5
Common Carp - 2.0 2.0

C) POST STOCKING:
a) Supplementary feeding:

Fishes need much more food than what is availadierally in the pond. Fishes can be fed

with a mixture of bran and oilcake in equal quaesitdaily. The feed should be placed on a
bamboo tray and lowered to the pond bottom orntloa sprayed at the corners. After some
time the fishes will get used to this type of fegdiand aggregate at the same place at
particular time. The recommended feeding rate isnater:
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b) Manuring:

i) Organic maturing may be done in monthly instittee@ 1000 kg/ha.

D) Harvesting:

Harvesting is generally done at the end of 6-8 imamward, when the fishes attain average
weight of 800 gms to 1.25 kg. A production of 3%dons/ha can be obtained in a year.
However, the conservative estimates for produactevel i.e. 3 tons/ha/year may be
considered. Harvesting is done by partial repeagtting.
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Chhattisgarh State has given priority in productimin fish seed, earlier the state was
depending entirely from West Bengal for carp sebdring the year 2009-10 approximately
67.5 crore fish seed have been produced. At préserdg are 50carp fish seed hatcheries and

6 cat fish hatcheries
under govt and private
sector. The Fisheries
Department has set up
one prawn hatchery.

Field study from the
Chandmari Fish seed
production unit in
Sarangarh  produced
307 lakh spawn out of
which 90% have been
distributed to govt




farms and 10% is sold to private farmers. This latp unit doesn’t have any brood rearing
facility. The person concern have taken personaatiive to collect brood fish from the local
farmers and in return they are given certain qamti spawn. Jashpur is far away district
from this place however pvt farmers comes to colbacp spawn from that area also.

Chind Fish seed hatchery produce 430 lakh carpvrspalike Sarangarh hatchery this

hatchery also sale 15% of its produce to the pgifatmers. These pvt farmers received
training from the DoF for nursery rearing and tlygyfor culture of spawn to fry. However

the govt .personnel at field feels that still 2042Bon adoption of proper technique of
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26.The FFDA Programmes for development of inlasigeries have been taken up with the
assistance of Government of India since 1981-824BEheme have been inherited in CG
from erstwhile part of MP. Presently FFDA schemepgration in the districts of Raipur,
Mahasamund, Dhamtari, Durg, Rajnandgaon,Bilaspaigdh, Ambikapur, Jagdalpur. Main
Components of the FFDA implemented by the stat@QiD7-08 is presented below:

Table 07 Progress of FFDA in the CG
Prog/Scheme Sl 2005-06 2006-07 2007-08

Target Achieve Target Achieve Target Achieve
-ment -ment -ment
Leasing  of k! 1090 1370 720 1152 600 1111
Tank
Training No. of 1282 1289 1818 1818 1818 1819
farmer
Assistance to
the Farmers
Loan Rs. in 2235 216.67 333 325.29 367 366.55
lakh
Subsidy do 104.6 65.03 186.83 101.58 174 98.92
Cons. of newji\l¢ 300 142 300 176 300 124

pond
Source: Department of Fisheries, GoCG,2010

Till last December 2009 about 3222 no. of fish farsmwith 986 ha area brought under fish
farming through FFDA all districts.1.2 lakh tonradish has been recorded as harvest.
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Table 08 : District and size- wise distributionreservoir in Chhattisgarh

District Small Medium Large Total

No Area(ha) | No | Area(ha)| No Area(ha) | No | Area(ha)
Raipur 162 | 5937 1 1174 - - 163 | 7111
Mahasamund| 104 5017 1 2050 - - 10§ 7067
Dhamtari 50 6057 2 2913 1 6935 53 | 15905
Durg 350 4578 3 5268 - - 353 9846
Rajnandgaon | 204 | 6884 1 2518 - - 205 | 9402
Kabirdham 60 1656 2 4379 - - 62 6035
Bilaspur 87 2455 - - - - 87 | 2455
Janjgir 85 1696 1 1333.8 1 11500 87 14529
Korba 42 1610 - - - - 42 1610
Raigarh 69 1456 - - - - 69 1456
Jashpur 14 519 - - - - 14 | 519
Sarguja 161 3202 - - - - 161 3202
Koria 68 1782 - - - - 68 |1782
Kanker 91 2025 1 2511 - - 92 4536
Bastar 47 821 - - - - 47 821
Kondagaon | 32 1185 -- - - - 32 1185
Narayanpur |9 153 - - - - 9 153
Dhantewara | 33 450 - - - - 33 450
Total 1668 | 47484 12 22147 2 18435 1682 | 88066

Source: Department of Fisheries, GoCG,2009

The maximum area under reservoirs in Dhamtari(1x@@5to one large and two medium
reservoir along with number of small reservoirsjda district also large and one medium
reservoir leading to total reservoir area at 14529

The analysis of fish production of reservoirs dgriast 3 years for different districts of CG
indicated wide variation in fish production for serdistricts(Table 09). The maximum fish
production varied across districts namely Durg ipRa Mahasamund, Rajnandgaon, Janjgir
and Kanker. The estimates for fish productivityfla/ for 2008-09 revealed average fish

yield for the state at about 167kg/hawith highestdistrict Kanker(752kg/ha)followed by
In general, theridist with large reservoirs have
comparatively lower fish yield and vice versa.

Bilaspur , Sarguja and Bastar.
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Table 09 : Reservoir fish production and productivty for different districts of
Chhattisgarh

District Area(ha) Fish production(tonnes) Fish yield

2006-07 2007-08 2008-09 (Kg/ha)
Raipur 7111.25 215.5 937 1713.72 240.99
Mahasamund 7066.68 747.55 621 1382.83 195.68
Dhamtari 15904.68 774.1 950.5 932.98 58.66
Durg 9846.17 2429.6 2256 2093.91 212.66
Rajnandgaon 9402.31 175.2 1864.8 1599.43 170.11
Kabirdham 6034.74 70.5 48.4 846.74 140.31
Bilaspur 2455.175 1394.62 1457 766.75 312.30
Janjgir 14529.27 2401.9 1152.43 1197 82.93
Korba 1610.09 30 38.6 192.1 119.31
Raigarh 1456.49 568.26 1337.2 42.53 29.20
Jashpur 518.635 235 10 56.45 108.84
SEVE! 3202.28 190 206 904.1 282.33
Koria 1782.42 166.05 248.1 379.9 213.14
Kanker 4536.06 768 1514 3411.79  752.15
Bastar 821.24 173.8 142 214.18 260.80
Kondagaon 1184.98 402.93 702.9 127.65 107.72
Narayanpur 153.13 101.1 9.8 34.54 225.58
Dhantewara 23 28.7 - -

Total 88065.59 10867.11 13524.4 14701.57 166.94
Source: Department of Fisheries, GoCG,2010
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Table 11 : Integrated Poly-culture (Carp + otherFresh water fish) in own pond
Location: Ganeshpur(Ambikapur) Type of pond:own
Water Area: 0.26 ha Name of Farmer: Hari Baru
SN Activity Unit Unit Cost | Total amount
description (Rs) (Rs)
1 Capital Cost
1.1 | Lease rent N/A - -
1.2 | Weed Clearance ,if any 12mandays 80 960
2 Operational cost
2.2 | Chemical fertilizer LS 500
2.4 | Dolomite /lime 50kg 4.80 240
2.5 | Organic manure ( cow dung etc One trolly 1200
2.6 | Supplementary Fish feed MOC+Rjce 1400
bran
2.8 | Cost of Carp seed (including 5kg 2200
transport)
2.11 | Wage labor for Netting 1 4 netting 1600
Final harvesting 600
GRAND TOTAL : 8700
Production
SN Description Unit Price Total quantity Total Price
per kg(Rs) harvested (Rs)
/annum(kg)
1. Fish Culture
a) | Carp 60 390 23400
b) | Other fish like Tilapia etc 20 60 1200
Total 24600
CBR 1:2.8
4 $ E ! C
‘ ;5 2 $ $
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Team tried to reveal the role played by
Panchayati Raj Institutions in the State
in promotion and aquaculture as a
measure for livelihood development. It
shows:

Knowledge of Panchayat
members about aquaculture
schemes seems not adequate.
Sarpanch of Panchayat obviously
knows the criteria leasing of
village ponds but other details
are not in his/her knowledge.
They don’'t have mechanism to
sort out the problem if more than one eligible éslgroup apply for lease for same
water area belonging to his GP.

Lack of transparency in operation of various schenknowledge about different
schemes and benefits are not reaching at the gleuatd Gram Sabha meeting which
is supposed to be one of the medium through whishauld be campaigned it non-
functional. Attendance in Gram Sabha is less tHaf™of the members, information
about Gram Sabha meeting dates don’t reach eactehold. Hence awareness on
different schemes and benefits reach a selectéidis@nly.

Bottomlevel line department personnel are not presegularly for information
sharing in Gram Sabha. Other means of campaignmiikeng, leaflet distribution is
also not reaching farmers universally.

Panchayat’'s does not have much role in planninth@faction plans. The plans are
still prepared in a top-down approach. Hence ineolent and ownership of these
action plans in less.

Panchayat and line department doesn’t maintainngrgy in selection of site for
NREGA so that these excavated areas can be utibsédture fish culture.

Only Sarpanch and Secretary received training,roteely elected PRI members are
not aware about the rules and regulation. A seagitin meeting at GP level is
needed.
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Local governments were created throughout the cpuoyt virtue of the constitutional amendments
enacted in 1992. Separate structures have beeogemor rural (78 amendment) and urban {74
amendment) local governments. Rural local govertpeatiedPanchayathas a three-tier system as
shown below:
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Gram Panchayat (village level)

Block Panchayat (intermediate level

District (Zila) Panchayat

Another major innovation was the reservation of-tmel elected seats for women in order to ensure
that women are represented in local governmengijtdiiss than proportionately. The Constitutional
amendment left it to the state governments to plassenabling legislation providing for regional
variations while ensuring a minimum level of decalitation across the country. The™%chedule

to the Constitution provides for devolution of ftioas and powers to tHeanchayatsn respect of 29
subjects including ‘poverty alleviation programme’

The institutional structure and delivery mechanidesigned in these mainstream developmental
efforts are not always adequate to reach the taygmips due to inaccessibility to the of the
community and the lack of capacity of the techni@mgéncies and local government institutions to
design and implement programmes suited to the restlslemands expressed by the community.

Therefore, the need for a new approach in addmpgbim fisheries technology extension issues of
these communities different from the current sggtehere the delivery mechanism does not take full
account of local aspirations and demands.

Such an approach has to be participatory and dhmeildesigned to empower the communities to
function as managers of their development procas®er than passive recipients of assistance handed
down by Govt. agencies like DOF .

The CG PRI can follow a new approach that has bgiéwted as a project by Govt of West Bengal
which seeks to target activities and beneficiati@ough natural resource mapping and social
mapping. (DFID funded Support for Rural Decentatlisn — SRD - Project). Another component of
this project is the sensitisation of the local goweent structure(PRI) at the lowest levels to the
principles involved in the new approach.

Similarly, the successful social mobilisation avei@ in the state through the SHG movement also
vindicates the need for a demand-led, processtedeapproach to development. The government has
recognised the role of NGOs in social intermedratimd in building the capacity of the community
for identification of their needs and demands.

An alternative hypothesis is that the effectiveneds panchayats depends on the extent of
responsibilities and/or finances transferred, sthese appear to have been more extensive in Kerala
and West Bengal compared with other states. Indhse, the solution calls for greater devolution to
panchayats along the Kerala-West Bengal pattern.
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Low capacity and/or incentives of panchayats tdecbllocal taxes. Local taxes amounted to only
about 3-4% of GP incomes. We were told of numerassrictions on the ability of panchayats to
collect land taxes from those liable to pay these$ (i.e., medium and big landowners, Private pond
owners, local market agents). The evidence alswstibe tax collections has significantly not in
place for the private pond owenrs who are usingchpayat roads, ground water through shallow
lifting etc, which should have imposed and incesbisistead.

Development of tax collection capacity of panchayand design of resource sharing formulae
between panchayats at different levels and the g@aternment are needed to generate incentives for
panchayat officials to plan and develop local istracture.

$ 1)

STRENGTHS

CG is endowed with resources in the form of fresleweaillage ponds and irrigation
tanks and reservoirs.

Strength of the fisheries sector in CG lies inldrge under/unutilized freshwater
tanks and ponds, derelict water bodies, riversaanast stretch of river water
resources.

Freshwater pisciculture in the CG is being promakedugh district level Fish
Farmers Development Agencies (FFDASs) by provideahhical, financial and
extension assistance to the fish farmers.

In view of popularization of aquaculture in the Gf@e available resources, the fact
that major increments in fish production could cdneen culture fisheries in
available rain fed ponds.

WEAKNESS

Inland fish production of CG is poor even with theore resources than its
neighboring state AP. Productivity is only arountl ®nes/ha.

Present leasing policy is ambiguous among the thveyears has been one of the
major factors for the ineffective utilization andwlopment of these water bodies.
Credit support is not adequate and procedure ahtia is not farmer friendly.

Lack of entrepreneurship.

Lack of capacity building mechanism for the leasklérs

Inadequate fund support towards capacity buildingasning

No insurance coverage/ support price of fish

Inadequate Policy to backup for resource mobilorati
Inadequate and insufficient IEC intervention

OPPORTUNITIES

The region has left with a huge untapped area atehpal for fish production
covering varied ecosystems and open water resolikeeseasonal and perennial
ponds, brackish water impoundments etc., whichehithhave not been harnessed {o
optimal levels.

GoCG have undertaken program to create new wateesiang structures through
implementation of NREGA which can be brought uratguaculture.

THREATS

Lack of policy support to check illegal entry oflnarable exotic .
Vulnerability for unpredictable/unstable politigakurgency.
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For reasons related to resource availability amd-aiimatic conditions, 70% of Chhattisgarh
population consumes fish to a much greater extent bn other forms of animal protein for
nutritional requirements. Consequently, fish cdosts an extremely important constituent of
popular diet in the state across income categories.

Consumption preference of the population is preidantly oriented towards inland fish.
Even though the state is potential producer ofnithléish, it remains a fish-deficit state so
long as inland fish is considered.

Table 12: Demand and Supply pattern of fish instiate

Per capita Per capital CG- Demand(MT)| Production(MT) Shortfall(MT

Consumption(Kg)| Consumption(Kg)| Population(2001

(National) (State-CG) 2008

09

4.7 9.82 2,07,96,000(+ 204216.720 158698 45518(+
(28% of
present
production)

Available data (Table 12) suggest that CG hasraadd over two lakh ton fish per year.
Discussions with wholesale traders in large auatiamkets (in Raipur and Bilaspur) indicate
that CG imports primarily fresh water fish varisti@Catla, Rohu, Mrigal and other fish like
Pangus, aqua cultured prawn) from its neighbousitage Andhra Pradesh. In fact, a very
little amount of export to Howrah fish market(WB) indigenous freshwater fish species
caught from river by a group of fisher in Barankiirea was reported through Bilaspur. On
the other hand, import of fish by the State frofneotstates predominantly constitutes inland
carps Rui, Katla, etc.). Discussions with large traders and inteliarées in auction markets
in Raipur , Bilaspur indicate that certain low-valtverine fishes are exported if the size is
larger, to some of the neighbouring state like Mg dharkhand

The per capita consumption of fish in CG stands.82 kg per annum(DoF,CG, 2010) . As
fish has a very high income elasticity of demanding per capita income is bound to
increase the demand for fish rapidly. Howeverh fEso has a high price elasticity of
demand, so that increase in price is likely to atthe demand. This means that increased
production will not only find a ready market forrdestic consumption, it is also the need of
the hour. This also implies that any income inedyalill exacerbate the nutritional
deficiency of poorer people, as richer people h@ngffrom the high growth in per capita




income will bid the price of fish away from the phasing power of poorer section of the
population

69 %

The entire supply chain for moving fishery produrcteach districts is overwhelmingly
geared towards supplying the fish to one distimstidation Raipur and Bilaspur market.

After catch, fish travels two distinct channelsréach two different final destination, viz.,
domestic consumption at village and Janpad markgt@ urban market. Major types of fish
that go for domestic consumption are: pond fisargS like Rohu, Catla, Mrigal Siver carp,
Big head carp etc.). The marketing system and vemknt of intermediaries are slightly
different in the two channels.

Fresh water aquaculture fish and pond fish mearddmestic consumption from the districts
reach the retailers across the state in threerdiffananners after the catch.

First, a small portion of the total catch goeslémal consumption. Such fish travel from local
village market to retail centers without ice, armbg to places that can be covered within 2-3
hours in whatever means of transport engaged. Aé@aching the retailing point (which is
usually a nearby semi urban or town, where pricg availability of ice is better. Ice is
applied to the fish to preserve the fish for thaqeeuntil which the stock is not sold out. For
example, from Sarangarh local market, such fishcarded Scooty (80% by number), Tata
Ace 2-toner vehicle (5% or 1 by number — used hy for five retailers jointly — going to
Raigarh, Of the total catch in Sarangarh( Janpady, 15-20% by weight travels this route.
This is not surprising, because the Paikars arpyhtapsale the stock at marginal profit.

Second, a significant portion of the catch fromeresirs goes to distant places within the
state. Primary among these is Bilaspur, Durg, Raipu
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1: Primary auction centres are located at the ptiahu site

2: Places in the vicinity of ; usually the markéesis small due to poor economy of the
surrounding region.

3: Fish comes to the auction markets of Janpadirudentres in surrounding districts (e}g.,
Kanker, Bastar, Dhamtari, etc.), and second autéikes place.

4: Fish also go to the distant districts (primamilaspur, Raipur and a few others) whre
second auction takes place.

5: Significant quantity of fish goes from the aoatimarkets in Districts and distant distrifts
(where the same fish is auctioned for 9;

||> . 1

The economic factor behind two or three rounds widtian of fish before it reaches the
retailer is not very difficult to understand. As miened earlier, first round of auctions takes
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place at the Fish Harvesting Centres (FHCs), secoudd of auctions take place in major
urban centres in districts , and third round oftieuns take place in distant districts other than
above. In short, while successive rounds of austinrdifferent markets play the role of price
discovery (by taking into account day to day change supply-demand conditions in a
highly localized manner), second and third roundsaoctions also play the role of
aggregation and dis-aggregation respectively.

Paikars buy the fish from thg@roducerin primary auction centres (fish harvesting cesjtre
and supply the same to the secondary auction nsaakel/or retailers in district market.

Major role played bypaikars and chalandarsis to aggregate quantity (by buying from a
number auctioneers in the same or different auctimrkets) and delivering in bulk to
secondary auction markets in Kolkata and to thegssing units.

There are a few largeaikarsespecially based in Raipur and Bilaspur, who heaess to or
ownership of ice factories and also have the firmouscle to keep large quantity of fish
stocked in storage for a number of days. They mra position to make maximum of the
arbitrage opportunity offered by fluctuating prickfish in auction markets. It is this class of
paikarswho retains the largest portion of price mark-tgof primary auction center to final
retail market.

2 )

Retailers buy the wet fish from auction markets aetl it to the final consumers without
processing (except cutting and dressing). Theyeaalty the smaller ones, do not get credit
from any other intermediary. If at all requiredeyhhave to borrow from moneylenders at
extremely high rates of interest. Retailers notydmiing the fish from auction centres to
locations convenient to the consumers, they al$aid dress the fish and reduced hassles
for the

# B+ 37 ((
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Fish Farmer Paikar Paikar Arathdar+| Retailer Consumer

receives | *receives sale sales pays * Pays
Rohu up | Rs55/kg Rs.55 Rs.75 Rs.80 Rs.85 Rs.90
to 1kg>
Catla Rs45-50 Rs.50 Rs70 Rs.75 Rs.80 Rs85
upto
1kg>

* Transport cost is Rs. 7/kg (including packing, acel labour), included in the mark-up from Paikatgtion

market price.

+After second auction
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15-20 tonnes of carp and pangus fish is importechfAP in the entire state. Few whole
sellers operate this market. MM Fisheries, a wisaléer alone sale 3.5 tonnes of imported
carp from its Raipur arath, similarly their araales 4 tonnes per day. They are having
linkage with 32 Paikars in 22 markets in the en@i@. Few more such whole sellers do the
business, which shows the state has a huge deméist apart from its own produce .

#* # #% 9 # * &)

As per the market study it is estimated that 1%e2Mes of carp fish per day is imported from &P
the entire state. An estimated calculation shov@®@MT is ball mark shortage . Therefore, the
increase in production is having a great potetyi&tir market.

Few indigenous fish species harvested from thevess is not preferred by the CG consumers but
those hare highly demandable in Kolkata marketha®8engalees prefer those. Howrah Fish market
is only a overnight journey therefore, encouragintjure of those sppp. may fetch good value. Some
of those species ar@. molla. Puntius spp, Mystus spgic
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In the world our country stands of Targest producer of fish. Ornamental fishes formiraportant
commercial component of aquaculture. As it is diyenot related to the food and technology that
why it is known as diversified aquaculture. The ke&ifor ornamental fish in the world over 99% of
the ornamental fish is still confined to hobbyidthe brilliant flamboyant colour and exotic
appearance of the fish appeal to one and all @nildnd aged alike. The concept of entrepreneurship
development through ornamental fish farming is majmpopularity day by day. So, women from both
urban and rural areas are entering into this lieabusiness of culturing and breading this fish
through farming. In our country the ornamental fgleping is nearly 70 year old.

The choices of Ornamental fishes are quite langéndia itself there are more than 100 varieties of
indigenous species, which are identified as ornaahdish and out of these 65 species are being
exported. So considering the emerging prospectmewn culturist in WB have been selected species
exclusively for breeding and for collection fromla@vsources and rearing. Besides high value export,
opportunity to market domestically has also beeplard. These species are reared mainly for
domestic markets. Attempts have also made to esoone of these species through careful selection
and quality control.

Following are some details of ornamental fish aeltu

Mainly indigenous species are selected for culéum@ farming, but some exotic species have also
explored for culture. A list of potential specissattached in Table 02.

- Live-food like Tubifexworms,Moina, earthworms etc are used as fish food. The laivailarly,
needInfusoria newly hatchedArtemiaand smaller daphnia during their early stagesni for
continuous production of live-food is therefore essary.

- Ornamental fishes are packed in oxygenated polgtihags (one third filled with clean standing
water and rest with oxygen). 4 bags are placetiémtocol box or cardboard box with sheets of
expanded polystyrene placed on all sides excepbfh& bottom.

- Ice cubes reduce the temperature of the wateraaté200 ¢ to reduce production of ammonia,
carbon dioxide, and oxygen consumption. Maintaingttdve 7 by the addition of Tris buffer for
carbon dioxide control. These precautions haveredsinat mortality rates remain at 4 — 6 % and
represent the state — of — the art of packing telcigy of fresh water ornamental fish.




List of Potential Ornamental Fishes

Sr. No. Scientific name Common name Local Name
BARBS

1 Punties conchonius Rosy / Stigma barb Kanchan puti
2 Punties dennisori

3 Punties filamentosus

4 Punties gelius Golden barb Giliputi

5 Punties arulia Four spot barb

6 Punties phutunio Dwarb barb Phutuni

7 Punties terio

8 Punties ticto Fire Fin barb Ticto punti

9 Punties sophore Spot fin swamp barb

LOACHES

1 Botiya dayi Botya loach

2 Botia darie Golden loach Bechanga

3 Botia lohachata Botya loach

4 Noemacheilus evezardi Hill stream loach

CAT FISHES

1 Pseudeutropius atherinoides Glass cal fish Batasi

2 Ompok bimaculatus Butter cat fish Pabda

3 Pangasius pangasius Tiger cat fish Pangus

4 Gagata cenia Clown cat fish Jungla

5 Mystus tengara Golden cat fish Sona tangra
6 Mystus vittatus Zebra cat fish Tangra

7 Mystus gulio Swadow cat fish Nona tangra
MUD PERCHES

1 Badis badis Bot kai

2 Nandus nandus Leaf Fish Nadas
PARADISE FISH

1 Macropodus cupanus

2 Macropodus cupanus dayi

GOURAMI




1 Coliso sofa Honei gourami Chuna khosla
2 Coliso lalia Dwarf gourami Lal kholsa

3 Coliso fasciata Banded gourami Cheli

4 Helostoma temmincki Kissing gourami

MURRELS

1 Ophiocephalus punctatus Sole

GLASS FISH

1 Ambassis ranga Sindian glass fish Chanda
SPINYEELS

1 Mastacembelus pancatus Green eel Pancal

2 Mastacembelus armatus Spin eel Ban

ZEBRA FISHES

1 Danios devario Danio

2 Brachydanio rerio Zebra danio

CHILWAS

1 Chela laubulla Gold spot chela Lau banka / chela
2 Salmostoma phulo Silver chela Ful chela
KILLI FISHES

1 Aplocheilus lineatus

2 Aplocheilus ponchax Red panchax Tachaka

Currently 20-30 thousand women fishers are involw#t this trade. This is their main livelihoods
option. Department of Fisheries , GOWB is keenlyolved in organizing them and promoting them
through supplying inputs. Banking sector is aldadntg interest to provide micro credit to the Women
Self Help Group

Trained woman can make aquarium material by hand
1. Making of aquarium box

The states involved in fabrication are same fohlodsh water and marine aquarium tanks.
The materials which are required for fabricatioms &) gun, (ii) Glass, (iii) Silicon rubber add
adhesive (iv) measuring tape (v) cloth .

Standard size of tanks to be —

Length (CM) Width (CM) Depth (CM) Thickness (MM)

60 30 30 4-5

90 30 38 6-8




Fabrication — Cleaning of glass — sticking of gésss sealing of glasses — provision of support —
drying & testing of tank leakage by this processnao can prepare an aquarium box in their won
women.

2. Preparing the aquarium toys -

Women can prepare the aquarium toys in their hbysée applying of melt wax. The toys which is
making by wax is a good example, and they can sdé® this toys to the other customer for earning
money.

3. Preparing of aquarium pebbles :

The most widely used material for covering the bafsank is gravel. It is easily available and ases

to use in most aquarium. Entrepreneurs has tatmigravels (containing water hardening materials
such as line stone) then to wash that gravel bemnvafter that the calcium content is testedhef t
gravel with dilute Hcl or vinegar is added to themple. The acid fizzes and then the gravel is
coloured usually by a dark mottled colour.

Women can also sale this tables to the custontérttne high profit .
Like — Buying of pebble — Rs. 1/Kg

Selling of pebble — Rs. 20/Kg

Net profit of pebble — Rs. 19/Kg

Various type of base covering are selling in thekeialike (i) sand (i) loan (iii) pebbles (iv) pe@)
Marble chips (vi) plastic chips (vii) Bog hood

4. PRODUCTION OF FISH FOOD

Two types of natural food culture which can beiranel by the female workers in the separate
tank (i) plant propagation (ii) live fish food omgam culture. (i) Plant propagation :- most of the
more desirable tanks may be propagated by the wdmaanks there are two type of plant

propagation (a)Seed formulation (b) Cuttings

rr #

What is Waste-water (Sewage-Fed) Fishery ?

Total use of waste-water (instead of fresh-water)tifie production of fish and aqua cultural product
without any other additional nutritional inputkdj feed and fertilizer commonly used in freshwater
aguaculture.

Raw sewage is inimical to fish life for its highlwas of BOD, NH, H,S, CQ, bacterial load and
negative oxygen value. These be reduce throughitihegical process couple with solar radiation and
make the fish thrive and grow faster in the sametevaater and helping enhancement of fish
production at least 5-6 folds in comparison toliresmter aquaculture.

[1,20,00000 pk 352 mgd x 4.5 = 1,584 mill.

It is estimated that India generates Domestic Sevirathe tune of about 35000 mid.]




Benefits of Sewage Fed Fishery :

Reduce capital & operation cost for water purifiatand this is much affordable.

Reduce consumption of conventional energy for ineat of sewage.

Play an important role of rural employment and @nstble development; stronger
livelihood support.

Play an important role to support demand of foadrioreasing population.

Opening the opportunity to re-utilize waste-waterdownstream i.e. in agriculture,
social forestry & industrial use after agquaculture.

Improve ecological & environmental condition.

Environmentally sound design, reliability.

Decentralised management & decision making, regsomabilization & enabling.

It works in a no-flow to full-flow condition as it flexible natural system (not like
conventional treatment plant).

As Sewage Fed Fishery is practiced in last 50 y@arEast Calcutta Wetlands
without any hindrance, so it is a reliable methodyl

It not only to prevent deterioration of water bad{@pen water system) and ground
water, but also to improve & restore these wherpessible.
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Policy Issues

Policy elements

Indicative Policy
Interventions

No comprehensive
policy and
legislation to exploit
and sustainably
manage the inland
fisheries

(reverine fisheries,
reservoir/ enhance
fisheries, other
open water bodies
like tanks, lakes,
flood plains)

diffused nature of
resources, intersectora
problems as well as
sectoral conflicts, low
level of priority to the
sector, less organised
nature of resources an(
resource users
Competing user rights
(for irrigation,
navigation, fishing,
domestic and industrial
purposes)

Outdated, piecemeal
and ad hoc legislative
and regulatory measuré
(Indian Fisheries Act of
1887 has only 7
sections and deal only
with regulation of
indiscriminate fishing,
poisoning, etc in certaif
water bodies which has
hardly been amended)

Policy framework to
account for these
specific characteristics
and parameters of
inland fisheries
resources

Feasibility of evolving g
single piece of
legislation for Inland
Fisheries in each State
Eco system based
fisheries management,
not just production
enhancemerds well as
improved fisher
livelihoods to be central
elements

Exploit opportunities
offered by CDM and
Carbon Trading by
treating water bodies
like wetlands as carbor
sinks




Depletion of riverine
fisheries resources
Fishing rights,
Conservation
measures,
Enhancement
programs, livelihood
security

Industry pollutants,
domestic /urban sewag
Competing claims over
water resources
Increased fishing
pressure
Indiscriminate and
unregulated fishing

Objectives

e

Conservation of
indigenous fisheries
resources by
appropriate regulatory
and management
regimes
Enhancement: to
improve productive/
regenerative capacity g
the riverine ecosystem
Livelihood: to improve
the livelihood of

subsistence /small scale

fishers

Weigh the options of
Precautionary principle
/ Polluters Pay
Principle?

How do we reconcile
the competing interestg
of the fishing industry
and other industries,
and the urban
development??

policy to restore river
systems with adequate
quantity & quality of
water to sustain
biodiversity

Major program of seed
stocking and ranching
in rivers

Mess size regulation
(State Fisheries
Acts) and its lack of
enforcement
leading to
indiscriminate
exploitation of
juveniles, brooders
and discards

No compliance with the
mess size and gear
regulation and use of
fine meshed nets
Undersized fish and
non-targeted species 0
fish are caught

Limited power to the
implementing
authorities

Inadequate staff with
the implementing
agency and their

oversight

Suitable amendment of
Fisheries Acts giving
enough legal teeth to
implementing agencies
and the offices, and
strong penalties for the
violators?

Empowering the fishing
communities for
enforcing the
regulations and hence
increasing their
compliance

Linking the incentive

—




Question of present
need vs. long term
sustainability

structures /welfare
schemes with the
regulation

Desirability and
feasibility of closed
season for fishing /
monsoon ban

Ban all types of
fishing during the
closed season in all
the riverine stretches
water bodies

Inter sectoral
conflicts and lack of
effective
coordination

Involvement of
multiple agencies and
Ministries —
Departments of
Irrigation, Revenue,
Agriculture,
Environment and
Forestry, Fisheries
No institutional
mechanism for
effective coordination
among all the agencie
sometimes working at
Cross purposes

S

Acknowledge it as
inevitable; and evolve
effective institutional
mechanisms through
policy and legislative
measures like
constituting inter
ministerial / inter
departmental
Coordinating
authorities at State
levels

Empowering the DoF
for all matters related
to fisheries
management in inland
water bodies

Leasing policy for
reservoirs and other
open water bodies

No comprehensive
leasing policy for
leasing different open

water resources water

(revenue sharing
method, long term
leasing)

Guiding objective of
leasing is revenue
generation in most of
the States, and
livelihood
development as
secondary criteria
No rational criteria
followed for fixing the
lease period, lease
amount / rent, whom
to lease (fishers, co-
ops, private
entrepreneurs, SHGs,

women), conditions of

Property regimes not
to be considered on a
binary basis.
Landlord-tenant
regime, shared
property / co-
management regimes
based on different
degree of contractual
obligations to be
considered.
Common policy
guidelines for lease
period, method to fix
the rent, priority of
leasing, conditions of
lease, etc

Policy support for
licensing /contracting
out the riverine/strean
stretches




lease
Third party leasing
and sub-renting

Very low
productivity in
reservoir fisheries

Cage culture, large
scale stocking and othe
production enhancing
technologies not
popularized

=

Initiate a major program
for increased fisheries
production supported by
an appropriate policy
and legislation

Clear statement on
various technological
options available and
programs for large scale
adoption through
training and capacity
building

Introduction of
exotic species and
its regulation

Non-compliance of
existing regulations
Predatory exotic species
endangering the native
indigenous fish species
/ alterations in habitat
and biodiversity

Ineffective enforcement
mechanism

Review and revalidate
the existing regulations
Stringent measures to
regulate inter State seed
movement, and also
from across the border

)l % 9
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Policy Issues

Policy elements

Indicative Policy
Interventions

Status of
aguaculture as being
neither here nor
there

SC judgment -
aguaculture as an
industrial activity. But
the benefits available to
industry such as easy
credit, tax exemption, et¢
not forthcoming for
aquaculture

No concessional
electricity tariffs, no
exemptions for seed

transport, no Kisan Credjt

Cards, not considered
under Prime Ministers
Rojgar Yojna (PMRY),
unwillingness to extend

Survey of suitable water
bodies for freshwater
aquaculture needs to be
undertaken.

Aquaculture to be treatec
at par with agriculture fo
the purpose of energy arn
water charge, credit and
tax relief.

State level coordinating
cell involving DoF,
NABARD, Lead banks,
Farmer Associations

)

nd




credit and insurance
Existing guidelines for
institutional finance and
insurance too difficult to
be satisfied

Low average
productivity

(FFDA ponds — 2.2
tons / ha & 1.2 tons
/ ha in non-FFDA
ponds???)

Poor adoption of
scientific and improved
technologies like low cos
aquaculture, integrated
fish farming, good
management practices
Poor and ineffective
service delivery system
Lack of diversification of
species in aquaculture
due to non availability of
standardized technologig
(major dependence on
IMC and prawn culture —
no hatchery technology
for culture of air
breathing fish in spite of
its demand)

:S

Sustainable
intensification of
production, adopting
improved scientific
technologies

There is a need for
diversification of species
from the present
dependence on IMC.
Simultaneously efforts bg
made for seed productio
of air breathing fishes
like Clarias, Channa,
Heteropneusteand
medium carps.
Quarantine mechanism
should be evolved at all
ports of entry.

A1
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Ornamental fish
culture

Special thrust on
ornamental fish culture ir
small scale sector

N

Emphasis should be
given to intensification of
breeding and culture of
ornamental fishes

Insurance cover

Insurance schemes in
freshwater aquaculture
sector in mission mode

Proper insurance
coverage should be mad
available for culture

fisheries

$ CO#
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The DoF should have release a compendium of tles,ratts, notifications, orders etc relation

fisheries.

The policy is a state subject. However, very rdggabl had a meeting with all the State govt
Fisheries department where they had been handedha/draft policy formulated by the Gol,
and they are requested submit their views on @it dolicy paper.

The report already mentioned the same.
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The Govt. should evolve strategies to strengthenntarketing infrastructure through
improvement of density of regulated market yardsgoed with grading, cleaning and
packaging facilities, market information system andtion systems.

Establishment of cold chains, provision of pre-aupfacilities to farmers as a service
cold chains in the terminal markets and improving tetail marketing arrangements
will be given priority. It is necessary to develagonscious strategy for building up a
cold infrastructure consisting of pre-cooling, catbrage, refrigeration, refrigerated
transport and modified atmosphere storage, commatesto the requirements of the
agro processing sector.

Training infrastructure for staff of DoF is very groin States. Strengthening of state
level training and HRD infrastructure is need af tiour.

Encouraging women’s participation at all levels fisheries sector including
Department of Fisheries would go a long way in mgKisheries an equal opportunity
sector, and may bring fresh perspectives.

In the case of aquaculture sector, the limitedrestta services are mainly organized
around the Fish Farmers Development Agency (FFDAugh other agencies such as
ICAR KVKs, NGOs, private input manufacturers arahsultants are involved to a
limited extent. In Andhra Pradesh, the seat of agiare revolution in 1980s and
1990s, progressive farmers and their enterprisssg@ations have played pivotal role
in diffusion of technology across the client system

Matsya Mitras may be encouraged to organize fishers/fish farnfers proper
distribution of inputs and procurement of the proslu

Fisheries enhancement potential of poorly prodecteservoirs in the state through
stocking them with proper seed.

Collection and maintenance of fish catch effortadat regular basis.

Strengthening the capacity of the fishers and DeFsgnnel on reservoir fisheries
management.
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The fisheries development in the rural CG seeksutlnl on the strengths by taking initiatives and
focuses on building the capacity of the communit@sachieving equitable development. The
thrust of the activities will be on nurturing gsasots institutions and building their capacity to
identify the target beneficiaries and to plan antblement development schemes for them
through a participatory process; mobilising the pamity towards forming production and
marketing groups focused on improved methods oflytion and value addition; building the
capacity of facilitating agencies and technical attpents to enable them to respond more
effectively to the demands made by the communégking enlarged access of the community to
common property resources through institutionalngea; improving the access to markets
through innovative approaches which will seek terahe traditional linkages which take away a
large share of the value of the produce; encougagin-farm and off-farm enterprises to
supplement household income; and improving thesscoéthe poor and women in particular to
micro-finance facilities leading to their social gowerment.

2) 5% & ) 1))

Communnity and Gramsabha many cases do not haessato information about the accounts and
activities of their own panchayats. Thereforeeirtliole remains passive in conflict resolution. In
some countries (such as Bolivia) independent citizedies have veto power over budgetary actions
of local governments. The successful social mddiilim achieved in the state of West Bengal
through the SHG movement also vindicates the need tiemand-led, process oriented approach to
development. The government has recognised theablGOs in social intermediation and in
building the capacity of the community for idertd#tion of their needs and demands.

It is proposed to engage one Facilitating NGO (FNI@&r district to assist in the mobilisation of the
communities, strengthening the existing local tofittns and in forming new institutions appropriate
to the livelihood activities of the groups and dmfresolution. The selection of the FNGOs habéo

a careful exercise, as the success of the develdpnienges on effective support provided for
community mobilisation. The selection of the FNGIaal§ therefore, be from a short-list prepared
jointly by the GoCG(Block level administration, DoOEGSIRD etc). The criteria for selection will
also be jointly agreed and may include previouseerpce of working in the area, experience in
livelihood promotion and organisational strengtheasential conditions. The FNGOs may be paid
moderate a service charge by Govt of CG PRI deptthe basis of a performance contract.

The project will seek to build the capacities obpwomen and men by assisting them to develop and
strengthen their own organisations. This will empoghem to manage their common assets and to
negotiate with the community , service providengrket intermediaries and the government at the
local level. This approach requires building ooty partnerships at the local level with a host of

players including government and NGOs.




GoWB has recognised the role of NGOs in disasteragement and the NGO co-ordination body
called ABCD (Assaociation for Bengal Coordinators Bevelopment) has a record of working closely
with the government in disaster mitigation and évelopment.

&)  N$&& 2751

The Govt of CG are already in process of implermenlREGA . Excavation of earth is the main
component in this project. It can be dovetailedfisfieries new pond excavation programmes and
desilting of derelict and semi derelict ponds. Ttham has visited Ganga Munda irrigation pond
which is operating by Adibasi Machua Sarkari Samitwhere 25 % of the area has been silted
reducing the effective productive water area. @istadministration can jointly make plan through
local PRI for desilting and giving a new shapetioése water areas through NREGA.

Fishery requires different size pond ponds witHedé&nt level of depth as nursery ponds, rearing
ponds as a process of fish culture. A joint corteriof DoF and District Administration and PRI can
be developed to identify proper sites and propegdsof excavation so that this rain fed water areas
can be brought under fish culture operated by IB&dland thus earn a revenue.

4 #*$ ) %

Sewage Fed Fisheries in East Kolkata Wetland

Fish farmers cooperative in Nadia district of W&ehgal.

Women SHGs and ornamental fish culture in Howralridt area

Contact: Dr. Madhumita Mukherjee, Director in Ctearlyleen Bhabhan, GN 31. Salt Lake,
Sector V, Kolkata 700 091, Tel: 033 23576416

5 # ?M1 L * ( $ 4.4 7 &&9C?,




3 $'%)

Ayyappan, S. & Jena, J.K. 2003. Grow-out productidrcarps in India. J. Appl. Aqua.,
13(3/4): 251-282.

Ayyappan,S.2007. Growth through Inland Aquaculti®aper presented if"8gricultural
Science Congress.

Anonymous 2000Handbook on Fisheries Statistiddinistry of Agriculture (Department of
Agriculture and Co-operation, Fisheries DivisioBpvernment of India. 153 p.

Anjani Kumar, P K Katiha & P K Joshi (Eds.) 2003.Phofile of People, Technologies and
Policies in Fisheries Sector in India, National ©€erior Agricultural Economics and Policy
Research: New Delhi

17?7 &&-;, ? &&-?1 ?# $
+ , ?: $, ;
4 ? :1:;8&:8 L' 4 $
$ E ;
4 ? :1:; &8); : && 28&); 4 $ ?2 00 $
1 ?.
4 ?:1:NNNM % 27 * ' 5 9.4 $ ?: 0 $
1 ?.

DoF, GoCG. 2007Chhattisgarh Neel Kranti Ki Auf(a Booklet in Hindi)). Department of
Fisheries , Govt. of Chhattisgarh, Raipur

GOI, 2007. Handbook on Fisheries Statistics 2006ve@ment of India Ministry of
Agriculture, Department of Animal Husbandry, Dagiand Fisheries, New Delhi.

GOI, 2009. Annual Report 2008-09. Government ofidndMinistry of Agriculture,
Department of Animal Husbandry, Dairying and FisgégrNew Delhi.100p

FAO, 2000:Fishery Country Profile: The Republic of India
http://www.fao.org/fi/ffcp/en/IND/profile.htm

Katiha, Pradeep K. 2000. Freshwater Aquaculturadiia: Status, Potential and Constraints.
In Krishnan, M. and Birthal, P.S. (ed8jguaculturalDevelopment of India: Problems and

/-




Prospects National Centre for Agricultural Economics andi®oResearch, New Delhi, pp
98-108

Katiha, Pradeep K.,Jena,J.K. and Barik,N.K. 20ag8ile of key inland aquaculture
Technologiesn Anjani Kumar, P K Katiha & P K Joshi (ed$ndia Freshwater Aquaculture
in India:. A Profile of People, Technologies andliBles in Fisheries Sector in India
National Centre for Agricultural Economics and BglResearch: New Delhi pp59-82

Katiha, Pradeep K.,Vass,K.K., Das, A.K and Sriveafid.P. 2009.Improved Productivity of
Reservoir Fisheries in India, pub Director, Centhaland Fisheries Research Institute,
Barrackpore, Kolkata, India.

NCAP 2008.Exploring Market Opportunities in FislesriSector in India

Planning Commission, 2006. Report of the Workingxon Fisheries for the Eleventh Five
Year Plan (2007-2012), Government of India, Plagr@@mmission, New Delhi, 167p.

Salagrama,Venkatesh and Thaddeus, Koriya (2008e3seng Opportunities for Livelihood
Enhancement and Diversification in Coastal Fishidgmmunities of Southern India.
Chennai: United Nations Team for Tsunami Recovenyp®rt, UN India.

Sugunan,V.V.2009. Keynote Address. National SemamaiFisheries Based Livelihoods in
India: Present Status, Problems and Prospectsniasghby the Livelihoods School, Eastern
India Regional Centre, Kolkata pp-1-6

World Bank (2009): India Data Profile,
Http://devdata.worldbank.org/external/CPProfile28plectedCountry=IND&CCODE=IND
&CNAME=India&PTYPE=CP




I

&<

%;

NN NN

+ F&B
+
$ +>
5
$: >
$ 1 >
< # >
<
>
>
$ >
$
$ )
$ >
PPPP 19 PPPPP 9
$ 9 >
$ o]
$ >
B $
B' ?
>
>
>
>
>
$ $ 3 7 $
O

PPPPP P




%; 5 $5 (@]

L >
>
5 I $ @)
B $ $ E $ 5 3% >
+ ( E
+ F&B GGGGGGGGGGGG<
% ; 98 ( ;HHHHHHHHHHHHHHHHHHH
i ( HHHHHHHHHHHHHHHHHH
' HHHHHHHHHHHHHHHHHHHHHHH
;. 8; % $ I >
# 1
0O #!
v $ 3 I $
798:; %% ! 7 9>
$ PPPPPPPPPPPPPPPPPPHHPPPPPPPPPPPPPPPPPPPPPPPP;
798: % >
%; 0 $ 1 >
7+ $9

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPREPFEPFEPPPPPPPPPPPPPP
PPPPPPPPPPPPPPPPPPPPPPPPPPPPFFEFFFFFFEPPPPPPPPPPPPPP

7 9>

/0




;L $ %B >, B4

oL "B 05 % 'O
; B B $ S .. PPPP
795 %B (0] Q B8
79.% ? > | B 4

79 $  PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

8 .
- L $ , $ 3 (@)

#
. $ $ O;; B O
& $ 4 $ 1 >

| 4 $9?21" ! ? |
PPPPPPPPPPPPPPPPPPPPPPPPPPPPFFFPPPFFPPPPPPPPPPPPPPP
PPPPPPPPPPPPPPPPPPPPPPPPPPPP PRFFFEFEEMERER PPPPPPPPPPPP

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPREFFERFERR PPPPPPPPPPPP

;L '$%$ O

5 5H $
PPPPPPPPPPPPPPPPPPPPPPPPP

PPPPPPPP
;8 ! | PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

PPPPPPPPPPPPPEPPPPPPF

%; L 7% 90
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPREFFERFERR PPPPPPPPPPPP

PPPPPPPPPPPPPPPPPPPPPPPPPPPPFREFFFEFRFR PPPPPPPPPPPP

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPREFFERFERR PPPPPPPPPPPP

B !'$ % OPPPPPPPPP PPPPPPPPPPPPPPPPPPPPPPPP

1

PPP|




. $ 'O B +  OPPPPPPPPPPPPPPPPPPPPPPPPP

" ' OPPPPP PPPPPPPPPPPPPPPPPPPPPPPPPPPP

-/ $ > PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

;L $ 0

;L $ $ PP PPPPPPPPPPPPPPPPPPP

& 0.$ OPPPPPPPPPPPPPPPPPPPPPPPPPPPP
. 5 B o$ $ B OPPPPPPPPPPPPPPPPPP
;8 7 B9 $ OPPPPPPPPPPPPPPPPPPPPPP
%; ,$ O PPPPPPPPPPPPPPPPFPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
3 8 s ! 3 $ >

PPPPPPPPPPPPPPPPPPPPPPPPPPPPFRFEFFFEFFFFEPPPPPPPPPPPP

12




SN Name Title Institution Address
Govt. Official
1 Mr..A. K. Singh Dirctor, State Institute fo] GoCG Nimora, Raipur
IFS Rural Development
2 Mr. H.K. Shukla Director, Fiseries GoCG DoF, Raipur
3 Mr. D.K. ljardar, Dy, Director of Fisheries | GoCG Raigarh
4 Mr. P.P. Nande, Dy, Director of Fisheries GoCG Bilaspur
5 Mr. N. S. Nag, Dy, Director of Fisheries | GoCG Jagdalpur,Bastar
6 Mr. Narendra Verma,) AFO (FFDA GoCG DoF, Raipur
7 Mr. Alok Basisth, AFO(Reserviour),HQ GoCG DoF, Raipur
8 Mr. J.K. Paikara AFO GoCG Sarangarh,
Raigarh
9 Mr. N.R. Srivastava, AFO GoCG Chind, Raigarh
10 Ms. Anita Bharadwaj, Fishery Inspector GoCG Sarangarh,
Raigarh
NGO
11 CARD-Centre for Advancg Dhamtari
Research and Development
Private Farmers
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