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Executive Summary 

 

 

This Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22) 
summarizes all the technical activities undertaken from 1st April 2021 to 31st March 
2022 in 30 districts across Odisha, methodology and approaches followed and the 
results accomplished. The finalised version of ñWork Plan of Odisha-WorldFish Project 
for 2021-2022 (Year 3 of Phase 2)ò was approved by the Government in the 4th Annual 
Steering Committee Meeting held through online/virtual mode on 19.05.2021 and 
communicated vide FARD Department L. No. 7705/FARD Dtd: 29.06.2021) 
(Annexure 1 & 2). As per the approved Work Plan, under the overall guidance of the 
Commissioner-cum-Secretary / Principal Secretary FARD Department and under the 
regular supervision of Director of Fisheries, Odisha, the WorldFish has provided 
technical support to the Department to implement various Government schemes and 
programs. The technical support from the WorldFish was aligned to FARD Department 
schemes and programs under state plan schemes, central schemes (PMMSY, RKVY, 
PMFME ODOP, FIDF etc) and activities with funding support from other Government 
sources such as OMBADC and World Bank assisted OIIPCRA. The technical support 
was provided to the Directorate and the District Fisheries Offices to implement the 
schemes in time-bound manner. 
 
The technical support is broadly categorized in to:  

A. Technical support to the FARD Department for implementation of Odisha 
Fisheries Policy-2015 to enhance fish production and productivity from inland 
aquatic resources. 

B. Technical support to develop and implement a contextualized Skill Development 
Program to build capacity of key stakeholders along the fish supply chain, 
including officers from DOF. 

C. Technical support to promote entrepreneurship and private sector investment in 
aquaculture technologies through development of new schemes and 
demonstration of scalable technologies. 

D. Technical support to Department for implementation of other activities for 
fisheries sector development. 

E. Technical support to the Department for preparation of master plans, policy 
guidelines and for responding to COVID-19 emergency in fisheries sector. 

F. Support for planning and implementation of other schemes (PMMSY, 
OMBADC, OIIPCRA, PM FME ODOP) during 2021-22. 

 
A. Technical support to Department for implementation of Odisha Fisheries 

Policy-2015 to enhance productivity from inland aquatic resources 

 

1. Sustainable intensification of carp farming 
 

1.1. Extension support for the scheme on Fish farming in GP tanks managed by 
Women SHGs 
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Since the scheme launching in 2018-19, 7,960 GP tanks with a total water spread area 

of 6,742.36 ha have been brought under scientific fish farming with the active 

participation of 7,829 WSHGs under the scheme till 2021-22. As a part of technical 

collaboration, following support was given to the FARD Department during 2021-22 for 

implementation of the scheme. 

¶ The District and Zonal level staff of Odisha-WorldFish project along with 

Department officials have provided handholding technical support to WSHGs in 

adopting BMPs during the production cycle. These included pre-stocking and 

post-stocking pond management, harvesting and marketing.  

¶ WorldFish project staff have facilitated 14 block level trainings to different 

WSHGs during the reporting period in collaboration with the Mission Shakti and 

the FARD Departments. 

¶ In total, 330 representatives from various WSHGs were trained.  

 

1.2. Technical support for implementation of Matsya Pokhari Yojana (MPY) 

Over the last five years (2017-2018 to 2021-2022), in total, 4,730 ha of new fish tanks 
have been constructed under MPY scheme for intensive fish production throughout 
Odisha. Odisha-WorldFish project has assisted the Department in planning and 
implementing this scheme through participation in various trainings as subject matter 
specialists, field visits to MPY beneficiaries for farm-gate extension support and 
conducting a MPY fish pond crop outcome survey. 
 
Due to Covid-19 pandemic restrictions, trainings were not conducted during 2021-22.  
However, WorldFish project staff have visited the MPY tanks and offered necessary 
hand-holding support to the scheme beneficiaries in cooperation with local Assistant 
Fisheries Officers (AFOs). 
 
The Odisha-WorldFish project conducted a comprehensive crop outcome survey of 
MPY tanks to assess the quality & impacts of scheme implementation, achievements, 
key output and outcome indicators, identify bottlenecks, and examine the future 
prospects of the scheme. The survey was done on the MPY scheme beneficiary 
farmers from all 30 districts of Odisha who enrolled in the scheme during 2017-18 and 
2018-19. Directorate of Fisheries has provided a master list of all the 2516 MPY 
beneficiary farmers. From this list, 20% were randomly selected for the survey. 
However, 18% beneficiaries could respond to the survey. Overall, the study evaluated 
458 MPY tanks (174 enrolled during 2017-2018 while 284 enrolled during 2018-2019) 
covering all 30 districts of Odisha. In total, 15 trained technical field staff from the 
Odisha-WorldFish project were engaged in this door-to-door survey. The MPY farmers 
achieved average fish production of 3,739 kg/ha/yr in 2017-18 and 3,897 kg/ha/yr in 
2018-19. Fish production from the ñmultiple stocking-multiple harvesting systemò was 
higher at 5,119 kg/ha in 2017-18 and 4,660 kg/ha in 2018-19, while fish production 
from the ñall-in-all-out systemò or ñsingle stocking & single harvesting systemò was 
significantly lower at 3,496 kg/ha in 2017-18 and 3,785 kg/ha in 2018-19. Profit was 
report by about 95% (166) MPY tanks in 2017-18 and nearly 97% (276) in 2018-19. 
Among the MPY farmers that turned a profit, the average profit was INR 311,420/ha in 
2017-18 and INR 309,918/ha in 2018-19. This report gives detailed results from the 
MPY survey. 
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1.3. Fish seed production and quality improvement 

 
Under this activity, during 2021-22, WorldFish has provided following critical support 
to the FARD Department: 

1. Upgradation of 4 Government mega fish hatcheries for early breeding and year-
round seed production 

2. Re-development of 37 nos. of Government fish seed farms and rearing farms 
3. Adoption of IMC early breeding technology in existing private fish hatcheries 

through a Government scheme. 
4. Establishment of new private IMC hatcheries.  
5. Conduct trainings to hatchery operators on SOPs for quality seed production 

and IMC early breeding. 
6. Establishment of block-level network of private fish seed growers. 

 
2. Reservoir fish production and productivity enhancement 

 
Under this activity, WorldFish has provided following support to the FARD Department: 
 

1. Preparation of cage culture zonation maps in 6 major reservoirs (Hirakud, 
Indravati, Rengali, Jambhira, Salandi and Hariharjor) with scientific approach. 

2. Technical trainings and hand-holding support to private farmers, entrepreneurs 
and PFCS for reservoir cage culture. 

3. Establishment of common facility center with floating jetting in Hirakud reservoir 
in facilitate cage culture. 

4. Stocking of carp fingerlings in 128 reservoirs and co-management of reservoir 
fisheries resources. 

 
 
3. GIFT tilapia promotion  

 
3.1. GIFT tilapia seed production in Government fish seed farm, 

Kausalyaganga 

Under this activity, WorldFish has provided following support to the FARD Department: 

1. Successful completion of establishment of GIFT hatchery at Government Fish 
Seed Farm, Kausalyaganga and its inauguration by Honourable Minister of 
AFE, FARD and HE, Government of Odisha on 23rd December 2021. 

2. Handholding support to the Department officers to produce mono-sex GIFT fry 
from this Government hatchery at Kausalyaganga. 

3. Procurement of new GIFT broodstock from MPEDA-RGCA, Vijayawada, 
Andhra Pradesh. 

4. Establishment of GIFT hatcheries by private hatchery operators / entrepreneurs 
under Government scheme. 

5. Extension support to GIFT farmers for adoption of BMPs and for marketing 
linkage.  
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4. GIS and spatial planning for sustainable inland fisheries resources 
management   
 

Under this activity, WorldFish has provided following support the FARD Department: 

1. Liaison with ORSAC team for operationalising the online coastal aquaculture 
GIS map (COAST) and OFARIS. 

2. Preparation of reservoir atlas. 
3. Cage Culture zonation mapping. 
4. Support to ADAPT project team for operationalisation of online Decision 

Support System (DSS). 
5. Preparation of GIS map of power distribution transformers in brackishwater 

aquaculture clusters through field survey. 
6. Piloting of use of GIS and remote sensing technology for rapid assessment of 

damage to aquaculture farms by Yaas Cyclone: funded by WorldFish CRP 
CCAFS program. 

 

B. Technical support to Department for developing and implementing 

contextualised skill development program 

During 2020-21, WorldFish has assisted the FARD Department to prepare a 

comprehensive training program in fisheries sector. A training calendar was also 

prepared. However, physical trainings could not be conducted due to COVID 

restrictions. In support of these trainings, WorldFish in consultation with technical 

officers of the FARD Department has prepared various IEC materials (7 numbers of 

training manuals, 13 numbers of leaflets/brochures, 11 numbers of video films and 

radio jingles). Also, prepared quarterly fisheries sector News Letter of the FARD 

Department ï ñMatsyadarpanaò. Farm advisories were broadcasted through 

ñAmaKrushiò, Reliance Foundation app and television programs. Detailed list of various 

IEC materials prepared, awareness campaigns and trainings conducted during 2021-

22 is given in this report. 

 

C. Promotion of entrepreneurship and private sector investment in aquaculture 

technologies through new schemes and demonstration of scalable 

technologies 

Under this activity, WorldFish has prepared following new scheme guidelines in 

consultation with the FARD Department: 

1. Promotion of IMC early breeding in private fish hatcheries 

2. Input support for private fish seed growers for establishment of block-level 

network of seed growers. 

3. Support for promotion of reservoir cage culture through preparation of a 

bankable model DPR for reference of MKUY and NABARD & commercial 

banks. 

4. Intensive fish farming through biofloc and polyliner technology. 
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5. Biofloc crop outcome survey   
A survey on biofloc beneficiaries was conducted during March 2022. The main 

objective of this survey was to understand the biofloc farming practices, crop results, 

farming economics, marketing of fish and various problems faced by the beneficiary 

farmers in adoption of biofloc technology. In total, 125 biofloc units randomly selected 

from all the districts of the state was surveyed. 98% of beneficiaries reported profits. 

Average production was 23 kg per cubic meter (approx. 276 kg/biofloc tank of 4 m dia 

and 1.2 m depth). Highest yield was recorded for Pangasisus @ 38 kg per cubmic 

meter and lowest yield was recorded for scampi which was only 3 kg per cubic meter.  

Average revenue from sale of fish per tank was Rs. 35,843. Average profit per tank 

per crop was Rs. 8,828. Therefore, return on investment per crop was 30%. 

 

D. Technical support to the FARD Department for implementation of various 

other fisheries conservation and development activities 

WorldFish has provided following support to the FARD Department for implementation 

of various other fisheries development activities: 

1. Support was provided for installation of GIS geo-fencing map of 3 nos. of turtle 

fishing ban areas in GPS equipments of mechanised fishing vessel in the State. 

This included training of trainers to Fisheries officers, preparation of SOP for 

installation of the geo-fencing maps in GPS equipments. In total, the GPS 

devices in 482 fishing vessels were installed with turtle fishing ban area geo-

fencing maps. 

2. Support was provided to customise and operationalise the ñFisher Friend Mobile 

Applicationò (offline app) in collaboration with MS Swaminathan Research 

Foundation, Chennai. It is an free to use offline mobile application that is useful 

to the marine fishermen of Odisha through which details regarding No Fishing 

Zone along Odisha coast, Ocean State forecast, Potential Fishing Zone (PFZ) 

and Disaster Alert etc. can be received by the fishermen on real-time basis. It 

was launched by Dr. Arun Kumar Sahoo, Honourable Minister of Agriculture & 

FE, FARD and HE on 30.10.2021 at an event organised at Krushi Bhavan, 

Bhubaneswar. 

3. Support was provided for installation of buoys in the sea for demarcation of turtle 

fishing ban area in Devi and Rushikulya river mouth area.  

4. FARD Department and Bhubaneswar Municipal Corporation were supported 

with technical inputs and through exposure visit to NFDB fish market in 

Hyderabad to prepare DPR for establishment of modern hygienic fish markets.  

5. For development of brackishwater aquaculture in the state, following activities 

were taken up: 

a. Preparation of an action plan for conducting village level awareness 

campaigns on brackishwater shrimp farming. 

b. Proposal on dredging of existing brackishwater tidal channels for 

enhancing brackishwater aquaculture. 

c. Technical feedback on the guidelines prepared by NITTE University for 

shrimp farming in inland / freshwater areas of Odisha. 
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d. Preparation of an operational guidelines for establishment of special 

purpose vehicle (SPV) in IDCO for brackishwater aqua park 

e. Preparation of guidelines for establishing the brackish water aqua park 

in coastal areas of Odisha through IDCO for taking up commercial 

brackishwater aquaculture.  

6. Technical support for seaweed culture 

7. Technical support for promotion of deep sea fishing 

8. Technical support for review of state fisheries statistics information collection 

methodology and preparation of a SOP for GP level Fisheries Statistical Data 

Collectionò and its implementation plan. 

 

E. Preparation of Odisha Fisheries Master Plan-2030 and impact assessment of 

the Odisha-WorldFish technical collaboration over last 5 years. 

WorldFish, in consultation with FARD Department has prepared ñOdisha Fisheries 

Master Plan-2030ò. In support of this document preparation, Odisha Fish value chain 

study and Odisha Fisheries Foresight Analyses were completed during 2021-22. This 

report gives the summary of these documents. These reports have been submitted to 

the FARD Department.  

To assess WorldFish contribution in developing aquaculture and fisheries in the State 

of Odisha through five years of technical collaboration with FARD Department (2016-

2022), an assessment study was conducted during 2021-22. Highlights of this study 

results is given in this report. The detailed report has been submitted to the FARD 

Department in January 2022. 

 

F. Support to the Department for planning and implementation of other 

schemes during 2021-22. 

WorldFish has supported the FARD Department to prepare following documents: 

1. Annual funding proposals under PMMSY for 2021-22 and 2022-23. 

2. Annual action plans for 4 years (2021-22 to 2024-25) under World Bank 

assisted OIIPCRA project. And OIIPCRA scheme implementation guidelines. 

3. Annual funding proposals and action plan under OMBADC funding for 2022-23. 

4. Bankable DPRs for implementation of ODOP scheme on hygienic solar fish 

drying by WSHGs. 

5. Preparation of Fisheries sector write-up for Odisha Economic Survey Report -
2021-22. 

6. Preparation of Odisha Fisheries Fact Sheet 2021-22. 

7. Annual Activity Report of the Fisheries & Animal Resources Development 
Department for the Financial Year 2021-22. 

8. Preparation of the nomination form to the Ministry of Fisheries & AHD, GoI for 
Best State & District Award 2021. 
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9. Planning and preparation of State Plan Fisheries schemes and budget for FY 
2022-23. 

 
G. Supporting FARD Department through other partnerships 

 

1. Inclusion of fish in ICDS supplementary nutrition program and operationalising 

the solar drying units by WSHGs. 

2. Initiation of a new GIZ funded project for scaling the carp-mola polyculture 

through establishment of SIS hatcheries. 
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Introduction 

 

The Memorandum of Agreement (MoA) for technical collaboration between the 
Fisheries and Animal Resources Development Department (FARD), Government of 
Odisha and The WorldFish, Malaysia was signed on 28th June 2016. The project 
commenced on 1st July 2016 and ended on 31st March 2022. The overall objective of 
the MoA is to technically support the FARD Department to implement the Odisha State 
Fisheries Policy-2015 and to achieve ñsustainable aquaculture and fisheries sector in 
Odisha State, India, creating employment, stimulating inward investment and 
contributing to State goals for reducing malnutrition among vulnerable and 
marginalized communities, particularly women and childrenò. Under the MoA, the 
FARD Department and WorldFish have agreed to collaborate in undertaking the 
following potential areas of research and development. 
 

¶ Increasing the productivity of aquaculture operations through improvements in 
quality fish seed, technology, and farming systems. 

¶ Improving the environment for private investment and supporting growth of the 
SME sector in aquaculture value chain. 

¶ Increasing impacts of fish and aquaculture on human nutrition in the State. 

¶ Improving the planning and management of inland aquatic resources for 
aquaculture and fisheries, with due reference to maintaining or improving social 
and ecological resilience of natural resources and the people dependent on 
these resources. 

¶ Improving overall public and private capacity for management of aquaculture 
and fisheries sector growth. 

 
The project is being implemented in three stages: 
 

¶ Inception Phase: 1st July 2016 ï 31st March 2017 (9 months) 

¶ Implementation Phase 1: 1st April 2017 ï 31st March 2019 (2 Years) 

¶ Implementation Phase 2: 1st April 2019 ï 31st March 2022 (3 Years) 
 
Inception phase activities and baseline studies were completed during the Inception 
Phase of the project (1st July 2016 ï 31st March 2017) and a detailed inception report 
summarizing all the findings was formally submitted to FARD on 31st March 2017. 
 
A draft action plan for Phase1 (April 2017 ï March 2019) developed based on a 
series of consultations held and field assessment activities undertaken during the 
inception phase was submitted to FARD on 12th April 2017. This draft action plan/work 
plan provided details of all activities to be taken up for key technical interventions 
during phase I of the project in 4 pilot districts. The draft action plan for phase I was 
presented at the Phase I planning workshop on 17th April 2017 for review and 
feedback from the officials of the Directorate of Fisheries including the officers of 4 
priority districts selected for phase 1. The work plan for 4 pilot districts was also 
presented, discussed, and approved at the Steering Committee Meeting chaired by 
the Commissioner-cum-Secretary held on 18th April 2017. Subsequently, the 
Phase I action plan was reviewed jointly by the Commissioner-cum-Secretary and the 
WorldFish Director of Program Delivery in the month of August 2017 and as per 
suggestion of the Commissioner-cum-Secretary it was decided to expand the scope of 
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the project to cover 11 districts. The revised final Action Plan covering 11 districts 
and incorporating all the feedback and suggestions received from the Commissioner-
cum-Secretary, FARD Department and Director of Fisheries was formally submitted on 
26th Sept 2017. The revised Action Plan for Phase 1 was approved by the 
Government on 14th Nov 2017 (vide L. No. 1320/FARD). The activities under Action 
Plan for Year 1 (2017-18) of Phase 1 were completed on 31st March 2018 and the 
Annual Report for Year 1 of Phase 1 and the Financial Report were submitted to the 
Government on 23rd April 2018. A review meeting on progress made during Year 1 
(2017- 18) of the Phase 1 of the Odisha-WorldFish Project was held on 09.07.2018 
under the Chairmanship of the Commissioner-cum-Secretary and in the presence of 
Director of Fisheries and project staff. Subsequently, on 19.07.2018 the Project 
Steering Committee Meeting was held in the presence of Senior officials from 
WorldFish, Malaysia and chaired by the Commissioner-cum-Secretary. Subsequently, 
the Annual Report for Y1 of Phase 1 of the Odisha-WorldFish project was approved by 
the Government. 
 
The Action Plan for Year 2 (2018-19) of Phase 1 covering all 30 districts of Odisha 
and incorporating all the feedback and suggestions received from the Commissioner-
cum- Secretary, FARD Department and Director of Fisheries was formally submitted 
to the Government through the Directorate of Fisheries (vide L. No. 11481 of 
Directorate of Fisheries dt 17.09.2018). It was approved by the Government on 
26.09.2018 (vide L. No.12182/FARD). The core project interventions, which started in 
4 pilot districts during the inception phase (July 2016-March 2017) expanded to cover 
11 districts in Y1 (2017- 2018) and further expanded to cover 30 districts in Y2 (2018-
2019). 
 
The Annual Report for Year 2 of Phase 1 (April 2018-March 2019) summarizing all 
the component-wise activities undertaken from 1st April 2018 to 31st March 2019 in 
30 districts, methodologies and approaches followed and the results accomplished 
under Phase 1 (April 2017-March 2019) of the Odisha-WorldFish project was 
submitted to the FARD Department through the Directorate of Fisheries on 29.04.2019. 
This was presented in the 2nd Annual steering committee meeting held on 13.12.2019 
at the FARD conference hall in the State Secretariat (Loka Seva Bhavan) under the 
chairmanship of the Commissioner-cum-Secretary to Government at FARD 
Department. The Annual Report for Year 2 of Phase 1 (April 2018-March 2019) was 
approved by the Government on 09.01.2020 (vide L. No.431/FARD). 
  
The Action Plan for Year 1 of Phase 2 (2019-2020) covering all 30 districts of Odisha 
and incorporating all the feedback and suggestions received from the steering 
committee chaired by the Commissioner-cum-Secretary, F&ARD Department was 
approved by the Government on 09.01.2020 (vide L. No.431/FARD). 
 
The Annual Report for Year 1 of Phase 2 (1st April 2019 ï 31st March 2020) 
summarzing all the component-wise technical activities undertaken from 1st April 2019 
to 31st March 2020 in 30 districts, methodologies and approaches followed and the 
results accomplished under Phase 2 (April 2019-March 2020) of the Odisha-WorldFish 
project was submitted to the FARD Department through the Directorate of Fisheries 
on 26.04.2020. This report was presented in the 3rd annual steering committee meeting 
chaired by the Commissioner-cum-Secretary, FARD Department on 06.05.2020. And 
it was approved by the Government vide Letter No. 5404/ FARD dated 16.05.2020. 
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The Work Plan for Year 2 of Phase 2 (2020-2021) covering all 30 districts of Odisha 
and incorporating all the feedback and suggestions received from the 3rd steering 
committee meeting chaired by the Commissioner-cum-Secretary, FARD Department 
on 06.05.2020.  And it was approved by the Government vide Letter No. 5404/ FARD 
dated 16.05.2020. 
 
The Annual Report for Year 2 of Phase 2 (1st April 2020 ï 31st March 2021) 
consisting the details of all the component-wise technical activities undertaken during 
the financial year 2020-2021 (from 1st April 2020 to 31st March 2021) in 30 districts, 
methodologies and approaches followed and the results accomplished under the 
Odisha- WorldFish project was submitted to the FARD Department and was approved 
in the 4th steering committee meeting chaired by the Commissioner-cum-Secretary, 
FARD Department on 19.05.2021. 

 
The Work Plan for Year 3 of Phase 2 (2021-2022) covering all 30 districts of Odisha 
and incorporating all the feedback and suggestions received from the 4th steering 
committee meeting chaired by the Commissioner-cum-Secretary, FARD Department 
on 19.05.2021.  And it was approved by the Government vide Letter No. 7705/FARD 
Dtd: 29.06.2021 (Annexure 1 & 2). 
 
This particular Annual Report for Year 3 of Phase 2 (1st April 2021 ï 31st March 
2022) provides the details of all the component-wise technical activities undertaken 
during the financial year 2021-2022 (from 1st April 2021 to 31st March 2022) in 30 
districts, methodologies and approaches followed and the results accomplished under 
the Odisha-WorldFish project. 

 
 
 
 
.   
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A. Technical support to the Fisheries & ARD 

Department for implementation of ­Odisha 

Fisheries Policy-2015® to enhance fish 

production & productivity from inland 

aquatic resources 
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1. Sustainable intensification of carp farming 

 

 

1.1. Extension support for the scheme on Fish farming in Gram 
Panchayat tanks managed by Women Self-Help Groups 

The FARD Department formulated the óOdisha Fisheries Policyô in 2015 and one of the 

important aspects of the policy was to increase the fish production from unutilized and 

underutilized public water bodies such as Gram Panchayat (GP) tanks across the 30 

districts of the state. To accomplish this, FARD Department, Department of Mission 

Shakti, and Department of Panchayati Raj & Drinking Water constituted an inter-

departmental convergence program, and the government brought out a State policy 

on long-term leasing of GP tanks to WSHGs for scientific fish farming. Subsequently, 

the FARD launched a gender-sensitive flagship scheme named ñInput assistance to 

WSHGs for Scientific Fish Farming in GP Tanksò in 2018-2019. This scheme promotes 

nutrition-sensitive pond polyculture through the farming of micronutrient-rich Mola 

(Amblypharyngodon mola) alongside commercially important Indian Major Carps 

(IMC). Over the last four years, 7,960 GP tanks with a total water spread area of 

6,742.36 ha have been brought under scientific fish farming with the active participation 

of 7,829 WSHGs under the scheme. As a part of technical collaboration, following 

support was given to the FARD Department during 2021-22 for implementation of the 

scheme. 

 

¶ The District and Zonal level staff of Odisha-WorldFish project along with 

Department officials have provided handholding technical support to WSHGs in 

adopting BMPs during the production cycle. These included pre-stocking and 

post-stocking pond management, harvesting and marketing.  

¶ WorldFish project staff have facilitated 14 block level trainings to different 

WSHGs during the reporting period in collaboration with the Mission Shakti and 

the FARD Departments. 

¶ In total, 330 representatives from various WSHGs were trained.  
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1.2. Technical support for implementation of Matsya Pokhari Yojana 
(MPY) 

To accomplish the objectives of óOdisha Fisheries Policy 2015ô, the FARD Department 
announced a new state-sponsored scheme ñMachha Chasa Pain Nua Pokhari Khola 
Yojanaò or popularly ñMatsya Pokhari Yojana (MPY)ò in 2017. The overall objectives of 
the MPY scheme are (a) to create additional waterbodies for intensive aquaculture in 
the inland sector, (b) to fill the gap in fish production and make the state more efficient 
in fish production, (c) to ensure a sufficient supply of advanced fingerling (100 g or 
above) for productivity enhancement and vertical expansion, and (d) ensure income 
generation and job creation through the propagation of intensive fish farming. This 
scheme also aims to assist new fish farmers / young entrepreneurs, especially 
migratory farmers affected by COVID-19, in generating revenue and sustaining their 
livelihoods. The total unit cost under the scheme is INR 8.50 lakh/ha (INR 7 lakh for 
excavation of the new tank and INR 1.5 lakh for fish farming inputs) and subsidy is 
extended @ 40% for general category and @50% for SC/ST/Women category. The 
beneficiaries are encouraged to avail bank loan to bear the remaining expenditure. The 
minimum and maximum water spread area for subsidy assistance is a 0.20 ha and 2 
ha, respectively.  Over the last five years (2017-2018 to 2021-2022), in total, 4,730 ha 
of new fish tanks have been constructed under the scheme for intensive fish production 
throughout Odisha. Odisha-WorldFish project has assisted the Department in planning 
and implementing this scheme through participation in various trainings as subject 
matter specialists, field visits to MPY beneficiaries for farm-gate extension support and 
conducting a MPY fish pond crop outcome survey. 
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Figure 1. Tank area targeted and developed under MPY scheme (Source: FARD). 

(Note: For 2021-22, area developed till March 2022 was 94 Ha. The remaining are 
under construction and will be completed by end of 2022) 

 

 

1.2.1. Technical trainings and exposure visit support to MPY scheme beneficiary 

farmers  

Due to Covid-19 pandemic restrictions, trainings were not conducted during 2021-22.  
However, WorldFish project staff have visited the MPY tanks and offered necessary 
hand-holding support to the scheme beneficiaries in cooperation with local Assistant 
Fisheries Officers (AFOs). 
 

1.2.2. Crop outcome assessment study on MPY scheme beneficiaries  

The Odisha-WorldFish project conducted a comprehensive crop outcome survey of 
MPY tanks constructed during 2017ï2018 and 2018ï2019 to assess the scheme 
implementation, achievements, key output and outcome indicators, identify 
bottlenecks, and examine the future prospects of the scheme.  
 

1.2.2.1. MPY tank survey details and methodologies 

An "in-depth interviewò with a "recall method" was used during the survey and data 
collection process. For this survey, a cross-sectional, multi-layered, interview-based 
questionnaire was purposively developed considering the objectives of the scheme 
and fish farming attributes. The overall objective of this survey was to understand (a) 
the aquaculture practices adopted by the MPY farmers, (b) gauge the perceived 
impacts on the socioeconomic settings of the fish farmers associated with this scheme, 
(c) assess the enabling and constraining factors faced by the farmers during the 
scheme implementation process, and (d) farmerôs perception on how to improve the 
scheme implementation. The questionnaire was first prepared in English and then 
translated into Odia (the local dialect) to gain effective results from the survey and to 
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facilitate a better understanding among the local inhabitants. The survey questionnaire 
was pretested to identify ambiguous or irrelevant questions and revised on an iterative 
basis. 
 
The survey was done on the MPY scheme beneficiary farmers from all 30 districts of 
Odisha who enrolled in the scheme during 2017-18 and 2018-19. Directorate of 
Fisheries has provided a master list of all the 2516 MPY beneficiary farmers. From this 
list, 20% were randomly selected for the survey. However, 18% beneficiaries could 
respond to the survey. Overall, the study evaluated 458 MPY tanks (174 enrolled 
during 2017-2018 while 284 enrolled during 2018-2019) covering all 30 districts of 
Odisha. In total, 15 trained technical field staff from the Odisha-WorldFish project were 
engaged in this door-to-door survey. General guidance was taken from officials of the 
Fisheries Department at various levels while planning and conducting the survey.  
 

Table 1. Geographical coverage of MPY tank crop outcome survey. 

Year Number of 

Districts 

Number of 

Blocks 

Number of Gram 

Panchayats 

Number of 

Villages 

2017-2018 30 102 156 162 

2018-2019 28 143 245 266 

 

Figure 2. Number of MPY farmers surveyed in each district. 

 

 



 

 16 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

Figure 3. Distribution of MPY tanks surveyed across the State. 

 

 

1.2.2.2. MPY Survey results  

 

MPY Survey findings at a glance 

 Parameters 2017ï2018 2018ï2019 

¶  Farmers randomly selected and 

surveyed 

174 284 

¶  Districts covered under the survey 30 28 

¶  Blocks covered under the survey 102 143 

¶  Average size of MPY tank 0.43 ha 0.45 ha 

¶  Capital subsidy received 99% 98% 

¶  Input subsidy received 90% 89% 

¶  Profit making tanks (%) 95% 97% 
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¶  Average fish production per year 3739 kg/ha 3897 kg/ha 

¶  Average cost of fish production/yr INR 209,656/ha INR 

234,470/ha 

¶  Average value of fish produced/yr INR 509,265/ha INR 

536,970/ha 

¶  Average margin/yr INR 293,755/ha INR 

297,876/ha 

¶  Average profit among profit-making 

tanks 

INR 311,420/ha INR 

309,918/ha 

 

Characteristics of MPY tanks 

75% and 84% of the MPY tanks were excavated by converting existing agricultural 
land or horticultural land during 2017-18 and 2018-19, respectively. The water area of 
the surveyed MPY tanks varied greatly (from 0.12 to 2.02 ha), with the average size 
increasing from 0.43 ha in 2017-18 to 0.45 ha in 2018-19. Most of the MPY tanks 
depend on rain (98%) as their main source of water and still they are perennial with 
year-round retention of water. The average depth of the MPY tanks was 6 feet (1.83 
m).  The water level varied considerably throughout Odisha and ranged between 2.5 
feet and 13 feet.  
 
24% of the MPY farmers enrolled during 2017-18 integrated agriculture and 
horticulture crops on their pond dyke while it has increased to 39% in 2018-19. 
 

Table 2. Characteristics of MPY tank. 

Average value 2017-2018 2018-2019 

Tank size (ha) 0.43 0.45 

Average water depth (feet) 5.83 5.98 

Water retention (months) 12 12 

 

Source of information / knowledge on fish farming and training 

Over 60% of MPY farmers had prior knowledge of fish farming. 34% & 36% of MPY 
farmers attended formal training on fish farming during 2017-18 and 2018-19, 
respectively. Most of the farmers received training from Fisheries Department followed 
by research institutions.   
 
To improve the quality of the works and interventions promoted under the scheme, the 
management ensures that technical officials visit the farm sites frequently. MPY 
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farmers reported that officials from FARD visited their tanks an average of five times 
during their cropping period. 
 

Fish cropping pattern 

Well over 85% of the MPY farmers followed the ñAll-in All-outò (Single Stocking & Single 
Harvest) crop system while a handful practiced ñMultiple stocking and Multiple 
harvestingò system.  In the All-in All-out system, majority of the respondents practiced 
a single crop per year while a few practiced two crops per year. 
 

Table 3. Cropping system  

Types 2017-18 2018-19 

ñAll-in All-outò (Single Stocking & Single Harvest) 

system 

85% 87% 

ñMultiple-stocking Multiple-harvestingò system 15% 13% 

 

Pond management practices and BMP adoption 

Majority of the MPY beneficiary farmers followed BMPs during the pond preparation 
process. To maintain the ideal pH of the water (7.5 to 8.5), almost all of the farmers 
(93-98%) applied lime. MPY farmers applied varying doses of lime and the average 
rate of lime application was 506 kg/ha during 2017-18 and 460 kg/ha during 2018-19. 
To increase the primary productivity of the tank, fertilization was done by around 88% 
of MPY farmers in 2017-18 and it increased to 82% in 2018-19. Almost all MPY farmers 
favoured raw cattle dung as an organic fertilizer, whereas a few utilized poultry 
manures and mahua oil cake as organic fertilizers. The average rate of organic 
fertilization was 4,340 kg/ha in 2017-18 and 4,592 kg/ha in 2018-19. Urea was the 
most popular choice among MPY farmers who preferred to utilize inorganic fertilizers, 
followed by Single Super Phosphate (SSP) and Diammonium Phosphate (DAP). The 
average rate of inorganic fertilization was 178 kg/ha in 2017-18 and 193 kg/ha in 2018-
19. 
 
Well over 80% of MPY farmers monitored important water quality parameters. The 
majority of farmers tested water pH followed by the water colour and plankton density. 
Liming was the most popular management intervention during the depletion of water 
quality.  
 
The survey revealed that nearly 80% of MPY farmers did not encounter any fish 
disease-related risks during the crop cycle.  Only 28% of farmers adopted biosecurity 
measures in 2017-18 and 20% in 2018-19, the rest failed to do so for a variety of 
reasons. In 2017-18, 44% of MPY farmers kept pond records, and in 2018-19, 50% of 
the MPY farmers maintained the pond record book. 
 

 

 

 



 

 19 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

Table 4. MPY tank management practices and adoption of BMPs.  

Average value 2017-2018 

(%) 

2018-2019 

(%) 

Dike preparation  57 46 

Pond dike cropping 24 39 

Dewatering  29 27 

Bottom sludge removal 15 15 

Sun-drying of bottom soil  22 22 

De-weeding  13 16 

Eradication of predator 3 4 

Liming  93 98 

Fertilization 88 87 

Seed acclimatization 74 68 

Seed disinfection 44 42 

Water quality monitoring 84 85 

Use of ice during post-harvest handling 11 14 

Participation in training 36 34 

Record keeping  44 50 

 

Table 5. Quantity of lime and fertilizer applied.  

Average value 2017-2018 
(kg/ha) 

2018-2019 
(kg/ha) 

Lime  506 460  

Organic fertilizer  4,340  4,592  

Inorganic fertilizer  178 193  
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Fish seed stocking practices 

Only around 30% of the farmers obtained fish seed from government fish seed farms 
and rest 70% purchased fish seed from private seed growers. 74% of MPY farmers 
acclimatized fish seed while stocking in the tank in 2017-18, while 68% did so in 2018-
19. 
 
The majority of MPY farmers opted for Indian major carps (IMC) mixed seeds such as 
rohu (Labeo rohita), catla (Gibelion catla) and mrigal (Cirrhinus mrigala). Some farmers 
stocked IMC in combination with other exotic carps such as grass carp 
(Ctenopharyngodon Idella), common carp (Cyprinus carpio) and silver carp 
(Hypophthalmichthys molitrix). Pacu (Piaractus brachypomus) was one of the 
preferred choices among a small number of farmers. A very negligible number of 
farmers stocked tilapia (Oreochromis niloticus) and pangasius (Pangasianodon 
hypoththalmus). 
 
Under the scheme, it is suggested to stock advanced fingerlings weighing 50ï100 g 
(zero-size fingerlings) for a better survival rate and to shorten the crop duration. A great 
variation in stocking sizes was reported and the majority of farmers preferred to stock 
fingerlings weighing 8ï10 g and 10ï50 g. Only a few farmers (11%) released 
exclusively advanced fingerlings (50-100 g) into their tanks. The average stocking 
density of fry was 32,000 fry/ha in 2017-18 and 41,487/ha in 2018-19. In 2017-18, the 
average stocking density of fingerlings weighing 8-10 g was 11,386/ha, while in 2018-
19, it was 9,223/ha. The average stocking density of fingerlings weighing 10-50 g in 
2017-18 was 7,968/ha, whereas it was 7,550/ha in 2018-19. The average stocking 
density of fingerlings weighing 50-100 g was 8,990/ha in 2017-18 and 6,790/ha in 
2018-19. 
 

Table 6. Stocking density of fish seed.    

Size of Fish seed stocked 2017-2018 

(Numbers/ha) 

2018-2019 

(Numbers/ha) 

Fry  32,000  41,487  

Fingerling of 8-10 g  11,386  9,223  

Fingerling of 10-50 g  7,968  7,550  

Fingerling of 50-100 g  8,990  6,790 

Mixed sized fingerling 14,621  11,409  

 

Feed management practices 

Almost all of the MPY farmers adopted supplementary feeding practices to attain better 
fish growth. About half of the surveyed MPY farmers used both farm-made and 
commercial feed.  Over 70% of the surveyed MPY farmer who used supplementary 
feed on daily basis did so twice a day.  
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Rice bran and mustard oil cake combination was the most popular farm-made feed 
among MPY farmers, with more than half choosing it. The average application of farm-
made feed increased from 3,023 kg/ha in 2017-18 to 3,564 kg/ha in 2018-19. Sizable 
proportions of the MPY farmers depended significantly on commercial pellet feed for 
fish growth, averaging 2,979 kg/ha in 2017-18 and 2,865 kg/ha in 2018-19. 
 

 

Table 7. Quantity of fish feed applied.     

Type of Feed 2017-2018 
(kg/ha) 

2018-2019 
(kg/ha) 

Farm-made feed  3,023  3,564 

Commercial feed  2,979  2,865 

Total feed  4,447 4,885 

 

 

 

Fish production and sales 

Average fish production of the MPY tanks included (a) fish harvested and sold, (b) fish 
consumed or gifted, and (c) estimated leftover fish after the last harvest. The MPY 
scheme aims to double the fish production of the farmer with a target production of 
5,000 kg/ha/yr.  The MPY farmers achieved average fish production of 3,739 kg/ha/yr 
in 2017-18 and 3,897 kg/ha/yr in 2018-19. Fish production by most of the farmers was 
in the range of 3000-5000 kg/ha/yr.  
 
In comparison to the all-in-all-out (single stocking & single harvesting) approach, the 
average fish production from multiple stocking & multiple harvesting was higher. Fish 
production from the multiple stocking-multiple harvesting system was 5,119 kg/ha in 
2017-18 and 4,660 kg/ha in 2018-19, while fish production from the all-in-all-out system 
was 3,496 kg/ha in 2017-18 and 3,785 kg/ha in 2018-19. 
 
Average IMC production in the MPY tanks increased slightly from 3,445 kg/ha in 2017-
18 to 3,523 kg/ha in 2018-19. The percentage of MPY farmers that produced IMC in 
the range of 3000-5000 kg/ha increased over the survey years. 
 
On average, farmers sold 3,209 kg/ha of harvested fish from their tanks in 2017-18 
and 3346 kg/ha in 2018-19, while an average of 208 kg/ha and 195 kg/ha were either 
given to family and friends and/or consumed in households themselves in 2017ï18 
and in 2018ï19, respectively. 36% of MPY farmers in 2017-18 and 29% of farmers in 
2018-19 had reported some residual fish in their tank with an average of 571 kg/ha in 
2017-18 and 611 kg/ha in 2018-19. 
 
Only a few MPY farmers used ice during the transportation and sale of their fish, with 
the majority (58-63%) sold their fish without ice. Consumers in Odisha have a strong 
preference for live fish in the market. Approximately 25-27% of the farmers sold their 
fish in live condition. 
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Figure 4. Fish production from MPY tanks during 2017-18 and 2018-19.  

 
 

Table 8. Fish production and harvest details 

 2017-2018 
(kg/ha) 

2018-2019 
(kg/ha) 

Total Fish Production 3,739  3,897  

IMC production 3,445 3,523  

Fish harvested and sold 3,209  3,346  

Fish consumed in household & gifted 208  195  

Leftover fish 571  611  

Note: Average fish production is calculated by adding the actual quantity of fish 
harvested and sold within 12 months of stocking or one crop, fish consumed and 
gifted, and estimated leftover fish in the tanks after the 12 months or last harvest. 

Figure 5. Species-wise productivity trends of MPY tank. 
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Figure 6. The pattern of fish production under the MPY scheme in different districts 

of Odisha during 2017-18 and 2018-19. 
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Economics of fish farming 

Fish farming was expected to provide an operational profit of INR 450,000 per hectare 
with a production of 5 ton/ha under the MPY scheme. Profit was report by about 95% 
(166) MPY tanks in 2017-18 and nearly 97% (276) in 2018-19. Among the MPY 
farmers that turned a profit, the average profit was INR 311,420/ha in 2017-18 and INR 
309,918/ha in 2018-19. 
 
The anticipated capital cost for excavating a new 1 ha tank along with installation of 
farm shed and water supply facility under the MPY scheme was INR 700,000. In 2017-
18, the average tank excavation cost was INR 504,258/ha, which decreased slightly to 
INR 499,372/ha in 2018-19. 
 
In 2017-18, the average value of fish harvested from MPY tanks was INR 509,265/ha 
and in 2018-19 it was INR 536,970/ha. The MPY scheme envisaged a revenue from 
the fish sale of INR 600,000/ha. 
 
The cost of production comprises costs such as seed, feed, lime, fertilizer, medicine, 
labour, and other expenses. The expected operational cost under the MPY scheme 
was INR 150,000 / ha. The average cost of production in 2017-18 was INR 209,656/ha 
and in 2018-19 it was INR 234,470/ha. The cost of fish feed accounted for more than 
half of the total operating costs. 
 

Table 9. Profitability and subsidy received. 

 2017-2018 

(%) 

2018-2019 

(%) 

Profit making MPY tanks 95 97 

Capital subsidy received  99 98 

Input subsidy received  90 89 

 

Table 10. Operational costs of fish production in MPY tank and percentage share.  

Average cost 2017-18 
(INR/ha) 

% 
share 

2018-19 
(INR/ha) 

% 
share 

Fish feed cost  119,113 50 136,136 53 

Fish seed cost  39,498 17 40,634 16 

Miscellaneous cost  25,771 11 26,810 10 

Labour cost  20,978 9 21,147 8 

Harvesting cost  12,264 5 13,105 5 

Fertilizer cost  7,183 3 8,543 3 
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Lime cost  5,584 2 5,429 2 

Medicine cost  5,941 3 5,845 2 

 

Table 11. The overall economics of fish farming from MPY tanks. 

Average cost 2017-2018 
(INR/ha) 

2018-2019 
(INR/ha) 

Tank excavation cost  504,258 499,372  

Total operational cost of 
production  

209,656  234,470  

Value of fish sold from the 
harvested lot  

429,097 452,473 

Value of fish consumed/ gifted  31,039  27,462  

Value of leftover fish  82,252  83,522 

Value of total fish produced 
(sold + consumed/gifted + 
leftover)  

509,265  
 

536,970  
 

Average margin  293,755 297,876  

Average profit among 
profit-making tanks  

311,420  
 

309,918  
 

Return of investment 149% 132% 

 

Satisfaction level  

In both years, almost all MPY scheme farmers (98-99%) received capital subsidies 
from the scheme while almost 90% of the farmers received input subsidies. Majority of 
the farmers perceived that their fish production and profit have increased over time. 
90% of the surveyed farmers were satisfied with the implementation of the MPY 
scheme by the government 
 

1.2.2.3. Recommendations 

The scheme has resulted in several tangible benefits such as improved total fish 

production, increased employment opportunities and utilization of unused lands for 

productive use through fish farming across Odisha. By encouraging semi-intensive fish 

farming, the scheme has directly helped to empower farmers through income 

generation from fish farming activities. During the first two-years of implementation 

phase (2017-2019), 1542.27 ha of new fish tanks were built. When the survey average 

results are extrapolated to entire scheme area, then it can be estimated that the MPY 

tanks produced 5,906.21 tons of fish worth INR 80.99 crore. 

 
The farmers considered semi-intensive fish farming in newly constructed earthen tank 
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an attractive business option because it generated an average farm-gate value of INR 
509,265ï536,970/ha, with an average profit of INR 309,918ï311,420/ha and an 
impressive return on investment of 132%ï149% over the 2 years of the survey.  
 
Nutritional gains were another important outcome of the scheme. The initiative made 
live and fresh fish available at affordable prices and on regular basis in the local 
villages. Over 95% of the farmers consumed and gifted small quantities of fish (71-74 
kg per year) without any financial gains. This led to higher consumption of nutritious 
fish among the local inhabitants. 
 
The study assessed farmers' views on how to improve the scheme implementation. 
Many of them opined that the input unit cost should be reconsidered due to the hike in 
market price. They also perceived that timely release of subsidy was critical for timely 
completion of the crop. More village-level farmer trainings on BMPs is important as the 
majority of the MPY farmers (64-66%) did not attend any formal training on fish farming. 
To manage fish production sustainably, refinement of stocking practices is needed and 
stocking of advanced fingerling should be popularized. Therefore, availability and 
proper supply of quality seeds are of utmost essential to scale and sustain this 
program. To meet the increased demand and accomplish the scheme's objective, more 
emphasis should be placed on the seed rearing to produce advanced fingerlings. 
Adoption of effective biosecurity measures is a necessary step in semi-intensive fish 
farming and that needs to be propagated as 72-80% of farmers have not adopted it. 
Consumers in Odisha have a strong preference for live fish at the market and 
approximately 25-27% of the farmers sold their fish in live condition. Very few 
proportions (11-14%) of farmers used ice during the fish marketing. Therefore, 
strengthening cold chain, facilitating the sales of live fish and improving the post-
harvest handling practices are also recommended. 
 

Table 12. Total crop outcome from the MPY (extrapolated figures based on survey 
results). 

Sl. No. Parameters 2017ï2018 2018ï2019 

1 Total tank area targeted  1059 ha 1070.58 ha 

2 Total tank area developed  658.36 ha 883.91 ha 

3 Total fish produced  2461.61 ton 3444.60 ton 

4 Total investment made by farmers INR 13.80 Crore INR 20.73 Crore 

5 Total value of fish produced  INR 33.53 Crore INR 47.46 Crore 

6 Total profit made farmers INR 19.34 Crore INR 26.33 Crore 
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Figure 7. Estimated outcomes from MPY scheme across Odisha during 2017-18 and 
2018-2019. 

 

 

1.3. Fish seed production and quality improvement 

 

1.3.1. Technical handholding for upgradation of 4 Government mega fish 

hatcheries for early breeding and year-round seed production 

¶ The Fishery Engineering Division (FED) of the FARD Department prepared a 
detailed project report (DPR) for the upgradation of four government fish farms 
at Kausalyaganga (Bhubaneswar), Saramanga (Bhadrak), Bhanjanagar 
(Ganjam) and Chipilima (Sambalpur) during 2020-2021, with technical inputs 
from WorldFish experts. The FED awarded the civil work contract to NPCC Ltd. 
Furthermore, NPCC delegated specific work responsibilities to different sub-
contractors in different places. 

¶ WorldFish experts visited all four seed farms on regular basis (once a month) 
along with authorities from the FARD Department, OPDC, NPCC and sub-
contractors to assess the progress of civil works (quantity and quality) including 
tank repair, water supply inlet, outlet drains, upgradation and construction of 
critical hatchery facilities such as hatching & spawning pools, overhead tanks, 
packing shed etc.  

¶ WorldFish experts have assisted the Department to regularly review the 
progress made in the hatchery upgradation work including any modifications 
required. 

 

1.3.2. Technical support for re-development of 37 nos. of Government fish seed 

farms and rearing farms 

¶ WorldFish has provided technical support to the Fishery Engineering Division of 

the Department to survey the fish seed farms and identify the gaps in critical 

infrastructure required for increasing the fish seed production and also to 

prepare civil engineering DPR for upgradation of the 37 Government fish seed 

farms. 

¶ WorldFish experts have visited these fish seed farms on regular basis to check 

the civil work progress and to guide the local officers and contractors to take up 

any necessary modification required. 

Tank area 
developed

Å1542.27 ha

Fish 
produced

Å5906.21 t

Investment 
made

ÅINR 34.53 
Crore

Total value 
of fish

ÅINR 80.99 
Crore

Profit made

ÅINR 45.67 
Crore
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¶ WorldFish experts have provided regular support to the Directorate of Fisheries 

to review the upgradation work progress.   

 

1.3.3. Technical support to existing private IMC hatcheries for implementation 

of early breeding through Government scheme 

¶ WorldFish experts have provided technical support for preparing detailed 

scheme guidelines for ñPromotion of early breeding and year-round seed 

production in private fish hatcheriesò under State Plan / OIIPCRA during 2020-

21 and 2021-22. This activity was planned to supplement the óMaster plan for 

fish seed production in Odishaô prepared by the FARD Department with 

WorldFish support during 2019-20. This scheme has following components: 

o Raising of existing broodstock in private hatcheries for early breeding 

o Infusion of new broodstock and raising them for early breeding 

o Procurement and raising of NFFBB / CIFA supplied fingerlings of 

genetically improved strains of IMC (Jayanti Rohu & Improved Catla). 

o Construction of new borewell for year-round water supply. 

¶ In total, 49 out of 96 private hatcheries have enrolled under this scheme. And 

started the activities from July 2021. Early breeding of IMC is expected during 

April-June 2022. 

¶ The private hatchery operators were trained in implementation of SOPs for early 

breeding and year-round seed production technology in Odisha. 

¶ WorldFish experts have visited some of the private hatcheries under the 

scheme to check the progress made in its proper implementation. 

¶ WorldFish experts have provided regular support to the Department in reviewing 

the progress made in implementation of the scheme by private hatchery 

operators. Virtual meetings were conducted for interaction between hatchery 

operators and senior officials of the Department.   

¶ A guideline was prepared to implement ñFish hatchery accreditation and seed 

certificationò program of the government to ensure quality seed production and 

supply to farmers in the state by linking to the block-level network of certified 

fish seed growers.  
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1.3.4. Technical support for establishment of new private IMC hatcheries. 

Conduct trainings to hatchery operators on SOPs for quality seed 

production and IMC early breeding 

¶ A scheme guideline was prepared for establishment of new private IMC 

hatcheries under PMMSY scheme. 

¶ WorldFish experts have provided regular support to the Department in reviewing 

the progress made in implementation of the scheme by private entrepreneurs 

and to conduct online trainings to these entrepreneurs on SOPs for quality fish 

seed production and early breeding. 

 

1.3.5. Technical support for establishment of block-level network of private fish 

seed growers 

¶ Department was supported to collect the seed production data from existing fish 

seed growers across the state using a standard format.  

¶ A scheme guideline was prepared for input support to fish farmers / 

entrepreneurs / WSHGs for fish fry and fingerling production in nurseries & 

rearing tanks. 

¶ Support was provided to the Department in planning and implementing 

backward and forward linkages in seed marketing (lifting of early breeding 

spawn and fry). 

¶ SOP was prepared for certification of private fish seed growers in the State. 

¶ WorldFish experts have provided regular support to the Department in reviewing 

the progress made in implementation of the scheme by private entrepreneurs. 
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2. Reservoir fish production and productivity 
enhancement  

 
 

2.1. Preparation of cage culture zonation maps in major reservoirs 
with scientific approach 

 

2.1.1. Purpose and objectives  

¶ The main purpose of this activity was to identify suitable cage culture sites in 
major reservoirs and prepare zonation maps for leasing out the cage culture 
sub-zones to entrepreneurs / farmers / companies through Government policy 
on ñtaking up cage culture in reservoirs by entrepreneurs / farmers / companies 
in collaboration with PFCS/SHGsò. 

¶ For this purpose, six reservoirs viz., Hirakud, Indravati, Rengali, Jambhira, 
Salandi and Hariharjor were selected.  

 

2.1.2. Methodology and process 

 

2.1.2.1. Identification of suitable sites in the reservoirs through field 

assessment  

¶ The general information on the reservoir such as nature of the site, percentage 
of vegetation cover and accessibility etc. was assessed using visual 
observation.   

¶ Historical information on strong waves, currents, water depth etc was assessed 
by interviewing the PFCS members. 

¶ The water depth at different points of the reservoir was measured using stone 
& rope method. Wave height was estimated through visual observations. 

¶ Using a Global Positioning System (GPS) device (GARMIN Montana 680), GPS 
coordinates of the surveyed sites were identified. 

¶ At each of the selected sampling sites, water quality parameters such as water 
transparency, water temperature, dissolved oxygen and pH, total Ammonia - 
Nitrogen (NH4-N), alkalinity and hardness were measured using standards 
methods and techniques. The water quality parameters data were compared 
with acceptable standards and found to be favourable for fish.  

 

2.1.2.2. Analysis of field data using GIS software 

¶ The GPS coordinates of the surveyed sites were plotted in ñGoogle Earth Pro 
softwareò and verified for water availability throughout the years in different 
seasons using Google historically chronicled maps. 

¶ The suitable sites were demarcated in to cage culture zones. Each zone was 
divided in to 10-20 sub-zones. Each sub-zone has a surface area of 1000 sq. 
m and can accommodate 24 rectangular or 3 circular cages with cage surface 
area of 600 sq. m. Distance between two subzones is minimum of 50 m and 
distance between two zone is about 1 km in order to give sufficient buffer space 
for dilution of organic wastes from the cage culture activities, proper flow of 
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water and unrestricted movement of fishermen and other stakeholders in the 
reservoir. 

¶ The actual GPS coordinates of all zones and subzones were recoded in Google 
Earth Pro software and latitude and longitude co-ordinate map layer and 
database was generated for all reservoirs cage culture sites. 

 

2.1.2.3. Preparation of cage culture zonation maps 

¶ The identified GPS coordinates of zones and subzones from Google Earth Pro 
software were exported to ArcGIS software for the preparation of zonation maps 
for all reservoirs. 

¶ Thus, detailed cage culture zonation map reports were prepared for all 6 
numbers of reservoirs and submitted to the Department for further use.  

 

2.1.3. Results achieved 

¶ Among six reservoirs surveyed, zonation mapping was completed and 
approved by the Department for two reservoirs viz, Hirakud and Indravati. 

¶ A total of 1240 sampling points were surveyed in Hirakud reservoir from April 
2021 to May 2021. For Hirakud reservoir, 31 zones and 620 sub-zones were 
identified while for Indravati reservoir, 10 zones and 100 sub-zones were 
identified through field assessment.  

¶ For Hirakud reservoir, a total of 1860 circular cages can be installed in these 
selected 620 subzones, which in turn has a potential to produce 55,800 tons of 
fish in one crop cycle of 6-8 months. Additional production from cages will help 
in increasing the reservoir productivity.  

¶ On 15th October 2021, an open-ended Expression of Interest was advertised in 
newspapers in order to entice potential entrepreneurs and companies to invest 
in cage culture in designated reservoirs in Odisha. Interested parties can submit 
the EoIôs at any time and on last working day of every month, the bids are 
opened, and sub-zones are allotted to entrepreneurs based on criteria of 
selection in the EoI. 

¶ So far in 2021-22, in Hirakud reservoir, 100 sub-zones were leased out to 71 
entrepreneurs. 

 
Table 13. Zones and sub-zones identified in different reservoirs for cage culture. 
 

Sl. No. Reservoir name No. of zones 
identified 

No. of sub-zones in 
each zone 

Total sub-zones 
identified 

1 Hirakud 31+1(OLM) 20 620+1(OLM) 

2 Indravati 10 10 100 

3 Rengali 2 20 40 

4 Jambhira 1 10 10 

5 Salandi 2 5 10 

6 Hariharjor 2 5 10 

 TOTAL 49 - 791 
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Figure 8. Cage Culture zones in Hirakud reservoir. 
 

 
 

Figure 9. Cage culture zones in Indravati reservoir. 
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2.2. Provide technical support to private farmers, entrepreneurs 
and PFCS for cage culture in reservoirs  

 

2.2.1. Purpose and objective 

Cage culture in reservoirs is a relatively new concept in Odisha. Private entrepreneurs, 

farmers and PFCS are not acquainted with the technical specifications for cage 

installation. Natural factors like strong water currents and waves damage the cages 

and can cause problems including displacement of cages and slow growth of fish. A 

good mooring (anchoring) system is essential for cage installation in order to maintain 

cages in given location during strong winds and currents. Fixing the cage to a single 

location is also vital to avoid cage frame displacement, net damage, and the escape 

of fish from cages. Therefore, the purpose of this activity is to install or fix cages by 

using precast sinkers (heavy concrete blocks) at identified subzones in the Hirakud 

reservoir.   

 

2.2.2. Methodology and process adopted 

 

2.2.2.1. Construction of 16 m diameter HDPE circular cage frames 

¶ HDPE pipes are joined by ñbutt weldingò to form the desired diameter of 

circular cage by trained technicians.  

¶ A freeboard of 1 meter is provided above water to fasten the nets of cages 

and prevent the jumping of fishes from the cages. 

 

2.2.2.2. Construction of RCC anchor 

¶ A metallic square shape mould and iron rod (TMT bar) skeleton are prepared 

for making a 1000 kg RCC anchor.  

¶ Cement, sand, aggregate and water are well mixed by using a concrete mixture. 

¶ The mixed concrete is poured into a mould and compacted adequately using 

vibrator. 

¶ The concrete blocks are kept in the mould for 24 hours for setting & drying. Then 

it is removed from the mould and cured using water. 

 

2.2.2.3. Deployment of the cages from construction site to allocated subzones 

¶ Fabricated floating circular cage frames are towed to the allotted subzone sites 

using motorized boat. 

¶ Cages may be moored individually or linked in groups to form a battery. 

 

2.2.2.4. Mooring of cages using cement anchor 

¶ Cage frames are anchored using precast cement anchors with marine grade 

ropes to prevent the drifting of cages during heavy breeze/wind. 
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2.2.3. Results achieved 

¶ In total, 69 circular cages were installed at different subzones allocated by the 

FARD Department to the private entrepreneurs during 2021-22.  

 

 

2.3. Provide technical support to establish common facility center 
for cage culture operations in Hirakud reservoir 

 

2.3.1. Purpose and Objectives 

The purpose of this activity is to identify a suitable site for the installation of the floating 

jetty and common on-shore facility in Hirakud reservoir for supporting the cage 

entrepreneurs to facilitate their business operations. A floating jetty is the most suitable 

access to the waterway due to its flexibility to adjust with varying water levels in the 

reservoir. This will facilitate easy berthing of boats, loading and unloading the cage 

inputs & outputs at the floating jetty. The specific objectives of this work under common 

facility center are as follows:  

¶ To identify suitable on-shore location near the reservoir to establish a common 

facility center for parking the vehicles, container cargo sheds, icing, packing and 

loading of fish to trucks, unloading of cage culture inputs such as feed, seed, 

cage materials etc.   

¶ To identify a suitable location near the common facility center (CFC) for the 

installation of a floating jetty. 

 

2.3.2. Methodology and process adopted 

 

2.3.2.1. Technical guidance and field team leadership 

¶ Under overall guidance of Principal Secretary, FARD Dept., close supervision 

of Director of Fisheries and with technical support from WorldFish and in 

consultation with Dam authorities, other line Departments, District 

Administration etc, the Fishery Engineering division of the FARD Dept. and DDF 

Sambalpur Zone have identified suitable location on the periphery of Hirakud 

reservoir to establish CFC with floating jetty and work was carried out through 

a contractor hired by the Department. 

 

2.3.2.2. Survey of floating jetty site in the reservoir area  

¶ The survey was conducted in the adjacent areas of CFC of Hirakud reservoir. A 

total of 80 sampling points were surveyed in the reservoir to assess the depth 

at different locations. 

¶ The general information on the reservoir such as nature of the site, percentage 

of vegetation cover and accessibility etc. assessed using visual observation 

while the history of strong waves was assessed by interviewing the PFCS 

members. 
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¶ The total water depth was measured using 30 m long measuring tape (stone 

and rope method) and wave height was estimated by visual observations and 

feedback from fishermen.  

¶ A GPS device (GARMIN Montana 680) was used to collect the GPS coordinates 

of the surveyed sites.  

 

2.3.2.3. Key Features floating jetty and floating docks   

¶ Concrete rap with a combination of steps and a flat surface of 6 m wide and 75 

m long will be constructed for providing space for easy loading and unloading 

and movement of personnel.  

¶ The total surface area of floating jetty will be 340 square meters in order to 

provide sufficient space for birthing 10-15 boats at a time.  

¶ The density of floating modular docks is 100 kg/sq.m and is prepared in a 

rotational moulding process with melting index ASTMD 1238 and tensile 

strength ASTMD 638.  

 

2.3.2.4. Preparation of map and layout design of floating jetty  

¶ Using the identified GPS coordinates of the location and using Google Earth 

Pro software, a site map of the floating jetty was prepared.  

¶ Hirakud reservoir water level data for the past 10 years was used as a reference 

for preparing the design of a floating jetty.  

¶ The final design of floating jetty was prepared by a civil engineer of the 

Department using AUTOCAD software and submitted to FARD Department. 

WorldFish experts have provided technical support all through the process. 

 

2.3.3. Results achieved 

¶ The finalized location map and design of the floating jetty and on-shore CFC 
were approved by the FARD Department.  

¶ The approved location map and design of floating jetty were used for tender 
process for the installation of floating jetty and on-shore CFC in the Hirakud 
reservoir.  
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2.4. Stocking of carp fingerlings in reservoirs and co-management 
of fisheries resources in reservoirs 

 

2.4.1. Purpose and objectives  

Reservoirs are man-made structures, that are constructed to be used for many 
purposes like irrigation, drinking water supply, flood control and hydropower 
generation.  The dam, which is placed across the flow of water, generates an 
impoundment of swelled-up water on its upstream, controlling the release of water to 
its downstream. Owing to its vast expanse of valuable water resources, fisheries 
activity gains its importance as a secondary use of the reservoir, which can act as a 
source of livelihood for many people, especially for those who have been affected by 
the construction of the dam, for others who live around it and for the state as a whole. 
Reservoirs have a major role in bridging the gap between the supply and demand of 
fish for consumption in the state. Due to oligotrophic in nature, the primary productivity 
and production of fish in these reservoirs have been dismal, although it could be raised 
to its manifold if certain concerted positive steps are taken to enhance its output. 
Reservoir, therefore, is known as the sleeping giant and in order to fully realize its 

Box 1. Associated activities under the cage culture program 

 

¶ Cage culture entrepreneurs meet was organized at ñKrushi Odisha 2021ò on 16.03.2021 
under the chairmanship of Agricultural Production Commissioner-cum-Additional Chief 
Secretary, Principal Secretary FARD Department and Director of Fisheries.  

¶ A meeting was held on 28.04.2021 with officials of the regional office of State Bank of India, 
Sambalpur for arranging finance to cage entrepreneurs. 

¶ A cage culture review meeting was held on 10.05.2021 under the chairmanship of Agriculture 
Production Commissionerïcum-Additional Chief Secretary, Odisha. The meeting was 
attended by senior officials FARD Department, the WorldFish project and 13 cage culture 
entrepreneurs. The issues and concerns of entrepreneurs were discussed and addressed 
during the meeting.   

¶ Honourable Minister of Agriculture & FE, FARD & HE, Principal Secretary of FARD Dept., 
Director of Fisheries, District Collector (Sambalpur), executive engineer FARD and DDF 
Sambalpur, WorldFish experts visited cage culture zones in Hirakud reservoir, Sambalpur 
on 02.08.2021 to review the progress of cage culture. A discussion was made on the 
construction of a common facility center (CFC) and floating jetty near cage culture zones in 
cluster 1.   

¶ A team consisting of the Chairman, Western Odisha Development Council (WODC) and 
Principal advisor to Hon'ble CM, and Principal Secretary of FARD Dept., Executive Engineer 
of FARD, DDF Sambalpur, WorldFish Experts visited the common facility center, jetty and 
cage culture sites of Hirakud reservoir on 02.09.2021 to review the progress of cage culture. 
Progress of CFC and floating jetty were discussed during the visit. 
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potential, it must be properly harnessed by following a process of reservoir ranching, 
which includes continuous stocking of fingerlings in the water, regulated fishing 
practices, and the implementation of proper conservation and scientific cooperative 
management programs.   
 
Some reservoirs improve their fish stocks by natural fish breeding, but many reservoirs 
lack the potential to regenerate their populations, necessitating continuous stocking to 
increase fish biomass. In this context, reservoirs could be stocked with advanced carp 
fingerlings (>100 mm), which have a better chance of survival and fare growth. The 
advanced carp fingerlings could be raised in captive HDPE pen nurseries built within 
the reservoir, either by stocking fry and releasing them into the open water once they 
reach fingerling size (>100mm), or by directly stocking advanced fingerlings sourced 
from nearby fish rearing farms and releasing them into the reservoir with proper 
management. 
 
Understanding the concern, the Department undertook the responsibility of enhancing 
the productivity and production of these reservoirs through different activities which 
were carried out in technical collaboration with WorldFish and ICAR-CIFRI. A state 
plan scheme named ñPromotion of Reservoir Fishery productionò was initiated and a 
direct fish stocking program was planned for 128 reservoirs distributed across 20 
districts in the year 2021-22, with fish fingerlings sourced from government and private 
fish seed farms. This kind of fish fingerling stocking program will go a long way in 
maintaining the fish stock in the reservoir and will directly benefit >8000 families by 
providing the required nutrition and a source of livelihood to their families. The specific 
objectives of the program are:  
 

¶ To stock advanced fish fingerlings in 128 nos. of reservoirs spread across 20 
districts of Odisha. 

¶ To increase the fish production from reservoirs to meet the demand of the state. 

¶ To ensure income generation and livelihood for the members of PFCS by 
increasing fishing efficiency and co-management of the reservoir fisheries. 

 

2.4.2. Methodology and process followed   

 

2.4.2.1. Target beneficiaries  

¶ Reservoir leased out to PFCS/ SHG was given 100% assistance for fingerling 
stocking. 

¶ PFCS/ SHG who deposited all current/ outstanding lease value before stocking 
of fingerling in the reservoirs were considered under the program. 

 

2.4.2.2. Method of stocking fish seed in the reservoir 

¶ Fingerlings were stocked as per the Standard Operating Procedure (SOP) 
prepared by the Directorate with technical support from WorldFish. (Annexure-
4) 

 

2.4.2.3. Quality and quantity of fingerling 

¶ Fingerlings of size 80-100 mm were stocked at a rate of 500 nos./ha in small 
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reservoirs (below 1000 ha) and 250 nos./ha in medium (1001-5000 ha) and 
large reservoirs (above 5000 ha) as well.  

¶ Good quality and required quantity of fish fingerling with a species composition 
of Catla, Rohu, and Mrigal in the ratio of 4:3:3 was stocked as per the action 
plan for better fish yield from the reservoirs.  

 

2.4.2.4. Procurement of fingerling 

¶ OPDC was given the responsibility to stock the required quality and quantity of 
fingerlings in selected reservoirs of state. 

¶ Funds for stocking fingerlings were placed with OPDC for implementation of the 
stocking program. 

¶ Priority was given to the nearby Govt. / OPDC fish farm for procurement of 
advanced fingerling. Zonal DDFs finalized and intimated the farm-
wise/reservoir-wise stocking plan to the Directorate in consultation with DFOs/ 
OPDC officials. 

¶ In case of fingerlings larger than 80-100 mm, it was suggested to decide on the 
actual cost/quantity through consultation. 

¶ In the selected 20% of the reservoirs of Mayurbhanj, Keonjhar and Dhenkanal 
district, the provision of the stocking with freshwater prawns like scampi 
seed/juvenile was suggested. Freshwater prawn seed may be obtained from 
private farmers/hatcheries from Balasore and Mayurbhanj districts. 

¶ In case of exhausted stock of fingerlings from nearby Govt. /OPDC fish farm, 
OPDC procured fingerlings from the empaneled private hatcheries by float 
Expression of Interest (EoI). 

¶ Priority was given to nearby suppliers for the timely supply of fish seed and to 
avoid any mortality due to transportation stress.  

¶ The monitoring committee physically verified the quality and quantity of 
fingerling available on the farm before finalizing the source of stocking. 

 

2.4.2.5. Mode of Payment for the fish seed 

¶ Fingerling of required quality and quantity was procured following due financial 
procedure. 

¶ The admissible cost of advance IMC fingerling (80-100 mm) was Rs. 1.40/piece 
(Rs.0.94 for fingerling + packing, transport, publicity, documentation and other 
charges) however actual amount spent shall be within the approved cost. 

¶ The payment was made to the farm/suppliers only after stocking live fingerling 
of the required size in the reservoir. 

 

2.4.2.6. Pre-stocking management 

¶ One-day training and awareness camp for PFCS/SHG members was organized 
near each reservoir on the stocking program for its successful execution. 

¶ Fingerling of recommended quality and quantity was stocked in the reservoir as 
per the action plan within the allotted amount. 

¶ Block-level AFO and ICS (Fisheries) ensure the implementation of the scheme 
at the fields level.  

¶ Long-distance transportation of fingerlings was avoided. Stocking was 
preferable done in cool hours of dusk.  
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2.4.2.7. Stocking Procedure 

¶ Fish fingerlings were collected in the oxygenated polythene bags brought from 
the fish hatcheries or fish farms and transported to the reservoirs and keep them 
to the reservoir water for temperature acclimatization.   

¶ After acclimatization, the oxygenated polythene bags were opened, some 
reservoir waters were added, and the fingerlings were released into the open 
reservoir waters. 

 

2.4.2.8. Post-stocking management 

¶ Progress reports on stocking fingerlings was intimated by concerned DFOs to 
the Directorate. 

¶ Weekly meetings of PFCS members was conducted by AFOs/ ICS (Fy) near 
the reservoir site for review of stocking management and recorded in the 
register. 

¶ One-day trainings were imparted to fishermen in observance of the fishing 
holiday during breeding sessions for scientific management of reservoirs for the 
sustainable fish catch. 

¶ DFOs submitted UC to the Directorate along with a comprehensive progress 
report including photos, CDs, paper clips etc. after completion of stocking. 

 

2.4.2.9. Conservation measures 

¶ As per provision in the Odisha State reservoir fishery policy ï 2012, DFOs and 
PFCS shall ensure that gillnets of mesh-size of 10.00 cm and above should be 
used for fishing. 

¶ Fishermen were motivated through training and awareness to catch IMC greater 
than 500 g weight. Prepared leaflets in this line have been distributed among 
fishermen and villagers in the periphery of reservoirs. 

¶ PFCS/ SHG has been asked not to fish during breeding season i.e., 15th June 
to 31st July and observe fishing holidays during that time.  

 

2.4.2.10. Monitoring and evaluation 

¶ Deputy Director of Fisheries (Reservoir) shall be the Nodal officer for smooth 
coordination of the stocking program. 

¶ To ensure transparency, accountability and reliability of the scheme community 
participation should be encouraged by creating awareness at the village/ block/ 
district level. 

¶ Publicity and awareness will be done at the field level and in local media with 
extension literature/ leaflets for successful implementation and transparency of 
the program. 

¶ GIS mapping, geo-tagging and water quality monitoring systems shall be done 
in the reservoirs during the implementation of the program. 
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2.4.3. Results achieved  

The following results were achieved under the State Plan Scheme ñPromotion of 
Reservoir Fishery productionò: 
 

¶ Out of the intended 128 reservoir stockings, 120 reservoirs have been stocked 
successfully. 

¶ Out of 120 reservoirs, 74 reservoirs were stocked with fingerlings brought from 
private farms, in 4 reservoirs the fingerlings were stocked from both private and 
Govt. farms and 42 reservoirs were stocked with fingerlings brought from Govt. 
fish seed farms.  

¶ PFCS felt happy on receiving bigger size fingerlings and are expecting a good 
harvest from reservoir. 

¶ The Department is also expecting higher fish productivity through capture 
fisheries in the reservoirs from the present production level of 225 kg/ha. 
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3. GIFT Tilapia Promotion 

 

3.1 Establishment of GIFT hatchery and production of mono-sex 
GIFT fry at Government fish seed farm, Kausalyaganga 

 

3.1.1 Purpose and objectives  

GIFT Tilapia is a fast-growing, high-yielding variety of fish that has been introduced in 

Odisha under Odisha-WorldFish project. GIFT Tilapia farming was successfully 

demonstrated in Odisha during 2018-2019 and 2019-2020 and successfully cultured 

by farmers in their ponds, Biofloc units and in reservoir cages. The farm demonstration 

programme, good harvests, and rising local market demand for tilapia have increased 

the curiosity of a large number of farmers, as well as prompted the state government 

to aggressively promote the species for farming. To produce GIFT tilapia seeds and to 

cater to the stateôs own needs, a state-of-the-art Multiplication Center and Hatchery 

was constructed at Government Fish Seed Farm, Kausalyaganga, Bhubaneswar 

under the state plan scheme ñDevelopment of Inland Fisheries under Odisha Fishery 

Policy-2015ò. In addition to the 6000 numbers of pedigreed GIFT breeder seed brought 

from MPEDA-RGCA GIFT breeding center, Vijayawada, Andhra Pradesh in 

September 2018, the project assisted the department in the procurement of another 

6000 numbers of GIFT breeder seed during January 2022. These breeder seeds were 

stocked in separate ponds at Kausalyaganga, Bhubaneswar for the production of 

seeds from the GIFT hatchery. The specific objectives of the initiatives are:  

¶ To establish a GIFT multiplication center and hatchery unit in the state 

government farm and hatchery complex at Kausalyaganga, near Bhubaneswar 

in the state. 

¶ To produce 5 million mono-sex all-male GIFT fry per year. 

¶ To sell the mono-sex GIFT fry to the small and marginal scale farmers in Odisha 

for commercial farming. 

¶ To provide hands-on training to the hatchery staff of the Department of Fisheries 

for the management of GIFT multiplication center and hatchery fry production. 

¶ To construct new separate brood-stock rearing, breeding and nursery rearing 

ponds for GIFT tilapia mono-sex fry production. 

 

 

3.1.2 Methodology and approaches followed 

 

3.1.2.1 Construction of state-of-the-art GIFT tilapia hatchery at Kausalyaganga 

Government fish seed farm 

¶ The total capacity of fry production of the new hatchery is 5 million (50 lakh) per 

year, i.e., 5 lakh fry per month with 2-months of shutdown period for annual 

maintenance. 

¶ The hatchery design with proper biosecurity measures was provided by 

WorldFish to the FED of the Directorate of Fisheries.  
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¶ The FED completed the construction of the GIFT tilapia hatchery complex within 

two years and handed it over to DFO Kausalyaganga in November 2021. 

¶ The hatchery was inaugurated on 23rd December 2021 by Dr. Arun Kumar 

Sahoo, Honourable Minister of FARD, Agriculture and Farmerôs Empowerment 

and Higher Education, Government of Odisha in presence of Sri. R. Raghu 

Prasad, IFS, Principal Secretary, FARD Department and Sri. S. R. Pradhan, 

IAS, Director of Fisheries, Government of Odisha.    

 

3.1.2.2 Construction of new separate brood-stock rearing and breeding ponds 

with proper bio-security measures  

¶ Two broodstock rearing ponds of each 0.5 acre size and two breeding ponds of 

each 1 acre size were constructed for the production of 5 million GIFT fry per 

year.  

¶ Proper biosecurity measures such as animal and bird fencing was installed in 

all newly constructed ponds.  

¶ Two separate borewell were constructed for ample water supply to the ponds 

and hatchery. 

   

3.1.2.3 Procurement of GIFT brooders  

¶ In January 2022, 6000 numbers of GIFT tilapia brooders of 5 g size were 

brought from MPEDA-RGCA, Vijayawada and reared in the separate pond at 

Kausalyaganga.  

 

3.1.3 Results Achieved 

¶ Mono-sex GIFT fry production in the new state-of-the-art GIFT tilapia hatchery 

was started in January 2022. 

¶ Apart from 9 lakhs of mono-sex GIFT tilapia fry produced in the prototype 

hatchery during 2020-2021, more than 7 lakhs of mono-sex GIFT tilapia fry were 

also produced in the new GIFT tilapia hatchery and sold from during January to 

March 2022. 
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Box 2. Impact of Intervention 

¶ The GIFT seed of good quality is now locally available for interested farmers 

in Odisha who wish to take up tilapia farming at an affordable price. 

¶ The hatchery staff and workers of the Kausalyaganga Government fish seed 

farm were given hands-on training on various aspects of GIFT hatchery seed 

production.  

¶ Farmers enthusiastically started direct procurement of GIFT seeds from this 

hatchery.  

 

Other activities 

¶ Shri. Jatindra Nath Swain, IAS, Secretary, Department of Fisheries, Ministry of 

Fisheries & AHD, Government of India visited GIFT Hatchery at 

Kausalyaganga on 22nd January 2022 and appreciated FARD Department 

and WorldFish efforts to promote tilapia and other species in Odisha. 

¶ Shri Asit Kumar Tripathy, IAS, Ex-Chief Secretary, Government of Odisha and 

Adviser to Honôble Chief Minister & Chairman WODC visited GIFT Hatchery 

Kausalyaganga Bhubaneswar on 25th January 2022. 
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3.2 Establishment of GIFT hatcheries by private hatchery operators 
and entrepreneurs 

 

3.2.1 Purpose and Objectives 

 
With the increasing demand for tilapia in the state for cage culture and bio-floc farming, 
it is now very essential to make availability of quality seeds in the required quantity in 
a timely manner within the state to cater farmersô needs. To ensure the economic 
viability and sustainability of the GIFT tilapia sector, it is necessary to have high-quality 
pure GIFT tilapia seed. It is critical to develop a GIFT hatchery in the private sector to 
boost fish farm production and productivity, as well as farmer resilience in the state for 
seed. As per revised guidelines for responsible farming of tilapia in India, the state 
department can permit the establishment of a tilapia hatchery by forming State level 
Steering-cum-Monitoring Committee.  
 
 
The specific objectives are:  
 

¶ To establish new GIFT tilapia hatcheries by private fish hatchery operators, fish 
farmers and private entrepreneurs to produce mono-sex GIFT fry. 

¶ To diversify the farmed species in freshwater aquaculture for improved 
production and productivity and improved earnings and resilience among 
farmers. 

¶ To help the state achieve self-sufficiency in GIFT tilapia mono-sex seed 
production. 

 

3.2.2 Methodology and approaches followed 

¶ In total, four numbers of private entrepreneurs applied for permission from the 

FARD Department for establishing the GIFT tilapia hatcheries. Among them, 

three entrepreneurs have applied for GIFT hatchery scheme subsidy under the 

State Plan Scheme ñDevelopment of Inland Fisheries under Odisha Fisheries 

Policy 2015ò and one entrepreneur has applied to NFDB under 

entrepreneurship model scheme under the central scheme.   

¶ A State level Steering-cum-Monitoring Committee was formed on 3rd June 2021 

under the chairmanship of the Commissioner-cum-Secretary, FARD 

Department for granting permission to the establishment of private tilapia 

hatcheries in the state. It was decided that prior to receiving the clearance, the 

hatcheries complete the installation of biosecurity measures such as bird 

netting, animal fencing, and a quarantine facility with effluent treatment plant 

(ETP) tanks in accordance with national guidelines. 

¶ A joint field inspection of tilapia hatcheries by the DFO and WorldFish experts 

was made during September 2021.  

¶ Immediately after completion of field verification of biosecurity measures 

required for the establishment of the tilapia hatchery, a field inspection report 
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was submitted by DFO and Zonal DDF to the Directorate of Fisheries for further 

action.  

¶ State level Steering-cum-Monitoring Committee meeting for issuing a permit to 

private tilapia hatcheries was held under the chairmanship of Director of 

Fisheries on 12th January 2022 at the FishFed Conference Hall, Matsya Sadan, 

Bhubaneswar. Based on the suggestion by this committee, permission letters 

for the establishment and operation of GIFT tilapia hatcheries to four 

entrepreneurs in the state were issued.  

¶ Out of the four entrepreneurs, two have brought their GIFT breeder seeds from 

the MPEDA-RGCA Vijayawada center and are likely to start fry production by 

June 2022.  

 

3.2.3 Results Achieved 

¶ Tilapia hatchery operation permission letter had been issued to four 

entrepreneurs for ñEstablishment of GIFT Tilapia Hatcheryò.  

¶ All four entrepreneurs were given hands-on training on various aspects of GIFT 

hatchery seed production. This included brood-stock raising and management, 

brood fish handling, hapa fixing and breeding management, egg collection, RAS 

set up and hatchery water quality management, egg hatching, sex reversal 

treatment, indoor and outdoor nursing and overall hatchery operation and 

maintenance. 

 

3.3 GIFT farm demonstrations and market linkage support 

 

3.3.1 Purpose and objectives  

From 2017 to 2021, the FARD Department supported GIFT tilapia demonstration in 99 

ha of tanks that benefited over 350 farmers across the state. There was no scheme 

under the Department for GIFT demonstration 2021-2022. In some districts, unspent 

budget under this scheme was utilised during 2021-22 by taking up farm demonstration 

activities. Also, interested farmers were provided with permission to take up GIFT 

farming, and also provided with technical and market linkage support.  

 

3.3.2 Methodology and approaches followed 

¶ A joint visit was made by AFOs along with project staffs to the selected 

beneficiaries under the scheme to ensure the biosecurity measures followed in 

the farm. 

¶ The selected beneficiaries were given license from the local DFO to carryout 

GIFT farming. 

¶ The beneficiaries were accompanied by the project staffs to GIFT multiplication 

center, Kausalyaganga, Bhubaneswar to procure GIFT seeds. 
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¶ The seeds were stocked in the beneficiary ponds in presence of local fisheries 

officials and WorldFish staff.  

¶ The project staff provided farm gate services to the beneficiaries throughout the 

production cycles. 

 

3.3.3 Results 

¶ In some places farmers have completed harvesting of GIFT and other places 

the culture is under progress. 
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4. GIS and Spatial Planning for sustainable inland 
fisheries resources management 

 

4.1. Liaise with ORSAC team to operationalise the online coastal 
aquaculture GIS map (COAST) and OFARIS  

Fisheries, livestock and agriculture remain important sources of food, nutrition, income, 
economic prosperity and livelihoods for majority people in Odisha. The policy 
formulations for improvement of these sectors are mostly directed towards the 
adoption of cutting-edge technologies, and capacity building for sustainable 
development ensuring food and nutritional security, gainful employment and 
livelihoods, and enhancement of economic prosperity and ecological health in the 
country. Odisha Fisheries and Animal Resources Information System (OFARIS) is a 
project implemented by FARD Department with the digital GIS works being carried out 
by Odisha Space Applications Centre (ORSAC). 
 
The main objective of the project is to generate spatial and attribute data relating to all 
kinds of fisheries and animal resources/assets using high-resolution satellite data and 
also by mobile apps and Web-GIS technology. Datasets are to be generated using 
remote sensing data and GIS. Besides Geocoding/Geo-tagging, all the resources and 
assets will be embedded in the Web Portal.  
 
Under the fisheries sector, the following works are being taken up: 
 

¶ GIS-based database creation 

¶ Web-based Information System 

¶ Geo-tagging of all the resources and assets 

¶ Mobile App for fisheries resources information collection from the field 
 
The unutilized and underutilized vast inland fisheries and aquaculture resources of 
Odisha, in the form of rivers and canals, floodplains, lakes, ponds, tanks, reservoirs 
and brackish water resources offer great opportunities for livelihood development and 
economic prosperity. As the sector is extremely diverse and dynamic, there is a need 
to streamline policies and programs, infuse public and private investments, and take 
R&D benefits to the farmers and fishers towards optimal resource utilization and 
development of the sector as an instrument of growth. It is essential to evolve an 
integrated and comprehensive approach of mapping and monitoring to ensure 
sustainable development of inland fisheries and aquaculture that caters to the needs 
of our State. 
 
In line with the above policy decisions, the present Web-GIS and Mobile Based Geo-
Spatial Information System named Odisha Fisheries and Animal Resources 
Information System (OFARIS) has been developed by Odisha Space Applications 
Centre, Science & Technology Department, Govt. of Odisha for the FARD Department. 
Under this system, spatial and attribute data relating to all kinds of fisheries and animal 
resources/Assets will be generated using high-resolution satellite data and also by 
Mobile App and Web-GIS technology. Besides geocoding/geo-tagging of all the 
resources, assets will be embedded in the web portal. The portal is designed to provide 
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information on the availability of resources and allied assets in any given part of the 
state. 
 

4.1.1. Role of WorldFish 

WorldFish has coordinated with the FARD Department and ORSAC team and assisted 
to operationalize OFARIS Web Portal and Mobile App. 

 

4.2. GIS mapping of reservoirs (Reservoir Atlas) 

 

4.2.1. Purpose and objectives of reservoir atlas  

A Reservoir Atlas is a book of a series of reservoir maps containing a fact sheet about 

the reservoir. WorldFish in collaboration with the FARD department planned to 

chronicle the synoptic situation of all reservoirs under the functional management of 

the Department in the form of a reservoir atlas in order to manage the state's reservoirs 

more efficiently and effectively. As an endeavour of the first volume, information on 79 

reservoirs was provided in the atlas. The atlas is expected to provide a baseline for 

spatial planning during reservoir fisheries management and will assist Government 

Departments, policymakers, planners and researchers to make an informed decision 

during culture-based fisheries activities and formulate a conservation action plan. 

 

The fact sheet in reservoir atlas contains the details on geographical location, seasonal 

spreading, production, distance to nearest major market, and social and infrastructural 

information about the reservoir. In this first volume, a total of 79 out of 138 reservoirs 

of the FARD Department were mapped using remote sensing and GIS technology and 

the basic information for the fact sheet was collected through District Fisheries Offices. 

The atlas has been submitted to FARD, the Government of Odisha for further perusal.  

 

The specific objectives of the atlas are:  

 

¶ To provide a geographical overview of the reservoirs having fish production 

potential. 

¶ To propagate advanced knowledge on the seasonality and water availability of 

a particular reservoir.  

¶ To aid in decision-making on stocking of fish fingerling (stocking date, number 

of fingerlings to be stocked etc). 

¶ To assist in site selection for installation of pen nurseries.  

¶ To assist in identifying different zones and sub-zones for cage culture.   

¶ To facilitate better community-based co-management and conservation 

measures. 

 

4.2.2. Methodology 

The geophysical state of each reservoir was assessed using different bands of Sentinel 
satellite images (Sentinel-2A and Sentinel-2B) (10 m spatial resolution, 843 band 
combination) as well as Google Earth imagery, and delineation and digitization were 
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done accordingly. The semi-automatic classification method was employed to 
determine the seasonal changes in the water surface area of the reservoirs, wherever 
applicable. Software packages like ArcGIS (version 10.6) and QGIS (version 2.18.0 
and 3.2.1) were used to interpret and demonstrate the maps. In the atlas, the reservoirs 
are classified as follows: large (more than 5000 ha), medium (1000ï5000 ha) and small 
(less than 1000 ha). Small reservoirs are further classified as either Category A (41ï
200 ha) or Category B (201ï999 ha). Data were collected from February to November 
2021 from respective DFOs. 

Fig. 10. Methodology pyramid behind the Reservoir Atlas 

 

 

Reservoir atlas

Map and factsheet

Plotted in GIS 

Converted into shp. file 
(pre & post)

Satellite / Google Earth 
imageries 

Box 3. Summary of information provided in the atlas 

 

¶ Name of reservoir 

¶ Use of reservoir 

¶ Geo-coordinates of reservoir 

¶ Information on river and river basin 

¶ Water spread area 

¶ Average water depth  

¶ Season-wise water availability 

¶ Available fish species  

¶ Productivity 

¶ Information on PFCS that depend on reservoir 

¶ Information on fishers  

¶ Information on navigation  

¶ Information on fisheries-related interventions by government  

¶ Information on captive pen nurseries and cage culture  

¶ Distance from national highway (NH) or state highway (SH) 

¶ Information on nearby fish markets 
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4.2.3. Results achieved  

Volume 1 of the Reservoir Atlas was prepared with fact sheet map on 79 out of 138 
reservoirs of the FARD Department. 
 

Figure 11. Distribution of 138 reservoirs across different districts of Odisha. 

 

Figure 12. District location of 79 mapped reservoirs in Odisha. 

 



 

 51 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

Table 14. District-wise 79 mapped reservoirs in Odisha. 

 

District Sl. 
No. 

Reservoir/MIP District Sl. 
No. 

Reservoir/MIP 
  

Angul 1 Derjang Ganjam 40 Ghodahad 

2 Rengali  41 Humuritampara 

Bargarh 3 Jharbandha  42 Jharanai 

4 Hirakud 43 Kaiyanala 

5 Kuliarijora  44 Kanheinala 

6 Kumbha  45 Lankagada  

7 Padamapur  46 Marood / Marudi 

8 Victoriasagar  47 Raghunath Sagar 

Bolangir 9 Bagjharan 48 Salia 

10 Dunguripalli Jharsuguda 49 Hatia nalla 

11 Gaikhai 50 Hirakud 

12 Gandhrel Kalahandi 51 Asuragarh 

13 Jogi Sagar 52 Behera 

14 Krupasagar / 
Krupasindhu  

53 Chahaka 

15 Mathenpalla 54 Chhuriagarh 

16 Narayana Sagar 55 Indravati Lake: Indravati 
Dam 

17 Ostali 56 Jamunasagar 

18 Upper Suktel 57 Kantesir 

Cuttack 19 Jamuna Bundha 58 Kerkata  

Deogarh 20 Gohira 59 Turla 

Dhenkan
al 

21 Dadaraghati Mayurbhanj 60 Arikula 

22 Dhanianali 61 Badjore  

23 Gunduriposhi 62 Bankabal 

24 Panaspala 63 Haladia 

25 Sapua 64 Jambhira 

26 Sarapa 65 Kalo 

Gajapati 27 Harbhangi 66 Kharkhei/Sulaipat 

28 Krishnasagar 67 Kukudajodi 

29 Ramsagar 68 Nesa 

30 Sita Sagar 69 Paunsia 

Ganjam 31 Baghalati 70 Sunei  

32 Baghua Nawarangapur 71 Bhaskel  

33 Bhalughai 72 Indravati Lake: Indravati 
Dam 

34 Bhanjanagar 73 Indravati Lake: Kapoor 
Dam 

35 Chhamundaghai 74 Indravati Lake: Podagarh 
Dam 

36 Daha Nuapada 75 Dumerbahal 

37 Devijhara 76 Patora 

38 Dhanei 77 Saipala 

39 Ganianala 78 Sundar 

    Rayagada 79 Badanallah 
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4.3. Cage culture zonation mapping 

 

4.3.1. Purpose and objectives of cage culture zonation mapping 

Government of Odisha has brought an investor-friendly, environmentally sound, and 

socially equitable policy guideline for cage culture in reservoirs by private 

entrepreneurs/companies in partnership with PFCS and SHGs. As per this policy 

requirement, the project prepared reservoirs zonation and sub-zonation mapping for 

installation of cages using remote sensing data (i.e., satellite images) and GIS. During 

2021-2022, 31 no. of zones and 620 no. of subzones [additional Z32-SZ01 for OLM 

cage project] with GPS coordinates of Hirakud reservoir have been mapped. Zonation 

mapping of the Jambhira reservoir was completed during the period.  

 

4.3.2. Methodology 

Study reservoir area, general environment, physical and chemical assessment 

¶ The field survey was conducted in the 6 reservoirs of Odisha: Hirakud, 
Indravati, Hariharjor, Rengali, Salandi and Jambhira.  

¶ The general environment included the nature of the site, percentage 
vegetation cover and accessibility to site were assessed using visual 
observation while the history of strong waves was assessed by interviewing 
the PFSCs members.   

¶ The total depth was measured using 30 m long measuring tape while wave 
height was estimated by visual observations.  

¶ A Global Positioning System (GPS) unit (GARMIN Montana 680) was used 
to take the GPS coordinates of the surveyed sites.  

¶ At each of the selected sample sites, temperature, dissolved oxygen and pH 
were measured using a CTD probe.  

¶ Water samples were collected from all selected sites and analysed by using 
Nice portable water quality analysis kit for Total Ammonia - Nitrogen (NH4-
N), Alkalinity and Hardness and while transparency measured by Secchi disk. 

 

Data base generation and GIS modelling  

¶ The collected data of general environment, physical and chemical water 
quality parameters were compared with acceptable standards.  

¶ The GPS coordinates of the surveyed sites were plotted in Google earth pro 
software and verified for water availability throughout the years in different 
seasons.  

¶ Based on the suitability study of the sites the surveyed area was named with 
zones and every zone were allocated with 10 to 20 nos. of subzones.  

¶ The actual GPS coordinates of all zones and subzones was recoded from 
Google Earth Pro software and latitude and longitude co-ordinate database 
generated for all reservoirs cage culture sites.  

Zonation maps were finalized in consultation with the FARD Department officials.  
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4.3.3. Result achieved 

¶ During 2021-22, zonation mapping of 6 reservoirs was completed with GPS 
coordinates of the Sub-zone area (buoy marker and 4 corners). 

¶ The report on zonation map of all the reservoirs was submitted to the FARD 
department for approval. 

 

Table 15. Zones and sub-zones identified in different reservoirs for cage culture. 

 

Sl. No. Reservoir 

name 

Zone 

identified 

Sub zones of each 

zone 

Total sub-zone 

identified 

1 Hirakud 31+1(OLM) 20 620+1(OLM) 

2 Indravati 10 10 100 

3 Rengali 2 20 40 

4 Jambhira 1 10 10 

5 Salandi 2 5 10 

6 Hariharjor 2 5 10 

 

Figure 13. 31 cage culture zones of Hirakud Reservoir in Cluster -1 and 2.  

 

 



 

 54 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

     

4.4. Convergence support to ADAPT project team for 
operationalising the online Decision Support System (DSS)  

For timely and transparent disbursal of fisheries scheme benefits from the Government 
under 5T Charter, Honôble Chief Minister of Odisha, Shri Naveen Patnaik has launched 
online services on 3rd December 2020 under the FARD Department. Nine schemes 
under fisheries sector are available through online services under the Service Plus 
platform. In addition, for online monitoring of scheme implementation, all the fisheries 
schemes were uploaded in DSS (Decision Support System) of the Department. 
WorldFish staff have provided technical support to the ADAPT team and FARD 
Department on regular basis to operationalize the DSS portal. 

 

4.5. Preparation of GIS map of power distribution transformers in 
brackishwater aquaculture clusters through field survey 

 

4.5.1. Purpose and objectives  

¶ A review meeting was held on 19th February 2022 under the chairmanship of 

the Principal Secretary, FARD Department on the progress of the installation of 

dedicated power supply to the brackishwater aquaculture clusters. It was 

decided to prepare a GIS map of the power distribution transformers (DTRs) 

installed within 500 meter radius of registered shrimp farms/consumers in the 

brackishwater aquaculture clusters.  

¶ To conduct a joint survey involving district-level field functionaries from the 

FARD Department and Odisha Power Transmission Corporation Limited to 

collect information on consumers/registered shrimp farmers within 500 metres 

of the DTR, as well as power requirements for farm machinery operation.  

¶ To prepare a compliance report and present it to the FARD Department together 

with a list of eligible consumers/registered shrimp farmers who are located 

within 500 metres of the DTRs and who intend to use the power from DTR, as 

well as the total power requirement. 

 

4.5.2. Methodology  

¶ In consultation with the DDF, Brackishwater, two survey proformas were 

prepared. Proforma 1 was designed to collect GPS coordinates of all of the 

DTRs located within 500 meter radius of registered shrimp farms. Proforma 2 

was designed to collect the details of the registered farmers within 500 metres 

radius of the DTR, as well as other information. 

¶ For online collection of the information, WorldFish experts have used 

KoboToolBox free app and digitised the proforma. All the field data collectors 

were given with usernames and passwords. 

¶ WorldFish has conducted hands-on online and offline field training for data 

gathering using KoboToolBox. 11 AFOs and engineers from Gupta suppliers 

(vendor) have participated in the trainings. 
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¶ Several field-level trainings were held for this purpose in Bhadrak, Balasore, 

Kendrapada, Puri, Ganjam, and Jagatsinghpur. The participants were given 

access to online training materials for the DTR survey using KoboToolBox. 

 

Figure 14. Map of Odisha showing locations of DTR survey. 

 

 
 

4.5.3. Results achieved  

The data collection began on 23.02.2022, and it is still ongoing. The survey is updated 

till 31.03.2022, as seen in the Table 16 below. 

 

Table 16. Progress of DTR survey using KoboToolBox up to 31.03.2022. 

  

 

District No of forms uploaded in 

Proforma-1 

No of forms uploaded in 

Proforma-2 

Balasore 2 5 

Bhadrak 34 89 

Ganjam 6 9 

Puri 17 17 

TOTAL 59 120 
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4.5.4. Expected Outcomes 

¶ A map will be prepared using GIS software on the number of registered farmers 

receiving a dedicated power supply. 

¶ 4801 numbers of registered shrimp farmers would be eligible to get a dedicated 

power supply after the completion of the project. 

¶ 315 numbers of registered shrimp farmers have applied for power connection 

and 82 numbers have already availed power connection from this project. 

¶ Shrimp Productivity enhancement from 5.47 MT/ha/year to 8.0 MT/ha/year 

approximately. 

¶ An additional 7850 MT of shrimp will be produced from the existing farms after 

the completion of the project. 

¶ Increase in export earnings. 

 

  

  

 

4.6. Piloting of use of GIS and remote sensing technology for rapid 
assessment of damage to aquaculture farms by Yaas Cyclone: 
funded by WorldFish CRP CCAFS program 

 
4.6.1. Introduction 

Cyclonic Storm Yaas was a relatively strong and very damaging tropical cyclone that 
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made landfall in Odisha on 26.05.2021. According to the IMD, around 09:00 IST (03:30 
UTC) on 26.05.2021, Yaas made landfall north of Dhamra Port and south of Bahanaga 
with an intensity of 120 km/h (75 mph). The state was heavily affected, with 120 village 
settlements being flooded and heavily damaged by the rains. 
 
WorldFish and its technology partner Sea Warden, USA have taken up a pilot on 
cyclone damage assessment in Odisha. This activity was funded by WorldFish CRP 
CCAFS (Climate Change, Agriculture and Food Security) program. Under this, 
damage assessment was conducted for a small area of Bahabalapur of Balasore 
district of Odisha using GIS and remote sensing technology. Remote sensing and GIS 
are reliable tools and used in the cyclone damage assessment by providing a sort of 
synoptic coverage of a very broad area in a cost-effective way. The study used pre and 
post-cyclone remotely sensed sentinel-1 and sentinel-2 (10-meter resolution) satellite 
data to collect historic farming activity for all ponds within this selected area and 
compared this against damage assessment at the farm level collected by the ground-
truthing survey using a GPS device. 
 
Figure 15. Study area of Yaas cyclone damage assessment (Automatic aquaculture 

pond detection and outlining). 
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Figure 16. Pond Detections through Sentinel-1 and Sentinel-2 satellite data of April 
2021 (false-color imagery) 

 
 

4.6.2. Objectives 

¶ The purpose of this whole exercise was to develop a more accurate estimate of 
crop loss by understanding how many ponds were actually in production 
(including the day of culture for active ponds). 

¶ To spotlight the advancement of GIS and remote sensing as tools for rapid and 
accurate damage assessment. 

 

4.6.3. Results achieved 

¶ If no statellite information was available and if it is perceived that the flood due 
to cyclone has damaged the entire farming area then we would assume that 
shrimp crop was lost from 12.7 hectares of the pond area, totalling 63.7 MT. 

¶ If only satellite data were used, it was seen that not all ponds were active and 
hence only 9.1 hectares of the pond area lost the shrimp crop totalling 45.6 MT. 

¶ If satellite data and the inundation field assessment data were used, it shows 
that only 2.0 hectares of the pond area was damaged with shrimp loss totalling 
7.0 MT. 

¶ The conclusion is that satellite data helps to calibrate crop loss estimates and 
provides a maximum threshold of potential loss based on our ability to see how 
many ponds were stocked, and how long into production the ponds were. 
 
 
 
 
 
 
 
 
 
 

   

8th Feb 20221 13th  Feb 20221 18th Feb 2021 
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Figure 17: Pre and post cyclone temporal changes in the study area. 
 

  

23rd May 2021 28th May 2021 

 
 
Figure 18. Field Assessment Findings: Ponds 4, 5, 17, 18, 20, 23, 24 were reported 
as inundated, whereas ponds 4 and 5 are inundated, but ponds were not active base 
on Satellite data. 
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B. Develop and implement contextualised 

Skill development program  
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5. Technical support to the FARD Department for 
implementation of the comprehensive capacity 
building plan prepared during 2020-2021 

 

 

5.1. Preparation of IEC materials for capacity building 
program 

¶ During the financial year 2021-22, the project prepared several IEC materials 
for the training of farmers, Government officials and different stakeholders 
involved in fisheries sector.  

¶ The materials included 7 numbers of training manuals, 13 numbers of 
leaflets/brochures, 11 numbers of video films and radio jingles etc. These 
materials were distributed among the stakeholders during the training programs 
as a reference material.  

¶ WorldFish has also rendered support to the FARD Department in organising 
various national, state level programme. 

¶ WorldFish has support the Department for preparation of quarterly newsletter 
ñMatsyadarpanaò of the Department. 

¶ Apart from this, the WorldFish staff were actively involved in implementation of 
various training at district level in their respective zones.  

 

Table 17. List of different types of IEC materials prepared by the project in support of 

the capacity building activities of the FARD Department.  

 

Sl. 
No. 

Topic Type of IEC Language Quantity 
published 

1 Training manual on ñHygienic preparation 
of Dried fishò using polyhouse solar tunnel 
dryer 

Training 
Manual 

Odia 1000 

2 Training Manual on Boneless Rohu and 
value-added products 

Training 
Manual 

Odia 1000 

3 Odisha Fisheries Development Schemes 
(For World Fisheries Day) 

Training 
Manual 

Odia 1000 

4 Odisha Fisheries Profile (For World 
Fisheries Day) 

Training 
Manual 

Odia 1000 

5 Handbook on Year-round seed production 
of IMC through Early Breeding in Odisha 

Training 
Manual 

Odia 1000 

6 Biofloc Fish Farming Training 
Manual 

Odia 2000 
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7 Catalogue on ñFisheries and Animal 
Productsò prepared for Odisha Agri 
Conclave-October 2021 

Training 
Manual 

English 1000 

8 Matsya Pokhari Yojana (MPY) Leaflet Odia 2000 

9 Input assistance to WSHG for practicing 
pisciculture in GP Tanks 

Leaflet Odia 2000 

10 Popularization of Fisheries equipment Leaflet Odia 2000 

11 Early breeding programme in Pvt. Fish 

hatcheries 

Leaflet Odia 2000 

13 Motorisation of Traditional Craft (Marine) Leaflet Odia 2000 

14 Brackish Water Development through 
Prawn Culture 

Leaflet Odia 2000 

15 Assistance to marine fishermen for new 
Boat, Net and Engine 

Leaflet Odia 2000 

16 Fish farming in agriculture farm pond Leaflet Odia 2000 

17 River Ranching programme in Mahanadi 
River 

Leaflet Odia 2000 

18 Farmer Friendly Mobile Application for 
Olive Ridley Turtle conservation (FFMA) 

Leaflet Odia 1000 

19 Poster on Coastal Security Leaflet Odia 2000 

20 Fact Sheet on Odisha Fisheries: 2021-22 Poster English 10 

 

Table 18. Audio-visual training IEC prepared by WorldFish for FARD Department.  

 

Sl. No. Topic Type of IEC Language 

1  Cage culture in Hirakud reservoir Video/radio jingles Odia 

2 Biofloc fish farming Video/radio jingles Odia 

3 Farmer Friendly Mobile Application for 
Olive ridley conservation (FFMA) 

Video/radio jingles Odia 

4 Fisheries development on Odisha in last 
20 years 

Video/radio jingles English 

5 Fish and Fisheries products of Odisha Video/radio jingles English 
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6 Input assistance to WSHG for practicing 
pisciculture in GP Tanks (30 videos) 

Video/radio jingles Odia 

7 Coastal Aquaculture Authority Video/radio jingles Odia 

8 ORSAC- Survey of suitable 
Brackishwater lands for aquaculture 

Video/radio jingles Odia 

9 Radio Jingle on Natural Calamity Video/radio jingles Odia 

10 Radio Jingle on Sagar Kabacha Sea 
Security 

Video/radio jingles Odia 

11 Radio Jingle on Marine programmes Video/radio jingles Odia 

 
 
Table 19. Support provided for conducting various events of the FARD Department. 

 
Table 20. Quarterly newsletter ñMatsyadarpanaò of the FARD Department. 

Sl 

No 

Programme Date Venue 

1 State level fish farmers day 10.07.2021 Conference Hall, Krushi 

Bhawan, Bhubaneswar 

2 River ranching programme 28.08.2021 Subarnapur 

3 Odisha Agri Conclave-2021 

(Involvement of investors) 

08.10.2021 Convention Hall, Lokseva 

Bhawan, Bhubaneswar 

4 River ranching programme 08.10.2021 Munduli, Cuttack 

5 Launching of Fisher Friend 

Mobile Application (FFMA) 

29.10.2021 Conference Hall, Krushi 

Bhawan, Bhubaneswar 

6 National level ñWorld Fisheries 

Dayò and exhibition 

21.11.2021 Rail Auditorium, 

Bhubaneswar 

7 Inauguration of GIFT Tilapia 

Hatchery at Kausalyaganga 

23.12.2021 Kausalyaganga Govt. Fish 

seed Farm 

Sl No Title/ Subject Language Target group Quantity 

published 

1 Special issue (March to June 

2021 quarter) released during 

Krushi Odisha  

Odia Departmental 

officials, 

Extension 

2000 
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Table 21. Support provided by WorldFish for conducting various block and district-level 
training programs of the FARD Department. 
 
 

Sl. Date Topic of 

Presentation 

Speaker Place Total 

participants 

Male Female 

1. 06.04.2021 Technical guidance 

to WSHG members 

organized by ATMA  

Technical 

Assistant, 

WorldFish 

Jagatsingpur 5 25 

2.        07.04.2021 Technical guidance 

to WSHG members 

organized by ATMA 

Technical 

Assistant, 

WorldFish 

Jagatsingpur 5 25 

3.        09.04.2021 Exposure visits to 

WSHG members 

organized by ATMA 

Technical 

Assistant, 

WorldFish 

Nichhintakoili, 

Khentala,  

Jagatsingpur 

24 1 

4.        12.04.2021 BMPs in 

aquaculture 

Technical 

Coordinator 

WorldFish, 

AFO, Bhadrak 

Bonth, Bhadrak 1 29 

5.        12.04.2021 Fish farming  Dr. Ambika 

Nayak (KVK) 

FAIC building 

Dharmasala 

32 7 

6.        14.04.2021 Early breeding and 

fingerling raising 

technique 

Technical 

Coordinator 

WorldFish, 

Bonth, Bhadrak 1 29 

7.        19.04.2021 Exposure visits to 

WSHG members 

organized by ATMA 

Technical 

Assistant, 

WorldFish 

Tulanga, 

Jagatsingpur 

24 1 

8.        02.05.2021 Technical guidance 

to WSHG members 

organized by ATMA 

Technical 

Assistant, 

WorldFish 

Arana, 

Biridi, 

Jagatsingpur 

20 10 

9.        06.05.2021 GIFT tilapia culture 

and scheme details 

Technical 

Coordinator 

WorldFish, 

DFO office Balangir 6 0 

2 Second issue released on Fish 

Farmersô Day, 10th July 2021 

Odia functionaries, 

farmers and 

research 

organizations. 

2000 

3 Third Issue released on World 

Fisheries Day, 21st November 

2021 

Odia 2000 
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10.     06.05.2021 Disease 

surveillance and its 

control measures in 

aquaculture 

Dr. S.S.Mishra, 

Principal 

Scientist, 

HOD, FHMD, 

CIFA. 

KVK, Bhadrak 35 5 

11.     07.06.2021 GIFT farming Technical 

Coordinator 

WorldFish, 

DFO Office, 

Bhadrak 

9 1 

12.     24.06.2021 Meeting with MPY 

farmers 

Technical 

Coordinator 

WorldFish, 

AFO, Angul 

Angul 11 1 

13.     07.08.2021 Reservoir Fisheries Technical 

Coordinator 

WorldFish, 

 Mr. RK Giri, 

AFO 

Senapatia Reservoir 

site, Dhamnagar, 

Bhadrak. 

15 0 

14.     17.08.2021 Better management 

practices in 

Gandhrel reservoir 

DFO, Balangir Gandhrel reservoir, 

Balangir 

25 13 

15.     14.8.2021 Sensitization 

workshop for 

progressive fish 

farmers and 

entrepreneurs of 

Kalahandi district 

Directorate 

senior staffs, 

Collector, PM 

(WorldFish),  

Collectorate, 

Bhawanipatna 

30 3 

16.     04.09.2021 Training on Biofloc 

Fish Farming for 

WSHG 

Technical 

Coordinator 

WorldFish, 

ADF 

Sambalpur 

Katarbaga 2 17 

17.     08.09.2021 Fish farming Technical 

Coordinator, 

WorldFish, 

Dahianta school 25 12 

18.     14.09.2021 BMPs of carp 

culture  

Technical 

Coordinator, 

WorldFish, 

OMFED training 

center, 

Jaganathpur, 

Phulnakhara, 

Cuttack 

30 8 

19.     15.09.2021 Better management 

practices in 

reservoir and it's 

production 

ICS 

cooperative 

inspector, 

Balangir 

Bagjaharan 

reservoir, Balangir 

20 8 

20.     16.09.2021 Nutrition and feed 

management in 

Aquaculture 

Technical 

Coordinator, 

WorldFish, 

HR-OMTDC 

OMTDC, 

Phulnakhara, 

Khurda 

30 7 
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21.     21.09.2021 Meeting with PFCS 

members, 

Mendhapada 

reservoir 

Dr. Binimaya 

Mohanty, 

Senior 

Aquaculture 

Expert, WF 

Parjang, Dhenkanal 9 0 

22.     21.09.2021 Biofloc Fish 

Farming 

Technical 

Coordinator, 

WorldFish  

Rairakhol, 

Sambalpur 

8 4 

23.     22.09.2021 Meeting with PFCS 

members, Rengali 

iii reservoir, 

Deogarh 

Dr. Binimaya 

Mohanty, 

Senior 

Aquaculture 

Expert, WF 

Gohira bridge, 

Deogarh 

14 0 

24.     24.09.2021 WSHG meeting 

cum training 

Technical 

Coordinator, 

WorldFish 

Saruali, Dhenkanal 0 23 

25.     24.09.2021 Training cum 

exposure visit on 

ornamental 

pisciculture 

Dr. Manas 

Kumar Sinha, 

NFBBB 

Kukudakhandi 

Block, Ganjam  

4 10 

26.     14.10.2021 Training to group 

leaders and WSHG 

members by 

Mission Shakti  

Technical 

Coordinator, 

WorldFish, 

ADF, Bargarh 

PD watershed 

conference hall, 

Bargarh 

- 15 

27.     20.10.2021 Biofloc Technology Dr. Ambika 

Prasad Nayak, 

Scientist, KVK. 

Bhadrak and 

Technical 

Coordinator, 

WorldFish 

 

 

 

 

 

  

Sadar Block, 

Bhadrak. 

30 0 

28.     26.10.2021 Preparation of dry 

fish through 

WSHGs 

Dr. Bishnaba 

Charan Ratha, 

WorldFish 

Basudevpur, 

Bhadrak 

5 10 

29.     27.10.2021 Preparation of dry 

fish production 

Dr. Bishnaba 

Charan Ratha, 

WorldFish 

Bahanaga, Balesore 5 15 

30.     27.10.2021 Bio-Floc Fish 

Farming Training to 

WSHGs 

DFO, AFO, 

OLM & TA 

WorldFish 

Sundargarh 0 24 

31.     28.10.2021 Training to PFCS 

on stocking and 

production in 

reservoir 

Dr. Binimaya 

Mohanty, 

WorldFish 

Bahalda 5 5 
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32.     2.11.2021 Fish diseases and 

its management 

practices and 

different govt 

schemes 

Technical 

Coordinator, 

WorldFish, 

DFO 

ATMA office, 

Kalampur block, 

Kalahandi  

30 0 

33.     06.11.2021 Biofloc fish farming Sourav ku 

Samantray, 

Entrepreneur 

and farmer, 

Aruna fish 

Farm 

Aruna Fish Farm, 

A.katapali, Burla 

10 4 

34.     12.11.2021- 

13.11.2021 

Training, 

demonstration and 

distribution of inputs 

for integrated 

aquaculture 

development in 

Kalahandi district 

ICAR scientist, 

DoF and 

others  

OUAT campus, 

Bhawanipatna, 

Kalahandi 

40 20 

35.     16.11.2021 Two days training 

program on 

pisciculture for 

farmers 

Chairman-

ATMA, 

Technical 

Coordinator -

WorldFish, 

AFO, BTM 

FAIC, Gop block, 

Puri 

34 3 

36.     17.11.2021 Fish diseases and 

its management 

practices and 

different Govt. 

schemes 

Technical 

Coordinator 

WorldFish and 

DFO 

Block office, 

Junagarh, block, 

Kalahandi  

30 0 

37.     21.11.2021 World Fisheries 

Day  

ADM, PS-KVK, 

DFO and other 

experts 

DRDA Office, 

Khurda 

94 13 

38.     06.12.2021 Bio-Floc Fish 

Farming Training to 

WSHGs 

AFO, OLM & 

Technical 

Assistant 

WorldFish 

Jharsuguda 0 18 

39.     09.12.2021 FGDs for farmers 

on assessment of 

pisciculture 

potential 

Dr. Nirmallya 

Mandal & Dr. 

Kaustov 

Mukhopadhyay 

Saliajhari & 

Dhabalei, Odogaon, 

Nayagarh 

25 0 

40.     10.12.2021 Scientific 

pisciculture training 

program for fish 

farmers 

Technical 

Coordinator -

WorldFish, 

BTM, AFO 

FIAC, Bada Kumari 

Bolagarh Block, 

Khurda 

30 2 

41.     15.12.2021 BMP training 

program organized 

by ATMA 

Technical 

Assistant, 

WorldFish 

Khunta, Mayurbhanj 5 40 
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42.     6.12.2021 - 

10.12.2021 

PMFME-ODOP 

training to selected 

WSHGs of 

Kalahandi  

OUAT staffs, 

RSETI staffs, 

our office 

team, DoF 

Kalahandi 

SBI-RSETI Hall, 

Bhawanipatna 

0 30 

43.     17.12.2021 Rural self-

employment 

training institute 

(RSETI) training 

AFO, Bhatli Dumalpali, Bhatli, 

Bargarh 

 
30 

44.     18.12.2021 Fish nutrition  Technical 

Assistant, 

WorldFish 

Khunta, Mayurbhanj 10 50 

45.     24.12.2021 Bio floc fish 

farming- health 

management 

Sourav ku 

Samantray, 

Enterprenuer 

and farmer, 

Aruna fish 

Farm 

Sikirdi, A.katapali, 

Sambalpur 

12 10 

46.     28.12.2021 Hygienic dried fish 

production training 

program for 

WSHGs members 

Dr. Baishnab 

Charan Ratha, 

Satish Ranjan 

Das, Technical 

Coordinator -

WF 

Mangalajodi, Tangi 

block, Khurda 

15 15 

47.     05.01.2022 Hygienic dried fish 

production training 

program for 

WSHGs members 

Dr. Baishnab 

Charan Ratha, 

Satish Ranjan 

Das, Technical 

Coordinator -

WF, BPM, 

AFO 

Mangalajodi, Tangi 

block, Khurda 

35 30 

48.     06.01.2022 Fish farming Technical 

Coordinator, 

WorldFish 

Kendrapara 3 22 

49.     10.1.2021 Awareness on 

PMMSY by DoF 

and NCDC  

DoF, NCDC 

and other 

staffs 

Khordha 110 19 

 
Total (1527) 913 614 

 
 
 

5.2. Preparation of Farmer/Fisher advisories and TV 
Programmes 

Mr. Satish Ranjan Das, Communication Manager, WorldFish has provided weekly 
advisories on various farming activities and Government programmes/schemes. These 
information were aired on the government's "AMA KRUSHI" programme as well as 
programmes hosted by the Reliance Foundation. So far, 24 advisories have been 
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distributed. Mr. Das has also participated in 16 television programmes that reached 
out to about four lakh farmers in the state. 
 
 

5.3. Field extension outreach by the project staff 

¶ In different Fisheries administrative zones and districts, 9 Technical 
Coordinators (TC) and 4 Technical Assistants (TA) were appointed as part of 
the project. These technical staff have assisted the zonal and district fisheries 
officials in implementing various fisheries initiatives & schemes, facilitating 
trainings, and other tasks (Annexure-5).   

¶ As desired by the Department, WorldFish has conducted crop outcome surveys 
of the MPY and Biofloc schemes of the Government, for which the TCs and TAs 
have surveyed 458 and 125 farmers, respectively, from all the 30 districts of the 
state.  

¶ WorldFish field staff have provided technical support to conduct 310 technical 
meetings & 93 virtual meetings by the Department, directly facilitated 49 
technical meetings on various fisheries aspects and attended 14 block level 
WSHG trainings etc. 

¶ Apart from these activities, the staff have assisted in preparation of 46 individual 
bankable detailed project report (DPR) for WSHG for ñhygienic dried fish 
production using solar dryerò under the ODOP programme of the Department in 
collaboration with MSME Department. They have also rendered direct support 
to WSHGs in filling up of application forms for the same scheme. 

¶ WorldFish field have provided direct technical support to beneficiaries for 
implementation of schemes such as MPY, PMMSY, biofloc, GIFT culture, 
OIIPCRA, WSHG. 

 
Table 22. District-wise surveys conducted by the project staff. 

 MPY survey  Biofloc survey  

 Target Completed Target Completed 

Angul 17 16 5 5 

Dhenkanal 11 11 - - 

Deogarh 8 8 3 3 

Balesore 46 39 8 8 

Bhadrak 45 23 4 4 

Mayurbhanj 45 45 12 12 

Bargarh 14 13 5 5 

Sambalpur 7 7 6 6 

Jharsuguda 5 5 6 6 

Sundargarh 8 8 3 3 
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Keonjhar 16 15 - - 

Bolangir 14 14 5 5 

Boudh 8 8 4 4 

Sonepur 7 7 3 3 

Cuttack 16 10 5 5 

Kendrapara 21 23 5 5 

Jajpur 13 9 2 2 

Jagatsinghpur 30 30 14 14 

Gajapati 7 7 2 2 

Ganjam 15 15 12 12 

Kandhamal 1 1 - - 

Kalahandi 21 23 - - 

Rayagada 14 11 - - 

Nuapada 3 2 1 1 

Khordha 21 20 8 8 

Nayagarh 11 11 2 2 

Puri 43 41 4 4 

Koraput 7 6 3 3 

Nabarangpur 8 8 3 3 

Malkangiri 24 22 - - 

Total 506 458 125 125 
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Table 23. Field technical support to beneficiaries and extension outreach by Odisha-
WorldFish project.  
 

 
 
  

Name of the staff Zone/District 

 
No of 

District 

covered 

No of 

Blocks 

covered 

No of 

village 

covered 

No. of 

times DoF 

Officials 

Contacted 

d over 

Phone / 

met in 

No. of 

Farmers 

Contacted 

over 

Phone 

No. of 

farm 

visited 

Abinash Panigrahi Angul, Dhenkanal, 

Deogarh 
3 120 844 44 487 73 

Aparajita 

Priyadarshini 
Sambalpur, 

Bargarh 
2 47 86 27 67 38 

Arddhendhu 

S.Mohanty 
Bhadrak, Balasore 2 97 282 275 740 187 

Jugal Kishor Naik Bolnagir, Boudh, 

Sonepur 
3 67 149 353 431 16 

Khirod Chandra 

Nayak 
Puri, Khordha, 

Nayagarh 
3 119 225 1007 1193 273 

Manoj Kumar 

Sahoo 
Kalahandi, 

Nuapada, 

Rayagada 

3 63 98 178 457 66 

Saurava Kumar 

Biswal 
Cuttack, 

Kemdrapara, Jajpur 
3 89 320 706 876 293 

Susanta Kumar 

Mishra 

Koraput, 

Malkangiri, 

Nabarangpur 

3 63 143 800 580 155 

Suvendra Dash Ganjam, 

Kandhamal 

2 88 179 329 423 241 

Aditya Narayana 

Dash 

Jagatsinghpur 1 47 282 118 531 370 

Anil Kumar Sahoo Gajapati 1 92 183 334 414 248 

Arup Ranjan 

Lenka 

Mayurbhanj 1 27 48 132 130 34 

Soumya Ranjan 

Mishra 

Jharsuguda, 

Sundargarh 

3 84 248 343 392 115 

Total 30 1003 3087 4646 6721 2109 
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C. Promotion of entrepreneurship and private 

sector investment in aquaculture 

technologies through new schemes and 

demonstration of scalable technologies 
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6. Preparation of Scheme for Promotion of IMC Early 
Breeding in Private Fish Hatcheries 

 

In consultation with the technical officers of the Department, a scheme guideline was 
prepared for promotion of IMC early breeding in private fish hatcheries. It consisted 
following components: 

 

Table 24. Various schemes on promotion of IMC early breeding.  

Unit cost and Government financial assistance 

Sl. No. Item Unit Cost  
(Rs. in Lakhs) 

Government Assistance @ 50% (Rs.in 
Lakhs) 

1 Early breeding with existing broodstock 1200 kg CIFABOOD 

or broodstock feed 

@ 85 Rs/kg for 

maturation of 1000 

Kg broodstock of 2+ 

year old limited to 

Rs 1.00 lakh. 

Rs. 0.50 L / 1000 kg broodstock 

Each Hatchery can avail subsidized 

Broodstock feed for maximum 4000 kg 

broodstock (4800 kg Brood feed) 

limited to Rs 2.00 lakh. 

2 New Broodstock Infusion with 2 sub-

components  

  

a. Cost of direct buying 2+ yr aged 
fish from local farmers in 
September 2021 
 

 

Rs. 2.00 Lakh per 
1000 Kg broodstock 
(2+ yr old) 

 

Rs. 1.00 L /1000 Kg broodstock 
 
Each hatchery can avail subsidy for 
procurement of broodstock limited to 
4000 kg, with a subsidy limit of Rs.4.00 
lakh. 
 

b. CIFABROOD feed cost for raising 
the broodstock for 6-7 months 

 
 

1200 kg CIFABOOD 

or broodstock feed 

@ 85 Rs/kg for 

maturation of 1000 

Kg broodstock of 2+ 

year old limited to 

Rs 1.00 lakh. 

Rs. 0.50 L / 1000 kg broodstock 

Each Hatchery can avail subsidized 
Broodstock feed for maximum 4000 kg 
broodstock (4800 kg Brood feed) 
limited to Rs 2.00 lakh. 

3 Raising NFFBB sourced genetically 

improved strains of IMC fingerlings for 

2+ years with 2 sub-components  

  
 
 

a. Cost of buying IMC breeder 
fingerlings from NFFBB in 
September 2021 

Rs. 5000 per 1000 
NFFBB IMC 
fingerlings (80-100 
mm) 

Rs. 2500 /1000 NFFBB IMC fingerlings 
(80-100 mm) 
 
Each hatchery can avail subsidy for 
procurement of maximum 4000 
fingerlings limited to Rs 10,000. 

b. Commercial grower feed cost for 
raising the broodstock for One 
year  

1500 kg fish grower 
feed @ 40 Rs/kg for 
growing of 1000 Kg 
broodstock from 
fingerling size for 
first One year 

Rs. 30,000 /1000 fingerling broodstock 
 
Each Hatchery can avail back ended 
subsidy for purchase of fish grower 
feed for maximum of 4000 fingerlings 
limited to Rs 1,20,000. 

4 Construction of new borewell in the 

hatchery (Maximum One borewell per 

hatchery) 

Rs. 1.50 Lakhs per 

borewell 

Rs. 60,000 per borewell  

(Max 40% subsidy or as per actuals) 
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7. Preparation of scheme for establishment of block-level 
network of fish seed rearing units 

 

The FARD department has planned many activities to meet the state's quality seed 
requirements, one of which is to develop a block level network of fish seed growers in 
the state. Currently, fish seed hatcheries, fish seed growers, and fish culture operations 
are currently not properly connected, resulting in inefficiencies in the supply chain, 
which leads to higher production costs and other hazards. To address this issue, 
WorldFish has assisted the FARD Department to prepare a state plan scheme named 
"Input Assistance to Fish Seed Growers". Under this scheme, fish seed rearing will be 
taken up by farmers, WSHGs, PFCS and private entrepreneurs in all districts of the 
state with proper backward and forward integration in the supply chain. 

 

8. Support for implementation of scheme for establishment 
of biofloc and polyliner farming technology 

 

 

8.1. Implementation support 

During the years 2021-22, WorldFish has assisted the FARD Department to prepare a 

state plan scheme named "Promotion of intensive aquaculture: introduction of bio-floc 

and polylining technology in fisheries". Under this State Plan Scheme, 7480 biofloc 

tanks have been built in the last two years (2020-2021 & 2021-2022). 

 

Apart from developing the scheme proposal and guidelines, WorldFish has also 

assisted the FARD Department in preparation of 3 detailed project reports: 

 

¶ Intensive fish farming by bio-floc culture system at Chiplima Fish Farm, 

Sambalpur. 

¶ Intensive fish farming by biofloc culture system for Jharpada jail, Bhubaneswar  

¶ Intensive fish farming by bio-floc culture system at Kausalyaganga, 

Bhubaneswar.  

 

Other support given for implementation of the scheme 

 

¶ The project has prepared training manual on bio floc culture. 

¶ Support in facilitating training programme to the all the selected beneficiaries 

under the programme. 

¶ Regular handholding support to the farmers by project staff throughout the 

production cycle. 
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8.2. Biofloc crop outcome survey 

Odisha-WorldFish project has conducted a survey on the scheme ñPromotion of 

Intensive Aquaculture through Introduction of Bio-floc Technologyò during March 2022. 

This scheme was introduced by the FARD Department during 2020-21. The main 

objective of this survey was to understand the biofloc farming practices, crop results, 

farming economics, marketing of fish and various problems faced by the beneficiary 

farmers in adoption of biofloc technology. 

 

Bio-floc farming scheme was introduced for promotion of intensive fish/ shrimp 

production in a limited area without significantly increasing the usage of the basic 

natural resources of water and land. Person having small land holding (as small as 

150-200 square meter of land) and having either municipal piped water supply or bore 

well water supply can establish this business with small investment. This scheme aims 

to support fish farmers/ young entrepreneurs including migrant farmers affected due to 

COVID-19 for generation of income and livelihood support. Over last 2 years, 7480 

biofloc tanks have been established under the Government scheme. 

 

The survey was conducted across the state on randomly selected 125 biofloc units 

which were installed over last 2 years under the scheme. WorldFish field staff visited 

these units and interviewed the beneficiaries to collect the information. Summary of 

survey result is as below: 

 

1. Only 4% of biofloc beneficiaries have fish farming as main business and income 

source. Remaining 96% have main income from agriculture, local small 

business activity or employed in private sector. 

2. About 98% of the beneficiaries said that they have taken up biofloc farming 

because they perceived it as an easy to operate and profitable venture. Only 

1.6% of the beneficiaries said that they have taken up biofloc due to the scheme 

subsidy benefit. 

3. Most of the beneficiaries installed 2 nos. of circular biofloc tanks and completed 

at least 1 production cycle. 

4. Most of the beneficiaries did not install hospital tank for disease management. 

5. Nearly 50% of beneficiaries have depended on YouTube and Internet websites 

for information on biofloc farming. 

6. Of the total 125 surveyed beneficiaries, 75 have received training from FARD 

Department. 

7. Biofloc farming practices are as below 

a. Majority of the bio-floc farmers (90%) practiced monoculture of different 

species (listed in below Table) and 10% of bio-floc farmers practiced 

polyculture. 
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Table 25. Species cultured in the biofloc system in Odisha.  

 

Species  Scientific Name 

Anabas Anabas testudineus 

Pangasius Pangasianodon hypophthalmus 

GIFT tilapia Oreochromis niloticus 

Pacu  Colossoma macropomum 

Amur carp Cyprinus carpio  

Magur Clarias batrachus 

Singhi Heteropneustes fossilis 

Mono-sex tilapia O. niloticus 

Common carp Cyprinus carpio  

Catla Catla catla 

Scampi Macrobrachium rosenbergii 

 

b. The most common bio-floc culture species was Anabas, which was 

farmed in 24% of the bio-floc units. Pangasius was farmed in 15% of the 

bio-floc units and GIFT tilapia & Pacu were grown in 13% of the bio-floc 

units.  

c. The weight at harvest of fish was 100-700 g (average weight 350 g).  

d. The average FCR for all the cultured species was 1.03:1. Lowest was 

reported for Pacu (0.84:1) & highest was reported for magur (1.32:1). 

e. Average stocking density was 133 fingerlings per cubic meter of water. 

f. Average size of the fingerlings at stocking was 8 grams. 

g. Average crop duration to attain market size was 5-6 months. 

h. Average survival rate was 51%. Highest survival rate of 75% was 

observed in GIFT and lowest survival rate of 30% was observed in 

Scampi. 

i. Average production was 23 kg per cubic meter. Highest yield was 

recorded for Pangasisus @ 38 kg per cubmic meter and lowest yield was 

recorded for scampi which was only 3 kg per cubic meter. 

8. Beneficiary farmers have spent an average of Rs. 307,563 to start a biofloc unit 

with 3 tanks.  
a. Average infrastructure cost (fixed cost) was Rs. 280,548 

b. Average operational cost per biofloc unit per crop was Rs. 27,015 

i. Feed cost 40% 

ii. Fingerling cost 12% 
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iii. Electricity cost 5% 

c. Most of the biofloc farmers (79%) sold the fish directly to the consumers 

at an average price of 150 Rs/kg. Remaining 21% of farmers sold the 

fish to wholesale traders at an average price of 110 Rs/kg. 

d. Desi Magur fetched highest price of Rs. 180 /kg and tilapia fetched lowest 

price of 115 Rs/Kg. 

e. Average revenue from sale of fish per tank was Rs. 35,843. 

f. Average profit per tank per crop was Rs. 8,828. 

g. Therefore, return on investment (operational) was about 30%. 

h. 98% of beneficiaries made profit from this biofloc venture.  

9. The most common problems reported by beneficiaries were: 

a. Lack of availability of quality seed  

b. High price of feed  

c. Not being able to produce proper FCO (fermented carbon organic) in 

tanks and lack of knowledge on FLOC development.  

d. Lack of knowledge in disease management. 

e. Lack of 24 hours electricity supply 

f. Difficulties in selling the fish at reasonably profitable prices. 

10. 91% of farmers believed that their production will improve in future crops due to 

experience. 
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9. Support for implementation of the Government approved 
guidelines for taking up reservoir cage culture by private 
entrepreneurs and companies in partnership with 
PFCS/SHGs through expression of interest 

 

Odisha has 2 lakh hectares of inland reservoirs that can be readily utilised to boost fish 

output. Cage culture is the most appropriate and time-tested commercial technology 

for producing fish in large quantities and assisting the state in increasing fish 

production. In April 2020, the Government of Odisha unveiled an investor-friendly, 

socially equitable, and environmentally sound policy allowing private entrepreneurs 

and companies to take up reservoir cage culture in partnership with PFCS/SHG on a 

"lease-install-operate" basis. The Directorate of Fisheries, Odisha, has successfully 

leased cage culture sub-zones in Hirakud reservoir to several entrepreneurs during 

2020-21 and 2021-22. 

 

The Department aimed to promote cage culture during 2021-2022 under the 

Mukhyamantri Krushi Udyog Yojana (MKUY) and PMMSY. WorldFish has supported 

the FARD Department and the Agricultural Promotion and Investment Corporation of 

Odisha Limited (APICOL), to prepare a model project report on reservoir cage culture. 

It was approved by the Government. This is a bankable DPR that can be used as a 

reference by NABARD and commercial banks to extend credit to cage culture 

entrepreneurs. This DPR includes both rectangular cages and circular cages. Under 

MKUY, beneficiaries can select between rectangular and circular cage culture. They 

are eligible for a 40% subsidy on cage culture infrastructure of up to Rs. 50 lakhs. 
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D. Technical support to the Department for 

implementation of other activities for 

fisheries sector development 
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10. Technical support for implementation of Turtle fishing 
ban in Odisha coast  

 

 

10.1.  Provide technical support for installation of GIS 
geo-fencing map of 3 turtle fishing ban areas in GPS 
equipment of mechanised fishing vessels 

 

10.1.1. Purpose and objectives  

Olive Ridley turtles come for mass nesting to the Gahirmatha marine sanctuary of 

Kendrapara district, Dhamara of Bhadrak district, Rushikulya river mouth of Ganjam 

district and Devi River mouth of Puri district of Odisha. As a conservation measure, the 

Directorate of Fisheries decided to demarcate the restricted area through the 

installation of geo-fencing in the GPS devices of the mechanized fishing vessel. This 

initiative will enable fishermen or skippers to understand the exact demarcated areas 

for turtle conservation while their offshore fishing activities.  

 

10.1.2. Methodology  

¶ A ToT program on ñInstallation of the Geo-Fence of the Fishing Ban Area along 

the Odisha coast in the GPS devices of the mechanized vessels registered 

under Orissa Marine Fishing Regulation Actò was organized by the project for 

fisheries officials on 8th April 2021 at conference hall of Paradeep fishing 

harbour management society. In total 18 fisheries officials participated in the 

training program.  

¶ SOP on the process of installation of geofencing in the GPS devices was 

prepared by the project and shared with all the participants of the training. 

¶ During the training USB card readers were provided by the Odisha-WorldFish 

project to the Manager, Paradeep Fishing Harbour Management Society (3 

numbers) and one each to AFO Marine, Dhamara, Astaranga, Basudevpur, 

Bahabalpur and Bahawalpur. As per the request from AFOs, on 9th April 2021, 

8 numbers of SD cards with software were provided to all the respective marine 

AFOs. 

¶ The participants were taught to fetch data from google drive through E-mail and 

installation of software on the desktop. 

¶ The GPS devices of the mechanized boats were installed with the geo-fencing 

software. 
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Figure 19. Installed geo-fence in the GPS devices 

 

  

 

10.1.3. Results achieved 

¶ All the concerned officials involved in the activity were trained on the process of 

installation of geofence in the GPS devices of a mechanized fishing vessel 

registered under Orissa Marine Fishing Regulation Act.  

¶ Till March 2022, in total 482 GPS devices were installed with geo-fencing 

software. Olive Ridley turtles come for mass nesting in the Gahirmatha marine 

sanctuary of Kendrapara district, Dhamara of Bhadrak district, Rushikulya river 

mouth of Ganjam district and Devi River mouth of Puri district of Odisha. As a 

conservation measure, the FARD Department has decided to demarcate the 

restricted area through the installation of geo-fencing in the GPS devices of the 

mechanized fishing vessel. This initiative will enable fishermen or skippers to 

understand the exact demarcated areas for turtle conservation while they are 

on marine fishing activities. 
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10.2.  Provide support for implementation of ñFisher 
Friend Mobile Applicationò offline mobile app 

 

Government of Odisha has imposed a year-round fishing ban at Gahirmatha Marine 
Wildlife Sanctuary and a 7-month fishing ban period at 3 river mouths (Dhamara river 
mouth in Bhadrak District, Rushikulya river mouth in Ganjam District and Devi River 
mouth in Puri District) from 1st of November to 31st of May to protect the endangered 
Olive ridley sea turtle. The Government launched a offline mobile app for Olive Ridley 
Turtle conservation measure. This mobile application named ñFisher Friend Mobile 
Applicationò (FFMA) helps the fishermen by alerting them from entering the no-fishing 
zones declared for Olive Ridley turtle conservation. It is an offline mobile application 
that is useful to the marine fishermen of Odisha through which details regarding No 
Fishing Zone along Odisha coast, Ocean State forecast, Potential Fishing Zone (PFZ) 
and Disaster Alert etc. can be received by the fishermen on real-time basis. It was 
prepared in consultation with INCOIS/Indian Meteorological Department (IMD) and 
hence latest weather forecast and potential fishing zone information is made available. 
This mobile application doesnôt require any cellular network coverage and will work in 
offline mode. 
 
The FARD Department in collaboration with M S Swaminathan Research Foundation 
(MSSRF), Chennai developed this mobile application. And it was launched by Dr. Arun 
Kumar Sahoo, Honourable Minister of Agriculture & FE, FARD and HE on 30.10.2021 
at an event organised at Krushi Bhavan, Bhubaneswar.  
 
WorldFish has provided support to the MSSRF to develop the FFMA by providing the 
geo-coordinates and geofence of all the 4-no. of fishing restricted sites along the 
Odisha coast and other required information. This offline FFMA app service is available 
to marine fishermen at free of cost and a downloadable application from the Google 
Play store. Now boat crew members can know the GPS locations and the boundaries 
of the no-fishing zones.  
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10.3.  Provide support to Fishery Engineering Division for 
installation of buoys in the sea for demarcation of turtle 
fishing ban area 

 

The Gahirmatha Wildlife Sanctuary is regulated by the Wildlife (Protection) Act, 1972, 
where the movement of boats and trawlers is prohibited up to 20 km towards the sea 
from the shore throughout the year. As trawl fishing is attributed to be a major cause 
of turtle mortality, the boundary demarcation program was initiated. Honourable Orissa 
High Court had directed the Forest department to physically demarcate the 
Gahirmatha Wildlife marine sanctuary. The Forest department has accordingly 
demarcated the sanctuary area covering 1,435 square kilometers in the sea from 
Hukitola to Dhamara by installing 15 buoys barriers to check trawler intrusion in 
Gahirmatha Wildlife Sanctuary. 
 
Similarly, for preventing the fishing activities in turtle fishing ban areas, the FARD 
department has implemented the installation of buoys at Devi river mouth and 
Rushikulya river mouth. WorldFish has provided the support to Fishery engineering 
division (FED), of the FARD Department for installation of buoys in the sea for the 
demarcation of turtle fishing ban area. WorldFish has supplied the GPS coordinates 
and maps for fixation of marine channel buoys barriers for ñNo Fishing Zoneò at Devi 
River mouth and Rushikulya river mouth to check trawler intrusion.   
 
Table 26. 11 numbers of geo-coordinate details of Rushikulya site.  
 

Sl. No. Latitude Longitude 

1 19°26'33.06"N 85° 9'43.92"E 

2 19°24'26.68"N 85°12'33.09"E 

3 19°22'20.30"N 85°15'22.05"E 

4 19°20'13.55"N 85°18'11.45"E 

5 19°18'20.68"N 85°15'57.95"E 

6 19°16'27.33"N 85°13'43.82"E 

7 19°14'34.55"N 85°11'30.45"E 

8 19°12'38.52"N 85° 9'13.00"E 

9 19°14'53.86"N 85° 6'32.24"E 

10 19°17'9.83"N 85° 3'50.77"E 

11 19°19'25.04"N 85° 1'9.55"E 



 

 85 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

Figure 20. Geo-fencing of turtle fishing ban area in Rushikulya Site 
 
 

 
 
Table 27. 11 numbers of geo-coordinate details of Devi River site.  
 

Sl. No. Latitude Longitude 

1 20° 2'2.48"N 86°26'41.78"E 

2 20° 0'34.20"N 86°29'45.52"E 

3 19°59'7.20"N 86°32'49.04"E 

4 19°57'38.78"N 86°35'54.13"E 

5 19°55'50.75"N 86°33'47.03"E 

6 19°54'3.39"N 86°31'40.68"E 

7 19°52'15.10"N 86°29'33.62"E 

8 19°50'26.02"N 86°27'25.27"E 

9 19°52'6.61"N 86°24'27.67"E 
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10 19°53'47.30"N 86°21'29.82"E 

11 19°55'27.84"N 86°18'32.21"E 

 
 

Figure 21. Geo-fencing of turtle fishing ban area in Rushikulya Site 
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11. Support for Establishment of Modern Hygienic Fish 
Markets 

 

 

11.1.  Provide technical support for preparation of DPR 
for hygienic fish markets in various cities and towns of 
Odisha 

With an objective to build hygienic fish market complex for retail and wholesale sales 

of fish, the FARD Department with help of Bhubaneswar Municipal Corporation (BMC) 

has initially identified 15 existing market locations around Bhubaneswar. A joint visit 

was made by Additional Commissioner, BMC, Deputy Commissioner, BMC, Deputy 

Director of Fisheries (Inland), Assistant Engineer, Fishery Engineering Division, 

Bhubaneswar and the Project Manager, WorldFish to 15 wet fish markets in 

Bhubaneswar on 10.07.2021. The committee submitted report on the existing facilities 

available in the market and provided suggestion for renovation/upgradation of the 

market facilities. Later on, WorldFish has supported the FARD Dept. & BMC to prepare 

a DPR for establishment of fish market complex at Palasuni in Bhubaneswar with a 

total cost of Rs. 35 crores.  

 

The market complex will have following facilities 

¶ Sale counter outlets with weighing and packaging facilities. 

¶ Live fish, prawn & crab holding system. 

¶ Solid & liquid waste and effluent disposal system (ETP) 

¶ Cold chain management system (Insulated/Refrigerated vehicles, deep 

freezers, cold storage & ice plant etc.) 

¶ Fish/Prawn cleaning & dressing unit with modern facilities and equipment. It is 

for washing, cleaning, and cutting the fishes in to pieces as per customer 

requirement. 

¶ Vegetable and grocery vending outlets. 

¶ Dormitory and rest house for workers 

¶ Public toilet and bath for customers/staff 

¶ Water supply and pump house 

¶ Electricity and DG sets 

¶ Vehicle parking and movement space 

¶ Ancillary industrial units for preparation of byproducts out of fish/prawn waste 

like fish bio-fertilizers, fish meal, byproducts from fish offal, chitin & chitosan etc. 

 

11.2.  Exposure visit to the officials  

WorldFish has arranged exposure visit of 2 FARD staff and 1 BMC staff to Modern 

Hygienic Fish market constructed by National Fisheries Development Board (NFDB), 

Government of India in Hyderabad on 15 December 2021. The exposure visit was 

aimed at providing a first-hand understanding of the key aspects of hygienic fish 

markets development. 
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12. Develop an action plan for upscaling Brackishwater 
aquaculture in the private feasible lands including the 
interventions required by the Government and 
entrepreneurs. Consider experience of other states 

 

In support for this activity, WorldFish has assisted the FARD Department in following 

aspects: 

 

1. Preparation of an action plan for conducting village level awareness campaigns 

on brackishwater shrimp farming. 

2. Proposal on dredging of existing brackishwater tidal channels for enhancing 

brackishwater aquaculture. 

3. Technical feedback on the guidelines prepared by NITTE University for shrimp 

farming in inland / freshwater areas of Odisha. 

4. Preparation of an operational guidelines for establishment of special purpose 

vehicle (SPV) in IDCO for brackishwater aqua park 

5. Preparation of guidelines for establishing the brackish water aqua park in 

coastal areas of Odisha through IDCO for taking up commercial brackishwater 

aquaculture. 

 

 

 
  

IDCO

ÅEstablish SPV for Brackish Water land bank

IDCO + FARD 
Dept + Revenue 

Dept

ÅJointly conduct ground truthing survey of the feasible government land in 
coastal area

IDCO

ÅFacilitate of ease of doing business

ÅConsolidate land and develop necessary common infrastructure such as Road, 
Power Supply, water supply and drainage facility to attract investors

Investor

ÅInvestor applies for leasing of brackishwater land                                        
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13. Seaweed culture ï prepare scaling plan and provide 
implementation support 

 

FARD Department has provided financial grant to the ICAR-CMFRI for identifying 

suitable locations for seaweed culture along Odisha coast and to conduct pilot scale 

seaweed culture during 2021-22. Upon completion of the pilot activity, ICAR-CMFRI 

has made following important observations: 

1. Seaweed can grow well in some suitable locations along Odisha coast. 

However, seaweed can be cultured but only for about 6 months of a year.  

2. It is difficult to take up seaweed culture on year-round basis all along the Odisha 

coastline due to highly fluctuating seawater salinity due to influx of freshwater 

from large rivers, very high tidal amplitude, high wave action and risks from 

cyclonic storms. 

3. Considerable quantity of seed material is required every year to initiate the 

culture. Availability of seed material of seaweed is a bottleneck. To overcome 

this, a local seed bank with tissue culture technology has to be established with 

considerable investment. 

4. For profitable marketing, significant quantity of seaweed has to be made 

available at commercial scale and on continuous basis. It might take some time 

to build the commercial scale of production. 

 

In view of above observations by ICAR-CMFRI, the Principal Secretary, FARD 

Department has suggested to first approach some leading private entrepreneurs / 

companies in India and abroad who produce or buy seaweed on large quantities and 

seek their investments in Odisha for promotion of seaweed culture.  
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14. Cost-Benefit analysis of the Tuna long-liners for Deep 
Sea Fishing that Government of India is promoting with 
Rs. 1.20 Crore unit cost with 40% financial assistance  

 

WorldFish has assisted the FARD Department to conduct an exposure visit for 3 

Fisheries officers (Mr. Basanta Kumar Dash, Deputy Director Brackishwater; Mr. 

Rabinarayan Patnaik, DDF & OSD to FARD Department at Secretariat; Mr. Amit 

Padhy, AFO) to Cochin Shipping Yard at Malpe, Udupi District, Karnataka during 16-

20 January 2022 for studying the Deep-Sea fishing vessel design, cost and benefits. 

 

15. Scientific assessment / Review of Fisheries Statistics in 
the Directorate including survey methodology etc. 
(current methodology, actual suggested by GoI, gaps and 
suggestions for improvement) 

 

WorldFish has assisted the FARD Department for reviewing the field data collection 

methodology adopted by Fisheries Statistics division of the Directorate of Fisheries. A 

meeting was held under the chairmanship of the Principal Secretary at FARD 

conference hall on 02.03.20022 to assess the methodology suggested by Government 

of India, methods followed by other important states in India (Andhra Pradesh, 

Karnataka, Telangana, Tamil Nadu, Assam etc) and review the methodology followed 

by the Odisha FARD Department for statistical data collection. Various proforma used 

by the Directorate of Fisheries for collection of data from freshwater, brackishwater and 

marine sector were discussed during the meeting. As per the decisions made during 

the meeting, WorldFish has assisted the FARD Department in preparation of a ñSOP 

for GP level Fisheries Statistical Data Collectionò and its implementation plan. As per 

this SOP, it is planned to collect the GP level data on fisheries resources during April-

May 2022.  
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16. Preparation of Odisha Fisheries Master Plan  

 

16.1.  Odisha fish value chain study  

In support of the preparation of ñOdisha Fisheries Master Plan-2030ò, WorldFish with 
the support from FARD Department has conducted a Odisha Fish Value Chain Study 
by hiring Mr. Nirmallya Mandal, Agriculture & Fish Value Chain Expert. The purpose of 
this value chain study was to provide critical óon-fieldô market level information for the 
master plan. The study was conducted between December 2020 and September 2021.  
 
This study included the following major objectives:  

¶ Across the 3 areas of Marine, brackish water & estuarine and inland aquaculture 

in the state of Odisha, map and assess the movement of fish, systems 

associated, and marketing activities undertaken by different stakeholders for 

fish in Odisha for both fish from within the state as well as from other states, 

across various markets of the state along with quantification and 

characterisation of domestic fish markets across the state. 

¶ Prepare Demand-Supply Gap Analysis in areas of (a) Carp and Shrimp seed 

production, Freshwater Carp production, (b) Fish and shrimp feed production, 

(c) fish farmer and fisher extension services (d) dried fish and other processed 

fish, (e) post-harvest infrastructure such as landing centers, ice, cold storage 

etc. along with import and export of fish seed, fish feed and market size fishes 

(inter-state and international).  

¶ Assess the purchase behaviour of fish among rural and urban consumers of the 

state along with the structure and functions involved in retailing of fish in the 

state.  

¶ Identify and list out the various issues and challenges faced by fish farmers, 

market players and service providers in the fish value chain along with their 

respective opinions on scope of improvement. 

The entire study focused on the markets of fish in Odisha defining the entire fish 

availability of 

¶ Fish produced and consumed within Odisha 

¶ Fish not produced in Odisha but consumed within Odisha 

¶ Fish produced in Odisha but not consumed in Odisha  

Detailed findings of this study was presented before the FARD officials through a virtual 
mode on 12.01.2022 and hard copy of the study report was submitted to the Director 
of Fisheries on 17.01.2022. The important findings of this value chain study are as 
below: 
 

¶ Odisha markets have been logistically well suited for fresh fish supply with 2 

major national highways connecting major markets of the state with Andhra 

Pradesh.  
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¶ A cultural trend of the state restricting fish or other non-vegetarian food 

consumption to only 3 days in a week; specifically on Sunday, Wednesday and 

Friday governs the entire fish supply to the markets and average market days 

of major markets are restricted to 150 days a year.  

¶ Currently around 60-70% of the fish sold in Odishaôs major fish markets for local 

consumption is supplied from Andhra Pradesh and is largely IMC (Rohu, Catla 

and Mrigala) with the major share being that of Rohu. Fresh fish from local 

aquaculture and reservoirs or rivers contributes to around 20-30% of the major 

markets.  

¶ The local freshwater fish produced in Odisha from aquaculture farms, partly 

finds its way to urban markets and partly gets sold near the production clusters 

itself without coming to markets. The efficient and cost-effective networking of 

Andhra fish supply chain is grossly lacking in the local fish supply chain and as 

a result there are shortage of local fish in some areas while glut in some areas 

at the same time. 

¶ Marine and brackish water species including shrimps and crabs contribute to 

less than 10% of major market sales. (2-3 % in western Odisha). Less than 5% 

of the total market share is contributed from capture fisheries especially in the 

coastal markets but this may increase to around 10-15% in the Western districts.  

¶ Around 5% of the total market share is also contributed by live fish sales only in 

select markets.  

¶ An average fish retailer in Odisha sells around 2.81 quintals of fish in a week to 

an average of 182 customers. This translates to a sale of around 67.8 kgs of 

fish annually per average household assuming a month of non-consumption 

due to religious and traditional belief. Thus the per capita consumption of fish in 

Odisha is 14.8 kgs per year after assuming that the size of the average 

household in Odisha is 4.3 (2011 Census) and 94.4% population is fish eating 

(NFHS-4, 2015). 

Figure 22. Major fish supply and distribution networks at Odisha. 
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Major findings from freshwater fisheries sector: 

¶ 54% fish farmers are majorly dependent on rainfall for water source for 

aquaculture. Another 25% farmers are dependent on public water bodies. 

¶ An average freshwater fish farmer undertakes aquaculture in around 2 acres 

(0.8 hectare) of pond. 

¶ Around 37% of freshwater fish farmers have nursery ponds while more than 

63% of the farmers conduct their aquaculture in rearing ponds only.  

¶ While around 48% farmers were found to own water pump sets which is also 

used in agriculture, around 41% own fishing nets. 

¶ Around 61% farmers stock annually with 35% farmers undertaking multi 

stocking. 37% farmers use 2 to 5 gms size stocks while 48% farmers use 20-30 

gms size.  

¶ 27% of freshwater aquaculture farmers do not feed their fish with supplementary 

feed. Among feed users, Rice bran is used by more than 80% followed by 78% 

farmers using mustard or ground nut oil cakes (not de-oiled). Manufactured feed 

is used by 36% feed users.  

¶ 36% of fish farmers have not received any technical advisory regarding fish 

farming in Odisha. 

¶ 94% farmers in Odisha invest their own funds for aquaculture followed by 15% 

borrowing from friends and family. 

¶ Around 65% farmers reported traders coming to farm gate to buy fish followed 

by 25% selling directly to consumers, 11% selling through commission agents 

and another 10% farmers undertaking institutional sales.  

¶ Lack of market information and credit sales are major constraints faced by 

farmers in marketing fish with 52% and 21% farmers reporting the same 

respectively. 

 

Major findings from brackishwater fisheries sector: 

¶ The shrimp cultivation of the state is largely guided by 29 functional shrimp 

exporters, out of 48 registered ones. Over 80% brackish water fish farmers have 

an informal or formal agreement with representatives of export houses and 

private companies dealing in shrimps. 

¶ Almost 60% brackish water aquaculture farmers are small farmers with water 

body holding less than 3 acres. More than 80% farmers practise shrimp mono 

culture. 

¶ Around 88% farmers have pump sets. Bird fencing is done by over 76% farmers 

in ponds. Aerators and fishing nets are each owned by around 64% farmers. 
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¶ Nearly 95% farmers have reportedly invested their own funds followed by 60% 

availing financial support from agents/ traders. Finance from banks are 

accessed by about 5% farmers. 

¶ The size of the Odisha market of shrimp feed is reported to be around 0.175 

million MT. 

¶ Over 86% farmers sell their harvest directly to agents or company 

representatives of export houses. 

¶ Out of the 29 functional exporters out of the registered 42, 25 exporters have 

their own export arrangements and processing units while remaining 4 operate 

as traders for other exporters. Around 35-40% exports from Odisha is for China 

while another 35-40% is for USA. 

¶ The majority of the processed supply from Odisha is reported to be as óheadlessô 

and óShell onô. More than 60% of the exports from Odisha are reprocessed 

overseas while less than 30% are directly consumed by consumers. 

 

Major findings from marine fisheries sector: 

¶ Almost 55% of marine boat owners own only 1 boat (southern coast of Ganjam 

and Puri). Each boat owner in the Northern coast owns around 3 boats.      

¶ Around 66% boats have ice storage crate facilities on board. Emergency signal 

systems and Navigation, GPS and Sonar systems are installed in around 46% 

and 30% boats respectively.   

¶ Major nets used by boats are Gill nets (Behendi Jalo) and Drift net (Phasi Jalo). 

Around 42% of the boats use these nets followed by other small-meshed drift 

nets (Bhasani Jalo) to the tune of 34%. 

¶ The northern coast has an average catch of 32.3 quintals per voyage in the 

peak season of July to September. The average catch from the Southern coast 

during the same period is 5.9 quintals per voyage. 

¶ 2.5% of the saleable fish per voyage caught across the 3 quarters in the 

Northern coast, apart from April to June, is dumped into the sea. Almost 9% of 

the saleable catch per voyage in the Southern coast especially during the winter 

season is dumped into the sea due to lack of storage facilities.  

¶ Almost all boats sell their catch through tied sales to financers of boat operations 

while around 42% sell the catch through auctions at landing centres. 

¶ More than 90% of fresh marine fish are exported to other markets out of the 

state. More than 70% of marine fish caught in Odisha ends up in Digha 

wholesale market. 
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¶ With reference to 100 kg catch 5 years ago, fishers have reported that an 

average of around 47.50 kg is caught in current times under similar 

circumstances and season in the same locations. 

 

Constraints and Recommendations 

 

Fish Seed sector: 

Issues and constraints: 

¶ Availability of certified good quality, cheap seeds during stocking which would 

result in healthy and normal growth of fish.  

¶ Early availability of seeds (around January or February) affecting the farmerôs 

planning. 

¶ Hatcheries across Odisha employ specialized labour from West Bengal  

¶ Hatchery infrastructure to store exclusive breed of fish seeds.  

¶ Availability of seed production centre in Odisha for brackish water shrimp 

farming. 

 

Recommendations: 

¶ The cost of seed production needs to be reduced considerably  

¶ Appropriate production planning of seeds where the hatcheries concentrated 

around CIFA and coastal districts can provide spawns and fingerlings to nursery 

entrepreneurs promoted in the western districts of Odisha. 

¶ Local labour needs to be trained and equipped with adequate skills for hatchery 

operations  

¶ Farmers need to be trained and handheld while stocking through efficient 

extension mechanism to ensure proper quality of seeds. 

¶ Peer group seed monitoring and certification system to ensure quality. 

¶ Promotion of household level backyard shrimp hatcheries (Taiwan model). 

¶ Large scale land allocation for more hatchery establishment in shrimps. 

 

Input supply: 

Issues and constraints: 

¶ Level of awareness on appropriate mix of inputs and availability of un-

exploitative financial resources. 

¶ Exploitative tied sales for input supply, seeds and feed procurement by farmers 

from agents on credit, particularly for shrimp farming. 
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¶ Arbitrary purchase of fish feed.  

¶ Recognition and support in fishery development schemes to a range of private 

service providers exist in the fish value chain providing essential services to fish 

farmers. 

 

Recommendations: 

¶ Technical knowledge enhancements, extension support, and handholding of 

farmers. 

¶ Promotion of FPOs and other farmer institutions developing business plans for 

providing good quality and cheaper inputs may be promoted 

¶ Financial linkages need to be ensured for appropriate financing of aquaculture 

activities and promoting bank linkages along with stock insurance in brackish 

water shrimp farming. 

¶ Reduction in cost is a priority to reduce risks and enhance returns especially for 

shrimp cultivation.  

¶ Use of auto feeder and HDPE lining to enhance FCR. 

 

 

Fish Production: 

 

Issues and constraints: 

¶ Appropriate Package of practices (PoP) proposed by various technical agencies 

and perception of these PoPs to be expensive to implement. 

¶ Information and technical knowledge on measuring pH of respective fish farms. 

Availability and practice of using litmus tests, digital pH meters  etc.  

¶ Source of water for aquaculture and monitoring of sustainable borewell digging 

for ground water.  

¶ Quantity of catch of marine fish 

¶ Wastage of trash fish especially in marine. 

 

Recommendations: 

¶ A cadre of resource persons need to be developed through a revenue model for 

grass root and contextualized technical extension. 

¶ All programs of the department need to be integrated in a planned manner so 

as to promote new ponds only in clusters and locations where water is 

adequately available. Focus on reduction of costs and provide more returns to 

producers rather than focusing only on productivity enhancement. 
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¶ Convert water rich areas like parts of Sambalpur and Bargarh to special 

aquaculture clusters. 

¶ Alternate brackishwater fish production in the form of Sea Bass or other species. 

¶ Renovation of Chilika lake for sustainable fishing. 

¶ Develop brackish water farms inland, away from sea to avoid environmental 

hazards and conflicts 

¶ Undertake MSY and scientific studies to identify offshore deep water fish stocks 

that could be targeted in a sustainable manner.  

¶ Enhance onboard fish handling capabilities of boats to enhance storage and 

shelf life of catch. 

¶ Rebuilding inshore coastal stocks with the support of fishery specific 

management plans. 

 

 

Fish Marketing: 

 

Issues and constraints: 

¶ Local freshwater fish being marketed adhoc without proper linkages 

¶ Odishaôs fish preference limited to a maximum size of 2 kg and an average price 

of around Rs 150 per kg.  

¶ Roads, electricity and infrastructure issues for interior pockets of brackish water 

as well as fresh water aquaculture. 

¶ Local demand of shrimps and brackish water fish. 

 

Recommendations: 

¶ While new fish markets need to be developed, more investment on developing 

market networks need to be done to enable better market information flow since 

majority of fish farmers do not go to markets themselves for selling their fish. 

¶ Formalization of Odishaôs fish market for other states, connected to different 

local markets at the back end and developed to supply to other states. 

¶ Odishaôs own market for Marine fish as well as high value riverine or reservoir 

fish.    

¶ Promote and undertake special drives for local consumption of shrimps and 

brackish water fish. 

¶ Develop internal markets and integrate fish in various social security and food 

programmes like Mid-day meals, take home rations etc. 

¶ Initiate better private-public partnerships in the form of single window services  
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16.2.  Odisha Fisheries Foresight Analyses 

A team of WorldFish experts lead by Dr. Nhuong Tran and Dr. Chin Yee Chan have 
conducted a scientific study on Odisha fisheries foresight during 2021-2022. The key 
result of this study is presented below: 
 

FUTURE FISH SUPPLY AND DEMAND PROJECTIONS 

Fish supply and demand projections 

Based on the literature review and available fisheries statistics data provided by the 
national team, we develop a simple model of Odishaôs fish sector as follows: 
Aquaculture is disaggregated into two groups, freshwater and brackish water. Capture 
fisheries are modelled as freshwater capture fisheries, brackish water estuarine 
capture, brackish water lake Chilika capture, and marine capture fisheries. Fish 
demand was simulated as per capita fish supply availability for consumption taking into 
account domestic fish production, fish import and export, and population growth.  

 

Future scenarios of the fish sector in Odisha 

Baseline (business as usual) scenario: Define as following historical trends 
observed from 2000 to 2019, smoothing the trends and removing outliers. 

Alternative scenario 1: Boosting aquaculture productivity; freshwater aquaculture to 
5 MT/ha and brackish water aquaculture to 8 MT/ha by 2030. 

Alternative scenario 2: Expanding fish sector to increase fish consumption to 
25kg/person/year to address food security for nutritionally vulnerable populations. 

Alternative scenario 3: Diseases negatively affect aquaculture production. 

Alternative scenario 4: Climate change negatively affecting both aquaculture and 
capture fisheries production. 
 

RESULTS  

Business-as-usual (BAU) 

Findings of the Odisha fish supply and demand modeling projections show that under 
the BAU scenario, fish supply, demand and trade in Odisha is projected to be strong 
to 2030. Reflecting the different growth trajectories, aquacultureôs share in total 
fisheries production in Odisha has quickly increased with higher annual growth rate 
(9.58%) between 2000-2019 but its annual growth rate is expected to be gradually 
slowed at 2.94 % per year on average between 2019-2030 in Figure 5, increasing from 
0.56 million tons in 2019 to 0.77 million tons in 2030. The growth of capture fisheries 
production remains almost the same between past trends and projections, its projected 
production increased from 0.25 million tons in 2019 to 0.32 million tons in 2030. The 
total production of aquaculture and capture fisheries is projected to increase from 0.8 
million tons in 2019 (base year) to 1 million tons in 2025 and 1.1 million tons in 2030. 
Based on the empirical analysis and participatory expert consultations, we projected 
that total production of aquaculture and capture fisheries production are likely to 
expand at about 2.67% per year on average, from 2019 to 2030. The BAU scenario 
suggests that both capture fisheries and aquaculture will continue to increase, but at 
slower rates compared to those observed in the past trends. 
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With relatively slower growth of aquaculture and capture fisheries over the 2019 ï 2030 
period, per capita fish consumption is also expected to increase with slower growth 
rates between 2019-2030 compared to those observed over the past twenty years. 
However, net trade is projected to increase with higher growth rates during the 
projection period. Under the BAU scenario, per capita fish consumption is expected to 
increase from 16.22 kg person per year in 2019 to 18.59 kg person per year by 2030. 
Increases in overall fish consumption are attributable mostly to the relatively rapid 
expansion of per capita fish consumption and population growth. Fish trade (exports 
and imports) is projected to increase over the projection period, with fish exporting 
larger (0.12 million tons) and importing (0.09 million tons) by 2030 than in 2019. This 
scenario suggests that Odishaôs net exports of fish products will be increasing over the 
projection period with the relatively increase in imports. However, domestic fish 
production from capture fisheries and aquaculture remains the main contributor to fish 
consumption in the country. Under BAU scenario, fish supply, demand and trade are 
projected to increase over the projection period (2025 and 2030) compared to based 
year 2019. 

Alternative scenarios for growth  

The alternative scenarios projections provide an understanding of the sensitivity of fish 
production, consumption and trade in Odisha to changes in critical drivers.  

AS1: Boosting aquaculture productivity 

The findings of boosting aquaculture productivity scenario (AS1) showed that the 
projected aquaculture output is higher by 12% in 2025 and 18% in 2030 compared to 
the BAU scenario (0.758 and 0.946 million tons) in 2025 and 2030 but the projected 
capture fisheries output remains the same with BAU scenario in 2025 and 2030. 
Combined with projected aquaculture and capture fisheries production, the total output 
of fish is projected to be 9% and 13% higher than the BAU scenario (1.04 million tons 
in 2025 and 1.26 million tons in 2030). Per capita fish consumption under AS1 is 
projected to increase by 10% in 2025 and 14% in 2030 compared to the BAU scenario. 
Despite such an increase in aquaculture production, fish exports and imports are 
expected to remain the same with those in the BAU scenario over the projection period. 
Under this scenario, consumers enjoy lower fish prices with an increase in domestic 
fish supply. However, producers will be forced to increase the production efficiency 
(e.g., feed production, aquaculture management practices, technological innovations 
in seed production and value chain alignment) in order to be competitive in domestic 
markets. Therefore, supporting sustainable aquaculture development is important for 
nutrition and food security of the Odisha people. Compared to 2019 based year, fish 
supply, demand and trade is projected to increase over the projection period (2025 
and 2030).  

AS2: Targeting 25 kg per capita fish consumption  

Under the assumption of increase fish consumption, the simulation results showed that 
the total fish output would be 17% and 31% higher by 2025 and 2030 in the AS2 
compared to the BAU scenario. As presented in Figure 6, total aquaculture fish 
production, at 0.82 million tons by 2025 and 1.12 million tons by 2030 under AS2 is 
higher than the BAU scenario (0.67 million tons by 2025 and 0.80 million tons by 2030). 
This increase is largely accounted for by a projected aquaculture output that is 
expected to be 22% in 2025 and 39% in 2030 greater than BAU in 2025 and 2020. 
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Capture fisheries output is also projected to increase at 7% in 2025 (0.30 million tons) 
and 11% in 2030 (0.35 million tons) which is higher than the projected in the BAU 
scenario (0.28 million tons by 2025 and 0.32 million tons by 2030). Because of 
increases in domestic supply, per capita fish consumption is projected to be higher (19 
% and 35% by 2025 and 2030, respectively) than in the BAU scenario in Table 3. The 
per capita fish consumption in 2025 (20.49 kg) and 2030 (25.04 kg) under AS2 is higher 
than those of BAU scenario (17.17 kg and 18.59 kg). Likely AS1 presented in Table 3, 
fish exports and imports are projected to remain the same with those in the BAU level 
in 2025 and 2030. Fish supply, demand and trade under this scenario is projected to 
increase over the projection period (2025 and 2030) compared to 2019 based year.  

AS3: Disease outbreaks 

The impacts of the fish disease scenario (AS3), affecting fish farming, over the 
simulation period is projected to have a severe setback in production. AS3, which 
assumes aquaculture fish output in 2025 and 2030 are -10% and -21% lower than the 
BAU level. As shown in figure 6, aquaculture fish production will be lower about 0.2 
million tons due to AS3 scenario effect compared to the BAU scenario.  Overall fish 
production, which combines aquaculture and capture fisheries, is also -7% and -15% 
lower than BAU. Capture fisheries are, in the meantime, expected to remain unaffected 
by AS3 relative to BAU. This also has knock-on effects on exports of fish (-3% and -
13% in 2025 and 2030 compared to BAU) and per capita fish consumption (-7% and -
14%) in Table 3. Per capita fish consumption of Odishaô s people will also be reduced 
about 3 kg under this scenario relative to BAU in Figure 8. Under the assumption of 
disease outbreaks, except for the per capita fish consumption in 2030, fish supply and 
exports are expected to increase in 2025 and 2030 compared to that in 2019. 

AS4: Negative climate change impacts 

Under the negative climate change impacts AS4, while aquaculture production that is 
-4% and -14% lower than the BAU in 2025 and 2030, capture fisheries is projected to 
be -9% and -14% lower than the BAU in 2025 and 2030. Projected fish production 
volume of both aquaculture and capture fisheries are lower than BAU scenario. Total 
fish production (aquaculture and capture fisheries) is also projected to be -6% and -
14% lower than the BAU. Therefore, under this scenario, both aquaculture and capture 
fisheries are projected to remain largely affected by AS4 relative to BAU. Following the 
decline in the domestic supply, per capita fish consumption under this scenario is also 
projected to be -6% and -12% lower than the BAU in 2025 and 2030. Odishaôs people 
will reduce their fish consumption about 1 kg in 2025 and 2 kg in 2030 compared to 
BAU. The lower supply of fish resulting from the lower productivity in AS4 explain the 
-4% and -21% fall in exports in 2025 and 2030.  
 

CONCLUSION 

Fish supply and demand scenario analysis presented in this paper suggests that 
continued rapid population and income growth combined with increase fish supply 
growth will drive strong increases in fish demand through the projection period. Given 
a limited potential for growth in Odishaôs capture fisheries, the rapid growth of 
aquaculture will be needed to meet the domestic fish demand. While aquaculture is 
projected to become the main fish supplier in Odisha during the projection period, 
government should enact the policies that limit IUU for promoting maximum 
sustainable yield of capture fisheries. As model results show, Odisha will continue as 
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one of the fish exporting states in India, this represents important opportunities for fish 
sector entrepreneurs. Our models also proved to be a feasible approach to better 
understand the future economic trends and provided a reference for policy-makers 
when making future interventions and priority settings. Policies to promote sustainable 
aquaculture growth, mitigate the negative climate change impacts, disease outbreaks 
and facilitate international trade to better contribute the benefits of increased fish 
availability are also recommended. 
 

16.3.  Odisha Fisheries Master Plan - 2030 

Aligning with the National and State Fisheries Development objectives, FARD 

Department, in technical collaboration with WorldFish, has developed a ñOdisha 

Fisheries Master Plan-2030ò, analysing critically the status of present level of fish 

production highlighting the gaps which are to be addressed to achieve projected 

production targets trending over the next 10 years. Master Plan was supported by a 

Odisha Fish Value Chain Analysis (Mandal, N. et.al. WorldFish, 2021), which focussed 

on identifying critical weaknesses in upstream input availability which includes seed, 

feed and the availability of credit, production constraints and downstream marketing 

weaknesses. The Master Plan provides a sound strategy in the form of an 

implementable and achievable ñAction Planò with supporting indicators and guidelines 

for appropriate checks and measures that help the state to achieve:  

 

¶ Self-sufficiency in fish supply.  

¶ Reduction in nutritional deficiencies.  

¶ Greater levels of growth in incomes achieved through the selling of fish within 

Odisha, the selling of fish to neighbouring states and an increase in exports.  

¶ Significant rise to farm-gate incomes with a growth in Odishaôs Gross Domestic 

Product from fisheries 

 

The document will help in fisheries plan implementation in the state for the next 10 

years (2021-22 to 2030-31). The total investment required for implementation of the 

plan over 10 years is INR 34,081 Cr. This includes investments required by 

Government through beneficiary and non-beneficiary-oriented programs and private 

sector investment by farmers, entrepreneurs, SHGs, PFCS, companies etc. The 

investment required in inland fisheries is INR 16,978 Cr (49.2%), brackish water 

fisheries is INR 8,871 Cr (26%), Marine fisheries INR 4,575 Cr (13.4%), inland 

waterways and saltwater estuaries is INR 708 Cr (2%), fish post-harvest handling, 

processing and value addition infrastructure is INR 1,510 Cr (4.4%), support to 

promoting fish consumption and nutrition INR 1,109 Cr (3.3%), and support to 

strengthening governance is INR 268 Cr (0.8%). 

 

The Vision of the Fisheries Master Plan is to sustainably increase fish production to 

meet domestic demand, improve nutrition of domestic consumers and promoting 

exports of high value cash crops. It also aims to increase incomes of fishers and fish 

farmers, SHGs, PFCS and other stakeholders, create new job opportunities for local 

entrepreneurs, youth and women. by increasing aquaculture productivity through 



 

 103 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

improvements in infrastructure, increased availability of high-quality inputs, the 

application of best management practices. 

 

The anticipated outputs from the Master Plan are expected to result in: 

¶ An increase in domestic annual fish production from 873,000 MT in 2020-21 to 
20,28,392 MT by 2030-31, inland freshwater aquaculture & fisheries production 
accounting for 13,85,144 MT (68%), brackish water aquaculture & fisheries 
production, 350,680 MT (17%) and marine fish production, 2,92,568 MT (15%).  

¶ A projected increase employment from 19,76,906 to 25,33,938 (+28%), with an 
increase in employment in inland aquaculture from 4,05,786 to 8,20,818 and in 
brackish water aquaculture from 71,120 to 2,13,120 persons. Marine fisheries 
employment currently accounts for 15,00,000 persons. 

 

Table 28. Projected fish production in Odisha by 2030-31.  

 

Projected Fish Production in Odisha by 2030-31 

Sl. 

No. 

Fish Production Systems 2020-21 Total 

Production (Metric 

Tons) 

2030-31 Total 

Production (Metric 

Tons) 

A Inland Aquaculture & Fisheries     

1 

Freshwater FinFish & Scampi Aquaculture in 

Tanks, Ponds & MIPs     5,07,886                10,20,369  

2 

Freshwater Vannamei shrimp Aquaculture in 

Private Tanks in non-CAA zone                   -                    1,20,000  

3 Biofloc Fish Production                   -                        40,000  

4 Reservoir Cage Culture Production                   -                    1,24,275  

5 

Fish Production from reservoirs, lakes, swamps, 

rivers, canals         67,150                      80,500  

  Total Inland Fish Production           5,75,036               13,85,144  

B Brackish Aquaculture & Fisheries     

1 Brackish water Shrimp aquaculture         97,125                  2,86,680  

2 Brackish water finfish aquaculture                   -                        17,000  

3 Brackish water Mud Crab aquaculture                   -                        11,000  

4 Chilika lake and Estuarine fish production         28,396                      36,000  

  

Total Brackish water fish and shrimp 

production           1,25,521                 3,50,680  

C Marine Fisheries           1,72,468                  2,92,568  

D TOTAL FISH PRODUCTION           8,73,025                20,28,392  

 

¶ The annual contribution from Fisheries sector to State Gross Domestic Product 
by 2030-31, if all activities are implemented successfully, would be INR 26,426 
Cr. This includes: 

o  INR 10,288 Cr generated in inland aquaculture,  

o INR 7,372 Cr generated from brackish water aquaculture,  
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o INR 2,900 Cr in marine fisheries, if stocks are rebuilt effectively; 

o  INR 620 Cr in estuarine, lake and riverine fisheries; and 

o INR 480 Cr from mariculture. 

o INR 162 from ornamental fish  

o INR 4,664 from the processing sector (shrimp, tilapia and pangasius) 

¶ A reduction of post-harvest losses from the reported 20-25% to about 10%. 

¶ An increase in consumption from 14.8 kgs per capita by 10% per annum, with 
the expectation of reaching 22 kgs per capita by 2030-31. 

¶ Improved access by producers to markets and a strengthening of the reliability 
on prices. 

¶ An increase in the value of Indiaôs export sector from INR 3243 Cr to a projected 
INR 22,431 Cr by 2030-31. 

 
Several recommendations have been suggested in the Master Plan document for 
achieving these outputs over next 10 years. 
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17. Conduct Odisha-WorldFish Project Impact Assessment 
Study 

 

A five-year technical collaboration between WorldFish and the Fisheries and Animal 

Resources Development Department (FARD) of the Government of Odisha was set to 

assist the State Fishery Policy supporting the development of inland fisheries and 

aquaculture in the region. This project officially launched in June 2016 and concluded 

by March 2022.  

This study seeks to assess WorldFish contribution in developing aquaculture and 

fisheries in the State of Odisha through five years of collaboration with Odishaôs 

F&ARD. A special attention is given to five impact areas previously agreed upon 

between Odishaôs Government and WorldFish (F&ARD and WorldFish 2016).  

¶ Increasing the productivity of aquaculture operations through improvements in 

quality fish seed, technology, and farming systems. 

¶ Improving the environment for private investment and supporting growth of the 

SME sector in aquaculture growth and value chain. 

¶ Improving market access for Odisha aquaculture products, increasing impacts 

of fish on human nutrition in the State. 

¶ Improving the planning and management of existing resources (particularly 

coastal areas, and inland wetlands) for aquaculture and fisheries, with due 

reference to maintaining or improving social and ecological resilience of natural 

resources and the people dependent on these resources. 

¶ Improving overall public and private capacity for management of aquaculture 

and fisheries sector growth 

 

Highlights of the assessment 

 

¶ The collaboration between F&ARD and WorldFish has contributed to an 

extensive dissemination of better aquaculture management practices, improved 

feed and feeding practices, and increased the access to quality fish fingerlings. 

These interventions have contributed to higher fish productivity, poverty 

alleviation, and strengthened the overall household resilience to external 

shocks. On average, beneficiaries doubled their fish production compared to 

control groups and increased their income from aquaculture activities by up to 

48%. 

¶ Through an increased fish productivity and diversity, household nutrition has 
been improved. Beneficiaries of the investments produce more fish species than 
their control groups across the different types of intervention. They also 
consume up to 80% more fish throughout the year (measured in kg/AE/year) 
compared to their control groups. 
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¶ Innovations in fish production and aquatic food systems can strengthen all four 
pillars of food security. Food seasonality shortages are reduced thanks to 
aquacultureôs stable availability of fish during food crops off-season. 
Households experienced less food insecurity throughout the year having access 
(food availability pillar) to a nutritious aquatic food (i.e., fish) (food utilization 
pillar) when they need them the most (food stability pillar). Moreover, savings 
from fish trade provides households the mean to purchase additional food items 
(e.g., fruits, vegetables) (food access pillar). 

¶ Partnerships and collaboration between and within actors have been bolstered 
in the last five years. Interdepartmental collaboration between government 
offices has increase (e.g., F&ARD, WCD, Mission Shakti). Evidence of new 
interactions emerging among government officials, private sector, and the 
community looks promising. However, more needs to be done to incentivize 
private investment in the sector including soft (e.g. single window system for 
new business creation, ICT) and hard measures (e.g., roads, markets). 

¶ Access to quality research and information has significantly improved over the 
years. Interdepartmental collaboration has increased and met with high 
satisfaction levels contributing to effective resources management and the 
design of intervention based on robust evidence. However, continuous 
monitoring and evaluation systems needs to be further improved to ensure 
proper implementation of new policies. Tracking the challenges and barriers 
faced by the private sector, households, and SME actors throughout the 
interventionsô implementation mitigates unintended consequences and 
reinforces stakeholdersô commitment. 

¶ The quality and accessibility of trainings across the entire fish production chain 
has been improved. Through gender transformative approaches, all members 
of the households have increased their technical skills and implemented pond 
better management practices that reduces post-harvest loses and add value to 
final fish products. 

¶ Householdôs limited economic capacity and the lack of access to financing 
systems represents the main entry barrier to fish farming. Moreover, the 
absence of policies seeking to protect farmers investment (e.g., regulating fish 
market prices) has been cited as a concern to engage in aquaculture. Other 
challenges faced by farmers compounding to their reservation to engage in 
aquaculture includes access to quality seeds, climate uncertainties, and unclear 
understanding of the economic benefits from aquaculture. 

¶ Lessons learned in the last five years helped us identify new intervention 
opportunities and how to scale up successful programs. Womenôs integration in 
aquaculture have yield promising progress and expanding the support of WSHG 
in GP tank aquaculture will carry the current production growth achieved. 
However, while substantial progress has been made in the fish production 
through an increased access to capacity building and interdepartmental 
collaboration, there is an opportunity to expand the scope of the programs to 
include post-harvest innovations (e.g., packaging, smoking fish, go to market), 
access to services (e.g., credits, community groups), and Information and 
Communication Technologies (ICT) to disseminate information (e.g., market 
prices, business opportunities). 
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Figure 23. Impact pathways, progress and outcome of the Odisha-WorldFish project.  

 

 

Outcome summary: 

 

Increase fish productivity: 

¶ Beneficiaries of the project display consistently a lower intensity in the 
Multidimensional Poverty Index (MPI), indicating an improved access to multiple 
basic resources (e.g. drinking water, sanitation, cooking fuel) when compared 
to their controls.  

¶ Aquaculture innovations - pond better management practices (e.g. improved 
feed and feeding practices; use of improved fingerlings; pond preparation and 
maintenance) have been extensively disseminated across Odishaôs fishery 
sector with high adoption rate among intervention beneficiaries.  

¶ Overall, beneficiary households have significantly higher fish productivity across 
the different types of intervention, harvesting 114% more fish on average 
(measured in kg /year) compared to control groups.  

¶ High quality seeds have been made more accessible throughout Odisha in the 
last five years including improved strains such as GIFT.  

¶ Significant progress has been made integrating women in aquaculture 
throughout the entire value chain, reaching 60,000 WSHG beneficiaries. 
However, more needs to be done to empower men and women in the fishery 
sector.  Institutional and social barriers need to be addressed and capacity 
building activities need to be scale up.  

 

 

Impact pathways Section Progress Outcome

Household characteristics 1.1 ᵋᵋᵋ

Improved pond management practices 1.2 הּהּהּ

Increased fish production 1.3 הּהּהּ

Availability of quality seeds 1.4 הּהּהּ

Equitable access to quality inputs and resources 1.5 בּהּהּ

Improving household income 2.1 בּהּהּ

Increasing fish variety production 2.2 הּהּהּ

Stable access to nutritious aquatic food systems 2.3 הּהּהּ

Increasing consumption of higher variety of nutritious fish 2.4 הּהּהּ

Increasing household dietary diversity 2.5 בּהּהּ

Increase private investment 3.1 בּבּהּ

Partnership and collaboration 3.2 בּהּהּ

Increase availability of training and workshops 3.3 בּהּהּ

Developing an effective climate for private investment 3.4 בּהּהּ

Increase data availability and aquatic food system research 4.1 הּהּהּ

Strengthen inter-governmental collaboration 4.2 הּהּהּ

Monitor and Evaluation 4.3 בּבּהּ

Growing stakeholder collaboration 5.1 הּהּהּ

Improve access to extension services 5.2 הּהּהּ

Increase access to technical trainings 5.3 בּהּהּ

*Note: ּבּבּה=low level progress; ּבּהּה= medium level progress; ּהּהּה=high level progress

Objective

Increase 

capacity 

building

Strengthen 

resource 

management

Improve PPP 

cooperation

Improve 

household 

nutrittion

Increase fish 

productivity ṉ

ṉ

ṉ
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Improve household nutrition: 

¶ While not conclusive across all programs, engagement in fish production 
increases household income while reducing expenditures related to food 
purchases. Beneficiaries showed up to 48% more income from aquaculture 
compared to their control groups  

¶ Intervention beneficiaries produce significantly higher variety of fish species 
than their respective control groups across all programs introduced in the last 
five years. 

¶ Aquatic food systems contribute to food stability in Odisha. Fish production 
complement households food security during food crops off-season reducing 
the variability of food availability throughout the year.  

¶ Food availability and utilization is better among intervention beneficiaries. The 
total quantity of fish consumed at household level as well as the variety of 
species consumed are higher among WorldFish beneficiaries (up to 80% more 
fish consumed, measured in kg/AE/year).  

¶ Dietary diversity has been improved across most program beneficiaries since 
2016, having access to multiple food groups (e.g. pulses, vegetables, fruits).  

 

Improve Public-Private-Partnerships: 

¶ More needs to be done to increase private investment and expand the role of 
private actors. Ongoing efforts to develop Odishaôs fishery sector relies on govt. 
officials and development agencies (i.e. WorldFish).  

¶ Experts in Odishaôs Fishery development agrees there has been significant 
progress developing partnership and collaboration ñbetweenò and ñwithinò 
actors in the last 5 years.  

¶ Capacity building have been bolstered at multiple levels (i.e. individual, intra, 
and inter organizational level). Moreover, evidence shows a growing demand 
from the community to expand and increase farmerôs technical capacity.  

¶ Promoting private investment in the fishery sector will require maintaining 
current soft infrastructure measures (e.g. capacity building, networking) 
combined with hard infrastructure development (e.g. roads, cold storage supply 
chain).  

 

Strengthen resource management: 

¶ Access to quality research has significantly improved over the last 5 years. This 
knowledge contributed to evidence-based decision-making process for 
resource allocation and interventions design.  

¶ Interdepartmental collaborations between government offices (e.g., F&ARD, 
WCD, Mission Shakti) have significantly improved boosting programs outcomes 
by capitalizing on intervention synergies while reducing unintended 
consequences.  



 

 109 

Odisha-WorldFish Project Annual Report for Year 3 of Phase 2 (2021-22)

)  

 

¶ Monitoring and evaluation has been improved and formalized, however more 
needs to be done to ensure that policies are implemented effectively at ground 
level.  

 

Increase capacity building: 

¶ New partnerships and collaborations across a myriad of actors (e.g. private 
sector, NGOs, community groups) has been developed in the last years to 
strengthen household livelihoods, food nutrition, aquatic food system 
productivity.  

¶ Access to extension services progress has been achieved across two fronts 
including higher coverage of trained officers at community level and inclusive 
access across gender and socioeconomics.  

¶ Access to technical trainings pertaining to aquatic fish production systems has 
significantly increased among WorldFish intervention beneficiaries across all 
household members. Key opportunities for future intervention involved access 
to ICT, improve access to credit.  
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18. Responding to COVID-19 Emergency in Fisheries 
sector 

 

 

18.1.  Provide support to the FARD Department for 
responding to COVID-19 emergency in Fisheries sector 

In 2020, WorldFish conducted a bi-weekly phone survey with 104 fish supply chain 
actors in Odisha, India, about their business activity between February and October 
2020 to assess the impact of COVID-19 on the availability and price of aquatic foods 
and production inputs (Shieh et al 2020). Subsequently during March -May 2021, a 
follow-up survey was held with the same supply chain actors who was willing to 
participate in the survey. In total 65 respondents participated in the survey which 
comprised of fish farmers (21), feed sellers (pellet) (6), feed sellers (non-pellet) (7), fish 
hatcheries (10), fishers (14), fish processors (1), traders (1), and retailers (5).  
 
Data from 2021 was collected in June, where respondents recalled their activities from 
March through May 2021. The reports provide details on comparison between activities 
prior to and during restrictions and disruptions one year later. The detailed report of 
the survey can be accessed using the link https://hdl.handle.net/20.500.12348/5060 
 

https://hdl.handle.net/20.500.12348/5060



































