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PART I- Project Background 

1.1 Restoration and Management of Coastal Wetlands for climate resilient farming 

With increasing impacts of climate change and other change factors, yields and profits of 

mono-aquaculture systems in ecologically sensitive areas has been declining. As a result of 

these negative impacts, many aquaculture farmers in the region have shifted back to integrated 

farming methods as an adaptive strategy. Rice and shrimp aquaculture in coastal areas in the 

Mekong Delta is among those integrated farming systems in which rice is farmed in the wet 

season, and shrimp is farmed extensively or semi-intensively in the dry season (high water 

salinity). Integrated farming methods can be considered as climate smart practice to enhance 

resilience of aquaculture communities to climate change especially sea level rise that results in 

severe salinity intrusion. Based on data and information collected from My Xuyen district, 

SocTrang province, evaluated the potential of rice and shrimp aquaculture rotation as a climate 

smart strategy adopted by local farmers to cope with increasing impacts of climate change (sea 

level rise and climate variability)1. Findings showed integrated farming practices, in general, 

have proved its advantages over other models under impacts of climate change. The integration 

of dry season shrimp farming into rice fields has significantly raised incomes for farmers in 

saline affected areas.  

Aquaculture is important, supporting incomes and livelihoods of thousands of small scale 

farmers in India. Integrated farming methods can be considered as climate smart practice 

to enhance resilience of aquaculture communities to climate change especially sea level 

rise that results in severe salinity intrusion. Rice and shrimp aquaculture rotation is a climate 

smart strategy adopted by local farmers to cope with increasing impacts of climate change (sea 

level rise and climate variability). Findings showed integrated farming practices, in general, 

have proved its advantages over other models under impacts of climate change. The integration 

of dry season shrimp farming into rice fields has significantly raised incomes for farmers in 

saline affected areas. By integrating shrimp with rice, pond sediments were used to fertilize 

rice crops that results in reducing chemical fertilizer use in rice production. Whereas, rice crop 

works as a natural filtration system to minimize risks of disease outbreak for shrimp crops 

(30% less risk compared to mono-shrimp). Shrimp and rice farming integration also 

contributed to improving the efficiency of land use, as well as to the reduction of land 

degradation. 

1.2 Pokkali & Kaipad wetlands of Kerala 

Coastal intertidal wetlands are one of the most productive ecosystems on earth supporting high 

biodiversity. Traditional agriculture, animal husbandry and fisheries in these coastal wetlands 

have supported the livelihood of local communities immensely over many centuries. Saline 

tolerant paddy cultivation and traditional capture based aquaculture in coastal wetlands are 

practiced in many places especially in tropical countries. Such traditional integrated paddy-

                                                           
1 Trinh Q. Tu, Tran V. Nhuong, Phan T. Lam ,” Integrated rice-shrimp as a smart strategy to cope with climate 

change in the Mekong Delta, Vietnam,” Climate Smart Agriculture 2015- Global Science Conference, March 16-

18 , 2015, Le Corum, Montepellier, France 
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shrimp farming system is popular in India and is known by different names locally. 

Bheries/Bhasabhada of West Bengal, Khazan of Goa, Gazani of Karnataka, Pokkali of Central 

Kerala and Kaipad of North Kerala are such traditional integrated farming systems. The use of 

salt tolerant, traditional tall paddy varieties for agriculture and brackish water species of shrimp 

and fish for traditional capture based aquaculture in these coastal marshes offer an opportunity 

for popularisation of this traditional farming system, which are on decline over the last few 

decades for various reasons. 

 

This farming system needs to withstand the vagaries of climatic changes including flooding 

due to uneven monsoon or rise in sea water level due to global warming, tidal flow and 

moderate changes in temperature. It is also expected that more wetlands adjacent to coastal 

wetland may get inundated by sea level rise in near future.2 Hence management of coastal 

wetland for coastal protection as well as for its continued use for livelihood support need 

immediate attention. Promotion of climate adaptive traditional agriculture and aquaculture 

systems like Pokkali or Kaipad gets relevance in these contexts.  

 

Traditional brackish water paddy-shrimp farming system of Northern Kerala called Kaipad 

farming is an ‘integrated organic farming system’, where rotational farming of paddy and 

shrimps is practiced. During monsoon season, when the salinity is very low a crop of paddy is 

grown here. Shrimps/fish are grown mainly during the rest of the year. However simultaneous 

farming of another crop of shrimps along with paddy is also practiced to small extent. The 

farming practice followed is a traditional capture based aquaculture system which is known as 

Traditional Paddy cum prawn filtration. About 4000 hectares of these wetlands exists in 

Kasaragod, Kannur and Kozhikode districts, as a major extent and 2500 hectares, in Kannur 

district.3 A similar system of Pokkali Paddy-shrimp cultivation is prevalent in Ernakulam, 

Thrissur and Alappuzha districts of Central Kerala. About three decades back over 25000 

hectares of these wetlands existed in these districts. But in the recent past, even here the farming 

has reduced significantly. Only 2200 hectares are under farming now. There is urgent need to 

revive farming in these areas also.  

 

About four decades back, around 2500 hectares of Kaipad land was under rice farming in 

Kannur district including the Kaipad lands of Kattampally region (930 ha). When Kattampally 

regulator was opened to allow tidal influx in 2009, these areas became available for reviving 

Kaipad farming. However at present only 400 hectares of Kaipad is under farming in the 

district. These areas lie in Ezhome, Cherukunnu, Kannapuram, Puzhathi, Kolachery and 

Chelora Gram Panchayats. In central Kerala presently there is 8,200 hectares of Pokkali 

filtration fields out of which only 2200 hectares is utilised. About 5,765 hectares remains not 

                                                           
2 The relevant pages from the Kerala SAPCC have been included in the Annexure with the relevant passages 

underlined 

3 Sahadevan, P.C. 1966. Rice in Kerala Agriculture information service, Department of Agriculture, Kerala State. 

Pp.239 
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utilised or partially utilised. Many of the paddy cum filtration fields become non-operational 

due to broken bunds and insufficient bund height in many places due to the increase in high 

tide level especially during the spring months. 

Figure 1: Kaipad lands Ezhome village of Kannur district 

 
 

The over flow of water over the bunds cause damages to the bunds and paved way for the 

spread of shrimp disease from one farm to another. This also leads to escape of fish/shrimp 

grown in the farms. This situation compels the farmers who operate the farms to refrain from 

both paddy and shrimp farming. ADAK has accessed the possibility to bring back the paddy 

cum shrimp farming practice in the presently unutilised or under-utilised areas. The revival is 

possible in 1100 hectares of the Kaipad land in Kannur district of Northern Kerala and 5765 

hectares in Ernakulam, Thrissur and Alappuzha districts of Central Kerala. So in order to 

motivate farming activity, the farmers are to be assisted for heightening and strengthening of 

bunds, installation of proper sluice gate and pumps. They are also to be assisted with necessary 

input for the farming operations. In this proposal 300 hectares of Kaipad lands in Northern 

Kerala and 300 hectares of the Pokkali fields in Central Kerala are proposed to be developed 

and operated. This has to be extended for the entire fields available in future projects in a phased 

manner.  

Table 1: Area of Kaipad lands in Various Gram Panchayats of Kannur District 

Name of Local 

Body 

Area of Kaipad 

land(hectares) 

Presently farmed 

area of Kaipad 

land(hectares) 

Area of Kaipad 

land that can be 

Revived(hectares) 

Ezhome 425 110 120 

Pattuvam 200 20 90 

Cherukunnu 350 90 120 

Kunhimangalam / 

Cheruthazham 
100 - 50 

Kannapuram 100 30 30 
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Name of Local 

Body 

Area of Kaipad 

land(hectares) 

Presently farmed 

area of Kaipad 

land(hectares) 

Area of Kaipad 

land that can be 

Revived(hectares) 

Mattool 40 - 10 

Pappinisseri 35 - 15 

Thaliparamba 60 25 15 

Pinarayi 40 05 15 

Chirakkal 120 0 90 

Narath 170 10 120 

Puzhathi 130 50 50 

Kolachery 110 40 60 

Elayavoor 05 0 05 

Mundari 140 10 120 

Kuttiyattoor 20 0 10 

Mayyil 05 0 0 

Chelora 250 30 190 

TOTAL  2300 420 1100 

Source: ADAK Survey Report, PAN FISH BOOK (2011) published by Dept. of Fisheries 

 

Figure 2: Map of Kannur District showing Kaipad Farming Area 

 

 

 

 

 



11 
 

Table 2: Area of Pokkali lands in Central Kerala 

Sl. 

No. 
Name of Local body 

Area of 

Pokkali /prawn 

filtration fields 

(hectares) 

Presently 

farmed area of 

Pokkali /prawn 

filtration fields 

(hectares) 

Area of Pokkali 

/ prawn 

filtration fields 

land that can 

be revived ( 

hectares) 

ERNAKULAM DIST 

 

North Paravur Taluk 

1 Puthanvelikkara 9.39 2.8 6.57 

2 Vadakkekara 27.37 8.21 19.16 

3 Paravur 29.08 8.72 20.36 

4 Karumalore 16.67 5.00 11.67 

5 Kottuvally 328.42 98.52 230.00 

6 Ezhikkara 382 115.00 267.00 

7 Varappuzha 227.18 68.15 159.00 

8 Chittattukara 4.86 1.5 3.36 

 Sub Total 1024.97 307.9 717.12 

Kanayannur Taluk 

1 Kadamakkudy 507.22 152.00 355.22 

2 Cheranallur 167.41 50.00 117.41 

3 Kochi 21.69 6.5 15.69 

4 Mulavukadu 372.32 111.00 261.32 

5 Thripunithura  135.93 40.00 95.93 

6 Maradu 196.11 50.00 146.11 

7 Kumbalam 75.64 22.00 53.64 

8 Udayamperoor 96.99 29.00 67.99 

 Sub Total 1573.31 460.5 1113.31 

Kochi Taluk 

1 Pallippuram 54.66 16.00 38.66 

2 Kuzhuppilly 287.07 86.00 201.07 

3 Edavanakad 212.8 63.84 148.96 

4 Nayarambalam 418.6 125.58 293.02 

5 Njarakkal 182.42 54.73 127.69 

6 Elamkunnapuzha 101.34 30.4 70.94 

7 Palluruthi 201.79 60.53 141.26 

8 Kochi 48.18 14.45 33.73 

9 Kumbalanghy 584.32 175.00 409.32 

10 Chellanam 349.21 104.00 245.21 

 Sub Total 2440.39 730.53 1709.86 
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Sl. 

No. 
Name of Local body 

Area of 

Pokkali /prawn 

filtration fields 

(hectares) 

Presently 

farmed area of 

Pokkali /prawn 

filtration fields 

(hectares) 

Area of Pokkali 

/ prawn 

filtration fields 

land that can 

be revived ( 

hectares) 

THRISSUR DISTRICT 

Kodungallur Taluk 

1 Poyya 123 37.00 86.00 

2 Mala 45 13.5 31.5 

3 Puthenchira 152.57 45.77 106.79 

4 Vellangalur 396.6 119.00 277.6 

5 Kodungallur 226.4 67.92 158.48 

6 Sree Narayanapuram 10 3 7 

7 Padiyoor 4 1.2 2.8 

 Sub Total 957.57 287.39 670.17 

ALAPPUZHA DISTRICT 

Cherthala Taluk 

1 Aroor 235 70.5 164.5 

2 Ezhupunna 515 155.00 360.00 

3 Kodamthuruthu 432 130.00 302.00 

4 Kuthiathod 111 33 78.00 

5 Thuravoor 393 118.00 275.00 

6 Pattanakkad 190 57.00 133.00 

7 Arookutty 10 3.00 7.00 

8 Thycattussery 110 33 77.00 

9 Pallippuram 33 10 23.00 

10 Vayalar 145 44 101.00 

11 Kadakkarappally 10 3.00 7.00 

12 Panavally 33 10.00 23.00 

13 Perumbalam 6 1.8 4.2 

 Sub Total 2223 668.3 1554.7 

Source: ADAK Survey Report, PAN FISH BOOK (2011) published by Dept. of Fisheries 
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Figure 3: Map of Ernakulam District showing Pokkali farming area 

 

 

 

Figure 4: Map of Thrissur District showing Pokkali farming area 
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Figure 5: Map of Alappuzha District showing Pokkali farming area 

 

 

The decline in extent and farming areas of both Kaipad and Pokkali are due to various 

reasons.  

1. Conversion of wetlands for other agricultural purpose like coconut plantations; 

2. Reclamation for infrastructure development;  

3. Construction of barriers for preventing saline intrusion like Thanneermukkom 

regulator in Alappuzha and Kattampally regulator in Kannur district; 

4. Collapse of bunds of paddy polders (padasekaram) and increasing tidal level/surges; 

5. Pollution;  

6. Fallowing of lands due to displaced farm labourers; 

7. Invasion of alien species like Water Hyacinth, Hydrilla etc. 

Large areas of both Kaipad and Pokkali have been converted for other agriculture or reclaimed 

for various developmental purposes. The conversion of wetlands especially saline wetlands 

would results, in addition to the loss of economic and ecologic benefits received from these 

wetlands, also obstruct the carbon sequestration process from these wetlands, and more, result 

in increased emissions of GHGs like CO2 and CH4. Construction of barriers to prevent tidal 

flux also resulted in total collapse of the ecology of Kaipad and Pokkali wetlands. The acid 

sulphate soils of these wetlands need regular tidal flux and monsoon fresh water runoff to 

neutralise the acidity and sulphur content of the soil. The increase in acidity and sulphur content 

of the soil render the wetlands unsuitable for farming besides increase in growth of undesirable 
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species of plants. The decrease in salinity in certain areas of Pokkali wetlands have resulted in 

excessive growth of exotic weed-water hyacinth, Eichhornia crassipes, the total removal of 

which is practically difficult.   

Figure 6: Growth of exotic weed, Eichhornia crassipes, in Pokkali wetlands 

 

 

Figure 7: Destruction of Kaipad wetlands of North Kerala 
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The only remedy to prevent conversion/reclamation of wetlands like Pokkali/Kaipad is to 

ensure its economic utilisation for livelihood support to the local community, which also 

ensures the ecosystem services including carbon sequestration. Generally paddy soil, especially 

coastal soil, sequesters more carbon than upland soil. At a given C input, the C sequestration 

efficiency was greater in paddy soil than in upland soil, which may be attributed to lower 

microbial activity but greater chemical (i.e., oxalate-soluble Fe) and physical stabilizations 

(i.e., soil structure) in paddy field. Research indicate that paddy soil may sequester more SOC, 

with higher efficiency, than upland soil does.4 In Pokkali/Kaipad system since most of the 

vegetative part of the paddy is left in the field to add to the sediment and the post-harvest 

vegetation also add to the soil sediments, C sequestration efficiency would be much more. 

1.3 Selection of project sites 

In order to select 600 hectares for the project (300 hectares of Kaipad land from Kannur District 

and 300 hectares of Pokkali land from Ernakulam, Thrissur and Alappuzha districts) a survey 

of Kaipad and Pokkali lands were carried out. In the tables below we provide the details of the 

surveyed Kaipad and Pokkali lands. 

Table 3: Surveyed Kaipad lands in Kannur District 

Sl No. Location(Grama panchayat / 

Municipality/ Corporation) 

Area (Ha) 

1 Mundari  20 

2 Kolachery 20 

3 Pattuvam 20 

4 Cherukunnu 30 

5 Chirakkal 202 

6 Chelora 35 

7 Ezhome  65 

8 Dharmadom 15 

9 Eranholi 20 

10 Pinarayi 20 

11 Narath  10 

12 Ramanthali 5 

 TOTAL 462  

 

Table 4: Surveyed Pokkali lands  

Kochi Taluk 

Sl. 

No. 

Location(Grama panchayat / 

Municipality/ Corporation) 

Area (Ha) 

1 Nayarambalam 31.00 

2 Narakkal 14.00 

                                                           
4 (Crooks, S. et al. 2011) 
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3 Elamkunnapuzha 8.00 

4 Kumbalanghi 44.00 

5 Chellanam 26.00 

 Sub Total 123.00 

 

Kodungallur Taluk 

Sl. 

No. 

Location(Grama panchayat / 

Municipality/ Corporation) 

Area (Ha) 

1 
Poyya 13.00 

2 Mala 5.00 

3 Puthenchira 16.00 

4 Vellangallur 42.00 

5 Kodungallur 24.00 

6 S.N.Puram 1.00 

 Sub Total 101.00 

 

Cherthala Taluk 

Sl. 

No. 

Location(Grama panchayat / 

Municipality/ Corporation) 

Area (Ha) 

1 
Ezhupunna 38.00 

2 Kuthiathode 8.00 

3 Kodamthuruth 32.00 

4 Thuravoor 29.00 

 Sub Total 107.00 

 

Once the project begins we will begin the process of site selection at the micro-level through 

the use of an extensive list of selection criteria. The official selection criteria developed by the 

Department of Fisheries has been provided below for reference: 
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Figure 8: Selection criteria for Pokkali and Kaipad lands for project activity 
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1.4 Pokkali/Kaipad wetlands and sea level rise 

Since the mid-19th century, sea level has been rising, primarily as a result of human-induced 

climate change. During the 20th century, sea level rose about 15-20 centimetres (roughly 1.5 

to 2.0 mm/year), with the rate at the end of the century greater than over the early part of the 

century. Satellite measurements taken over the past decade, however, indicate that the rate of 

increase has jumped to about 3.1 mm/year, which is significantly higher than the average rate 

for the 20th century. Projections suggest that the rate of sea level rise is likely to increase during 

the 21st century.  

Figure 9: Sea-Level Rise Trend 

. 

  

Source: wildwildweather.com 

 

According to the IPCC, even the best-case scenarios indicate that a rising sea level 

would have a wide range of impacts on coastal environments and infrastructure. Effects 

are likely to include coastal erosion, wetland and coastal plain flooding, salinization of 

aquifers and soils, and a loss of habitats for fish, birds, and other wildlife and 

plants.  The Environmental Protection Agency estimates that 26,000 square kilometres 

of land would be lost should sea level rise by 0.66 meters, while the IPCC notes that as 

much as 33% of coastal land and wetland habitats are likely to be lost in the next 

hundred years if the level of the ocean continues to rise at its present rate. Even more 

land would be lost if the increase is significantly greater. And this is quite possible in 

Kerala where there is shift or increase in extent of wetlands like Pokkali and Kaipad 

with increase in salinization, the adaptive measure for these wetlands would be farming 

of saline tolerant tall paddy varieties and farming of euryhaline species of fish and 

shrimps.5 

 

                                                           
5 Sea-level rise and projections for Kerala, Dept. of Environment, details in Page number 29 and 30 (SAPCC 
Kerala, 2014). 

http://wildwildweather.com/forecastblog/2008/09/
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1.5  Climate change and wetlands 

 

There is overwhelming consensus amongst climate scientists that the Earth’s warming in recent 

decades has been caused primarily by human activities that have increased the amount of 

greenhouse gases (GHGs) in the atmosphere. To mitigate the most serious impacts of climate 

change a range of different strategies to lower GHG concentrations in the atmosphere are 

required. One approach is to reduce the emissions from human activity and another one is to 

prevent or reduce emissions from natural sources. Vast amount of organic carbon is retained in 

water bodies and sediments. Healthy coastal wetlands store vast amounts of organic carbon in 

sediments and biomass. This carbon is released as CO2 into the atmosphere when ecosystems 

are damaged or lost. Ongoing coastal ecosystem conversion and degradation, in many places 

exceeding the rates of ecosystem loss on land, lead to continuous and significant emissions. 

Working with nature to reduce GHG emissions and to enhance carbon sequestration—or 

ecosystem based mitigation—is not a new concept. The United Nation Framework Convention 

on Climate Change (UNFCCC) as well as the Kyoto Protocol make clear reference to reducing 

emissions by sources and removals by sinks in natural systems. Coastal wetlands and marine 

ecosystems sequester carbon within standing biomass, but even more within soils. In many 

cases these peat-like soils have been continuously building for over 5,000 years, or longer.6 

Wetlands in saline environments have the added advantage of emitting negligible 

quantities of methane, a powerful greenhouse gas, 25 times potent than CO2
7

, whereas 

methane production in freshwater systems partially or wholly negate short-term carbon 

sequestration benefits. However, over multi-century time scales all coastal wetlands are net 

GHG sinks. The formation of methane occurs in low salinity or non-saline environments and 

requires strictly anaerobic conditions. Methane production is generally intense in brackish and 

freshwater tidal flats and marshes because of the high organic matter content of the soils at 

anoxic depths. Methane production decreases by two orders of magnitude, to negligible levels, 

as salinity increases to roughly ½ that of seawater because of the impact of sulphate on 

biogeochemical processes.8 

1.6 Carbon sequestration by Coastal wetlands and near-shore marine ecosystems  

Coastal wetlands consist of a mosaic of habitat types that include mudflats, salt marshes, 

brackish marshes, mangroves, freshwater tidal wetlands, and high intertidal forested and scrub 

wetlands, and coastal peat lands. All coastal wetlands are long term net sinks for atmospheric 

                                                           
6 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate 

Change through Restoration and Management of Coastal Wetlands and Near-shore  Marine Ecosystems 

Challenges and Opportunities” March 2011 

7 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate 

Change through Restoration and Management of Coastal Wetlands and Near-shore  Marine Ecosystems 

Challenges and Opportunities” March 2011 

8 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate 

Change through Restoration and Management of Coastal Wetlands and Near-shore  Marine Ecosystems 

Challenges and Opportunities” March 2011 
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CO2 through production of standing biomass and burial of primarily root and rhizome organic 

matter in sediment. The amount of carbon stored can be variable depending upon wetland type 

and landscape setting. Where present, vegetation sequester carbon within soils in a manner 

very similar to intertidal wetlands, producing deposits of organic rich sediments. Occupying 

only 2% of seabed area, vegetated wetlands represent 50% of carbon transfer from oceans to 

sediments.9 This carbon can remain stored for millennia. Drainage of coastal peat lands, 

forested tidal wetlands, tidal freshwater wetlands, salt marsh and mangroves emits large 

amounts of CO2 directly to the atmosphere, and also leads to decreased carbon sequestration. 

Improved management of our wetland system would slow or reverse current loss of carbon 

sequestration capacity. Sustainable management of coastal wetlands and near-shore marine 

ecosystems also offer a wide range of co-benefits, including shoreline protection, nutrient 

cycling, water quality maintenance, flood control, habitat for birds, other wildlife and 

harvestable resources such as fish. Together, these increase the resilience of coupled ecological 

and social systems to the impacts of climate change. The coastal wetlands of Kerala, occupying 

13%10 of the total geographical area of the state plays important roles in ecology, economy and 

social well-being of the people. The brackish water tidal mudflats in addition to the carbon 

sequestration process over the many thousands of years also offer an opportunity for agriculture 

and aquaculture production for the last two thousand years. The integrated farming system of 

Pokkali and Kaipad where saline tolerant paddy is cultivated along with integration of fishery 

offers an opportunity of climate resilient farming practice in the event of the change in climate 

scenario particularly in the recent decades. 

  

                                                           
9 Crooks, Stephen; Herr, Dorothee; Tamelander, Jerker; Laffoley, Dan and Vandever, Justin,” Mitigating Climate 

Change through Restoration and Management of Coastal Wetlands and Near-shore  Marine Ecosystems 

Challenges and Opportunities” March 2011  

And 

Duarte, C.M., Middelburg, J.J., Caraco, N., “Major Role of Marine Vegetation on the Oceanic Carbon Cycle. 

Biogeosciences” 2:1–8. 

10 National Wetland Atlas, Kerala (Ministry of Environment and Forest, Govt. of India) (2010) 
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PART II: Brackish water paddy farming systems of Kerala 

2.1 Pokkali farming 

The term Pokkali refers to a salt tolerant rice cultivar grown in the coastal saline soils of Kerala. 

The areas of Pokkali cultivation are famous as Pokkali land and the rice produced in this tract 

is famous as Pokkali rice. Many value added products are produced from Pokkali rice 

Majority of Pokkali lands lie between Vembanad Lake and the Arabian Sea and are distributed 

in 33 Panchayats, two municipalities and one city corporation area in the districts of 

Ernakulum, Thrissur and Alappuzha. The fields are submerged with saline water during most 

of the periods and tidal amplitude has direct impact on the salinity and water level in the field. 

As distinct from the saline soils elsewhere in India, the origin, genesis and development of 

these soils are under peculiar climatic and environmental conditions. Soil is stiff impervious 

clay, rich in organic matter, bluish black in colour and is more than 1 m deep. The soil is hard 

and it creates deep fissures when dry and sticky when wet. With regard to the nutrient status, 

the soil is highly fertile with respect to major nutrients 

During summer months, due to ingression of salt water from the sea, the soil becomes saline. 

However, when the salinity is washed off in heavy monsoon rains, the inherent acidity of the 

soil regenerates. The soil is highly acidic, the pH being 3.0-4.5. Water soluble salts like 

sulphates and chlorides of Na and Mg are present in high proportion. In dry conditions, white 

encrustations of aluminium hydroxide develop on the soil surface. With the onset of monsoon, 

the salinity of the soil gradually decreases and the water becomes fresh and fit for cultivation 

of paddy. A special system of farming viz. Pokkali rice cultivation has been evolved through 

ages by the farmers of the area for the maximum utilization of available resources without 

affecting the ecosystem. After the paddy cultivation, the fields are used for prawn/fish 

cultivation. In more than 90 percent of single cropped lands, rice cultivation is done during the 

low saline phase from May-June to September –October. Different stages of Pokkali/ Kaipad 

cultivation are shown below. 
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Figure 10: Different stages of Pokkali/Kaipad fields 
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2.2 Pokkali Varieties and their importance 

Pokkali system mainly depends on traditional Pokkali cultivars and high yielding varieties 

derived from these cultivars. Choottupokkali, Cheruviruppu, Kuruka, Anakodan, Eravapandy, 

Bali, Orkayama, Orpandi and Pokkali are the traditional cultivars prevalent in this tract. 

Improved varieties developed from the Rice research Station. Vyttila (VTL-1 to VTL-8) Kerala 

Agricultural University, are now popular mainly with respect to high yield. Pokkali land races 

are world famous for their salinity tolerance gene SalTol QTL and are in wide use in the 

international rice improvement programmes for salinity tolerance. They are also tolerant to soil 

acidity and submergence, which make them suitable for adaptive agriculture in the event of 

increasing salinity and submergence. 

In a recent study conducted at the Rice Research Station, Vyttila, to explore the medicinal 

values of Pokkali rice, it is proved that the Pokkali varieties are very rich in antioxidants like 

oryzanol, tocopherol and tocotrienol. These contents are even higher than that of the medicinal 

rice njavara. The taste of Pokkali rice is well known particularly rice flour, rice bran, rice flakes 

and many breakfast items made out of it. The local people of this tract relish the kanji made 

out of Pokkali rice. The Pokkali rice is rich in amylase content and hence it can be popularized 

as rice which is good for diabetic patients. 

2.3 Kaipad Rice cultivation 

Kaipad system of rice cultivation is an integrated organic farming in which rice cultivation and 

aquaculture go together in brackish water marshes. Rice faming in Kaipad is carried out in a 

peculiar way in a low to medium saline phase of production cycle during June to October. No-

chemicals /organic fertilizers are used in rice farming. Soils of Kaipad have always been 

naturally fertile. Possible reasons for high fertility of Kaipad areas include organic matter 

coming along with river water which is from forest waste of mountains, remnants of sea 

creatures and excretion of migratory birds. Tidal flows make field highly fertile through a 

symbiotic relationship between rice crop and prawn, shrimp, fish etc. Rice crop draws nutrients 

from the excrement and other remnants of sea creatures. On Harvest of paddy only the seed 

part (panicle) is taken as harvest leaving the rest of rice plant to decay in increasing saline 

water. This decomposing increases fertility of soil and forms food of shrimp and fish in 

following culture.  Another reason for fertility is of high degrading capacity of marine fungi 

seen in Kaipad.  

Rice varieties at Kaipad lands are salt resistant and non-lodging growing to a height of 154 cm 

on an average. Most common varieties cultivated are Kuthir, Orkayama. Other local varieties 

which are cultivated at certain pockets of Kannur and Kozhikode  districts  and need a revival 

is Chovverian, Kandarkutty, Bali, Kuttoosan, Orpandi and Orthadiyan.  

Kaipad varieties are high yielding with an average yield of 3000Kg/Hectares. Harvesting is 

done by second week of October. Though all are sown at the same period Kaipad variety differs 

in their time of harvest. Kuthir variety can be harvested by end of October while Orhkyma is 

ripe enough to be harvested only by second week of November. Since the rice plant is 5-6 feet 
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long and cannot be carried for long distance only the seed part is taken as harvest leaving the 

rest of rice plant to decay in increasing saline water.  

Kaipad Paddy absorbs large quantities of Carbon acting as a carbon sink. Kaipad and all 

wetlands avoid carbon emission and is a promising option for climate change mitigation. 

2.4 Traditional Shrimp Filtration 

Traditional prawn filtration known as chemeenkettu is an age old practice in Kerala .The 

farming is undertaken in the low lying paddy fields close to the estuaries and lower reaches of 

rivers. This type of farming is mostly confined in Ernakulum, Thrissur, and Alappuzha Districts 

in Central Kerala and in some parts of North Kerala. 

The preparation for prawn filtration starts soon after the harvest of paddy. By this time the rainy 

season is over and the salinity of water reaches a level conducive for large scale ingression of 

post larvae and juveniles of shrimp in the coastal inlets and adjoining rice fields. November-

April is the normal period of this filtration. As part of the preparation bunds are strengthened 

and sluices installed for the exchange of tidal water. In order to facilitate free exchange of water 

channels are provided along the periphery and centre of the paddy field. 

Once the preliminary preparation is over the field is ready for trapping and holding of the 

shrimp/fish seed. The water is allowed to enter the fields during high tide with great force 

which carry sizable quantity of shrimp/fish seed. As the force of the incoming tide water 

decrease, the sluice is closed with shutter plank. With the onset of low tide, water is let out 

through the sluice fitted with screens to prevent the escape of entered animals and to facilitate 

entry of water during the next high tide. Once the level of water inside the field has reached a 

minimum, the sluice is closed with shutter. During the next high tide water is allowed to get in 

again and the process is repeated for 2-3 months. After this period harvesting of shrimp is 

carried out during the low tide, using a conical filtration net fitted in the sluice. Water is allowed 

to pass thorough the net with force during the low tide. The shrimp carried along the water 

current are collected in the cod end of the filtration net. This type of harvesting is carried out 

towards the end of the season for about 8 days in a fortnight in the spring tide phase, just before 

and after the full and new moon. The final harvesting is done by draining the field and resorting 

to cast netting and even hand pricking. 

Figure 11: Traditional sluice gates 
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Figure 12: Bag net in operation 

 

Figure 13: Harvested shrimp 

 

2.5 Women in Pokkali/Kaipad farming 

The total Pokkali lands were originally estimated to be 25,000 hectares. Large areas are 

converted for coconut cultivation and other purposes. The present area is estimated to be 9,000 

hectares. Year by year the area under Pokkali cultivation is declining. The present area under 

regular cultivation is 2,000 hectares. In another 5,000 hectares paddy cultivation is done 

occasionally i.e., only when the climatic conditions are favourable. 

Kaipad and Pokkali is a traditional indigenous method of cultivation and have a great role in 

maintaining the eco-system of the region. The raising of fish in paddy fields either together 

with rice or after the harvesting of paddy is an age-old system. The system of fish culture varies 

depending on the ecological settings of the rice fields. However it is carried out on a significant 

scale in the coastal wetlands than on the upland rice fields. 

The practice of taking a paddy crop followed by prawn filtration practice provides labour and 

regular income to the farmers all around the year. The number of farmers involved in regular 
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Pokkali cultivation is estimated to be 11,60511. The total labour involved for Pokkali farming 

in 207 man days per hectare- 84 men and 123 women.  Labour requirement of seasonal Pokkali 

fields for Chemeenkettu is estimated at 246 per hectare-181 man and 65 women. Pokkali work 

is generally hard because all the work has to be done in muddy water and without needed 

expertise it is impossible to do the work. On the traditional front of rice – fish cultivation, due 

to decline in extent of farming, the labour days of women and their income is systematically 

getting reduced. 

The maximum number of work days for an expert female worker can be calculated as 30 days. 

In reality an expert female worker can expect 15-20 days of work in one season under the best 

possible environment. During the seasonal Chemeenkettu, i.e. from December to April, prawn 

peeling and hand picking of fish are the main source of income for women. During the five 

months of prawn harvest women get prawns for around 60/70 days. Every month there will be 

two thakkams (prawn availability period; one thakkam is seven days.). During this time one 

woman may get around 5 kilos of prawns for peeling. The rate of peeling is ₹ 4/kg for high 

quality and ₹ 8 for thelly12. After Kettukalakkal (final harvest) on April 14, traditional practice 

of rice/ fish farming the maximum workdays of a female worker can be calculated something 

like 30 days during Pokkali, 70 days during chemeenkettu and 45 days after kettukalakkal. That 

is, a total of 145 days per annum. From the available 123 man days /hectares for women, an 

individual woman is getting hardly 30 days of work due to the large number of women 

labourers available and the consistent decline in the area of Pokkali cultivation.13 

Conversion of Pokkali and Kaipad fields can ultimately result in displacement of female 

labourers who are traditionally farm hands.  On the traditional front of rice-fish cultivation the 

labour days of women and their income is systematically getting reduced.  There is 

displacement. Low wage are forcing women folk to move on to other jobs. Concentration of 

shrimp peeling sheds is providing job opportunity to these displaced women agricultural 

labourers.  Shrimp peeling sheds are capable of providing 150-200 days of employment to these 

women.  Due to the absence of export oriented peeling sheds the displaced women are not 

easily absorbed.  The age factor along with the geographical structure and lack of transportation 

facility in the coastal Panchayat prevents the women from finding out job opportunities 

elsewhere. Moreover our social structure prevents women from migrating.  

  

                                                           
11 Shyna, P.A. and Joseph, Sheela,” A Micro Analysis of Problems of Displaced Women Agricultural labourers 

with Special Emphasis to the Pokkali fields of Vypinkara” 

12 Shyna, P.A. and Joseph, Sheela,” A Micro Analysis of Problems of Displaced Women Agricultural labourers 

with Special Emphasis to the Pokkali fields of Vypinkara” 

13 Purushan, K.S. 2004 
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Figure 14: Women in Pokkali/Kaipad farming 

 

 

 

 

Revival of Pokkali/ Kaipad farming would provide more employment opportunities to the local 

community especially women folk. Traditionally, in paddy farming, most of the activities like 

preparation of seed for sowing, sowing of sprouted seed, harvesting, winnowing and other post-

Sorting of shrimps/fish 

Sowing of sprouted seed 
Transplantation of seedlings 

Collection of fodder from wetland 

Collection of shrimp by thappal Collection of shrimps by therakkal 
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harvest processing are mostly done by women. In traditional shrimp filtration, the sorting of 

shrimps, its packing is mostly done by women. In addition, collection of shrimps in traditional 

ways like thappal (hand-picking of shrimps), and therakkal (aggregation and collection of 

shrimp in shallow waters) are common in Pokkali/ Kaipad wetlands which also give additional 

income to women. Fodder from Pokkali/ Kaipad wetlands support cattle rearing of nearby 

areas, which also provides additional income mainly to women.  
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PART III- The Proposal 

3.1 Introduction 

The proposal is to revive 300 hectares of Pokkali wetlands (100 hectares each in Thrissur, 

Ernakulum and Alappuzha districts) and 300 hectares of Kaipad wetlands in Kannur 

districts. For this extensive earthen bunds have to be constructed along the margin of the 

rivers/backwaters (marginal bunds) and along the periphery of each paddy polders 

(padasekarams). An adequate number of sluice gates have to be provided to regulate water 

level and to facilitate fish/shrimp harvest. Suitable species of mangroves will be planted 

along the periphery of the marginal bunds to protect the bunds from damage due to heavy 

monsoon fall, waves, increase in water level and tidal surges. Though 5 hectares is proposed 

as an individual unit to be taken up by each beneficiary group, many such units can be 

clustered in a common wetland, farming activity taken by all beneficiaries groups together. 

The developmental/farming cost for each unit on an average comes to 20.815 lakhs. It is 

expected that the revival of Pokkali/Kaipad farming would result in considerable increase 

in production of paddy and fish from these wetlands, giving more employment 

opportunities to local people, especially rural women.180 number of man-days of work will 

be generated from each hectare of these wetland so that revival of 600 hectares of wetlands 

would generate.1, 21,680 man days employment in an year, of which 43,200 number would 

be for women. 2.5 tonnes of paddy and 0.75 tonn of fish/shrimp are expected to be produced 

from each hectare of wetland, so that a total of 1500 tonnes of paddy and 450 tonnes of fish 

can be produced in a year from 600 hectares of such wetlands. Total revenue generated 

from paddy fish production from 600 hectares would be to the tune of 23.25 crores/year. 

3.2    Project Objectives  

 

The main objectives of the proposal are  

 

► To provide the main infrastructure facility of strong outer bunds for wetlands and with 

sufficient height to withstand the rise in sea level, flood and sudden tidal surges due to 

climate change. 

► To promote adaptive farming practices by using tall varieties of salt tolerant paddy and 

integrating fishery with euryhaline fish/shrimp species in the event of rising water level 

and salinity in coastal wetlands in the event of climate change. 

► To enhance overall productivity of the wetland eco-system culture and pisci culture.  

► To sustain paddy cultivation and reduce cost of production.  

► To increase per capital income of farmers and labourers and to generate more 

employment opportunities in rural areas.  

► To increase foreign exchange earnings through increased exports of shrimp.  

► To maximize the inland fish production through sustainable aquaculture. 

► To ensure ecosystem service provided by these wetlands in the event of global climate 

change.  
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3.3 Project Components and Financing 

Table 5: Project components and financing 

No. Project 

Components 

Expected 

Concrete 

Outputs 

Expected Outcomes Amount 

(crores`) 

1. Bund/ 

embankment 

formation with 

sluice gates at 

required 

intervals 

and to provide 

other facilities 

to operate the 

farms 

Construction of a 

strong earthen 

bund 

 

Construction of 

sluice gates at 

regular intervals 

in order to 

regulate water 

level and 

to facilitate fish 

harvest and water 

management 

Retain water level to support 

paddy and fish farming by 

preventing un necessary influx of  

water and to prevent the escape of 

farmed animals and spread of 

disease 

 

Regulate water level in paddy 

polders, facilitate water exchange, 

fish harvest and to check entry of 

high saline water to potable water 

sources. 

15.7136 

2 Shrimp 

Farming 

(summer crop) 

Production of 

shrimp twice in a 

year increasing 

earnings for local 

farmers 

 

Generation of additional 

livelihood options for local 

farmers 

 

Reclamation of land threatened by 

sea level rise 

 

Reduce displacement of labourers 

from nearby areas 

4.8109 

3 Rice and 

Shrimp 

Farming 

Simultaneous 

cultivation of rice 

and shrimp / fish 

during one season 

(monsoon season) 

in low lying 

wetlands where 

there was 

previously no 

cultivation 

Generation of additional 

livelihood options for local 

farmers 

Reclamation of land threatened by 

sea level rise 

Reduce displacement of labourers 

from nearby areas 

4.4536 

4 Capacity 

Building for 

Farmers 

  0.0992 

5 Survey 

Expenses, 

Verification, 

Extension & 

Awareness 

Creation & 

documentation 

  0.30 



32 
 

No. Project 

Components 

Expected 

Concrete 

Outputs 

Expected Outcomes Amount 

(crores`) 

6 Mid Term and 

Final Review 

  0.50 

7 Contingency   2.5877 

8 Project 

Managerial 

expense 

to executing 

entity 

  4.2697 

9 Fee for Project 

implementation 

Entity 

  0.9962 

 Total Project 

Cost 

  33.7309 

 

3.4 Projected Calendar  

The farming calendars for Pokkali and Kaipad farming has been provided below: 

Figure 15: Pokkali Farming Calendar 

 

Figure 16: Kaipad Farming Calendar 

 

 

 

 

S.No. Activity May June July Aug Sep Oct Nov Dec Jan Feb Mar Apr

1 Soil Preparation for Paddy Cultivation

2 Paddy Sowing

3 Paddy culture

4 Harvestof Paddy 

5 Preparation for Shrimp/ fish Farming

6 Shrimp/fish Farming

7 Shrimp/ Fish Harvest

Shrimp/Fish Crop

Paddy Crop

S.No. Activity Apr May June July Aug Sep Oct Nov Dec Jan Feb Mar

1 Land Preparation for Paddy Cultivation

2 Release of fish/ shrimp seeds after planting of paddy

3 Paddy Farming (1st crop)

4 Shrimp Farming (1st crop)

5 Pond Preparation for shrimp/ fish farming (2nd crop)

6 Shrimp/ fish Farming

Shrimp Crop

Paddy Crop

Combined activities for shrimp and paddy
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3.5 Awareness/capacity building 

Before beneficiary selection is carried out, awareness programmes would need to be conducted 

in potential areas of Pokkali/kaipad wetlands so that beneficiaries would be motivated to taken 

up farming activities. Thereafter process of beneficiary selection would be started with the help 

of LSG’s. Selected beneficiaries would be imparted training in all aspects of integrated paddy-

shrimp farming practices. Survey of all Pokkali and Kaipad lands would also be done during 

the first year of the project. 

3.6 Project Justification  

3.6.1 Component-wise details and justification of the project components  

 

(i) Bund/Embankment formation 

 

Baseline Scenario- 

The bunds that currently exist were built decades earlier and are in a state of disrepair. In many 

area bunds are almost non-existent. In the absence of paddy farming and shrimp filtration, the 

annual maintenance work of bunds and sluices are not done. Due to this, more salt water from 

the sea routinely enters into adjoining the Kaipad/Pokkali lands and seeps into adjoining fresh 

water areas. The sea water intrusion is also causing coastal erosion and large tracts of Pokkali 

or Kaipad area are being left fallow due to increased flow of tidal water into these areas in the 

absence of proper bunds and sluices. 

Figure 17: A view of Kaipad fields with weak bunds 

 

 

 

Adaptation Activities-  

The Kaipad/Pokkali wetlands, which have remained fallow for the last 5-50 years, are 

envisaged to be brought back to farming in the present project. Construction of earthen bunds 
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on the margin of rivers/backwater (marginal bunds) and peripheral bunds (on the periphery of 

padasekarams) form an important activity in the project for proper regulation of water level to 

support both paddy farming and fish farming. For this, damaged bunds will be rebuilt. New 

bunds will be formed in areas where there is no bund at present. Near the riverside, bunds will 

be raised and strengthened to prevent overflow and flooding. Sluice gates with shutters will be 

provided to regulate water flow into the Kaipad or Pokkali farms in appropriate places. Outer 

margin of the bunds along the riverside would be planted with suitable species of mangroves 

or its associates so as to provide protection to these bunds. Channels which gradually slope 

towards the sluice gate will be provided along the inner margin of the peripheral bunds while 

excavating soil for bund formation. Shrimp can retreat to these channels when the water level 

is low. A nylon / velon mesh screen will be fixed on the sluice to prevent the escape of shrimp 

to the back waters/ river. Adequate height has to be provided to the bunds and sluices to meet 

the uneven rise in water level due to flooding/tidal surges. In appropriate places where more 

than one unit will be clustered together with a common embankment and sluice gate. This will 

help to reduce the capital cost and enhance the profitability of the project. In the case of such 

clustering, the units will be brought in to a single umbrella organization. 

Figure 18:Bund Formation in Pokkali & Kaipad fields

 

Figure 19: Sluice construction in Pokkali & Kaipad fields 

 

 

Contribution to climate resilience- 
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The earthen bunds and sluice gates will prevent and regulate the seepage of saline water into 

the land adjoining the Pokkali/Kaipad land. This will improve the quality of the fresh water 

sources as well as reduce coastal erosion. The planting of mangrove trees will further reduce 

erosion, improve soil quality and enhance biodiversity.  

 

Mangroves for bund protection 

Mangroves extensively grow on intertidal mud flats. They protect the shore area from erosion 

besides increasing biodiversity of the wetlands. It also acts as a safe place for many aquatic 

fauna, serving as nursery ground for many fish, shrimp, and crabs. It generally increases the 

fish wealth of the wetlands. Its role in protection of wetlands and adjoining lands in storms and 

sudden sea surges are evident in the tsunami related incidents. They act as protective cover for 

the wetlands in many areas. Mangroves ridge formation is an adaptation from sudden waves 

and tidal surges. If suitable species of mangroves and mangrove associates are planted along 

the outer periphery of the marginal bunds, it would provide adequate protection to these bund 

from vagaries of monsoon rainfall, storms, waves and tidal surges, so that cost for annual 

maintenance of the bunds would be very much reduced. Species suitable for planting along the 

periphery of the marginal bunds are Rhizophora mucronata, Rhizophora apiculate, Avicennia 

officianalis and Avicennia marina. 

 

Figure 20: Mangrove ridge along Kuppam river in Kannur district, Kerala 

 

 
 

 

Species suitable for planting along the peripheral bunds are smaller species like Aegiceras 

corniculatum, Kandelia candel, Bruguiera   sp. etc. and many mangrove associates. Root 

systems of mangroves are very effective at binding of soil. Many of the mangroves and 

mangrove associates have varied economic use to local people including medicinal use. Leaves 

of Avicennia caseolaris and Avicennia marina are used as cattle/goat feed, rich in protein 

content. Many of the plant species which are considered as mangrove associates are also useful 

for preventing erosion and bund protection. Species like Cyperus, Fimbristylis, Cynodon, etc. 

can also be planted along the periphery of the bunds.  
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Figure 21: Mangrove species useful for coastal protection 
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Figure 22: Root system of mangroves 
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(ii) Rice farming  

 

Baseline Scenario- 

 

Currently the Kaipad/Pokkali land has been lying fallow for many years and are in threat of 

reclamation for other plantation like coconut or are used for other purpose with no ecologic 

benefits and no economic benefits are derived to local population. Due to lack of proper bunds, 

over flow high saline water in certain periods of the year, make rice farming impossible.  

 

Adaptation Activities-  

 

Kaipad/Pokkali farming practice is unique. In this, no fertilizer or insecticides are applied. The 

soil is acidic and saline. Initial application of lime and dolomite improves the soil condition.  

The land is sun dried for about six weeks during April- May. The sun drying improves the 

fertility of the soil. Rice seeds are sown on mounds. For this, mounds are prepared by scoops 

of soil. Mount preparation is completed before the onset of monsoon. A few showers of 

monsoon wash away the excess salinity and acidity on these mounts creating a favourable 

condition for seeds to sprout. Seeds which are about to sprout or just sprouted (by soaking in 

water for a day and kept in shade for another day) are sown on the mounds.  
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Figure 23: Pokkali/Kaipad paddy varieties can withstand vagaries of climate change 

 

 

The seedlings will be ready for scattering by July. For this the seedlings on mounds will be 

scooped with hoe and scattered throughout the field. In Kaipad/Pokkali farming transplantation 

as practiced in modern rice farming is not done. There is no purposeful removal of weeds in 

this farming system.  

 

The paddy is ready for harvest by October and harvesting in all fields can be completed by the 

end of October. Mechanization for harvest is not feasible in knee deep mud of Kaipad/Pokkali 

lands.  

 

Contribution to climate resilience- 

 

Rice farming on the Kaipad land will be done in an organic manner minimizing the 

environmental impact of farming. The farming activities will also help in the reclamation of 

land and will reduce coastal erosion. The farming activities will also improve local soil quality. 

This project envisages the use of saline resilient paddy varieties which will be able to adapt to 

the saline content in the Pokkali/ Kaipad soil. During the monsoon season, the salinity levels 

falls enough to allow rice farming using saline resilient varieties. This activity will generate 

livelihoods and improve the disposable incomes of local farmers. No inorganic fertilizer or 

pesticides are used for the farming operation. Use of saline tolerant traditional rice varieties 

offer an opportunity in future for adaptive farming of paddy in saline affected areas due 

to inundation of coastal wetlands and salinisation of the adjoining wetlands due to sea-

level rise. Gene pool of this paddy has already been utilised by agriculture scientists for 

development of high yielding varieties of paddy for farming in saline areas as an adaptive 

agricultural practice.  

Figure 24: Development of HYV of Kaipad paddy by KAU 
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(iii) Seasonal filtration (shrimp culture after the harvest of paddy)  

 

For seasonal filtration the channels in Kaipad/Pokkali lands are cleared and bunds and sluices 

repaired in the month of November. Application of lime to a low level is recommended during 

this period. Tidal water is allowed to enter the field which brings in the seeds of fin fish and 

shell fish. The flooded condition during December – February period is ideal for growth of 

fishes. Supplementary stocking of Penaeus monodon /Penaeus indicus will be done in the 

month of November to January. Water level and water exchange in Kaipad will, be regulated 

through sluices. Peak harvest season is from March to the middle of April when tidal level 

starts receding.  

 

In Pokkali fields also bunds will be heightened and strengthened to control the over flow and 

to facilitate to water control and water quality management. The sluice gates are fixed with 

screens to prevent escape of animals and facilitate trapping of stocked animals. Supplementary 

stocking is done with Penaeus monodon seeds. Supplementary feeding will be done. The 

shrimp is grown for 3-4months and harvested in Thakkams in March-April months. 

 

Contribution to climatic resilience- 

Shrimp farming on the Kaipad/Pokkali land will be done in an organic manner minimizing the 

environmental impact of farming. The farming activities will also help in the reclamation of 

land and will reduce coastal erosion. The farming activities will also improve local soil quality. 

The rice cum shrimp farming will have symbiotic benefits. The increase in salinity of water is 

not deterrent to shrimp farming as saline water is actually preferred. Use of euryhaline species 

of shrimp/fish for farming is an adaptive strategy in the event of climate change and related 

increase or decrease in salinity of water. This activity will generate livelihoods and improve 

the disposable incomes of local farmers. 
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(iv)  Shrimp / fish and rice farming  

 

Baseline Scenario- 

 

Currently the Pokkali/Kaipad land has been lying fallow for many years and no economic 

benefits are being derived from it. Due to the current condition of the bund and sluice gates it 

has become impossible to regulate the flow of water thereby preventing shrimp/paddy culture. 

In Pokkali fields only paddy cultivation is possible in monsoon months due to the traditional 

right of the fishermen/agricultural labourers to fish in canals of paddy fields in these months. 

So paddy cultivation is only proposed in Pokkali fields during monsoon. 

 

Adaptation Activities- 

 

Rice farming and monsoon filtration 

 

Shrimp culture is practiced during cropping period of paddy i.e. during monsoon in Kaipad 

lands. The shrimp/fish seed brought into the Kaipad fields are allowed to grow there for a 

period and then captured at the sluices using a conical bag net during low tide time. The capture 

is done during a few days associated with the full moon and new moon called ‘thakkom’. Since 

natural recruitment by tide is less supplementary stocking of seeds is proposed to be 

undertaken. Tiger Shrimp (Penaeus monodon) is ideal for stocking during monsoon when 

salinity is very low.  

 

For monsoon fishery the channels of Kaipad is cleared and bunds repaired by the month of 

May. Seed of shrimp is stocked @ 20,000 per hectare or fish @ 1500 fingerlings per hectare 

of WSA (water spread area) in the third week of June in the Nursery and then released 

throughout the field when scattering of mounds with paddy seedlings is completed. Shrimp 

seed is obtained from hatcheries. Fishes like Mullet, Pearl Spot, Milk Fish (Chanos chanos) 

etc. are also stocked @ 1500 per hectare according to the availability of seed. No additional 

feeding is required for fish. Harvesting can be started in September and completed immediately 

after the harvest of paddy. Milk fish fingerlings are expected to be grown to 400 gm. in 6 

months. 

 

  

 

 

 

 

3.7 Details on Economic, Social and Environmental benefits of the project  

 

Table 6: Economic, Social and Environmental Benefits of the project 
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No. Components/ 

Activities 

Key Benefits (Direct) 

Social Economic Environmental 

1.  Bund / 

embankment 

formation and 

plantation of 

mangrove and 

mangrove 

associates. 

► Improved quality of life 

for local farmers through 

higher disposable 

incomes with job 

opportunities. 

►  

► Improved access to fresh 

water as peripheral bunds 

will prevent seepage of 

sea water to fresh water 

sources. 

 

► As there is high demand 

for shrimp paddy within 

Kerala and also there is 

export demand for 

shrimp, the project will 

be financially 

sustainable. 

 

► Bunds will act as a 

barrier against wave 

action and sudden sea 

surges and prevent 

coastal erosion.  

►  

► It will protect 

freshwater sources 

from seepage of saline 

water in to it. 

►  

► The plantation of 

mangrove trees around 

the bund will improve 

soil conditions and 

protect biodiversity. 

 

2.  Rice Farming  ► Improved quality of life 

for local farmers through 

higher disposable 

incomes  

►  

► Capacity Building 

►  

► Protect eco-friendly rice 

farming practice and the 

indigenous organic type 

of rice 

► Given the high local 

demand for rice, the 

project activity would 

improve the disposable 

incomes of local 

farmers and ensure food 

security. 

 

► The project activity 

aims to use organic 

farming practices 

which would eliminate 

the run-off of chemical 

fertilizers and 

pesticides since natural 

fertilizers would be 

used. 

►  

► Protecting local 

biodiversity through the 

use of local paddy 

varieties. 

 

3.  Shrimp 

Farming  

► Improved quality of life 

for local farmers through 

higher disposable 

incomes  

►  

► Capacity Building  

►  

 Increase job 

opportunities to 

agricultural labourers and 

fishermen 

► Given the healthy 

demand for shrimp 

(both local and 

international), the 

project would improve 

the disposable incomes 

of local farmers and 

will help in improving 

export and earning 

Foreign exchange 

 

► The project activity 

aims to use organic 

farming practices 

which would eliminate 

the run-off of chemical 

fertilizers and 

pesticides since natural 

fertilizers would be 

used  

► Improvement of soil 

quality leading to 

improved rice yields as 

well as fish production  

► Protecting local 

biodiversity through the 

use of indigenous fish/ 

shrimp varieties  
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No. Components/ 

Activities 

Key Benefits (Direct) 

Social Economic Environmental 

4 Rice and 

shrimp 

farming 

► Improved quality of life 

for local farmers through 

higher disposable 

incomes. 

►  

► Capacity Building  

Increase job 

opportunities to 

agricultural labourers and 

fishermen. 

► Given the high local 

demand for rice, the 

project activity would 

improve the disposable 

incomes of local 

farmers and ensure food 

security. 

►  

► Given the healthy 

demand for shrimp 

(both local and 

international), the 

project would improve 

the disposable incomes 

of local farmers and 

will help in improving 

export and earning 

Foreign exchange 

►  

► Rice and shrimp 

farming reduce the cost 

of production of both 

rice and shrimp and 

give a dual crop from 

the same land at a time 

 

► The project activity 

aims to use organic 

farming practices 

which would eliminate 

the run-off of chemical 

fertilizers and 

pesticides since natural 

fertilizers would be 

used. 

►  

► Protecting local 

biodiversity through the 

use of local paddy 

varieties  

improvement of soil 

quality leading to 

improved rice yields as 

well as fish production  

► Protecting local 

biodiversity through the 

use of indigenous fish/ 

shrimp varieties  

 

 

 

3.8 Sustainability intervention and negative impacts 

 

Since farming is practiced in an organic way (without the use of any inorganic fertilizers and 

pesticides), no adverse impact on environment is expected. Planting of mangroves on the outer 

boundary of the bunds (on the river side) protects the bunds and creates a favourable condition 

for increased biodiversity and for improvement of fishery wealth. Besides, the dead and 

decayed mangrove vegetation increases the overall fertility of the wetlands. Bunds with 

mangroves along the river side act as a barrier to wave action and sudden sea surges. 

 

Management of wetland like Pokkali/Kaipad offer the following, in addition to other ecosystem 

services provided to the local community.  

 

► The straw and stubble retained in the rice field after paddy harvest can be profitably utilized 

for fish culture as they provide nutritious decrial supplements for fin fish/prawn.  

► Integration of shrimp/fish in rice will not only improve rice yield and fertility status, but also 

check the pest and weed problems and avoid the use of pesticides, weedicides and inorganic 

fertilizers. 

► Rice/shrimp rotational practice will check the present undesirable trend of reclamation of 

wetland. 
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► Rice shrimp rotational practice round the year check the use of the wet land as space for waste 

disposal 

► Utilization of rice field for shrimp culture, especially during the flood season will help to reduce 

flood effects as it provided large surface area to accommodate flood waters.  

► This will provide year round livelihood to the farmers. 

 

Studies conducted by Kerala Agricultural University (KAU) have proved that rice- fish sequential 

farming is economically profitable for both small and large padasekarams. 

Possible Negative impacts: 

► Spread of mangroves inside the paddy field, in the event of fallowing of lands for a few years, 

will make it unsuitable for paddy farming in the future; 

► Accidental stocking of shrimp seed affected with diseases cause spread of diseases in nearby 

water bodies; 

► Turbidity of water maybe increased locally while scooping of mud for bund construction, which 

may disturb aquatic fauna for a few days. 

 

 

3.9 Analysis of the cost-effectiveness of the proposed project  

 

(i) A comparison of the chosen options vis-à-vis alternative options has been provided in the 

table below:  

Table 7: List of proposed activities and benefits 

No.  Proposed  

Activity  

Baseline Alternatives  Benefits of proposed  

Activity 

1  Earthen bund 

formation  

Currently bunds 

are repaired 

annually by 

individual farmers 

Permanent bund 

construction using 

reinforced cement 

concrete  

Reduced cost of construction. No 

adverse ecological impact. 

Increased biodiversity  

2  Construction 

of traditional 

wooden 

sluice gates 

along bunds  

Currently sluice 

gate are repaired 

annually by 

individual farmers 

New sluice gates 

using reinforced 

cement concrete  

Reduced cost of construction. No 

adverse ecological impact. Easy 

for repair. Operational 

convenience. Can be translocated 

to suitable locations if needed.  

3  Planting 

mangroves  

Mangroves are 

currently rarely 

planted in an 

effective manner 

Use of geo-textiles 

to cover/ protect 

bunds 

Strengthen the bunds from 

breakage so that annual 

maintenance would be minimal, 

Increase the biodiversity and 

productivity of the wetland  

 

Reduced cost 

4  Paddy 

farming  

Paddy farming is 

declining due to 

rising salinity and 

Reclamation for 

other 

The ecological role of wetland is 

protected. Ecosystem services 

provided by the wetlands are 
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No.  Proposed  

Activity  

Baseline Alternatives  Benefits of proposed  

Activity 

paddy and shrimp 

farming does not 

occur 

simultaneously 

agricultural/infrast

ructure facilities  

ensured. Increase biodiversity 

and fishery wealth  

5  Shrimp / fish 

farming  

Currently 

shrimp/fish 

farming is not very 

productive due to 

low productivity 

Traditional 

filtration  

Supplementary stocking with 

selected high value species and 

other inputs increase the 

production and productivity and 

income so that farmers are 

motivated to take up both paddy 

and fish farming. Take active 

participation in protection of 

wetlands as it gives more 

economic benefit to the farmers  

 

 

(ii) The funding allocation for investment activities, capacity building activities and project 

management activities has been provided in the table below:  

 

Table 8: Funding allocation break-up 

Type of Activity List of Activities Funding Requirement in  

(Rs Crores) 

Investment Activities  ► Construction of bunds and 

sluice gates  

► Preparation of Kaipad/Pokkali 

land for shrimp and rice 

farming  

►  Purchase of shrimp and rice 

seeds for first year  

24.9781  

Capacity Building 

Activities  

► Capacity building of local 

farmers to cultivate shrimp 

and rice in Kaipad/Pokkali 

land  

► Capacity building to maintain  

bunds and sluice gates  

0.09920  

Project Management 

Activities  

 

► Monitoring of the project  

► Co-ordination between various 

stakeholders  

► Oversight of operational 

activities  

► Nodal point for Mid-year 

Review and Final Review  

4.2697 

 

 

3.10 Alignment with the National and State Action Plans and other Policies / 

Programmes 
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This project is aligned with both the National Action Plan on Climate Change (NAPCC) as 

well as Kerala’s State Action Plan on Climate Change (SAPCC). Under the NAPCC this 

activity would fall under the National Mission for Sustainable Agriculture. In SAPCC for 

Kerala, in the part of Climate Change Vulnerability Assessment of Kerala, it was mentioned 

that arable land along the coast lines are bound to be reduced as an intrusion of saline water. 

Coastal erosion, submergence of shorelines could mainly affect agriculture through inundation 

of low lying lands.  This proposal is to promote an adaptive agriculture and aquaculture practice 

in the context of increase in salinity and flooding of coastal wetlands in the event of climate 

change, by the use of saline tolerant tall varieties of paddy and euryhaline fish/shrimp species. 

Concerns on loss of water spread area due to reclamation of backwaters for the purposes of 

agriculture, urbanization, housing, aquaculture, port constriction, etc. brought about a reduction 

in the extent of backwaters in Kerala were expressed in the action plan. This proposal, among 

other economic, ecological and social benefits would also help in protecting the wetland. In 

sector wise key strategies of the SAPCC under Fisheries and Coastal Resource, among other 

activities, suggest, Promotion of Sustainable inland fisheries activities, Mangrove 

Conservation, Sustainable Livelihood Approach of fishermen Community etc. This proposal 

covers these important aspects. 

 

3.11 Component-wise Technical Standards  

 

Table 9: Technical standards 

Sl. 

No 

Activity Applicable 

Standard 

Application to Project 

1 Bund 

formation 

CPWD rate The rate for bund formation is as per 

CPWD rate 2014 

2 Shrimp 

farming 

As per GMP of 

CAA 

The stocking density is as per CAA 

guidelines There is no use of antibiotics, 

chemicals. Water quality is maintained as 

per CAA guidelines.  

 

Guidelines have been issued by Coastal 

Aquaculture Authority of India, Under 

Coastal Aquaculture Authority Act, 2005 

for shrimp farming. 

(http://caa.gov.in/uploaded/doc/Guidelines-

Englishnew.pdf). Maximum stocking 

density allowed for shrimps- Penaeus 

monodon and P. indicus is one lakh 

numbers per hectare.  Registration 

certificates issued by CAA, shows the 

permitted stocking density of shrimps. In 

integraed farming systems low stocking 

density is preferrered. In this proposal, 

http://caa.gov.in/uploaded/doc/Guidelines-Englishnew.pdf
http://caa.gov.in/uploaded/doc/Guidelines-Englishnew.pdf
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maximum stocking density suggested for 

shrimp is only 40,000 numbers of Post 

larvae per hectare. The stocking density 

suggested for fish like Chanos chanos 

(Milk fish) is only 4000/hectare.  

 

No chemicals of any kind, except lime and 

dolomite, are used in Pokkali/kaipad 

shrimp farming, which is permitted. 

 

Farmer groups selected for this project 

would be registered under CAA, and 

guideline issued by CAA would be 

followed in aquaculture. 

3 Rice farming As per norms of 

Department of 

Agriculture 

Lime and dolomite are used for paddy 

farming, which are used in organic 

farming. No other fertilizers or chemicals 

of any kind are used in integrated organic 

farming system of Pokkali/kaipad 

 

 

3.12 Duplication Check  

 

Table 10: Duplication Check 

 

1) A Pilot project on Fin fish culture in Pokkali fields of Ernakulum and Thrissur 

district – RKVY – NIRAVU 

 

Government have accorded administrative sanction for the implementation of the 

following projects under RKVY 'Niravu Programme' during 2012-13 with a total cost of 

₹94.5 lakhs and Government share ₹47.25 lakhs each in North Paravur and Kodungallur 

constituency. 

a) A pilot project on Fin fish culture in Pokkali fields in North Paravur constituency 

in Ernakulum district – Targeted area of 30 ha covered under the scheme 23 

farmers are benefited and infrastructural development works done.  2,40,000 nos. 

of fish seed stocked. 

b) A pilot project on Fin fish culture in Pokkali fields in Kodungallur constituency 

in Thrissur district.  Targeted area of 30 ha covered under the scheme. 18 farmers 

are benefited and infrastructural development works done. 2,40,000 nos. of fish 

seed stocked. The amount was fully utilized and Utilisation Certificate was 

submitted on 14-8-2013 & 24-9-2013.   

 

By utilizing the amount fish culture in Pokkali field was carried out in 98.63 ha 

area, 123.85 ton fish was produced and 72 nos. of farmers were benefited. 
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2) Upgradation of traditional filtration fields for increasing shrimp production 

 As per G.O(Rt) No.1425/09/AD dated 14-8-2009 Administrative sanction was 

accorded for this project at a total cost of Rs.57.60 lakh.  The target was to develop the 

infrastructure in 100 ha and Development of Aquaculture in 135 ha.  The project was 

completed and the amount was fully utilized. Utilisation Certificate was submitted on      

22-7-2011.  By utilizing the amount 490.07 ha area was developed.  549.9 ton shrimp 

was produced and 168 farmers were benefited. 

 

3) Ecofriendly Shrimp culture in Pokkali fields of Alappuzha, Ernakulum and 

Thrissur districts 2012-13  

 As per G.O (Rt) No.485/12/F&PD dated 11-6-2012 Administrative Sanction was 

accorded for this project for a total cost of ₹100 lakh.  

 

The programme target was to develop 60 ha area during 2012-13 with the budget provision 

of ₹100 lakhs (Government budget    2012-13 under the Head of account 2405-00-101-

71).  

An area of 443.31 ha was covered under the scheme. 134.03 lakh nos. of shrimp seeds 

were stocked. 34497 kg shrimp harvested. The Utilisation Certificate was submitted 

on 27-2-2013 and 30-5-2013. 

 

4) Ecofriendly Shrimp culture in Pokkali fields of Alappuzha, Ernakulum and 

Thrissur districts 2013-14  

As per G.O(Rt) No.833/2013/F&PD dated 7-10-2013 Administrative sanction was 

accorded for an amount of ₹100 lakh.  The amount was fully expended and Utilisation 

Certificate was submitted on 31-1-2014.  By utilizing an amount of ₹100 lakh, ₹177.13 

ha Pokkali fields was developed and stocked with 46.26 lakh P.monodon seeds.  

5964m3 bund constructed.  Shrimp production is 630kg/ha. 

 

5)      Promotion of rice cum Shrimp farming in Kaipad lands -2012-13 

Administrative sanction as accorded as per G.O(Rt) No.834/2013/F&PD dated 7-10-2013 

for a total cost of ₹2 crore. The project was implemented in the Kaipad lands of Kannur, 

Kasaragod and Kozhikode Districts. About 108.60 ha of 'Kaipad' lands in Kannur, 

Kasaragod and Kozhikode district covered under this scheme for rice-shrimp farming by 

forming 18 Self-Help Groups (SHGs) / activity groups during the year 2012-13.  The 

amount was fully utilized and the Utilisation Certificate was submitted on 31-1-2014 & 

23-3-2014.   

 

108 ha area was developed for promotion of rice cum shrimp farming in Kaipad lands.  

38677.73 m3 bund constructed.  63669 kg shrimp and 2500 kg paddy harvested.   

 

6) Promotion of rice cum Shrimp farming in Kaipad lands -2013-14 

As per G.O(Rt) No.486/12/F&PD dated 11-6-2012 Administrative sanction was  

accorded for this project for a total cost of ₹200 lakh.  About 90 ha of Kaipad lands in 
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Kannur, Kasaragod and Kozhikode districts was revised for rice-shrimp farming.  

During   2013-14, 93 ha area was developed in Kaipad lands by utilizing an amount of 

₹200 lakh.  23756m3 bund constructed.  2142 kg shrimp and 28690 kg paddy harvested. 

  

As per G.O(Rt) No.457/14/F&PD dated 12-6-2014 Administrative sanction was 

accorded for the project  “Integrated farming of fish/prawn/shrimp in rotation with 

paddy in selected districts of Kerala” implemented during the year 2014-15 (200 lakhs). 

205 ha area was developed in Pokkali fields.  Nursery bund construction was 9277 m3.  

Moreover, 92 ha area was developed in Kaipad lands.    

 Presently there is no sanctioned project for the integrated farming in Kaipad and Pokkali 

farming systems 

 

3.13 Learning and knowledge management  

Learning and knowledge management for this project will have two distinct hierarchical levels. 

The first level will focus on recording and cataloguing all the knowledge that goes into 

effectively implementing the project effectively at the farm-level, this will include the types 

viable of shrimp, fish and paddy species, the optimum time for harvest, optimum land 

preparation techniques and ratios of nutrients to be used, the optimum stocking density, feed 

requirements, bund and sluice construction and maintenance techniques, the annual yield etc. 

These knowledge components will be recorded by the individual farmers for their individual 

plots of land. They will also be responsible for periodically sharing this information with 

ADAK so that it can be collated for all four project districts. This information will help create 

a repository of key information that can be used by future project Kaipad/Pokkali proponents 

to design their own projects. 

 

In the second level, the project implementation agency (ADAK) will maintain thorough records 

of expenditure, in-flow and out-flow of cash, inventory of equipment purchased, man-days 

used in the construction of bunds and sluice gates and the preparation of the land for shrimp 

and paddy cultivation. ADAK will also be responsible for cataloguing the various challenges 

and gaps that emerge during the implementation phase and other similar project parameters. 

ADAK will also be responsible for preparing an annual report for each project year 

communicating the major outcomes and successes of that particular year. The publication will 

also contain all challenges faced during implementation and the method by which they were 

overcome. ADAK will also keep track of all capacity building activities in terms of 

beneficiaries and other benefits and also any future training requirements. All of these project 

parameters will be reported to the project implementing entity (NABARD) the frequency of 

which will be mutually agreed upon at the start of the project. 

 

 

3.14 Details on Stakeholder Consultation 

In order to carry out the project, we would require the buy-in of local farmers and villagers. 

The project area cover many Grama Panchayats. Extensive consultations were carried out with 
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the Grama Panchayats at the Project Formulation Stage. The project has received approval from 

Grama Panchayats. 

 

Figure 25: Interaction with stakeholders-Kannur district 

 
 

Stake Holders Consultations 

ADAK has conducted 6 stake holders consultation meeting for the Project formulation and to 

know the acceptance of the project by the farmers.  

One was at St.Antony’s Church Hall, Pullut, Kodungallur for farmers of Thrissur District on 

6.11.2015. Thirty Five stake holders participated in the meeting and the opinions of the farmers 

were obtained through discussions. Many of the farmers accepted the project. 
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In Ernakulum District ADAK has conducted a stake holders meeting at Ezhava 

Maranananthara sahaya sangham hall, Ezhikkara, North Paravur for farmers of Ernakulum 

District on 6.11.15. Thirty Two stake holders were participated in the meeting. Opinions of the 

farmers were collected. 
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In Alappuzha District ADAK has conducted stake holders meeting at Vettakkal, Pattanakkad 

Panchayat near Cherthala for farmers of Alappuzha District on 7.11.15. Thirty Six farmers 

participated. Opinions of the farmers were collected and almost all the farmers agreed with the 

project. 
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Recommendations of the Stake holders’ consultation meeting held at Thrissur 

Ernakulum and Alappuzha District in connection with the formulation of projects for 

National Adaptation Fund on Climate change 
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1. The Pokkali paddy is produced by human effort only without any mechanisation. And 

cost of production is high and this demand high price for the produce. Hence 

Government has to  ensure better price for Pokkali rice; 

 

2. The stakeholders demanded  the formation of Green Army in every Pokkali farming 

area to provide enough labourers to support Pokkali paddy farming; 

 

3. Allocation of sufficient fund should be there in the project for construction of strong 

bund with enough height to withstand  the flood and high tides; 

 

4. Provisions for pumps should be included in the project to dewater and fill the farms for 

paddy and shrimp farming; 

 

5. Provisions for solar lights to be provided in the farm sheds in the project; 

 

6. A provision of RCC platform for post-harvest handling of paddy and shrimp in each 

field should be included in the project; 

7. Deepening of outer canals of Pokkali fields is essential to increase the water flow and 

ingress of wild shrimp and fishes; 

 

8. Farm roads for transport and insulated boxes for preservation of shrimp is to be 

included; 

 

9. Timely supply  quality seeds is to be ensured; 

 

10. A maximum of 4 months is required for paddy farming. Hence Government may give 

permission to do shrimp farming in the rest of the months in a year; 

 

11. Many of the farmers requested to provide provisions for coconut planting instead of 

mangrove plantation in newly formed bunds  as the mangrove plantation may increase 

the concentration of  birds, rats and otters in wetlands; 

 

12. Provision for bio-fencing, canoes and heightening of rubble protection in the places 

were old rubble protection exists; 

 

13. The farmers of Cherthala in Alappuzha District demanded permission for the rice cum 

shrimp farming in the monsoon season in Pokkali fields to compensate the loss in 

undertaking paddy farming alone. But presently it is not possible because of the 

resistance of local people who fish in canals of the fields during monsoon periods 

 

In Kaipad region in Kannur District 3 stake holders meeting were conducted in 

connection with the project formulation. The details of the meeting area as follows 
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Stake holder consultation-  1. 

Date & Time: 5.11.2015; 3.00 P.M 

Site: Kannapuram Grama Panchayat 

No. of Participants: 14 

Location of people: Localities of Kannapuram, Thaliparambu Municipality  

Venue: Keezhara Vayanasala, Kannapuram. 

 

Stake holder consultation-  2. 

Date & Time: 6.11.2015 ; 3.00 P.M 

Panchayat: Kolachery Grama Panchayat 

No. of Participants:  17 

Location of people: Localities of Kolachery Grama Panchayat  

Venue: Community Hall, Chelerimukku. 

 

Stake holder consultation-  3. 

Date & Time: 5.11.2015; 3.00 P.M 

Site: Kannur Corporation 

No .of Participants: 34 

Location of people: Localities of Chelora 

Venue: Varamkadavu L.P.School, Kadangode 
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Major outcomes of consultation. 

 There was an overwhelming response from farmers / participants for implementing 

Kaipad based Project. Important components and intention of project was explained in 

respect of creating awareness among farmers; 

 A Kaipad farmer emphasized  about the rich biodiversity of Kaipad lands and need to  

protect this fragile area from pollution and other anthropogenic activity, which is 

possible through such projects implemented by Government; 

 At Consultation site 3, stakeholders where enthusiastic that they carried the meeting to 

form groups then and there. Six Units were formed with a total area of 35 Ha that could 

be brought under project; 

 Members of ongoing projects confidently said that integrated Paddy-shrimp farming in 

Kaipad lands has helped to revive their otherwise fallow land, improve soil quality (pH, 

and soil fertility), and was economically advantageous. They said financial assistance 

through subsidy alone as the reason for reviving their fallow Kaipad lands and to 

construct Bunds which require a huge sum;  

 Participants consider this project as eco-friendly and organic farming. No issues of 

salinity intrusion was raised in above three consultation; 

 They opine construction of strong bunds is only preventive measure that could be taken 

to protect their crops from sudden flood due to unexpected climatic variations. 

Construction of bund and its maintenance is most expensive and limitation in Kaipad 

culture system; 
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 Farmers emphasized Mechanisation for rice cultivation in Kaipad land as the need of 

hour; 

 Scarcity of labourers in Kaipad wetlands is another bottleneck in culture activity. 

 

3.15 Justification for funding for Adaptation 

The main investment is in bund formation. The bund formation is inevitable to prevent the sea 

surge    and the over flow of water due to increase in high tide levels because of global warming. 

If there are no proper bunds, the area cannot be used for both paddy and shrimp farming. To 

overcome the increase in high tide levels an anticipated increase in bund height is given and 

this increase the investment expected in bund formation. 

Many farms which were operational are now non-operational and come to the state of disrepair. 

The farms need to be brought back to the eco-friendly farming of paddy and shrimp. Otherwise 

these fields will remain fallow or underutilized and uneconomic. This will be harmful to the 

environment stability. Hence the farmers are to be motivated for operating the farms by 

providing input assistance for the integrated paddy and shrimp farming. 

3.16 Sustainability of project outcomes  

Table 11: Sustainability of Project Outcomes 

Activity 

 

Expected 

outcomes  

Expected concrete 

outputs  

Sustainability 

Mechanism  

Responsi

ble 

party/ies 

Constructi

on of 

bund and 

sluice 

gates and 

planting 

of 

mangrove

s/ 

mangrove 

associates 

► Regulation of 

water level to 

support paddy 

and shrimp/fish 

farming  

► Construction of 

strong earthen 

bund  

► Construction of 

sluice gates at 

regular intervals 

in order to check 

the seepage of 

saline water  

► Capacity building 

of local farmers  

► There is buy-in 

from locals who 

appreciate the 

improved 

livelihood 

opportunities  

 

ADAK  

► Reduce the 

inflow of saline 

water into 

potable water 

sources inland  

 

► Construction of 

strong earthen 

bund  

► Construction of 

sluice gates at 

regular intervals 

in order to check 

the seepage of 

saline water  

 

► Capacity building 

of local farmers  

► Improved access 

to fresh water by 

reducing the 

seepage of saline 

water  

► There is buy-in 

from locals who 

appreciate the 

improved access 

to potable water  

ADAK  
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Activity 

 

Expected 

outcomes  

Expected concrete 

outputs  

Sustainability 

Mechanism  

Responsi

ble 

party/ies 

► Strengthening 

of bunds made 

out of clayey 

soil. 

► Planting 

mangroves/man

groves 

associates along 

the periphery of 

the marginal 

bunds 

► Mangroves 

increase 

biodiversity and 

fertility of the 

wetlands 

► Capacity building 

of local farmers 

► Use of locally 

viable mangrove 

associates 

ADAK 

Rice/Shri

mp 

Cultivatio

n  

► Generation of 

additional 

livelihood 

options for local 

farmers  

 

 

 

 

► Simultaneous 

cultivation of 

rice and shrimp / 

fish during one 

season (monsoon 

season) and 

shrimp 

cultivation 

during the 

second season in 

low lying 

wetlands where 

there was 

previously no 

cultivation 

► Capacity building 

of local farmers  

► Generation of 

income which 

will ensure 

continued 

activity  

► There is buy-in 

from locals who 

appreciate the 

livelihood 

generation  

 

ADAK  

► Reclamation of 

land threatened 

by sea level rise  

► Protection of the 

land for 

simultaneous 

cultivation of 

rice and shrimp / 

fish during one 

season (monsoon 

season) and 

shrimp 

cultivation 

during the 

second season in 

low lying 

wetlands where 

there was 

previously no 

cultivation  

► Capacity building 

of local farmers  

► Generation of 

income which 

will ensure 

continued 

activity  

► There is buy-in 

from locals who 

appreciate the 

livelihood 

generation  

 

ADAK  
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3.17 Overview of the Environmental and Social impacts and risks identified as being 

relevant to the project  

Table 12: Environmental and Social Impacts 

No. Checklist of environmental 

and social principles  

No further 

assessment 

required for 

compliance 

Potential impacts 

and risks- further 

assessment and 

management 

required for 

compliance 

1. Compliance with the Law  √ NA 

2. Access and Equity  √ NA 

3. Marginalized and 

Vulnerable Groups  

√ NA 

4. Human rights  NA NA 

5. Gender Equity and 

Women’s empowerment  

NA NA 

6. Core Labour Rights  √ NA 

7. Indigenous Peoples  NA NA 

8. Involuntary Resettlement  NA NA 

9. Protection of Natural 

Habitats  

√ NA 

10. Conservation of Biological 

Diversity  

√ NA 

11. Climate Change  √ NA 

12. Pollution Prevention and 

Resource Efficiency  

√ NA 

13. Public Health  √ NA 

14. Physical and Cultural 

Heritage  

NA NA 

15. Lands and Soil Conservation  √ NA 
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PART IV- Implementation Arrangements  

4.1 Arrangements for Project implementation  

► ADAK will act as the agency for the implementation of the project.  

► Extension and Technical Support: Project Assistants possessing professional degree in 

Fisheries Science/ Agriculture Science are required to be appointed on contract basis who 

are expected to provide extension and technical support to the farmers. In addition to 

Project Assistants, two Overseer for engineering survey and other duties will be recruited. 

The consolidated monthly pay for Field staff / Project Assistants/Overseer will be ₹25000/-

per month. This expenditure will be met from the project managerial cost.  

► Capacity building requirement: Required up- gradation training (in both rice farming and 

shrimp farming) will be arranged through ADAK.  

► Quality assurance system: ADAK will arrange for Quality assurance utilizing the 

available facility in ADAK and will depend on KUFOS or CUSAT, CMFRI, CIFT etc. for 

the quality assurance of the products and services provided to the beneficiaries and the 

public by this project.  

► Operation and maintenance: It will be done by selected beneficiary group.  

► Monitoring system: A monitoring committee consisting of the District Fisheries Officer, 

Representative of Executive Director ADAK, representative of the beneficiary groups and 

Regional Executive ADAK (convenor) will be constituted in each District.  

► Separate project implementation unit will be constituted at Kannur for Kaipad farming and 

at Ernakulum for the three Pokkali Districts for the smooth and effective implementation.  

► Policy decisions regarding the implementation of the project will be taken by the Governing 

Body and Executive Committee of ADAK.  

► Applications from the eligible farmers will be invited and beneficiaries will be selected on 

the basis of the eligibility criteria fixed by ADAK. This will depend on the requirement of 

adaptability of the site and willingness of the farmers or groups.   

► The engineering wing and Extension machinery of ADAK will visit the site and initial 

engineering and biological survey will be conducted. The detailed estimate for farm 

development will be prepared. The estimate along with the project report with specific 

recommendations will be forwarded to banks for loan assistance. The Calendar of Activities 

for the project for one year is shown in Annexure-1, and it will be repeated for the 

consecutive years.  

► The beneficiaries themselves will complete the farm development works as per the plan 

and estimate approved by ADAK. On completion of work the engineering wing will 

conduct the final inspection and assess the work under each component. Accordingly the 

eligible grant-in-aid under each component will be calculated and sanctioned. The 

components and subsidy availed by the farmers may vary according to the requirement of 

the farms and the nature of padasekarams and also based on the number of eligible 

applicants.  

► The farmers will be provided the eligible grant-in-aid as back ended subsidy. 

 

4.2 Description of the measures for financial and project risk management including 

environmental and social risk  
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Table 13: Risk Management Framework 

No. Risk  Rating (High / 

Medium / Low)  

Mitigation Measure  

1. Lack of Market for 

shrimp, fish and paddy  

Low  Market linking activities to ensure a 

ready market for all shrimp, fish and 

rice produced.  

2. Heavy rainfall leading 

to damage of bunds and 

sluice gates  

Low  The bund and sluice gates will be 

constructed robustly in order to 

minimize damage, periodic checks 

will be carried out to check for 

damage.  

3. Salinity levels in the 

soil prevent  rice 

cultivation 

Low  Soil will be dried thoroughly and 

dolomite will be used to ensure ideal 

pH balance of the soil. Saline 

resistant paddy varieties will be used 

to further ensure success 

4. Price of rice, shrimp 

and fish seeds go up 

unexpectedly  

Medium  The project will ensure the use of 

paddy seeds from previous harvest to 

reduce market dependence and 

shrimp seed cost will be monitored 

by Govt. 

5. Low rainfall during 

monsoon season  

Low  In case of low rainfall during 

monsoon, rice cultivation may no 

longer be viable for that season, in its 

place additional crop of shrimp/fish 

can be cultivated.  

6. Lack of buy-in from 

local community  

Low  A consultation in the project area has 

already been conducted in concerned 

Grama Panchayats and  whole 

heartedly accepted project.  

7. Occurrence of Viral 

disease   in shrimp 

rearing 

Medium PCR tested quality assured seeds are 

used for the shrimp culture. 
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4.3 Monitoring and Evaluation Plan  

 

Organizational Responsibility:  

► A three level monitoring and evaluation system is proposed at the Executing Agency level, 

District level and State level  

► District level committee may include President of the District Panchayat, District Collector, 

AGM NABARD, Principal Agricultural Officer, District Fisheries Officer , Regional 

Executive, ADAK and Chairperson/Presidents of the LSGD institutions where project is 

proposed to be implemented)  

► State level committee under the chairmanship of Minister/Principal Secretary  

► Executing Agency Level committee would include the team lead as chairman as well as the 

local team leads from the various districts  

 

Monitoring Plan:  

► For bund construction, weekly records will be maintained (at each district) on length of 

bund constructed (in metres), unique identifiers for the area in which bund construction has 

been carried out (e.g. longitude and latitude details), and total land area protected (in 

hectares) through bund construction. The weekly data would be aggregated to arrive at 

cumulative total progress against quarterly / annual targets. Weekly data would also include 

qualitative information including: nature of activities carried out in the particular week, any 

challenges faced, and reasons for delays, if any. After bund construction is completed, 

monthly monitoring will be carried out from the second year onwards to check for damage.  

► For sluice gates construction, weekly records will be maintained on number of sluice gates 

constructed in that week as well as the cumulative total for the year. After sluice 

construction is completed, monthly monitoring will be conducted from the second year 

onwards to check for damage.  

► For rice/shrimp farming, monthly records will be maintained of crop production (kg), yield 

(kg / hectare), use of inputs (fertilizer, seeds, etc.), production of seeds for future plantation, 

and income generation. Monthly logs would also include qualitative information on nature 

of activities carried out in the particular month, any challenges faced, and reasons for delays 

in production, if any.  

► For mangrove plantation, weekly records will be maintained for number of mangroves 

planted. Once plantation is completed, the growth and health of mangrove plantations will 

be monitored once in two months (including estimation of total number of mangrove trees 

and height of mangrove trees, through sampling study). The need for plantation of more 

mangroves would be identified based on this monitoring.  

► Quality of fresh water: A survey will be carried out to check the level of salinity in fresh 

water resources in the inland areas adjacent to the bunds.  

► Financial outlay will be monitored on a monthly basis. Monthly reports would capture the 

expenditure under various heads, and the utilization of funds in the particular month.  
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Evaluation Plan:  

► The Mid-Term and Final Evaluations will be conducted by third-parties selected after a 

competitive bidding process. The parameters that will be evaluated will include efficiency, 

effectiveness, relevance, sustainability and impacts of the project. Some of the impacts 

which will be assessed during the evaluation will include the livelihood generation for 

farmers and the impact of the coastal management initiatives on fresh water resources.  

 

Our detailed plan has been provided in the table below: 
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Table 14: Detailed Monitoring and Evaluation Plan 

No. Monitoring 

and 

Evaluation 

Plan Activity 

Responsible Person Yr.1 Yr. 2 Yr. 3 Yr. 4 Total 

(Rs in 

Lakhs) 

Timeframe 

1  Bund formation  Implementing officer / 

District Level 

monitoring 

committee/State level 

monitoring committee  

Monitor on a 

weekly basis the 

length of bund 

constructed, 

area served, 

activities carried 

out, challenge 

 

s / delays faced 

(52 days)  

Monitor for 

damages  

(26 days) *  

Monitor for 

damages  

(26 days)  

Monitor for 

damages  

(26 days)  

₹  6.5 

Lakhs  

Total 130 days  

2  Construction of 

sluice gates  

Implementing officer/ 

District Level 

monitoring 

committee/State level 

monitoring committee  

Monitor on a 

weekly basis the 

number of sluice 

gates 

constructed, 

activities carried 

out and 

challenges faced 

(52 days)  

Monitor for 

damages  

(26 days)  

Monitor for 

damages  

(26 days)  

Monitor for 

damages  

(26 days)  

₹ 6.5 

Lakhs  

Total 130 days  

3  Planting 

mangrove  

Implementing officer/ 

District Level 

monitoring 

committee/State level 

monitoring committee  

Weekly 

monitoring of 

the number of 

trees being 

planted (52 

days)  

Monitoring 

health and 

growth of 

mangrove 

plantations (16 

days)**  

Monitoring 

health and 

growth of 

mangrove 

plantations (16 

days)  

Monitoring 

health and 

growth of 

mangrove 

plantations 

(16 days)  

₹ 5 Lakhs  Total 100 days  
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No. Monitoring 

and 

Evaluation 

Plan Activity 

Responsible Person Yr.1 Yr. 2 Yr. 3 Yr. 4 Total 

(Rs in 

Lakhs) 

Timeframe 

4  Shrimp/fish  

farming 

Implementing officer/ 

District Level 

monitoring 

committee/State level 

monitoring committee 

Monthly 

monitoring of 

production, 

yield, 

inputs used, 

seed production, 

activities carried 

out, challenges 

faced (30 days)   

Monthly 

monitoring of 

production, 

yield, inputs 

used, seed 

production, 

income 

generation, 

activities 

carried out, 

challenges 

faced (30 days 

Monthly 

monitoring of 

production, 

yield,  

inputs used, 

seed 

production, 

income 

generation, 

activities 

carried out, 

challenges 

faced (30 

days) 

Monthly 

monitoring 

of 

production, 

yield, inputs 

used seed 

production, 

income 

generation, 

activities 

carried out, 

challenges 

faced (30 

days) 

₹ 6 Lakhs  Total of 120 

days (Monthly 

monitoring 

during the 

crop cycle of 

210 days per 

year) 

5 Paddy + 

shrimp farming  

Implementing officer/ 

District Level 

monitoring 

committee/State level 

monitoring committee  

Monthly 

monitoring of 

production, 

yield, inputs 

used, activities 

carried out, 

challenges faced 

(30 days)  

Monthly 

monitoring of 

production, 

yield, inputs 

used, seed 

production, 

income 

generation, 

activities 

carried out, 

challenges 

faced (30 

days)  

Monthly 

monitoring of 

production, 

yield, inputs 

used, seed 

production, 

income 

generation, 

activities 

carried out, 

challenges 

faced (30 

days)  

Monthly 

monitoring 

of product- 

ion, yield, 

inputs used, 

seed produ- 

ction, ncome 

generation, 

activities 

carried out, 

challenges 

faced (30 

days)  

₹ 6 Lakh  Total 120 days 

(Monthly 

monitoring 

during the 

crop cycle of 

210 days per 

year)  
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No. Monitoring 

and 

Evaluation 

Plan Activity 

Responsible Person Yr.1 Yr. 2 Yr. 3 Yr. 4 Total 

(Rs in 

Lakhs) 

Timeframe 

6  Quality of fresh 

water in the 

inland areas 

adjacent to the 

bunds  

Third –Party  1 day  1 day  1 day  1 day  ₹ 2 Lakhs  4 days  

7  Mid-Term 

Evaluation  

Third-Party  NA  NA  Evaluate the 

performance in 

terms of 

effectiveness, 

efficiency, 

relevance, 

impact and 

sustainability  

NA  ₹ 24 

Lakhs  

180 days  

8  Final Evaluation  Third-Party  NA  NA  NA  Evaluate the 

performance 

in terms of 

effectiveness

, efficiency, 

relevance, 

impact and 

sustainability  

₹ 24 

Lakhs  

180 days  

 

 

The expense for one visit is calculated as ₹ 5000/-
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Table 15: (E&F) Results Framework for the Project Proposal 

Outcome/ Output  Indicator  Baseline  Target  Source of 

Verification  

Risk Assumptions  

Construction of bund and sluice gates and planting of mangroves/ mangrove associates 

Outcome 1  Regulation of water 

level to support 

paddy and 

shrimp/fish farming  

Currently salinity 

levels are too high to 

carry out rice 

farming  

Reduce salinity 

through construction 

of bund  

 Assumptions:  

► Reducing salinity 

will promote rice 

farming  

 

Risks:  

► Salinity levels 

may still be too high 

for rice cultivation  

 

Output 1.1  Construction of 

strong earthen bund  

Bund in disrepair  Construct  17km 

long bund  

 

Output 1.2  Construction of 

sluice gates at 

regular intervals in 

order to check the 

seepage of saline 

water  

Sluice gates in 

disrepair  

Construct sluice 

gates at regular 

intervals  

Weekly records  

Outcome 2  Reduce the inflow of 

saline water into 

potable water 

sources inland  

Currently seepage of 

saline water is 

impacting fresh 

water sources  

Prevent seepage 

through construction 

of bund and sluice 

gates  

 Assumptions:  

► Constructing 

bund will prevent 

seepage of saline 

water  

 

Risks:  

► Incomplete 

construction of bund 

due to lack of local 

buy-in  

Output 2.1  Construction of 

strong  earthen bund  

Bund in disrepair  Construct strong 

bund  

Weekly records  

Output 2.2  Construction of 

sluice gates at 

regular intervals in 

order to check the 

Sluice gates in 

disrepair  

Construct sluice 

gates at regular 

intervals  

Weekly records  
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Outcome/ Output  Indicator  Baseline  Target  Source of 

Verification  

Risk Assumptions  

seepage of saline 

water  

Outcome 3 Strengthening of 

bunds made out of 

clayey soil.  

Newly formed bunds 

are destroyed by a 

few years due to 

wave action and 

heavy downpour 

during monsoon  

Extensive root 

system of 

mangroves/mangrov

e associates 

effectively binds 

soil, to protect it 

from wave action 

and monsoon 

showers and 

mangrove cover 

protect bunds from 

heavy rain  

Monthly  

Records 

Assumptions:  

► Constructing 

bund will prevent 

seepage of saline 

water  

 

Risks:  

► Incomplete 

construction of bund 

due to lack of local 

buy-in  

Output 3.1 Planting 

mangroves/mangrov

es associates along 

the periphery of the 

marginal bunds  

Newly formed bunds 

prone to destruction 

in the absence of 

vegetative cover  

Planting 

mangroves/mangrov

es associates along 

the periphery of the 

marginal bunds and 

mangrove associates 

along peripheral 

bunds  

Monthly  

Records 

Output 3.2  

Mangroves increase 

biodiversity and 

 

Primary production 

in the wetlands 

 

Vegetation of 

mangroves prompts 

succession of other 

 

Monthly  

records 
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Outcome/ Output  Indicator  Baseline  Target  Source of 

Verification  

Risk Assumptions  

fertility of the 

wetlands 

based on planktons 

and hydrophytes 

species of plants 

along the bunds. 

Faunal elements also 

increase. Leaf litter 

of mangroves and  

increased 

biodiversity 

increases the  

fertility of the 

wetland 

Rice/Shrimp Cultivation  

Outcome 4 Generation of 

additional livelihood 

options for local 

farmers  

Currently local 

livelihoods have 

been affected due to 

lack of commercial 

activity on Kaipad 

land/Pokkali fields 

Generation of a 

minimum of 

2,64,000 man days 

of employment 

annually  

 Assumptions:  

► Buy-in from local 

farmers  

 

Risks:  

► Lack of buy-in or 

capacity of local 

farmers  

 

Output 4.1  Simultaneous 

cultivation of rice 

and shrimp / fish 

during one season 

(monsoon season) 

and shrimp 

cultivation during 

the second season in 

low lying wetlands 

No shrimp or rice 

cultivation  

Production of 1800 

tons of rice  

Production of 540 

tons of shrimp/fish  

Monthly records  
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Outcome/ Output  Indicator  Baseline  Target  Source of 

Verification  

Risk Assumptions  

where there was 

previously no 

cultivation  

Outcome 5 Reclamation of land 

threatened by sea 

level rise  

Currently due to lack 

of activity the 

Kaipad land is being 

slowly eroded  

Reclamation of 600 

hectares of Kaipad 

land and Pokkali 

fields 

 Assumptions:  

► Buy-in from local 

farmers  

 

Risks:  

► Lack of buy-in or 

capacity of local 

farmers  

 

Output 5.1  Protection of the 

land for 

simultaneous 

cultivation of rice 

and shrimp / fish 

during one season 

(monsoon season) 

and shrimp 

cultivation during 

the second season in 

low lying wetlands 

where there was 

previously no 

cultivation 

No shrimp or rice 

cultivation  

Production of 1800 

tons of rice  

Production of 540 

tons of shrimp/fish  

Monthly records  
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4.4 Detailed Budget  

Table 16: Unit Economics of Kaipad Farming (5 hectares) 

Capital Cost 

A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Bund Work 4400m3 ₹ 228.45 ₹ 10,05,180.00 Average Estimate of Bund Work 

required for Development of 

Kaipad farming under 

Promotion of Integrated farming 

system of Kaipad and Pokkali in 

coastal wet land of Kerala. An 

average 4400 m3 has been 

applied based on actual results 

of five different locations. 

CPWD SOR 2014 @ 

of ₹228.45/m3 

 Sluice gate 1 per unit ₹ 1,00,140.00 ₹ 1,00,140.00 Engineer's Report countersigned 

by Director of Fisheries 

Department 

CPWD SOR 2014, ₹ 

1,00,140.00 

 Farm equipment 

(pumps 5 HP, 

trays, net 

frames, bag -

nets and water 

testing kit etc.) 

5 Hp pumps 

= 2 

Feed tray= 10 

Net Frames= 

2 

Water 

Testing Kit= 

1 

5 Hp pumps = 

₹ 39,466 

Feed tray= 

₹450 

Net Frames= 

₹3,012 

Bag Nets= 

₹3,900 

₹ 1,16,653.00 Quantities are based on 

Approved Costing of Dept. of 

Fisheries 

Approved Vendor 

Quote KC Traders 

dated 9/11/2015- Feed 

Tray= ₹ 450 each 

 

Approved Vendor 

Quote Galin Abraham 

dated 9/11/2015 Cast 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

Bag Nets= 2 

 

Solar Lamp= 

1 

 

Water Testing 

Kit= ₹1,217 

Solar Lamp= 

₹18,180 

net = ₹ 3300 each 

Bag net = ₹ 3900 each 

 

Approved cost needed 

for net frames= ₹ 

3012 

 

Approved cost needed 

for water testing kit= 

₹1217 

 

Approved Vendor 

Deepa dated 

15/10/2015 cost 

needed for pumps= 

₹39,466 

Approved cost for 

Solar Lamp= ₹18,180 

 Farm shed 

(Temporary 

shed) (3x 6 

metres) 

1 ₹ 24,678.00 ₹ 24,678.00 Only one shed is needed Abstract for farm 

shed as per CPWD 

SOR 2014= ₹ 24678 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Planting of 

Mangroves/ 

Mangrove 

associates 

260 trees14 ₹ 20 per 

sapling 

₹ 5,200.00 "Land from Sea: The mangrove 

afforestation program for 

Bangladesh" Peter Saenger and 

N.A. Siddiqui (1993) Chapter 5 

Page 7, minimum spacing for 

mangrove trees is 1.2x1.2m, we 

have taken 1.5m x 1.5m. 

Therefore the total number of 

trees to be planted has been 

calculated based on the average 

of 5 sample sites which gives a 

total bund length of 1279 m for 

an area of 48.7 hectares. Hence 

the peripheral bund length for 5 

hectares is 130 metres. The total 

tree is 130 into 3 divided by 

1.5= 260 trees.  

Approved Minutes of 

the 47th  Executive 

Committee Meeting 

of ADAK held on 

05/01/2015 in the 

Chamber of Principal 

Secretary to 

Government 

(Fisheries). ₹ 20 per 

sapling 

 SUBTOTAL   ₹ 12,51,851.00   

B Operational Cost ( 1st Crop ) Shrimp/ Fish farming 

 Land lease  5 hectares ₹ 5,000  ₹ 25,000.00 Being done for a standard 5 

hectare piece of land 

Copy of lease 

agreements for 

Pokkali and Kaipad 

                                                           
14 Saenger P., Siddiqi N.A., "Land from Sea: The mangrove afforestation program for Bangladesh" School of Environment, Science and Engineering Papers, Southern Cross 

University (2010) 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

areas, provided in 

Annexure 

 Shrimp seed 

40,000/ hectare 

or 200,000 for 5 

hectares 

 Nos. x ₹ 0.45 

 

or  

 

Fish seed at 

5,000 per 

hectare at ₹5 per 

seed, the project 

will fund 3,000 

seed per hectare 

for a total of 

15,000 seeds per 

unit at ₹ 6 each= 

₹ 90,00015 

2,00,000 for 

shrimp seed 

 

15,000 for 

fish seed 

₹ 0.45 each 

for shrimp 

seed  

 

₹ 6 each for 

fish seed 

₹ 90,000.00 Figures from stocking density 

used in previous projects 

implemented by ADAK 

Fisheries and Ports 

Department G.O.(Ms) 

No. 62/12/F&PD 

dated 31/07/2012. 

Tiger Prawn (P. 

monodon) Rate per 

100 numbers= ₹ 45 

 

Decision No. 38 dated 

28/05/2013. 

Advanced fingerlings 

(>8cm)= ₹ 6 per 

fingerling 

 Labour charge  246 days ₹ 350 per 

man-day 

₹ 86,100.00 Shyna, P.A. and Joseph, Sheela, 

“A Micro analysis of problems 

of displaced women agricultural 

Govt. of Kerala rate 

for Class IV/workers 

                                                           
15 Even though the standard stocking density of fish seed is higher, we will provide the same level of monetary support as for shrimp seed 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

labourers with special emphasis 

to the pokkali fields of 

Vypinkara” 

 

The article clearly states that 246 

man-days are required for prawn 

filtration. For prawn filtration 

operation the man power 

requirement for 1 hectare and 5 

hectare is almost the same 

because the watch and ward, the 

sluice gate operator and the net 

operators are the same persons 

who work on the farm. 

dated 28/10/2014. 

Man-Day rate= ₹ 350 

 Shrimp or Fish 

feed  

2,000 Kg ₹ 98 ₹ 1,96,000.00 As per estimate provided by 

Department of Fisheries and 

approved by Secretary, the feed 

requirement per unit is 2,000 kg  

Quote from approved 

vendor Godrej 

Agrovet 9/11/2015= ₹ 

2450 per 25kg bag, 

cost per kg= ₹ 98 

 Pond 

preparation 

items 5000/  

Hectares 

720 kg per 

unit 

₹ 8 ₹ 5,760.00 Estimate for pond preparation in 

Pokkali fields sets the quantity 

of dolomite required at 720 kg. 

Estimate for Pond 

Preparation in Pokkali 

fields sets the cost at 

₹ 8 per kg. 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Seed quality test  1 per unit ₹ 4,000.00 ₹ 4,000.00 

NA 

As per G.O. (MS) no. 

76/14/ F & PD dated 

31/12/14, Govt. 

issued order for 

revising the fees for 

PCR test- a quality 

test for shrimp seeds. 

₹ 4000 per test 

 SUB TOTAL   ₹ 4,06,860.00   

C Operational cost 2nd crop ( 2nd  Crop )Rice and shrimp/fish farming 

 

 Paddy seed  400 kg ₹ 50 ₹ 20,000.00  Approved Govt. of Kerala Rate Kerala Agricultural 

University Revised 

Price List No. 

R1/68289/2002 dated 

29/12/2014. Price of 

Pokkali rice= ₹ 50 per 

kg 

 Shrimp seed  

or  

Fish Seed  

1,00,000 for 

shrimp seed 

or 

7,500 for fish 

seed 

₹ 0.45 each 

for shrimp 

seed  

or 

₹ 6 each for 

fish seed 

₹ 45,000.00 

 

Figures from stocking density 

used in previous projects 

implemented by ADAK 

Fisheries and Ports 

Department  

G.O.(Ms) No. 

62/12/F&PD dated 

31/07/2012. Tiger 

Prawn (P. monodon) 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

Rate per 100 

numbers= ₹ 45 

 

Decision No. 38 dated 

28/05/2013. 

Advanced fingerlings 

(>8cm)= ₹ 6 per 

fingerling 

 Wages for 

paddy and 

shrimp/fish 

750 man-

days 

₹ 350 per 

man-day 

₹ 2,62,500.00 Shyna, P.A. and Joseph, Sheela, 

“A Micro analysis of problems 

of displaced women agricultural 

labourers with special emphasis 

to the pokkali fields of 

Vypinkara” 

 

The article clearly states that 246 

man-days are required for prawn 

filtration. For prawn filtration 

operation the man power 

requirement for 1 hectare and 5 

hectare is almost the same 

because the watch and ward, the 

sluice gate operator and the net 

operators are the same persons 

who work on the farm. 

Govt. of Kerala rate 

for Class IV/workers 

dated 28/10/2014. 

Man-Day rate= ₹ 350 
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Shrimp or Fish 

feed  

1,000 Kg ₹ 98 ₹ 98,000.00 As per estimate provided by 

Department of Fisheries and 

approved by Secretary, the feed 

requirement per unit is 1,000 kg  

Quote from approved 

vendor Godrej 

Agrovet 9/11/2015= ₹ 

2450 per 25kg bag, 

cost per kg= ₹ 98 

 Pond 

preparation 

items 5000/  

Hectares 

720 kg per 

unit 

₹ 8 ₹ 5,760.00 Estimate for pond preparation in 

Pokkali fields sets the quantity 

of dolomite required at 720 kg. 

Estimate for Pond 

Preparation in Pokkali 

fields sets the cost at 

₹ 8 per kg. 

 Seed quality test  1 per unit ₹ 4,000.00 ₹ 4,000.00 

NA 

As per G.O. (MS) no. 

76/14/ F & PD dated 

31/12/14, Govt. 

issued order for 

revising the fees for 

PCR test- a quality 

test for shrimp seeds. 

₹ 4000 per test 

 SUB TOTAL   ₹ 4,35,260.00   

 Total 

Operating Cost 

(B+C) 

  ₹ 8,42,120.00   
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A Item Quantity  Rate (in Rs) Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

       

D Revenues 

 Production  Rate 1st Crop 

Quantity 

2nd Crop Quantity 1st Crop Revenue 2nd Crop Revenue 

 Shrimp16 ₹ 350 per 

kg17 

3,000 kg18 1,500 kg ₹ 10,50,000.00 ₹ 5,25,000.00 

 Rice  ₹ 50 per kg19 0 15,000 Kg20 0 ₹ 7,50,000.00 

 Operating 

Income 

   ₹ 10,50,000.00 ₹ 12,75,000.00 

E Total 

Operating 

Income 

 ₹ 

23,25,000.00 

   

    

F 

Net Operating 

Income 

E-(B+C) ₹ 

14,82,880.00 

   

 

 

  

                                                           
16 We have only considered revenue from shrimp and not fish in order to avoid confusion, in our previous projects the revenue from shrimp and fish farming were similar 
17 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode 
18 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode 
19 Govt. of Kerala approved rates, evidence in Annexure 
20 Refer to footnote 11 
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Table 17: Unit Economics of Pokkali Farming (5 hectares) 

Capital Cost 

A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Bund Work 4410m3 ₹ 228.45 ₹ 10,07,464.50 Average Estimate of Bund 

Work required for 

Development of Pokkali 

farming under Promotion of 

Integrated farming system of 

Kaipad and Pokkali in coastal 

wet land of Kerala. An 

average 4410 m3 has been 

applied based on actual 

results of five different 

locations. 

CPWD SOR 

2014 @ of 

₹228.45/m3 

 Sluice gate 2 per unit ₹ 1,00,140.00 ₹ 2,00,280.00 Engineer's Report 

countersigned by Director of 

Fisheries Department 

CPWD SOR 

2014, ₹ 

100139.20 

 Farm equipment 

(pumps 5 HP, trays, 

net frames, bag -nets 

and water testing kit 

etc.) 

5 Hp pumps 

= 2 

Feed tray= 10 

Net Frames= 

4 

5 Hp pumps = 

₹ 39,466 

Feed tray= 

₹450 

Net Frames= 

₹3,012 

₹ 1,22,677.00 Quantities are based on 

Approved Costing of Dept. of 

Fisheries 

Approved 

Vendor Quote 

KC Traders dated 

9/11/2015- Feed 

Tray= ₹ 450 each 

 

Approved 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

Water 

Testing Kit= 

1 

Bag Nets= 2 

Solar Lamp= 

1 

Bag Nets= 

₹3,900 

Water Testing 

Kit= ₹1,217 

Solar Lamp= 

₹18,180 

Vendor Quote 

Galin Abraham 

dated 9/11/2015 

Cast net= ₹ 3300 

each 

Bag net= ₹ 3900 

each 

 

Approved cost 

needed for net 

frames= ₹ 3012 

 

Approved cost 

needed for water 

testing kit= 

₹1217 

 

Approved 

Vendor Deepa 

dated 15/10/2015 

cost needed for 

pumps= ₹39,466 

Approved Cost 

of Solar Lamp= 

₹18,180 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Farm shed 

(Temporary shed) 

(3x 6 metres) 

1 ₹ 24,678.00 ₹ 24,678.00 Only one shed is needed Abstract for farm 

shed as per 

CPWD SOR 

2014= ₹ 24678 

 Planting of 

Mangroves/ 

Mangrove associates 

600 trees21 ₹ 20 per 

sapling 

₹ 12,000.00 The average bund length 

where mangroves and 

mangrove associates will be 

4320 m for 24 hectares based 

on samples taken. Therefore 

the length for one hectare is 

180 m. The planting distance 

will be 1.5 metres for each 

mangrove. Therefore, 120 

mangroves will be planted 

per hectare or 600 for 5 

hectares 

Approved 

Minutes of the 

47th  Executive 

Committee 

Meeting of 

ADAK held on 

05/01/2015 in the 

Chamber of 

Principal 

Secretary to 

Government 

(Fisheries). ₹ 20 

per sapling 

 SUBTOTAL   ₹ 13,67,099.50   

B Operational Cost ( 1st Crop ) Shrimp/ Fish farming 

 Land lease  5 hectares ₹ 5,000  ₹ 25,000.00 Being done for a standard 5 

hectare piece of land 

Copy of lease 

agreements for 

                                                           
21 Saenger P., Siddiqi N.A., "Land from Sea: The mangrove afforestation program for Bangladesh" School of Environment, Science and Engineering Papers, Southern Cross 

University (2010) 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

Pokkali and 

Kaipad areas, 

provided in 

Annexure 

 Shrimp seed 40,000/ 

hectare or 200,000 

for 5 hectares 

 Nos x ₹ 0.45 

 

or  

 

Fish seed at 3,000 

per hectare at ₹6 per 

seed, the project will 

fund 3,000 seed per 

hectare for a total of 

15,000 seeds per unit 

at ₹ 6 each= ₹ 

90,00022 

2,00,000 for 

shrimp seed 

 

15,000 for 

fish seed 

₹ 0.45 each for 

shrimp seed  

 

₹ 6 each for 

fish seed 

₹ 90,000.00 Figures from stocking density 

used in previous projects 

implemented by ADAK 

Fisheries and 

Ports Department 

G.O.(Ms) No. 

62/12/F&PD 

dated 

31/07/2012. 

Tiger Prawn (P. 

monodon) Rate 

per 100 

numbers= ₹ 45 

 

Decision No. 38 

dated 

28/05/2013. 

Advanced 

fingerlings 

(>8cm)= ₹ 6 per 

fingerling 

                                                           
22 Even though the standard stocking density of fish seed is higher, we will provide the same level of monetary support as for shrimp seed 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Labour charge  212 days ₹ 350 per man-

day 

₹ 74,200.00 A Micro Analysis of 

Problems of Displaced 

Women Agricultural 

labourers with Special 

Emphasis to the Pokkali 

fields of Vypinkara. The 

article mentions 246 as the no 

of man days, however 212 

has been considered because 

of duplication of activities 

which have been subtracted 

Govt. of Kerala 

rate for Class 

IV/workers dated 

28/10/2014. 

Man-Day rate= ₹ 

350 

 Shrimp or Fish feed  2,000 Kg ₹ 98 ₹ 1,96,000.00 As per estimate provided by 

Department of Fisheries and 

approved by Secretary, the 

feed requirement per unit is 

2,000 kg  

Quote from 

approved vendor 

Godrej Agrovet 

9/11/2015= ₹ 

2450 per 25kg 

bag, cost per kg= 

₹ 98 

 Pond preparation 

items 5000/  

Hectares 

720 kg per 

unit 

₹ 8 ₹ 5,760.00 Estimate for pond preparation 

in Pokkali fields sets the 

quantity of dolomite required 

at 720 kg. 

Estimate for 

Pond Preparation 

in Pokkali fields 

sets the cost at ₹ 

8 per kg. 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Seed quality test  1 per unit ₹ 4,000.00 ₹ 4,000.00 

NA 

As per G.O. 

(MS) no. 76/14/ 

F & PD dated 

31/12/14, Govt. 

issued order for 

revising the fees 

for PCR test- a 

quality test for 

shrimp seeds. ₹ 

4000 per test 

 SUB TOTAL   ₹ 3,94,960.00   

C Operational cost 2nd crop ( rice farming)* 

 Paddy seed  400 kg ₹ 50 ₹ 20,000.00  Approved Govt. of Kerala 

Rate 

Kerala 

Agricultural 

University 

Revised Price 

List No. 

R1/68289/2002 

dated 

29/12/2014. Price 

of Pokkali rice= 

₹ 50 per kg 

 Wages for paddy 

farming 

820 man-

days 

₹ 350 per man-

day 

₹ 2,87,000.00 A Micro Analysis of 

Problems of Displaced 

Govt. of Kerala 

rate for Class 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

Women 

Agricultural labourers with 

Special Emphasis to the 

Pokkali 

fields of Vypinkara. The 

article mentions 207/ha, 

however 164 per hectare has 

been considered because of 

duplication of activities23 

IV/workers dated 

28/10/2014. 

Man-Day rate= ₹ 

350 

 SUB TOTAL   ₹ 3,07,000.00   

 Operating Cost 

(B+C) 

  ₹ 7,01,960.00   

D Revenues      

 Production  Rate 1st Crop 

Quantity 

2nd Crop 

Quantity 

1st Crop Revenue 2nd Crop 

Revenue 

 Shrimp24 ₹ 350 per 

kg25 

3,000 kg26 0 ₹ 10,50,000.00 0 

 Rice  ₹ 50 per kg27 0 10,000 Kg28 0 ₹ 5,00,000.00 

                                                           
23 Shyna, P.A. and Joseph, Sheela,” A Micro Analysis of Problems of Displaced Women Agricultural labourers with Special Emphasis to the Pokkali fields of Vypinkara” 

24 We have only considered revenue from shrimp and not fish in order to avoid confusion, in our previous projects the revenue from shrimp and fish farming were similar 
25 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode 
26 Cheruvat, D (2013), "Kaipad Krishiyum Jaiva Vavidhyavum- Kaipad: Agriculture and Biodiversity" publishers Malabar Natural History Society, Kozhikode 
27 Govt. of Kerala approved rates, evidence in Annexure 
28 Refer to footnote 17 
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A Item Quantity  Rate Total Cost per 

unit (5ha.) 

Basis for Quantity Basis for Price 

 Operating Income    ₹ 10,50,000.00 ₹ 5,00,000.00 

E Total Operating 

Income  

 ₹ 15,50,000.00    

    

F 

Net Operating 

Income 

E-(B+C) ₹ 8,48,040.00    

 

*In Pokkali fields there are some traditional rights for the local citizens to fish in canals of the fields from April 15 to November 15 in a year 

(Sustainable Aquaculture Policies in Pokkali and Kole Lands in Kerala, Dept. of Fisheries 2013). Shrimp farming period is from November 

15 to April 15. So it is not possible to do shrimp farming in these fields as the public catch out the crop. So in this project rice farming is 

only proposed in monsoon season and hence the pond preparation cost is not included in the second crop.29  

 

                                                           
29 Jayan P R, Nithya Sathyanathan. Overview of farming practices in the water-logged areas of Kerala, India. Int J Agric & Biol Eng, 2010; 3(4): 28－43. 
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4.5 Budget Estimate 

Table 18: Costs 

Sl. 

No. 
Particulars  

Unit Cost 

(crores) 

Total Cost 

(In Crores) 

Grant 

% 

Grant-in-

aid 

From 

Adaptation 

Fund 

Benefici

ary 

Contrib

ution 

1 Capital Cost  

a) Capital cost in Kaipad ₹ 0.13 ₹ 7.5111 80.00% ₹ 6.0089 ₹ 1.5022 

b) Capital cost in Pokkali ₹ 0.14 ₹ 8.2025 80.00% ₹ 6.5620 ₹ 1.6405 

2 Operational Cost 1st Crop  

a) 
Operational cost in 

Kaipad 
₹ 0.0406 ₹ 2.4411 80.00% ₹ 1.9528 ₹ 0.4883 

b) 
Operational cost in 

Pokkali 
₹ 0.0395 ₹ 2.3698 80.00% ₹ 1.8958 ₹ 0.4740 

3 Operational Cost 2nd Crop  

a) 
Operational cost in 

Kaipad 
₹ 0.0435 ₹ 2.6116 80.00% ₹ 2.0893 ₹ 0.5223 

b) 
Operational cost in 

Pokkali 
₹ 0.0307 ₹ 1.8420 80.00% ₹ 1.4736 ₹ 0.3684 

4 
Capacity Building for 

Farmers(₹15500x64p

rogram)  

 ₹ 0.09920 100.00% ₹ 0.09920  

5 

Survey Expenses, 

Verification, 

Extension & 

Awareness Creation 

& documentation 

 ₹ 0.3000 100.00% ₹ 0.3000  

6 
3rd Party Mid-Term 

and Final Review  
 ₹ 0.5000 100.00% ₹ 0.5000  

 Project Cost  ₹ 25.8773    

7 
Contingency (10% of 

project cost) 
 ₹ 2.5877 100.00% ₹ 2.5877  

 Net Project Cost  ₹ 28.465    

8 
Project Managerial 

Expenses  
 ₹ 4.2697 100.00% ₹ 4.2697  

9 

Fee for Project 

Implementation Entity 

(NABARD)  

 ₹ 0.9962 100.00% ₹ 0.9962  

 Total Project Cost  ₹ 33.7309  -₹ 28.7352 ₹ 4.9957 

 

Size of 1 Unit  5 hectares  

Total Area (300 hectares of Kaipad in Kannur and 300 hectares of 

Pokkali in Trissur, Ernakulum & Alappuzha districts)  
600 

Total Units  120 
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Table 19: Revenues 

Product 
No. of 

unit 

Revenue 

from first 

crop per 

unit 

(crores) 

Total 

Revenue 

from first 

crop 

(crores) 

 

Revenue 

from 

second 

crop per 

unit 

(crores) 

Total 

Revenue 

from 

second 

crop 

(Crores) 

Rice 

Kaipad 60 ₹ 0.000 ₹ 0.000 ₹ 0.075 ₹ 4.500 

Pokkali 60 ₹ 0.000 ₹ 0.000 ₹ 0.050 ₹ 3.000 

Shrimp 

Kaipad 60 ₹ 0.105 ₹ 6.300 ₹ 0.0525 ₹ 3.150 

Pokkali 60 ₹ 0.105 ₹ 6.300 ₹ 0.000 ₹ 0.000 

Total  ₹ 0.210 ₹ 12.600 ₹ 0.1775 ₹ 10.650 

 

 

Total Annual Revenue (Crores) ₹ 23.25  

 

 

Budget Note 

The Project Budget is prepared considering the inevitable development of infrastructure in both 

Kaipad and Pokkali lands so that these wetlands can be used for human benefits conserving the 

biodiversity and the environment of the wet lands in total. The bund formation costs are 

estimated based on the CPWD rate and considering the possible sea level rise and the 

unpredictable heavy monsoon in short period and the possible draught that may happen in the 

vicinity of the project areas. The requirement of bund height is different for Kaipad and Pokkali 

lands. This is estimated according to the prevailing tidal variation and possible flood levels. 

The bund cost for one unit of Kaipad cultivation is 10.05 lakhs and that for Pokkali farming 

system is 10.07 lakhs. The sluice gates are inevitable and hence two sluice gates have been 

included. The cost of sluice/unit in pokkali is ₹ 2 lakhs and that of Kaipad is   ₹1 lakh . The 

other development works inevitable for operation of the farms is only included in the cost. The 

mangrove planting is included so that the bund will be protected from increased sea level rise, 

sea surges and the possible soil erosion due to unpredicted monsoon occurred as a result of 

climate change.  Mangrove planting also help to reinforce the bunds against the unpredicted 

flow and high level flood due to heavy showers 

This project protects the wetland and the users from the threat of climate change. The farming 

practice in these wet lands has to be made economic and eco-friendly. So the farmers are 

proposed to be assisted with input subsidy for the first year crop at 80% of the input cost and 

80% of the infrastructure development costs. In Kaipad lands one crop of Rice and shrimp will 

be conducted in monsoon season and in Pokkali lands only rice cultivation will be done in 

monsoon. In summer season shrimp farming is done both in Kaipad and Pokkali lands. The 
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detailed unit cost and economics is included in the budget. The annual maintenance cost of 

bund is to be met from the revenue generated from the 1st year crop by the farmers themselves. 

The total estimate of the project is comes to ₹ 33.7309 crores .Out of this ₹ 28.7352crores will 

come from the NAF grant and remaining ₹ 4.9957 crores will be the beneficiary contribution. 

 

4.6 Disbursement Schedule  

Table 20: Disbursement Schedule 

Project Activity  Date of Disbursement  

Construction of Bund and Sluice Gates  September 2015  

Capacity Building  September 2015  

First Shrimp Crop  September 2015  

First Rice and Shrimp Crop  January 2016  

Project Management and Contingency (25% of total 

allocation to be remitted at the start of project year)  

September of each year  

Mid-Year Review  October 2017  

Final Review  October 2019  
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PART V- Endorsement by Government and Certification by the Implementing Entity 

5.1   Details of Project Executing Entity 

a) 

Table 21: Overview of ADAK 

Name Agency for Development of Aquaculture, Kerala (ADAK) 

Registration No. and Date 411/89 dated 24.05.1989 

Registered Address Thiruvananthapuram 

Project office address T.C.15/1494,Reeja,MinchinRoad,Thiruvananthapuram-

695014 

 

b) Available technical manpower for the proposed project implementation 

ADAK (Agency for Development of Aquaculture, Kerala) is a non-profit making Government 

Agency established for the development of aquaculture in the State. The projects are 

implemented by utilising the services of its own technical staff and project staff on contract 

basis/daily wages. Since ADAK has no non plan support from the Government to meet the 

salary, wages and the office expenses, it is essential to provide a project management assistance 

for the implementation 

 

c) Three largest climate change Adaptation Project handled (already implemented) 

Table 22: Overview of Past Experience 

Sl. 

No 

Project Objectives Amount 

Sanction

ed (Rs in 

Lakhs) 

Funding 

Agency 

Geogra

phical 

Covera

ge 

Implementation 

Period & outcome 

1 Sustainable 

fish stock  

enhancement 

of fishermen, 

in 

Vellayani 

lake 

 

1.Replenish 

    Fish resource 

2. Conservation  

      of lake 

67.0  Depart

ment of 

Environ

ment 

and 

Climate 

change 

2009

-12 

1.Fish catch rate 

increased from 

9.5 to 22 ton 

 

2.Income of 

fishermen 

increased 

3.Awareness 

created among 

locals in 

protecting the 

lake 

2 Controlled 

fresh water 

fish farming 

under the 

1. Replenish fish 

resource 

2. Conservation 

of lake 

10.0 Depart

ment of 

Environ

ment 

2013

-15 

1. Fish catch 

2. Rate increased 



91 
 

Sl. 

No 

Project Objectives Amount 

Sanction

ed (Rs in 

Lakhs) 

Funding 

Agency 

Geogra

phical 

Covera

ge 

Implementation 

Period & outcome 

project Eco 

restoration of 

wetland 

scheme for 

conservation 

of Vellayani 

lake 

and 

climate 

change 

3. Income of 

fishermen 

increased 

3.Awareness 

created among 

4. Locals in 

protecting the lake 

3 Upgradation 

of traditional 

filtration 

fields for 

increasing 

shrimp 

production 

1. To enhance 

overall 

productivity of 

the wet land eco 

system 

2. To provide food 

security and 

protein food 

3. To promote 

sustainable 

aquaculture 

practices 

through 

integration of 

agriculture and 

pisci culture 

4. To sustain 

paddy 

cultivation and 

reduce cost of 

production 

57.60 

 

RKVY 

fund 

2009

-12 

Area covered-

490.07 hectares 

Shrimp 

production-549.9 

ton 

No. of 

beneficiaries -168 

4 A pilot 

project on fin 

fish culture 

in Pokkali 

fields 

-same as above- ₹94.5 

lakhs 

RKVY 

 

2012

-14 

Fin fish culture in 

98.63 hectares 

area beneficiaries 

– 77 no’s 

Increase in fish 

production-123.85 

ton 

 

The Project on Eco-Friendly shrimp culture in Pokkali fields in Alappuzha, Ernakulam and 

Thrissur districts and promotion of rice-cum-shrimp farming in Kaipad land was implemented 

during the years 2012-13 & 2013-14 (State Plan Scheme) 

By utilising an amount of ₹ 100 lakhs 125 hectares area was developed for culture in Pokkali 

fields of Alappuzha, Ernakulam, and Thrissur districts during the year 2012-13. 41763m3 bund 

construction was done. 34,497 kg. Shrimp was harvested in Pokkali fields during the year 2013-

14 by utilising an amount of ₹ 100 lakhs. 177.13 hectares of Pokkali fields was developed and 
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stocked with 46.26 lakh Penaeus monodon seeds. 5,964 m3 bund constructed. Shrimp 

production is 630 kg/hectares. 

108 hectares area was developed for promotion of rice cum shrimp farming in Kaipad land 

during the year 2012-13.  38677.73m3 bund constructed. 63669 kg. Shrimp and 2500 kg. paddy 

harvested. An amount of ₹200 lakhs was utilised for the implementation. 

During the year 2013-14, 93 hectares area was developed in Kaipad lands by utilising an 

amount of ₹200 lakhs.  23756 m3 bund constructed .2142kg shrimp and 28690 kg paddy 

harvested. 

The project, “Integrated farming of fish/prawn/shrimp in rotation with paddy in the selected 

districts of Kerala” was implemented during the year 2014-15 by utilizing 200 lakhs .205 

hectares area was developed in Pokkali fields. Nursery bund construction of 9277m3 was 

conducted in Pokkali fields. And an area of 92 hectares was developed in Kaipad lands. 

Cultural activities are currently going on. 

But no fund was allotted for the implementation of the project on “Integrated Pokkali and 

Kaipad lands” during this financial year 2015-16. 

d) Three largest community based NRM project handled 

We have implemented no such projects 

e) Three largest climate change Adaptation/NRM projects of State/Central Government 

We have implemented no such projects 

f) All infrastructure and equipment needed for the implementation is either already available 

or will be procured as per all applicable state-level procurement guidelines 

g) ADAK is not blacklisted, banned from implementation of projects, faced any charges/legal 

cases related to mismanagement of projects and funds 
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5.2 Change in Rainfall 

A decline in monsoon rainfall since the 1950’s has already been observed. The frequency of heavy rainfall events has also increased. 

Table 23: Trend of Rainfall since 1901 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL JF MAM JJAS OND 

1901 34.70 38.60 17.80 38.90 50.60 113.20 241.40 271.60 124.70 52.40 38.70 8.20 1,030.80 73.20 107.30 751.00 99.30 

1902 7.40 4.20 19.00 44.10 48.80 111.70 284.90 201.00 200.20 62.50 29.40 25.20 1,038.40 11.60 111.90 797.80 117.20 

1903 16.70 8.00 31.10 17.10 59.50 120.30 293.20 274.00 198.10 119.50 40.30 18.00 1,195.90 24.70 107.70 885.60 177.80 

1904 14.90 9.70 31.40 33.70 73.80 165.50 260.30 207.70 130.80 69.80 11.20 16.40 1,025.10 24.50 138.80 764.30 97.40 

1905 24.70 20.30 41.80 33.80 55.80 93.70 253.00 201.70 178.10 54.90 9.60 10.10 977.50 45.00 131.40 726.40 74.70 

1906 21.40 49.90 31.40 15.80 37.20 177.00 286.50 251.40 183.90 50.60 17.70 26.30 1,149.20 71.30 84.40 898.90 94.60 

1907 16.00 45.50 37.40 62.00 32.70 153.10 225.40 308.30 95.40 23.00 23.10 12.90 1,034.80 61.50 132.10 782.20 58.90 

1908 19.90 17.10 8.30 31.00 45.40 125.60 320.50 306.00 150.80 38.40 6.80 7.40 1,077.40 37.00 84.70 903.00 52.70 

1909 22.70 15.20 6.60 61.60 51.20 207.20 302.30 228.70 157.70 37.50 10.00 27.90 1,128.50 37.90 119.40 895.70 75.40 

1910 13.50 10.30 13.70 29.00 40.80 211.90 247.20 283.40 185.90 108.20 34.60 5.40 1,183.90 23.80 83.50 928.50 148.20 

1911 40.40 5.50 43.00 23.10 48.20 191.30 163.10 209.90 178.50 71.50 42.40 12.10 1,028.90 45.80 114.30 742.80 126.00 

1912 20.30 21.60 19.90 37.90 43.80 107.10 326.30 259.20 119.20 58.20 51.70 5.30 1,070.40 41.90 101.60 811.80 115.20 

1913 6.30 38.10 23.70 25.70 72.90 214.80 269.80 192.60 109.60 68.60 16.80 23.20 1,061.80 44.40 122.20 786.70 108.50 

1914 5.00 26.90 25.40 42.80 67.90 157.00 342.00 239.70 191.30 45.50 20.70 21.60 1,185.90 31.90 136.10 930.00 87.90 

1915 19.80 37.50 44.10 33.60 63.90 155.10 227.90 226.90 171.70 90.50 45.20 8.20 1,124.40 57.30 141.60 781.50 143.90 

1916 4.60 20.10 11.00 35.20 59.40 232.00 265.00 309.70 199.60 139.20 46.30 2.90 1,324.80 24.70 105.60 1,006.20 188.40 

1917 7.60 37.90 20.50 40.10 74.00 230.70 282.70 292.80 278.10 161.30 29.10 9.30 1,463.90 45.50 134.50 1,084.30 199.60 

1918 11.80 4.00 36.60 35.80 103.60 212.30 183.80 240.90 111.80 19.50 44.70 15.50 1,020.20 15.80 176.00 748.80 79.60 

1919 48.80 20.20 19.10 32.70 59.50 194.70 304.60 285.30 163.10 91.50 50.10 18.20 1,287.90 69.00 111.40 947.70 159.80 

1920 23.90 21.30 55.10 38.20 52.50 163.70 295.70 191.60 123.00 45.90 25.20 3.00 1,039.10 45.20 145.70 774.10 74.00 

1921 37.60 7.40 17.80 43.90 51.20 193.90 293.70 274.40 203.30 70.50 16.10 15.30 1,225.00 45.00 112.90 965.20 101.90 

1922 28.90 9.80 14.30 33.00 48.80 204.90 314.90 218.90 199.80 62.00 55.60 13.30 1,204.20 38.70 96.10 938.40 131.00 

1923 21.60 38.90 21.20 31.00 58.10 102.00 337.80 272.80 173.80 58.00 17.60 15.80 1,148.60 60.50 110.30 886.40 91.40 

1924 21.10 21.90 14.00 30.70 61.40 136.80 328.70 255.40 238.40 65.80 57.10 14.60 1,245.90 42.90 106.10 959.30 137.60 

1925 13.00 11.20 15.30 44.10 100.80 204.70 300.90 234.50 140.20 67.20 41.50 16.10 1,189.50 24.30 160.20 880.20 124.80 

1926 28.30 10.30 55.70 39.40 57.80 98.70 316.90 330.50 210.10 57.30 10.90 10.30 1,226.20 38.70 152.90 956.20 78.50 
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YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL JF MAM JJAS OND 

1927 13.10 34.70 22.40 36.30 50.40 177.70 346.60 253.20 173.60 69.30 57.20 10.10 1,244.60 47.90 109.10 951.10 136.60 

1928 20.90 40.30 21.10 34.60 54.40 178.90 303.50 229.00 144.00 127.70 21.60 24.40 1,200.20 61.10 110.00 855.40 173.70 

1929 29.60 18.60 14.40 54.60 65.90 194.10 296.70 241.00 125.50 92.90 19.60 40.10 1,193.20 48.20 134.90 857.40 152.70 

1930 23.50 23.20 28.90 51.00 55.90 181.50 288.60 212.00 174.10 96.70 53.00 10.30 1,198.50 46.70 135.80 856.10 160.00 

1931 12.40 32.90 19.00 37.30 59.40 134.50 319.60 303.90 191.10 120.50 41.40 21.00 1,292.80 45.20 115.70 949.10 182.80 

1932 9.20 22.90 20.10 31.00 85.70 141.70 328.30 237.90 181.90 69.40 60.30 14.40 1,202.90 32.20 136.80 889.80 144.10 

1933 16.50 29.60 25.10 48.10 102.40 215.10 279.70 313.40 211.60 93.60 20.50 16.50 1,372.00 46.00 175.60 1,019.80 130.60 

1934 23.30 11.50 16.10 46.80 47.30 217.70 284.80 294.40 166.80 65.80 32.40 10.50 1,217.50 34.70 110.20 963.70 108.70 

1935 26.90 20.70 19.00 41.50 36.80 159.40 313.50 246.90 185.30 49.90 16.70 11.20 1,127.90 47.70 97.30 905.20 77.80 

1936 12.30 41.80 37.80 33.50 82.70 245.80 292.50 236.70 193.90 66.40 57.20 21.20 1,321.80 54.10 154.10 968.80 144.70 

1937 6.30 50.60 19.00 56.30 58.00 162.20 336.20 208.20 174.00 94.60 20.30 18.90 1,204.40 56.90 133.20 880.60 133.80 

1938 29.90 30.70 33.40 34.20 70.90 273.40 300.20 249.70 171.60 75.40 16.20 5.00 1,290.50 60.60 138.50 994.80 96.60 

1939 13.30 32.10 30.60 40.70 40.60 172.90 272.40 231.50 154.90 91.20 29.60 1.70 1,111.60 45.50 111.90 831.80 122.50 

1940 13.00 25.80 47.70 26.90 80.80 173.80 308.40 278.10 125.50 63.00 40.90 17.40 1,201.30 38.80 155.40 885.80 121.30 

1941 22.90 16.40 20.40 31.50 81.00 171.80 238.70 228.40 154.00 62.10 26.50 20.30 1,073.90 39.30 132.80 792.80 108.90 

1942 21.40 46.00 20.60 44.70 63.70 191.50 339.60 287.00 182.50 34.50 17.70 23.50 1,272.90 67.50 129.00 1,000.70 75.80 

1943 56.80 9.80 32.50 47.90 94.30 167.80 308.90 228.40 211.40 89.00 17.10 5.20 1,269.20 66.60 174.70 916.50 111.30 

1944 27.60 37.80 54.90 31.90 61.00 155.60 349.10 287.00 156.20 92.30 29.40 15.60 1,298.50 65.40 147.80 948.00 137.40 

1945 34.20 10.20 20.10 47.10 53.60 159.10 333.30 246.70 214.50 80.60 17.90 4.90 1,222.00 44.30 120.80 953.50 103.40 

1946 4.40 19.10 24.50 48.00 71.30 214.00 318.30 296.30 145.00 84.40 76.00 35.80 1,337.20 23.50 143.90 973.60 196.20 

1947 22.40 18.30 26.00 39.10 55.90 130.10 314.40 290.40 240.00 69.80 7.20 22.60 1,236.30 40.80 121.00 974.90 99.60 

1948 25.20 29.00 39.50 42.50 91.30 164.10 347.70 282.70 178.00 61.20 71.10 10.00 1,342.20 54.20 173.30 972.40 142.30 

1949 12.60 28.80 24.10 53.00 89.30 164.30 316.80 243.20 227.00 95.10 10.60 4.70 1,269.60 41.40 166.40 951.30 110.50 

1950 35.40 25.40 36.70 28.70 49.40 135.70 331.60 235.60 202.60 57.70 27.50 7.90 1,174.20 60.80 114.80 905.50 93.10 

1951 15.70 12.10 44.40 54.40 59.40 163.30 252.70 222.80 124.60 73.90 31.30 5.80 1,060.60 27.80 158.30 763.40 111.10 

1952 10.50 19.80 37.40 32.40 69.70 165.60 286.60 256.60 120.00 79.60 9.20 22.50 1,110.10 30.30 139.50 828.90 111.30 

1953 30.20 10.60 25.30 38.30 47.10 162.20 323.10 299.20 179.90 85.80 12.30 8.00 1,222.10 40.80 110.70 964.40 106.10 

1954 37.60 37.20 17.10 22.80 53.90 145.50 297.20 232.00 246.70 73.80 3.60 13.90 1,181.40 74.90 93.90 921.30 91.30 

1955 20.80 4.10 21.30 30.60 72.60 177.70 236.80 313.80 215.70 146.30 26.40 9.30 1,275.40 24.90 124.50 944.00 182.00 

1956 17.00 11.10 31.50 28.10 85.50 211.00 354.10 254.30 163.90 150.10 44.00 11.90 1,362.60 28.10 145.00 983.30 206.10 

1957 31.10 10.90 24.20 39.50 71.20 153.20 300.80 265.40 131.70 64.00 28.60 11.30 1,131.90 42.00 134.90 851.10 103.80 
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YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL JF MAM JJAS OND 

1958 12.40 16.50 19.10 36.90 80.50 123.70 316.90 324.90 225.70 114.70 30.00 10.90 1,312.30 28.90 136.50 991.30 155.70 

1959 31.80 23.80 21.30 25.90 75.30 169.80 375.50 265.10 237.30 119.70 26.00 5.30 1,376.90 55.60 122.60 1,047.70 151.10 

1960 13.80 2.70 35.20 20.00 57.70 157.30 320.00 252.90 184.70 68.50 33.70 8.30 1,154.80 16.50 112.80 914.90 110.50 

1961 26.10 34.80 26.00 28.50 77.60 192.90 336.60 287.60 234.90 122.20 21.70 10.40 1,399.20 60.90 132.10 1,052.00 154.20 

1962 12.60 21.60 16.00 43.60 70.80 137.10 281.60 276.90 211.00 78.40 18.30 29.90 1,198.00 34.30 130.40 906.60 126.70 

1963 6.80 9.80 41.70 50.60 60.90 168.00 258.60 316.70 164.90 99.10 28.40 15.50 1,220.90 16.60 153.10 908.20 142.90 

1964 18.60 14.10 19.00 40.00 52.10 177.20 345.70 273.70 200.40 67.40 22.80 13.30 1,244.40 32.70 111.10 997.00 103.50 

1965 11.80 28.10 26.70 45.10 52.70 116.10 270.10 192.80 129.50 34.00 18.20 22.20 947.40 39.90 124.60 708.50 74.40 

1966 13.10 25.40 20.30 30.60 57.20 178.80 252.50 212.50 143.90 56.10 51.00 16.70 1,058.00 38.50 108.00 787.80 123.70 

1967 11.10 14.20 63.30 29.50 42.80 144.00 305.60 264.30 170.30 40.60 12.10 56.10 1,154.00 25.30 135.60 884.20 108.90 

1968 29.40 19.80 27.50 32.60 46.70 149.60 309.90 212.80 129.50 67.10 21.80 12.60 1,059.30 49.20 106.80 801.70 101.60 

1969 12.70 14.50 20.10 39.70 63.40 130.20 317.80 273.40 172.70 55.00 35.80 12.70 1,147.80 27.20 123.10 894.00 103.40 

1970 23.20 27.30 25.90 29.20 69.70 215.90 245.60 313.00 212.70 75.30 15.70 1.60 1,255.00 50.50 124.80 987.10 92.60 

1971 16.10 23.60 10.80 52.80 75.00 229.90 267.20 267.30 146.50 99.90 15.90 12.00 1,216.90 39.70 138.60 910.80 127.80 

1972 10.30 27.60 21.60 37.10 55.30 123.30 204.00 219.50 127.50 65.70 31.40 23.70 947.10 37.80 114.00 674.30 120.90 

1973 21.00 21.80 21.20 27.50 56.50 149.90 277.40 311.00 182.10 114.60 18.90 17.70 1,219.50 42.80 105.20 920.30 151.20 

1974 16.10 12.90 20.50 33.70 64.20 122.00 283.60 232.50 145.30 101.60 10.70 12.10 1,055.30 29.10 118.40 783.40 124.40 

1975 15.40 20.80 28.70 28.30 50.20 175.60 310.70 292.50 224.60 121.90 22.80 3.30 1,294.80 36.10 107.30 1,003.40 148.00 

1976 11.50 24.50 25.50 36.30 45.40 160.30 294.10 294.00 144.20 33.00 55.00 7.60 1,131.60 36.00 107.30 892.70 95.60 

1977 21.00 10.20 14.60 68.30 84.40 187.20 323.40 245.40 147.80 85.60 65.80 16.10 1,269.70 31.20 167.30 903.80 167.40 

1978 12.30 27.00 44.20 33.10 60.20 208.80 290.00 282.00 161.90 49.10 49.90 18.80 1,237.20 39.30 137.40 942.70 117.80 

1979 20.90 35.00 28.90 21.20 54.20 140.50 239.60 210.60 136.80 51.80 76.10 14.40 1,030.20 55.90 104.30 727.60 142.40 

1980 12.80 22.30 32.50 34.60 55.30 227.80 295.00 263.80 145.70 49.30 24.20 19.00 1,182.30 35.10 122.50 932.40 92.40 

1981 29.30 20.40 48.00 37.30 67.10 151.30 309.10 237.00 184.50 45.10 27.40 14.00 1,170.70 49.70 152.40 882.00 86.60 

1982 23.80 24.20 45.70 49.80 59.00 137.80 230.80 276.90 124.90 51.70 46.00 13.90 1,084.40 48.00 154.50 770.40 111.50 

1983 18.50 23.30 43.40 57.00 70.10 150.80 282.20 304.30 251.60 85.90 10.80 22.90 1,320.90 41.70 170.50 988.90 119.70 

1984 19.00 35.90 22.80 45.30 60.40 192.30 291.90 256.50 144.60 61.00 15.70 15.30 1,160.80 54.90 128.50 885.40 92.00 

1985 23.20 9.90 20.10 39.50 63.00 156.50 290.10 231.70 149.60 114.10 18.80 28.40 1,144.90 33.10 122.60 827.90 161.40 

1986 15.50 36.60 29.90 50.00 49.40 182.60 264.20 228.30 128.40 74.70 49.60 28.40 1,137.60 52.00 129.30 803.60 152.70 

1987 13.20 23.80 28.80 43.90 67.00 133.90 223.20 242.10 152.20 94.40 44.40 21.90 1,088.90 37.00 139.80 751.40 160.70 

1988 10.40 28.70 53.70 41.70 70.40 161.80 374.80 295.30 217.70 53.60 16.20 17.80 1,342.10 39.10 165.80 1,049.60 87.70 
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YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL JF MAM JJAS OND 

1989 15.40 15.30 28.80 34.60 57.50 184.70 302.30 236.20 163.10 51.90 20.30 17.20 1,127.40 30.70 121.00 886.30 89.40 

1990 16.00 44.20 54.00 43.80 112.90 191.30 282.90 293.60 197.40 104.10 30.20 31.00 1,401.40 60.30 210.70 965.20 165.30 

1991 14.30 28.10 27.80 51.70 68.90 184.70 279.20 268.10 140.70 61.80 30.20 14.70 1,170.20 42.30 148.50 872.70 106.80 

1992 16.00 16.50 24.80 26.10 59.30 139.70 262.50 274.00 171.70 64.70 41.60 5.60 1,102.70 32.50 110.20 848.00 112.00 

1993 18.20 25.60 41.60 27.00 71.30 172.10 305.40 203.20 208.50 87.90 30.50 16.50 1,207.80 43.80 139.90 889.30 134.90 

1994 25.00 27.90 25.20 45.90 53.10 205.70 350.00 282.20 149.40 82.80 25.50 22.60 1,295.30 52.90 124.10 987.40 130.90 

1995 31.30 29.40 28.30 32.40 82.40 143.30 323.40 269.00 179.00 78.00 36.80 9.20 1,242.40 60.70 143.00 914.70 123.90 

1996 22.90 23.20 32.10 31.40 56.00 185.70 262.10 292.40 146.10 100.50 13.60 16.90 1,182.90 46.10 119.60 886.20 130.90 

1997 14.30 10.40 30.30 46.00 48.60 171.70 281.50 261.90 151.40 61.10 57.60 48.30 1,183.10 24.70 124.80 866.50 167.00 

1998 16.40 28.20 39.10 36.30 49.20 163.90 278.40 243.80 196.50 107.40 39.30 10.30 1,208.80 44.60 124.60 882.60 157.00 

1999 13.70 11.20 8.80 19.30 94.90 169.90 261.70 213.20 183.00 117.20 20.00 3.70 1,116.60 24.90 122.90 827.90 141.00 

2000 18.40 28.20 17.90 34.70 71.60 179.00 263.50 221.10 134.50 41.90 14.60 10.00 1,035.40 46.60 124.30 798.10 66.40 

2001 6.50 9.60 19.20 43.20 61.10 215.60 278.70 205.20 111.50 100.50 19.00 6.30 1,076.20 16.00 123.40 811.00 125.80 

2002 17.20 20.90 23.10 38.00 58.40 169.90 143.50 244.80 136.60 56.40 15.60 5.50 930.10 38.20 119.50 694.80 77.60 

2003 7.50 41.60 35.20 35.40 39.70 166.60 305.30 246.70 183.80 92.40 10.80 17.40 1,182.30 49.10 110.30 902.50 120.50 

2004 25.10 11.30 11.60 52.50 76.80 167.70 242.10 254.00 125.80 94.30 17.90 7.00 1,086.20 36.40 140.90 789.70 119.20 

2005 39.80 49.30 43.90 37.80 52.20 148.50 333.70 195.20 201.80 97.70 27.40 11.30 1,238.70 89.20 133.90 879.20 136.40 

2006 20.50 11.70 33.80 29.50 79.00 149.30 294.00 303.50 180.20 52.50 34.30 14.00 1,202.40 32.30 142.30 927.10 100.80 

2007 2.80 36.40 37.60 34.70 51.90 200.10 296.40 257.80 213.90 56.30 15.50 16.40 1,219.80 39.20 124.20 968.20 88.20 

2008 25.80 19.30 37.80 33.00 45.70 210.90 251.90 263.90 164.90 51.40 27.20 12.40 1,144.10 45.10 116.50 891.50 91.00 

2009 13.00 12.80 15.90 25.80 57.30 86.70 282.20 190.80 141.10 70.90 54.10 11.10 961.80 25.90 99.00 700.80 136.10 

2010 7.70 18.20 17.90 43.80 76.90 138.70 296.30 271.20 194.40 67.20 56.40 23.30 1,212.10 25.90 138.60 900.60 146.90 

2011 6.80 25.80 22.40 41.10 53.10 183.50 246.00 284.90 186.90 38.10 20.10 7.60 1,116.30 32.60 116.60 901.30 65.80 

2012 26.50 12.70 11.30 47.50 31.70 117.80 250.20 262.40 193.50 58.70 30.70 11.70 1,054.70 39.20 90.50 823.90 101.10 

2013 11.30 40.10 15.70 30.30 57.80 219.80 310.10 254.90 152.60 129.30 14.00 6.70 1,242.60 51.40 103.80 937.40 150.00 

2014 19.30 27.40 36.10 22.10 72.90 95.20 261.10 237.40 187.90 60.10 14.40 10.70 1,044.60 46.70 131.10 781.70 85.20 

 

A 20C rise in the world’s average temperature will make India’s summer monsoon highly unpredictable. 
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 A 40C rise in world’s average temperature will make India’s summer monsoon extremely wet. Normally this extreme monsoon happen once in 

100 years but it is projected to occur every 10 years by the end of the century because of the climate change.  

An abrupt change in the monsoon could precipitate a major crisis, triggering more frequent droughts as well as greater flooding in large parts of 

India. 

Dry years are expected to be drier and wet years wetter.   
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Annexure 
Supporting documents for financials: 

Exhibit 1: Evidence for price and quantity for net and frame for Pokkali and Kaipad 
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Exhibit 2: Evidence for price of farm implements 
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Exhibit 3: Evidence for price of 5 HP Pump set 
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Exhibit 4: Evidence for requirement of two 5 HP Pump set for Pokkali and Kaipad lands 
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Exhibit 5: Evidence for price and quantity of solar lamps 
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Exhibit 6: Evidence for price of farm sheds for Pokkali and Kaipad lands  
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Exhibit 7: Evidence for price and quantity of planting mangroves and mangrove associates in Pokkali 

lands 
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Exhibit 8: Evidence for price and quantity of planting mangroves and mangrove associates in kaipad 

lands 
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Exhibit 9: Evidence for costing of bund work for Kaipad lands 
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Exhibit 10: Evidence for costing of bund work for Pokkali lands 
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Exhibit 11: Evidence for costing per metre of bund work for Pokkali and Kaipad lands 
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Exhibit 12: Evidence for the price of wooden sluice gates for Pokkali and Kaipad lands 
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Exhibit 13: Evidence for why two sluice gates are needed in Pokkali lands and only one in Kaipad lands 
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Exhibit 14: Evidence for the requirements of lime on an average in Pokkali as well as Kaipad farming 

system 
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Exhibit 15: Evidence for the cost of water testing kits 
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Exhibit 16: Government order approving the integrated farming project in Pokkali and Kaipad already 

implemented by ADAK 
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Exhibit 17: Evidence of unit cost and cost analysis of the rice cum shrimp farming in Kaipad lands 
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Exhibit 18: Evidence of shrimp feed cost for Pokkali and Kaipad lands 
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Exhibit 19: Evidence of the quantity of feed required for Kaipad and Pokkali lands 
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Exhibit 20: Evidence of rice productivity in Pokkali lands 
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Exhibit 21: Evidence for price of paddy for Kaipad and Pokkali lands 
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Exhibit 22: Lease agreement from Thrissur provided as evidence for cost of leasing Pokkali lands 
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Exhibit 23: Lease agreement from Thrissur provided as evidence for cost of leasing Kaipad lands 
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Exhibit 24: Evidence for the stocking density of brackish water fish species in Pokkali lands 
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Exhibit 25: Evidence for the man-days required to construct bund for pokkali and kaipad lands 
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Exhibit 26: Evidence for the man-days required for prawn filtration in kaipad and pokkali fields 
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Exhibit 27: Evidence for paddy productivity in kaipad lands and evidence showing productivity of shrimp 

is only half during the second crop on kaipad lands  
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Exhibit 28: Evidence for sale price of shrimp per kilogram  
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Exhibit 29: Evidence of Climate Change and Sea-Level Rise in Kerala as per Kerala SAPCC 
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