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ABSTRACT

The Sundarban areas of South 24 Parganas district of West Bengal is vulnerable to frequent climatic aberrations
resulting into unsettled livelihood both for island and adjoining mainland villagers. The situation has further
aggravated with the absence of any development in the area like drainage facility, proper embankment, introduction
of appropriate livelihood option for the islanders etc. The dwellers are to continuously try for suitable farming
option for their very sustenance. Bongheri village in Kultali block of South 24 Parganas district is one such village
having population of 513 numbers and 10.8 ha of cultivable area has been purposively selected under the project
entitled ‘National Initiative on Climate Resilient Agriculture’ (NICRA) launched by ICAR in the recent past to
provide a way-out to counter the unforeseen climatic aberrations through scientific innovations blended with
indigenous knowledge of the village people. The interventions identified like land shaping and rainwater harvesting,
raising of land embankment, introduction of cotton, ornamental pisciculture and dual purpose poultry breed
rearing have started showing promising changes both in the economic condition of the villagers and reduction in
migration rate.
Key words: Climatic aberrations, Sundarban, livelihood option, innovations

The world heritage delta, Sundarbans falls under
the Complex-Diverse- Risk Prone (CDR) Agro-
ecosystem situated between 210 45’ to 22030’ North
latitude and 88010’ to 89051’ East longitudes.
Sundarbans consists of 102 islands of which 54 are
inhabited and rest is protected forest, not open to public
tapping. Although, agriculture is the mainstay of
occupation for majority of the people, about 68% of the
total cultivable land is low lying, mostly mono-cropped
and low yielding because of excessive rainfall resulting
in water logging due to impeded drainage system in
monsoon. Again, scarcity of irrigation water accentuated
by high salinity in soil during summer, inundation of
brackish water in cultivable land and non-availability of
area specific technology for effective utilization of natural
resources aggravates the problem to raise second crop
in Sundarbans.

In lowlands, only one crop of paddy could be grown
in rainy season leaving the land fallow in winter as
source of sweet water for cultivation of a crop in this
season is non-existent. The problem of low land situation
is compounded further by the fact that only indigenous

rice varieties could be grown which are inherently low
yielder.

For reclamation of saline-water logged soils, two
types of manmade systems of sub-surface drainage,
viz. vertical and horizontal, have been developed and
standardized where  both types aim at lowering the
water table in response to recharge caused by rainfall,
irrigation, leaching water etc. In Sundarbans, the farmers
face an unique problem of almost six months of surplus
water due to heavy rain (1700-1800 mm/year) most of
which is unutilized and mixes with saline estuarine as
runoff water on one hand and six months of dry spell
with huge scarcity of sweet water on the other hand.

Launching of the project, National Initiative on
Climate Resilient Agriculture by Indian Council of
Agricultural Research and its implementation in this part
of coastal zone of West Bengal provided a much sought
after opportunity to work on developing appropriate
strategy to cope up with the climatic aberrations as well
as to enable the inhabitants of this vulnerable area to
develop required expertise for a sustained livelihood.
The initiative started in a purposively selected village,
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Bongheri under Kultali block of South 24 Parganas
district of West Bengal owing to its degree of
vulnerability over a considerable period of time. The
village is having the population strength of 513 with a
total household of 100. Social composition of population
indicated by that the village is dominated by Scheduled
Caste population (78%) followed by General Caste
people (15%) and Other Backward Caste (7%).
Cultivable area available in the village is 10.8 ha of which
72 percent is low land, 15 percent medium land and rest
13 percent high land. Of the total cultivable area, 98.5
percent is utilized during kharif for paddy cultivation and

only 1.5 percent for vegetable cultivation. In rabi, only
9 percent of the land is utilized for cultivation keeping
91 percent as rice fallow. Accordingly, the cropping
intensity of the village is much lower than district
cropping intensity of 153 percent. In spite of receiving
very good amount of precipitation, as high as 85.19 per
cent land is rainfed. In livestock sector, major animals
and birds reared are indigenous breed of cow, goat,
garole sheep, duck and local poultry birds. Mainstay of
occupation in the village is agriculture followed by
migrated daily labour. Fishing as occupation is also not
at all a common practice in the village though in the
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district of South 24 Parganas, it is a source of livelihood
for a good number of people.

The project is aimed at foreseeing future climatic
changes in the coastal belts of South 24 Parganas
district, its effect on agriculture based livelihood and
preparedness of the community to shift to secondary
livelihood options. The project emphasizes on strategies
to enhance adaptive capacity to climate change in
vulnerable regions of South-24 Parganas by improving
livelihood security of rural people through technology-
led innovation systems, encompassing the wider process
of economic and social change covering all stakeholders.
The project also aims at improving productivity, livelihood
security and employment opportunities of rural men and
women including their capacity building. The
conservation of environmental qualities and ecology have
been given due importance in the project for
sustainability. In this direction several alternative modules
have been visualized and taken into consideration for
wide scale testing and demonstration during
implementation of the project. In worst case scenario
certain subsistence farming has also consider to extract
information, participatorily from the vast pool of
indigenous knowledge which exists regarding prediction
of imminent climatic changes which can help the rural
community to orient themselves according to the need
of the hour in absence of scientific Early Warning
System (ESW) Measures. The specific objectives, in
brief, are:
 To undertake agro-ecosystem analysis in the

region with respect to extracting local knowledge
regarding drought, flood, cyclone, crop
performance etc. and thus establishing a local data
base for early warning of calamities.

 To introduce saline, submerged and drought
tolerant suitable varieties of crop with emphasis
on soil health with respect to climate fluctuation
through participatory rural appraisal (PRA) and
participatory technology development (PTD)
approach.

 To identify suitable livelihood options and develop
profitable production systems through integrated
approach with special emphasis on animal and
aquatic resources by taking into account existing
agro-ecosystem, foreseeing future climatic
changes.

 To develop post calamity preparedness and

management of soil, crop, livelihood and fishery.
 To organize capacity building programme among

the farming communities on alternative livelihood
option foreseeing future climatic changes.

METHODOLOGY
Based on baseline survey, interaction with the

villagers, resources availability and occurrence of natural
calamity vis-à-vis the aftermath of the calamity, five
technologies were identified for its implementation in
the village. Besides, soil testing was also carried out
followed by programme of capacity building on a regular
interval. The details of identified technologies are as
follows:
1) Landshaping and rainwater harvesting

Landshaping by excavation of ponds in low,
waterlogged & monocropped land is a viable engineering
solution implemented by the KVK for creation of
opportunity to harvest rain water for irrigation and fish
culture and at the same time raising of the lowlands to
make it suitable for multiple cropping. In this technology
1/5th portion of the low land is dug up to create a pond
with a depth of 8-9 feet. The excavated earth is utilized
for raising the rest of land upto 1.5 feet, 5 feet wide and
3 feet height land embankment and 5 feet wide and 4
feet height pond embankment.

Fish fingerlings were supplied from the KVK
fishery unit to these beneficiaries for stocking in these
new ponds.
2) Raising (construction) of land embankment
(Ail)

During kharif season, stagnation of water in low
land situation inhibits vegetable cultivation and at the
same time in rabi season due to delayed release of
lands from kharif paddy hinders vegetable cultivation
timely. To overcome this situation, a peripheral canal is
dug out and the earth is added to the existing land em-
bankment to make it 3 ft. height and 5 ft. wide creating
the possibility for vegetable cultivation during Kharif
season with almost no chance of submergence. During
kharif season, okra, cowpea and bitter gourd and fish
in the enclosed area and during rabi season by provid-
ing life saving irrigation tomato, french bean etc. are
cultivated on the land embankment where optimum
moisture condition comes earlier than low land with al-
most no salinity problem during rabi-summer season.
3) Introduction of cotton
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Under the NICRA project, thrust has been given
to utilize the rice fallows by introducing cotton crop (var.
Surabhi). As the deep root system of cotton plant ensures
little or no irrigation and is tolerant to salinity, it has been
introduced in the rainfed situation of South 24 Parganas
with seed rate of 11.25 kg/ha, NPK application @
80:40:40 kg per hectare and a spacing of 60 X 45 cm.
4) Ornamental fish farming

In fish culture ponds, net enclosures fixed at one
side of the pond may be utilized for growing ornamental
fish. The natural fish food organism present in the pond
gets access into the nets through small mesh which
automatically provides food for the ornamental fish.
Thus, additional income is assured due to the huge
demand of such fish in the market, which has been
created through project. Besides, door step marketing
facilities have also been established in the island village
through the project. 6 women from fisher families were
selected to whom 2 nos. of net enclosures and 1000 no.

Comparative performance of traditional and improved facilities (area 0.266 ha)
Parameters Traditional Practice Improved Practice

Kharif Rabi Kharif Rabi Year round

Productivity(Per ha) Productivity: Fallow Productivity: Productivity: Productiv

Paddy: - HYV paddy: 28 q/ha Sunflower:  18.5 q/ha Fish: 25 q/ha

19.5 q/ha - Bitter gourd: 350 q/ ha Okra: 250 q/ha Production:

Production: - Okra: 285 q/ha Tomato: 694 q/ha Fish-1.4 q in

Paddy: - Bottle Gourds:495 q/ha Production: 0.053 ha
5.18 q in - Production: Sunflower: 1.85 q in 0.1 (Pond area)

0.266 ha - HYV paddy: 4.76 q in ha (Raised land) -
- - 0.17 ha (Raised land) Okra: 17.5 q in 0.07 ha -

Bitter gourd: 3.85 q in (Raised land)
— - 0.011 ha (Land Tomato: 7.63 q in 0.011 -
- — embankment) ha (Land embankment)
- - Okra: 4.84 q in 0.017 ha - -

- (Pond embankment)
- Bottle Gourds: 7.42 q in - -
- - 0.015 ha ( 5 ft wide - -
- — vacant land around the - -
- - pond) - -

Gross  Income (Rs.) 4662.00 Paddy: 4284.00 Sunflower: 1850.00 F-ish: 1400.00
Bitter Gourd: 2310.00 Okra: 10500.00 Total: 1400.00
Okra: 2420.00 Tomato: 3815.00
Bottle gourd: 2968.00 Total: 16165.00
Total: 11982.00

Total income (Rs) 4662.00 - 29547.00
Labour employed (man-days) 135 472
Cost Benefit ratio 1.35 3.26

each of red goldfish (Carassius auratus) and koi carp
(Cyprinus carpio var. koi) were supplied from the
Fishery section of the KVK for culturing separately in
those enclosures fixed in fish ponds.
5) Dual purpose poultry birds

 26 women from marginal farm families were
selected to provide 20 (1:10) poultry birds (breed
Nirbheek) for rearing at household level.

Crop production in the project area was taken up
after analyzing the soil (131 soil samples) to identify the
organic carbon content, soil pH as well as Electrical
Conductivity. Accordingly, judicious dose of inorganic
and organic fertilizer was advocated for cultivation of
crops.
Capacity building

Capacity building among the villagers was another
important aspect which was adequately covered through
organizing on and off campus training programmes in
the areas of “Salt tolerant and deep water paddy
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earlier experience to produce encouraging results in land
management as well as secondary agriculture for the
benefit of the entire village. Technology wise
performance is given below:
Landshaping & rainwater harvesting

In prevalent practice, only traditional (local) vari-
ety of paddy is grown in the low-lying land during kharif
season. Second crop is not possible during rabi-sum-
mer season due to late release of land as well as for
scarcity of irrigation water. A farmer could earn a
meager sum of Rs. 4662.00 from a 0.266 ha of land.

After intervention of land shaping, traditional vari-
ety of paddy is replaced by HYV paddy during kharif
season. In rabi-summer season with the help of rain
water so harvested in the dugout pond, raised land is
used for vegetable and oil seed cultivation. Pond and
land embankment, are also used for year round vegeta-
ble/fruit crop cultivation. At the same time, pisiculture
with duck rearing in the pond is also practiced. Aver-

cultivation”, “Integrated farming of agricultural,
horticultural, animal husbandry and fishery crops” and
“Improved methods of vegetable cultivation in coastal
areas of Sundarbans”. The number of participants in
these courses was 20, 30 and 40 respectively as per the
activities pursued under the project. Before the beginning
of the cropping season, 70 beneficiaries were also
imparted hands on training on the method of collection
and processing of soil samples for analysis at the project
area. Besides, arrangements for sending weekly
weather forecast for the NICRA village along with
recommendations were made on regular basis.

RESULTS
The technologies identified for its implementation

in the project area indicated a promising trend in
countering the climatic aberrations of coastal zone of
West Bengal. Within a short span of time, all the
technologies could be introduced among the villagers
as per their resource availability, expertise gained and

Yield of crop as affected by different land management practices

Parameters Traditional Practice Improved Practice
Kharif Rabi Kharif Rabi

(Per ha) Paddy: 20 q Fallow Productivity: Productivity:
Paddy: 20 q Tomato-650 q
Okra: 292 q Production-
Bitter gourd: 355 q 35 q in 600 sqm
Fish: 3 q
Production:
Paddy-17.5 q in 8800 sqm
Okra-17.52 q in 600 sqm
Bitter gourd- 21.3 q in 600 sqm
Fish- 3 q in 8800 sqm

Gross Income (Rs)
18000.00 - Paddy: 15624.00 Tomato-14000.00

Okra: 8760.00
Bitter gourd: 12780.00
Fish: 30,000.00

Total (Rs) 18000.00 67164.00 14000.00
Labour employed (man-days) 135 338
Cost/Benefit ratio 1.35 2.07

Effect of rabi cotton in soil amelioration

Before intervention After intervention
Area Season Salinity Season Salinity

Kharif Rabi Kharif Rabi
5 ha Paddy Fallow 3-5 mmhos/cm Paddy Cotton (Surabhi) 2.5-4 mmhos/cm
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Comparative analysis of traditional vs. improved fish farming (pond area 0.13 ha)

Parameters Traditional Practice Improved Practice
Productivity 200kg/0.13 ha/year from carp culture Traditional + 9000 pieces of ornamental fish

from 6 net enclosures from one year (3 culture period)
Profit (Rs) Rs. 25000.00/0.13 ha/year Rs. 25000.00 + 16500.00 = Rs. 41500.00/0.13 ha/year
Labour employed 80 - 85 100 - 105
 (man-days)
Cost/Benefit ratio 2.43 2.76

age net income from a 0.266 ha land is about Rs.
20500.00 is obtained.

Raising (construction) of land embankment (ail )
In traditional practice, 9880 sqm of lowland is uti-

lized for deep-water paddy cultivation yielding about 20
qt paddy during kharif season keeping the land fallow
in rabi. Besides, 120 sqm area is utilized for construc-
tion of traditional Ail (embankment) for ownership de-
marcation which remains fallow for both the seasons.
Average income amounting to Rs. 18,000.00 per 10000
sqm i.e. one hectare is generally obtained only from the
deep-water traditional paddy throughout the year in this
system of cultivation.

In this innovative Ail cultivation system, the total
cultivable lowland area utilized for deep-water kharif

paddy is reduced from 9880 sqm to 8680 sqm resulting
to almost 2.5 qt reductions in paddy production equiva-
lent to Rs. 2250.00. The 1200 sqm area (9880 sqm –
8680 sqm) is utilized for construction of ail in an area
of 600 sqm and rest 600 sqm for peripheral canal.

This reduction in lowland area yields 600 sqm of
Ail and that Ail enclosing the low land gives paddy-cum
fish culture opportunity, thus vegetable and fish cultiva-
tion are respectively made possible. A net profit of Rs.
32,550.00 to 34,550.00 is obtained from vegetable culti-
vation on the 600 sqm. Ail land and Rs. 9,000.00 is re-
ceived from the fish cultivation. So, it is observed that
by sacrificing 1200 sqm (9880 sqm – 8680 sqm) low-
land paddy cultivation area for constructing Ail, an ad-
ditional net profit of   Rs.41, 550.00 to Rs. 43,550.00 is
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achieved per year showing the profit maximization po-
tential of the technology.
Introduction of cotton

For this intervention, 5 ha land in the project village
was selected which normally remained fallow due to
scarcity of irrigation water and soil salinity. An average
productivity of 9.5 q/ha was achieved besides a slight
drop in soil salinity following cotton cultivation. The cot-
ton stalks also provide a source of fuel for household
purpose.
Ornamental fish farming

Domestic fish culture pond are traditionally used
by the local farmers for growing carps like Katla, Rohu,
Mrigel, Silver carp etc. for table purpose. The surplus
production is normally harvested completely in the dry
months of March – May and sold in the market. The
culture practice involves natural feeding by the fish on
the natural fish food organism or planktons generated
through monthly organic manuring. Occasional
application of low cost supplementary feed is used. From
a 0.13 ha of pond average profit of Rs. 25000.00 is
obtained from one year of culture.

The improved practice involves the mixed culture
of craps and ornamental fish. The quality parameters
and feed are same for both types of fish; hence the
normal management practice for fish culture followed
in the pond is also applied in the improved practice.

It has been observed that from a 0.13 ha pond,
having six net enclosures, ornamental fish culture gives
an additional profit of Rs. 5500.00 from a quarter (three

month of culture).
Dual purpose poultry birds : This study documented
that RIR had an average egg production of 235 number
weighing average 45 gms/egg, whereas Nirbheek had
225 number and weight was 40 gms/egg. Both the bird
showed similar production but only difference was that
RIR had a disease incidence of 21.5% where as in this
case of Nirbheek it was 13.5%. The mortality percent-
age was found 7.6% and 5.2% during summer and win-
ter respectively in case of RIR whereas it was 3.1%
and 2.3% in case of Nirbheek. Thus considering over-
all performance the study suggested to promote Nirbheek
as backyard poultry farming for this agro-climatic situ-
ation as a component of climate resilient agriculture.

CONCLUSION
Implementation of project, national initiative on cli-

mate resilient agriculture in Sundarban area of South
24 Parganas district of West Bengal has created a posi-
tive impact on sustaining livelihood both through primary
and secondary agriculture. Besides, enhancement in the
average annual income, the executed interventions of
the identified technologies also reduced the rate of mi-
gration in the selected village. In all the improved prac-
tices, the economic gain was much higher than that of
traditional practices. However, the success needs to be
replicated in other areas with similar agro-ecological
situation to develop a mechanism to cope up with cli-
matic vulnerability for the benefit of small and marginal
farmers as well as resource poor landless labourers.

    


