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ABSTRACT

In recent times Sundarbans along with parts of South and North 24 Parganas are severely facing the crisis
of fresh and suitable water required for agriculture. Factors like the frequent occurrence of cyclones over
the Bay of Bengal, inundation of saline water from the sea, narrowing of river bed, and improper drainage
system are all contributing to agricultural difficulties in southern deltas. Agriculture is the main and the
only mean of survival for the rural people of Sundarbans, but the farmers are facing serious challenges in
cultivating high yielding crops due to soil salinity, entrapping them in financial loss. Hence the purpose
of this project is to find out the threads and challenges that are hampering the livelihoods of the people of
Sundarbans and look for alternative studies which are sustainable to provide alternative agricultural
sources for the farmers of Sundarbans and coastal areas of Bengal. This will help to increase financial
gains and also will give ways to sustain the lives of the farmers. Preliminary it was found that river
embankment and inundation of oceanic waves in coastal lands had lead to saline ingression in the mainland
and thereby increased the soil salinity. Salt build up on agricultural land has lead to crops damage by
preventing them from absorbing water and stunting its growth. For example yielding of boro rice has been
severely affected by increased soil salinity in groundwater impacting the livelihood of the boro farmers.
We looked for traditional methods of agriculture practiced in ancient India to analyze its importance in
promoting soil tolerant cultivation in southern deltas of West Bengal and a sustainable agriculture.
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SUMMARY

The study was based on the land of southern deltas of west Bengal situated both in India and Bangladesh.
It was in existence since the Mauryan era. It was a ruin of an abandoned city in Baghmara forest. The
northern parts of sundarban in Bangladesh had ruins of Urban settlement of early middle age. It is
dominated by Hooghly, Padma, Meghna, Brahmaputra rivers. It was formed by upstream sediment
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deposition. With the climate change and rise in temperature has lead to the rise in the sea and soil salinity
effecting the flora and fauna. According to UNESCO report nearly 40% of the land of sundarban was
affected by the landfall from cyclone Sidr in 2007. With repeated occurrence of natural and manmade
hazards the problems related to agriculture started to show up. Agriculture is the main occupation and the
mean of livelihood for the locals of sundarban but with the increased soil salinity they were not being able
to cultivate certain salt intolerant crops and High Yielding Variety paddy.

The study finds that there are alternative methods that are traditional and also there are indigenous variety
of rice that are salt tolerant and other salt tolerant crops that could be used and which are suitable in the
challenging atmosphere of sundarban. The project was based on the agricultural problem in sundarban due
to varies factors like cyclonic disturbance and inundation of sea water, drying of river beds and reduced
availability of fresh water due to scanty rainfall which lead the land and people of southern deltas of west
Bengal suffer severely from agricultural loss and threats to survival of life.

The purpose of this study was to find out the cause to such massacre and disaster that affecting the life of
the locals of sundarban and possible traditional remedies to it The project was done on the basis of report
from field survey and information from various agricultural institutes and departments like ICAR
(Agricultural Technology Application Research) institute situated in Kolkata and in Canning, Bidhan
Chandra Krishi Viswa Vidyalaya situated in Haringhata and irrigation department of West
Bengal(Saltlake, Kolkata) respectively.

The study gives a brief introduction that speaks about the purpose scope and justification of the project. It
gives a description of the location background with proper objectives and literature review and the
methods used here. It gives a concise result and a discussion with challenges that could have affected the
outcome of the result and possible remedies to conclude in detail. The project also has a conclusion and
recommendation at the end that could be followed. There are total four recommendations that could be
followed in order to sustain the agriculture. At the end the appendices there are few images and data that
we got from the respective institutes and departments

The objective of this project was to find out the causes for the agricultural problems and remedies to such
problem by using traditional variety and methods. The result and discussion chapter contains
measurements of the parameters of soil and water which clearly states the reasons for agricultural problems
in sundarban as the parameters for salinity both in water and soil was higher than the normal limit and a
comparative study with graphical representation of traditional variety of rice that are salt resistance and
high yielding variety, where it was found that though the average productivity of the traditional variety of
rice was lower than High yielding variety still the traditional variety was much more suitable for the land
of sundarban due to its high capability to withstand salinity. Another major reason is the cost of production
is also low compared to the high yielding variety. Apart from these as these traditional varieties are
cultivated using organic manure it is quite beneficial for health as well. In particularly for traditional salt
tolerant varieties of rice there were few which even gave the same market value as the High yielding
variety. The comparison clearly states that the use of traditional variety of rice has more benefit than High
Yielding Variety. It again fulfils the second objective of this report.

After the cyclone Aila in May 2009 the land got overflowed with salt water which completely destroyed
the agricultural fields. The farmers are not being able to cultivate at all which is affecting their financial
income.This report was done to increase Farmer’s realization that preserving and practicing local salt
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tolerant variety and using traditional methods were the main strategies to overcome such misfortune and
the most suitable remedy against such threats in future and increase agricultural sustainability.
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INTRODUCTION

There has been quite a few projects and research work conducted on the challenges and problems currently
prevailing in Sundarbans and its adjoining areas. Sundarban is a mangrove area, where 62% of its land
belongs to Government of Bangladesh and remaining 38% to Indian Government. It is at the confluence
of Padma, Brahmaputra and Meghna river in the Bay of Bengal. Lately it was found that Sundarban is
tremendously suffering from various difficulties. The frequent occurrence of cyclones over Bay of Bengal
has left the land in utter disaster. Cyclones like Alia, Amphan etc. Has lead to inundation of sea waves in
lands leading to increased soil and water salinity beyond permissible limits ultimately affecting the
agriculture. Analysis of weather parameters over Indian Sundarbans also suggest that the rainfall has
decreased at a rate of

0.94mmyr-1. Due to the drying up of river beds even after being traversed by numerous creeks and rivulets
it is also facing scarcity of fresh water. In fact various studies suggest that the Farakka barrage has caused
reduction in flow of river water leading to salinity ingression and drying up of the Indian Sundarban deltas.
Not only this but also the tilting of Asian plate towards Burma side has caused water diversion towards
east. Apart from such natural phenomena human activities like discharging industrial effluent with heavy
toxicities also have influence on soil and water leading to shortage of availability of fresh water for
agriculture and cultivation. The inadequate dredging operation which does not occur in time and is less
frequent has caused barrier to the flow of sweet water of the rivers. Hence finding out remedies to such
problems are quite justifiable. This report contains ways and methods that will help the farmers to
overcome soil salinity by using traditional variety of seeds and alternative traditional methods for
agriculture. 1t will also promote sustainable agriculture and help the farmers to earn money and resources
for the basic survival and livelihood of the people of Indian Sundarban in southern deltas of West Bengal.
With the help of both secondary data from books and internet and primary data based on experiments and
field survey the result was achieved.

BACKGROUND

India is a country of distinct and diverse cultures that varies from region to region. India has one of the
oldest civilizations started around 4500 years ago. It is a country of social norms, ethical values and
traditional customs. Indian traditions originate from old ancient scriptures and texts which are thousands
years old. Though now India has many scientific inventions it has not forgotten its root. Along with its
modernization it has kept hold of its ancient traditions and practices. In this paper we discuss about the
traditional methods that has been used for sustainable agriculture. Indian traditional agriculture is about
4000 years old. Indian traditional agricultural practices has the potentiality to mitigate adverse effect of
various aspects like climate change that are affecting the cultivation, with the help of adequate utilization
and implementation of knowledge and information from local resources and by developing site specific
agricultural practices which are compatible with the regional climatic and soil conditions. Double
cropping, mixed cropping, crop rotation, ploughing, Agro forestry, use of local varieties and resources are
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some of the prominent traditional agricultural practices of India. Sundarbans that lies in the Eastern zone
of India is currently suffering from agricultural loss due to soil and water salinity. According to Rig Veda
saline soil is known as Ushara soil that contains a larger profile of sodium potassium and magnesium and
thus they are infertile and support no vegetation growth. In summers Salts from capillary tubes comes out
leading to salt build up on agricultural land, traditional methods suggest that ploughing can help in
breaking such capillary tubes and resist salt build up. Again using of organic manures from natural waste
composting can not only fertilize the soil but also act as a buffer to reduce soil salinity. Opting for
alternative use of salt tolerant rice variety and cultivation crops like cotton, coconut, barley, date palm etc.
can be done. In order to dilute the salt in water for irrigation traditional leaching methods could be used.

Problems
Agriculture and paddy cultivation that has stopped in unfavorable condition in Sundarban is the main
Problem raised in this project report.

Objectives and scope

There are mainly two objectives-

1. To find out information from the farmers of Sundarbans about the main causes of the agricultural
challenges faced by them.

2. To find out alternative measures and remedies to such challenges by methods using traditional
practices.
With the help of this project cultivation will be easy in saline soil through traditional methods and
livelihood of the people of Sundarban will be sustained.

Literature review

* Atanu Kumar Raha et al. (2013), ‘climate change and sustainable livelihood program: a case study
from the Indian Sundarbans’, The journal of ecology. This paper states that due global warming and
climate change people of Sundarbans are struggling to survive. The paper speaks about alternative
methods to sustain the lives of the people and farmers of Sundarban. It concludes by saying adaptation
is more important than mitigation strategies.

* Z. Plautet al. (2013)," overcoming salinity barriers to crop production using traditional methods.’
Taylor and Francis.This paper states that soil salinity has become major hindrance for plant growth
and development. It leads to agricultural loss. The paper speaks about traditional methods and ways to
reduce the salinity of soil and water.

» Sunando Bandhopadhyay et al. States that Sundarban is one of the largest mangrove forests which is
currently facing severe misfortune due to natural and manmade causes. It is ultimately affecting the
flora and fauna of Sundarban. This paper suggests that taking adaptive measures are the only remedies
to such miserable conditions in order to sustain livelihood.

DESCRIPTION

Sundarban lies in the Eastern zone of India and southern part of West Bengal. It is one of the largest
mangrove forests in the world and is situated in the confluence of Padma, Brahmaputra and Meghna river
in the Bay of Bengal. It is divided into two parts where 62% of the land lies in Bangladesh and remaining
38% in India. It belongs to the saline coastal zone of West Bengal. It compromises North 24 Parganas and
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South 24 Parganas.(21.57°N, 89.11°E). Its total area in West Bengal is 1,40,000 ha. It is a home to many
tidal streams. It is mainly used for agricultural purposes. Recently it is suffering from threats like land loss
from frequent storm surge, Increased salinity in soil due to rising sea levels due to climate change and
reduced freshwater supply. This project is based on the increased salinity of soil and irrigation water and
its effect on agriculture. Finding alternative traditional methods for sustainable agriculture is the main
purpose and discussion of this project.

METHODOLOGY

In order to fulfill the objectives of this project we have collected primary and secondary data by using
intensive field survey. We have visited to Bidhan Chandra KrishiViswaVidalaya, and irrigation
department of West Bengal for all the research work carried out by the various scientists and researchers
regarding these problems faced by the farmers in parts of South 24 Parganas. We have visited adjoining
areas of Sundarbans and ICAR institute in Canning and Kolkata for information and data collection,
through field survey and experiments carried on soil and water.

We have also taken the help of journals, published papers and electronic media for different research work
related to this topic.

RESULT Table 1- graphical representation of data accumulated

PARAMETERS | VALUES
Salinity as per | 0.66 PPT
chloride
E.C 4.08
P.H 8.7
TDS 688 PPM
nbient 32.6
temperature
PARAMETERS OF WATER
® SALINITY
E.C
P.H
TDS
AMBIENT
TEMPERATURE
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Table 2- graphical representation of data accumulated from canning

PARAMETERS | VALUES
P.H 6.6
Salinity 0.42 PPT
Moisture 77%
E.C 1.4
PARAMETERS OF SOIL

HpH

M SALINITY

¥ MOISTURE
E.C

Table 1 and 2 from the result section explains the findings of the parameters of water and soil respectively
that clearly shows the salinity of water and soil are beyond the limits for the growth and tolerance of highly
sensitive crop groups. The P.H of water was a bit high where as the P.H of soil demonstrate the land to be
a drier area receiving less rainfall ( most soil have P.H value between 3.5 -10, P.H in higher rainfall areas
ranges between 5-7, and in drier areas ranges between 6.5-9). EC level in soil is within the normal range
and water is high. Moisture level is a bit high in soil (normal range 20-60). TDS of water indicates to be
in a slight to moderate range (dissolved inorganic salt).

Table 3- Comparison between traditional variety and high yield variety

PARAMETERS ADITIONAL RICE HIGH YEILDING
VARIETY VARIETY

Cost of cultivation

Seeds cost Less More more

Fertilizers pesticides Less

Health benefits More less

Salt tolerance More Less

Labor required Less More

Maturity period More Less

Productivity Less More
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Table 3 from result section shows the comparison between traditional and high yield variety of rice where
it was found that the advantage of using traditional variety was more. It was also found to be suitable for
cultivation in saline land of sundarban.

DISCUSSION

From the parameters of water and soil we could clearly relate the result of this report with the objectives
i.e. the challenges faced by the farmers of sundarban for agriculture. From the result we could observe that
the level of salinity in water and soil are beyond permissible limit which ultimately restrict the growth of
crops. rainfall also plays an important role in draining out the excess salt from the soil but the PH of the
soil clearly states the land to be a drier area as sundarban is not receiving the exact amount of rainfall
required. Not only this but also It was found that there was a moderate amount of dissolved inorganic salt
present in the irrigation water. All these factors again contribute to the increased salinity condition in soil
leading to difficulties in cultivation of crops and paddy in sundarbans

The second objective of this project was to find out alternatives to such problem and by analyzing the
result from table 3 we could clearly affirm that using traditional variety of paddy that are salt tolerant with
the help of organic manures we can manage the situation of agricultural difficulties in southern deltas of
west Bengal. Dudhersar, basmati, khejurchori, gheus, Nona khetchori etc are some of the traditional salt
resistance variety.

Difference in input use

As the traditional variety of rice that are salt tolerant requires no or few amount of pesticides and chemical
fertilizers in comparison to high yielding variety it saves the cost of input and To compensate partly the
loss from lower productivity. Again seeds of such variety are stored by the farmers from their previous
year cultivation and hence the cost of seeds is very less or nil. This makes the total input cost for
cultivation less than HYV.

Difference in health benefit and salt tolerance
The traditional variety cultivated by organic manure has much more health benefit than HYV cultivated
by chemical fertilizers and pesticides. Also it is highly salt tolerant than HYV.

Difference in maturity period
Although the maturity period is less for the HYV than the traditional variety but on doing a peer survey it
was concluded that the period difference for maturity between the traditional and HY'V was not much.

Difference in productivity and market value

Although the productivity of HY'V was more than traditional variety which is one of the major reasons for
the farmers to shift from traditional varieties to HYV but it was interesting to note that some traditional
varieties like basmati, khejurchori were cultivated by the farmers in spite of their lower productivity. This
is because of their high market value.
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Uncertainties and Assumptions

Factors that could influence the result are as follows-

» The testing of soil and water salinity was done during monsoon season, the salinity of soil and water
varies from season to season.

» Lack of awareness among farmers about the benefit they can get from cultivating traditional varieties
and the lack of proper soil testing institute and official body in the remote areas.

CONCLUSION AND RECOMMENDATION
India is a land of agriculture that depends on rainfall. About 78% of small householders rely on agriculture
for their livelihood. Lands of Southern delta of West Bengal lies under the saline coastal zone category
where climatic condition, unawareness, unpreparedness, shortage of irrigation water and using unsuitable
crops and paddy variety and techniques for cultivation has made the agriculture vulnerable to challenges
and raised difficulties in survival. Traditional agriculture is much more resilient to the prevailing
challenging condition in sundarban and its adjoining areas. Some of the traditional remedial measures that
can be adopted to fight soil salinity in sundarban and promote sustainable agriculture are as follows-

* Not only traditional variety of paddy that are salt tolerant could be cultivated but also crops like
coconut, cotton, sapodilla, water chest nut could be grown that can contribute in the economy.

» Practicing Agro forestry and livestock integrated agriculture and aqua culture that can provide organic
manure instead of chemical fertilizers. This would also help in improving soil quality and act as a
buffer to reduce salt.

» Using traditional techniques like ploughing can break the capillary tube where salt formation takes
place.

* As the agriculture mainly depends on rainfall and the rainfall is quite scanty in sundarban practicing
traditional rain water harvesting can provide water not only for irrigation but also for washing out
excess salt from the soil.

Cultivation of traditional variety of rice and crops though can be less profitable however as sundarban is
suffering from agricultural problems and major crop failures due to high soil salinity these traditional
methods could be useful for them in order to survive and promote sustainable agriculture.
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APPENDICES
Distribution of coastal saline soils in India

Distribution of Coastal Saline Soils in India
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Distribution of coastal saline soils in different districts of West Bengal

Distribution of Coastal Saline Soils in
different districts of West Ben

al
Districts Cultivable area Saline area Cultiv:
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Extend of saline soil in coastal region of West Bengal
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