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Executive Summary
Shrimp farming in the adjacent buffer zone areas of Sundarbans has caused significant
degradation to local environment, with consequent negative impacts on local biodiversity. The
present project aims to greening shrimp farming in the buffer zone areas of Sundarbans,
particularly in Shyamnager Upazila of Satkhira District, with a view to reduce the adverse
impacts of shrimp farming while sustaining the farming system. In particular, the project will
mobilize local shrimp farmers and build a consensus on growing mangrove vegetation, develop
approaches and methods for shrimp-mangrove polyculture practices, demonstrate and promote
shrimp-mangrove polyculture system in local shrimp farms. The project will open a policy
dialogue for mainstreaming the practice for shrimp farms development and management in the
country. It is expected that that introduction of shrimp-mangrove practices would improve
biodiversity condition of the area and will have long-term impact on preserving soil fertility and
reducing soil salinity increase due to shrimp farming. A detailed livelihood mapping of the
stakeholders of the shrimp farm areas will be carried out in order to know the present conditions
and future possibilities in the context of climate change consequences and an experiment will be
conducted for greening of the shrimp farm dyke with grass and some perennial salt tolerant
species which can give protection to the dike and supply of fodder. It is expected that that
introduction of shrimp-grass practices would improve biodiversity condition of the area and will
have long-term impact on preserving soil fertility and reducing soil salinity increase due to
shrimp farming and introduction of fodder grass for livestock.

Bangladesh Cyclone Aila of 2009 has degraded the homesteads, roads and infrastructure in
Shyamnagar through polder embankment wash off and long term water logging in Shyamnagar
which in turn tree coverage has declined in a significant scale. Sundarbans community’s
especially poor Sundarbans dependant people fail to recover the situation. Cyclone directly hit to
the homesteads without any barrier of tress or canopy cover. Climate risk at homestead level is a
concern. Again the demand has increased on the Sundarbans trees for fuel wood consumption
without homestead trees, twigs and branches. There is a need for rehabilitation of the Sundarbans
dependant families through climate resilient tree plantation.
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Introduction
Scientists, academics, environmentalists and civil societies convincingly argue that shrimp
farming in the coastal areas of Bangladesh has been causing serious environmental problems. In
most places, shrimp farms required clearance of mangrove vegetation, with consequent loss of
local biodiversity and paved the way for disruption of ecosystem integrity. In the process of
culture saline water is introduced and thus the soil salinity increases, leading to loss of soil
fertility and an inevitable change in aquatic biotic community.

Shrimp farming is now an established sector in Bangladesh. Shrimp is considered is as a high
valued cash crop in the country. Bangladesh earns a huge amount of foreign currency by
exporting shrimps. A large number of processing plants has been established, and a huge work
force is now dependant on this sector. The sector, in fact, plays an important role in national
economy. It is apparently clear that there is little scope for banning this sector and discussions
centered on this issue suggest that at least shrimp farming should be made environment friendly.
This has been also a priority to the foreign buyers and Bangladesh Government has commitment
to this end. Therefore, there is an urgent need to make shrimp farming eco-friendly.

While some management practices may contribute to environment friendly operation of the
shrimp farms, rehabilitation of the ecosystem through re-vegetation of the farming gher is
strongly argued for conserving biodiversity and soil fertility. The regenerated and/or mangrove
plantation will facilitate the re-colonization of the mangrove associated biodiversity. On the
hand, litter from the mangroves will enhance farm productivity. The ecological services of the
mangrove in large farm areas will be far reaching, having a significant –improvement in local
environment and economy. Therefore, shrimp- mangrove polyculture practice would be viable
option for improvement in local environment.
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Background Information
Sundarbans is the world’s largest mangrove forest where the world famous Royal Bengal Tigers
live. In this forest, Sundori (Heritierafomes) is another asset. Shyamnagar Upazila consists of 13
Union Parishad (UP) with an area of 1968.24 km². It is the biggest UPZ in size in Bangladesh. A
camp of Border Guard Bangladesh (BGB) located at Nildumur, and a Forest Range office is
located at Burigoalini. In Shyamnagar area most of the community people are engaged in Shrimp
farming with saline water which is profitable but harmful for the environment. Fresh water
security is a greater problem, besides human health issues regarding salt environment livestock’s
are also at in risks. Drinking water and fodder scarcity the livestock’s especially caw; goat &
sheep’s are decreased in number. In Shyamnagar land scarcity is the major limiting factor;
increased yield per unit area may be the best way of improving fodder availability. In many
countries fodder grass cultivation for livestock become a model for Livestock farming. Thus the
project aims to conduct fodder grass and mangrove species experiment adjacent with the shrimp
farms which can be a better combination for the shrimp farmers and livestock.
Salinity has been a typical environmental issue not only for Bangladesh but also for all coastal
areas of the world. It is the single most significant problem in south western coastal belt of
Bangladesh. Moreover, the salinity problem received very little attention in the past, nevertheless
the increasing demand for growing more food to feed the booming population of the country. In
recent past observations, it is noticed that due to increasing degree of salinity and expansion of
affected areas normal agricultural land use practices become more restricted. Shyamnagar is a
good example for this. It is recorded that he land use pattern of Syamnagar is changed rapidly
from the last 20 years. Before 1990’s the area was mostly depend on agriculture and livestock.
But now for the shrimp farming and crab fattening the agricultural and grassing land become
extinct.
Salinity records in the rivers of Sundarbans regions
River

Month

2009

2010

2011

2012

2013

2014

Bhairab

April

5.1 ppt

Rupsha

April

12.2 ppt 15.5 ppt 15.5 ppt 4.6 ppt 3.8 ppt 10.6 ppt

13.4 ppt 13.4 ppt 0.5 ppt 3.9 ppt 11.9 ppt
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In the recent past two devastating cyclones and storms induced a change in the level of salinity in
south-western regions leading to normal crop production conditions. Thus, crop yields, cropping
intensity, production levels since then decreased much more than other part of the country. The
total area affected by salinity has increased to about 0.1056 million hectares from 0.833 million
hectares in the last four decades. In 2001, the size of the salinity-affected land was nearly 0.1020
million hectares. The worst salinity conditions are reported from the Khulna, Bagerhat, Satkhira
and Patuakhali districts (SRDI, 2010). This study has identified suitable land use practices and
available adaptation measures or technologies for crops that potentiality allows farmers to adapt
to certain level of salinity. Shrimp farming is now an established sector in Bangladesh. Shrimp is
considered is as a high valued cash crop in the country. Bangladesh earns a huge amount of
foreign currency by exporting shrimps. A large number of processing plants has been
established, and a huge work force is now dependant on this sector. The sector, in fact, plays an
important role in national economy. It is apparently clear that there is little scope for banning this
sector and discussions centered on this issue suggest that at least shrimp farming should be made
environment friendly. This has been also a priority to the foreign buyers and Bangladesh
Government has commitment to this end. Therefore, there is an urgent need to make shrimp
farming eco-friendly. However, there is a high demand of grass for livestock and need to conduct
experiment to discover saline tolerant grass on the dyke as fodder grass.

Project objectives
(a)

Experiment of green cover through grass and some perennial salt tolerant trees
species on the shrimp firm dikes

(b)

Introduction of fodder grass cultivation for livestock in private sectors.
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Description of the Experimental Site
Satkhira is a district in South-western Bangladesh, Part of the Khulna Division; it lies along the
border with West Bengal in India. Shyamnagar Upazila is bounded by Kaliganj (Satkhira) and
Assasuni upazilas on the north, Sundarbans and Bay of Bengal on the south, Koyra and
Assasuniupazilas on the east, West Bengal of India on the west. The main rivers here are:
Raymangal, Kalindi, Kobadak, Mother Kholpetua, Arpangachia, Malancha, Hariabhanga and
Chuna. Shyamnagar is regarded as the largest upazila of Satkhira district. The upazila occupies
an area of 1968.24 sq.km including 1622.65 sq.km of forest. Total 12 unions, namely as
Shyamnagar, Atulia, Bhurulia, Burigualini, Gabura, Ishwaripur, Koikhali, Kashimari,
Munshigonj, Nurnagar, Padmopukur, and Ramjannagar belong to the upazila. Among these 12
unions Munshigonj and Burigualini are situated to near of the Sundarbans (World’s Largest
Mangrove forest). Shymnagar is about 120-150 km away from main town of Satkhira.
A major portion of the population of Shyamnagar Upazilla is depended on the Sundarbans for
their livelihood. Agriculture, shrimp farming, day labor, small trades such as fish, shrimp fry are
remarkable. Population boom, poverty, settlement, resettlement and various infrastructures
causes deforestation and reduction of crop land areas. These consequences have negative impacts
on livelihood and biodiversity of the Sundarbans and Sundarbans Community. Shrimp farming is
also replacing the agriculture activities due to increased salinity.
Total cultivable land 38552 hectares, fallow land 6257.79 hectares; single crop 23.8%, double
crop 55.06% and treble crop land 21.14% in the Shymnagar Upazilla. Among the peasants, 19%
are landless, 30% small, 28% marginal, 16.5% intermediate and 6.5% rich; cultivable land per
head 0.13 hectare. The market value of the land of the first grade is approximately Tk 7000 per
0.01 hectare. Paddy, jute, potato, linseed, sesame, pumpkin, mustard seed, kanchu and
vegetables. Extinct or nearly extinct crops Local varieties of paddy. Fisheries, dairies, poultries
Poultry 81, dairy 52, hatchery (poultry) 29.

The project sites include two Unions such as Burigoalini and Munshiganj located in the south of
Shyamnagar Upazila adjacent to Sundarbans Resrved Forest (SRF).
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Short description of project sites;
a) Burigoalini Union: The Union is consists of 20 villages with an area of 43.12 sq km. and
Burigoalini, Datinakhali and Kalbari villages are the exact location of project
implementation. Population: 24913 (male 12237, female, 12673) of 50% is salt water shrimp
farming and 50% Sundarbans dependant. Distance of Burigoalini Union is 19 km. from the
upazila. The number of shrimp farm is 961 with an area: 2046.72 ha. And production of
shrimp: 898.22 M. ton.

Figure: Burigoyalini (B) and Munshigonj (M) union map
b) Munshiganj Union: The union is 15 km away from Shyamnagar. The union is consists of 20
villages with an area of 41.06 sq. km. and Dakhin Kadamtala, Harinagar and Jellaykhali villages
are the exact location of project implementation. Population : 31832 (male 15417, female,
16415) of 70% is salt water shrimp farming and 30% Sundarbans dependant. No. of shrimp farm
is 533 with an area: 2063.45 ha. with shrimp production: 804.47 M ton.
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Experimental Design
Seedlings of Avicennia marina (moricha/kanak baen, Sada baen) and stem cuttings of Hibiscus
tillaceus (Bhola, Bola) have been recommended for plantation on dike of shrimp pond at 2 m
interval. The description of the species and their used has been described as follows:

Avicennia marina is an exclusive mangrove species. It is small to medium-sized, evergreen,
pioneer tree or much branched shrub and grows up to 10 m in height. It can tolerate high saline
condition, grows well in open sunlight. Pneumatophores are finger or pencil like with shallow
root system. This species used as fuel wood, toothpicks; leaves have medicinal values and also
used as fodder; fruits are edible.

Fig:Avicennia marina (moricha/ kanak baen, Sada baen) and Hibiscus tillaceus(Bhola, Bola)
This is a mangrove associate species. It is an evergreen, fast growing, and invasive shrub to
small-sized tree. It grows up to 10 m in height with low spreading crown. It grows well under
open sun and defuse shed. This species can tolerant to moderate saline condition and shallow
flooding for extended period. It found to grow with variety of soil types. This species used as
fuel wood, carvings; fibers from bark is made into rope; leaves are used as good fodder; soil
stabilization for slope, embankment and riverbank. It is recommended to cultivate Avicennia
marina as fodder by two types. First is seedling preparation and another is sowing or plantation.
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During seedling preparation it is suggested that three seeds are placing in a tub and after seedling
grown up the strong and biggest seedlings should be selected for plantation.
Poa annua is a genus of monsoon growing fodder grass species which can stay around the year.
This is locally known as Samna Grass. Most of its species are native of the coastal areas of
Bangladesh where salinity level is moderately low. This is a fodder which can be grown
combination with other fodder grasses. This grass controls soil erosion by giving a protective soil
cover. It also helps to smother weed growth. This is a perennial shrub. Its deep root system
enables the plant to remain green even in very dry season.

Fig: Recommended Grass species Poa annua (local name-Samna Grass)
Poa annua begins to emerge in late summer and early fall when night temperatures are in the
60's and moisture is abundant. Poa annua seeds continue to germinate through the fall, winter
and spring - a characteristic that makes chemical control more difficult.
In less fertile soils like sandy coastal soils, phosphorus fertilizer should also be added along with
sowing of seeds so as to help the development of root nodules. Usually they have a crown of
growing points near the soil surface. This enables the plants to overcome the excessive damage
caused by grazing animals. The seed has hooks for dispersal through animals. Sowing is to be
done with the onset of southwest monsoon during June-July. Irrigation is required if there is no
proper soil moisture at the time of sowing.
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Materials and methods:
An experiment will be initiated for greening the dike of shrimp pond. This experiment will
involve the introduction of commonly available grass in combination with other salt tolerant
perennial tree species. This experiment will be conducted in a suitable frame of experimental
design. Experts from Khulna University will be engaged in experimental design preparation for
the study. They will assist in selecting sites and species for this experiment and will supervise
implementation of the experiment. CCEC will establish the experiment (grass and tree
cultivation) according to the design in the selected project sites and will maintain the experiment
during the project period for data generation. Important objective of this experiment would be
development of models for fodder production in the shrimp farm areas.

Site Selection:
CCEC selected two shrimp farm for grass experiment. In this purpose CCEC make agreement
with the shrimp farm owner regarding the experiment. One site is located in Burigoyalini Union
and another site is Munshigonj Union. The shrimp farm dyke is 50 meter long and 3 meter wide.

Figure: Site-1 Burigoyalini and Site-2 Munshigonj
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Materials and Methods of Fodder Grass Experiment:
Field work:
Experts from Khulna University have done field works at the beginning of the project. At that
time they measure the shrimp farm dyke, test soil and discussed with the shrimp owner for
fodder grass experiment.

Fig: Field work on the Shrimp farm Dyke, Burigoyalini & Munshigonj
Land preparation:
At the time august 2014 we decided to do land preparation in the Burigoyalini site. The Field
organizers prepare land along with the labor for fodder grass experiment. They had done every
step according to the expert’s opinion. Prepare a fine seedbed. Seeds are mixed with sand when
sown as a pure crop or mixed with grass seeds for mixtures. Seeds are sown broadcast and
covered with thin layer of soil or dibbled at a spacing of 30 cm between rows. The depth of
sowing should be 5-10 mm. Seeds germinate within a week.

Clearing and Grass Cultivation:
Where fodder is cultivated, the land must be prepared for mowing as well as put into a fit state
for sowing grass. Stones, stumps and termite mounds should be removed. Land with a long
history of cultivation by the plough may require little or no treatment, but any field to be sown
must be cleared of all obstructions to harvesting equipment. Under rainfed conditions, the grass
form the local level what is saline tolerant is sowing on the shrimp farm Dyke.
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Fertilizing
In large areas of the irrigated subtropics where fodder cultivation is important, most of the dung
is used as fuel. Soil fertility status should be determined before pasture installation. Local
knowledge may allow a reasonable estimate to be made, but analysis may be necessary.
Phosphorus (symbol: P) is a major nutrient for all crops and its value is well established for
fodder and grassland. Soils are usually deficient in available phosphorus unless they have been
heavily fertilized in the past. It is essential for root and seedling establishment and should be
present in the seedbed in adequate quantity and in a readily available form. Micronutrient
deficiencies should be dealt with where reported. The forms of fertilizer used will often depend
on local availability.
Irrigation:
Fodder is a widespread irrigated crop in arid and semi-arid zones. Under small-scale farming
conditions, usually within a mixed farming system, the greatest areas of cultivated fodder in the
developing world are on irrigated lands. It is of the utmost importance that best use be made of
the water delivered to the farm in order to optimize yield, not only of individual crops, but also
of the farm crop mix, to optimize water-use efficiency, and to obviate land degradation due to
water logging or salinization. The scheduling of water application to suit the plant-soil-water
relationship of the site is essential. In addition to a good delivery system, in-field work is
necessary. Proper land preparation, including leveling and grading, is essential to facilitate water
application, economize on labor and power and to optimize input use (e.g., watering must be so
designed that fertilizer remains within the root-run of the crops and is not lost in the drainage
water. The choice of crops and cropping mixture is determined, within any climatic zone, by
water availability, water quality, soils and the local market (both for sale of produce and supply
of inputs). Where water is the limiting factor, the producers' aim is often to maximize return per
unit of water.
Maintenance:
CCEC staff regularly maintenance the experimental site and inform the updates to the expert.
Management must assure equity of the cultivation. It must also ensure that the canals and works
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are properly maintained; prior agreement on how this will be done is a prerequisite to any
interventions. Maintenance, usually through communal participation, is arduous and can be timeconsuming. It is often possible, through some redesigning and modification, to provide systems
that are less liable to siltation and therefore require less maintenance.
Harvesting/ Grassing:
First harvest is taken 3-4 months after sowing and subsequent harvest at 45 days intervals or
according to the growth of the crop. A maximum of 4-5 harvests can be taken in a year for a
perennial crop, which will remain in the field for 3 years. The crop yields 25-30 t ha-1 green
fodder per year. Two main aspects must be studied: the effect of an off take on water availability
for other areas downstream, and possible negative effects on the hydrological system. The final
decision on most major off takes, therefore, cannot be decided by discussion with the potential
users alone, as all parties likely to be affected must be consulted. Modern, solid structures not
only greatly reduce maintenance labor but allow a modification and prolongation of the cropping
system by permitting irrigation over a much longer season.

Achievements of the Fodder Grass experiment:
By the regular monitoring and evaluation of the experimental plot the grass grows well in the
Burigoyalini union site. Here the Poa annua (samna grass) grown well and used as fodder for the
cattle. Sometimes local goose also grazing the grass. Here we can see the comparison of the
grass experiment site in before and after.

Figure: Before fodder grass experiment (left) & after fodder grass experiment (Right);
Burigoalini experiment site
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Cattle grazing have occurred extensively after competition the experiment. Amount of Poa
Annua grown in the experimental shrimp farm dyke plot is used as fodder grass for about 15
cattle can grass per day for last six months.

Figure: Cattle grazing in the experimented plot

Materials and Methods of fodder mangrove species experiment
Site Selection:
CCEC selected two shrimp farm for grass and mangrove species experiment. In this purpose
CCEC make agreement with the shrimp farm owner regarding the experiment. One site is
located in Burigoyalini Union and another site is Munshigonj Union.
Field work:
Experts from Khulna University has done field works at the starting of the project. At that time
they measure the shrimp farm dyke, test soil and discussed with the shrimp owner for fodder
grass experiment.
Dyke preparation:
At the time august 2014 CCEC conducted grass experiment with the concent of Khulna
University. Then at the month October 2014 we decided to conduct mangrove species
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experiment as fodder on the shrimp farm dyke. Thus with the help of the design mangrove
Avicennia marina species was planted between 2 meter interval. Thus land/dyke was prepared
with the help of the cultivation equipments.
Planting Design:
Seedlings of Avicennia marina (moricha/kanak baen, Sada baen) and stem cuttings of Hibiscus
tillaceus (Bhola, Bola) have been recommended for plantation on dike of shrimp pond at 2 m
interval.
Those Avicennia marina (moricha/kanak baen, Sada baen) seeds are germinated by the below
process. Two types of suggestions are putted in the design. One is plantation of the seedlings
from the natural forest and another is germinated Avicennia marina seeds in homestead level.
The recommended sugessions for the germinated process is given below:

Strong
Week X

Small X
Strong
Sp.

Fig: Avicennia marina germination process and strong sample collection
Seedling growing & seedling collection:
It is recommended from the Khulna University experts are to carry out the experimented process
by two types. One is grown up Avicennia marina Seedling in local level and another is collection
of naturally growing seedlings from the riverside of the forest. But due to time shortage we
practiced the second types of plantation system for the fodder mangrove species cultivation on
shrimp dyke.
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Seed and planting material
Naturally collected seeds are selected and seedlings from nearby mangrove adjacent rivers are
collected for mangrove species cultivation on the shrimp farm dyke. Local agricultural
equipments are used for this plantation purpose.
Irrigation:
Irrigation was not possible due to the saline water is sourrounded by the nearby area and it was
shrimp farm environment. Besides the monsoon is over thus the seedling was not get proper
irrigation. MFF indecition also a time consuming factor for this mangrove species experiment on
the shrimp farm. Although In April-May 2014, Bangladesh is facing threats of high temperatures
as a consequence of climate change. Average temperature of the country has rises 0.6 degree
Celsius in last 100 years. The entire 710 km coastal belt becomes “Ring of Fire”. The water
cycle has changes. There is a drastic change in vaporization process and clouds do not as hasse
and not sufficient for make rain drop. During the month of April 2014 highest temperature was
recorded in Khulna region. Soil surface becomes highly heated. Nature has turned rough and
harsh thus man, animal, trees, shrub, herb, trees becomes uncongenial for habitation.

Temperature records in April –May 2014 (source: Khulna Metrology Department)
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Outputs of the experiment:


Experimental plot of Burigoalini shrimp farm dyke (50 meter) is carpeted with green Poa
annua (smana grass) act as reducing temperature mechanism and harsh/drought condition
for the surrounding flood plain (beel) environment.



Amount of Poa Annua grown in the experimental shrimp farm dyke plot is used as fodder
grass for about 15 cattle can grass per day for last six months



Regeneration of grass during upcoming monsoon (June-July) will be the source of fodder
in future.



Lessons learnt for other shrimp farm owner of Burigoalini area.



Avicennia marina (kanak baen) seedlings did not grow well and not survive due to late
monsoon plantation.

Constraints:
1. Extensive cattle grazing because no fodder grass is available in other shrimp farm dykes
eventually damaging the bamboo fencing of the experimental plot.
2. Farm owner usually not interested to plant mangrove species as the roots of Avicennia
marina (kanak-baen) sp. creates small hole gradually breaches the shrimp farm dyke
loose economic benefit.
3. Dyke alteration practice by adding new soil and mud on the dyke by the shrimp farm
owner.
4. Geese grazing on dyke.
5. Narrow width of dyke is a barrier for such experiment.
6. Temperature was high (> 40 degree Celsius) compared to previous years in the project
area.
7.

Short time period of the project.

8. Delayed decision making process of MFF.
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Recommendation:
1. Sufficient time is required for conducting grass/mangrove species experiment.
2. Experimental plots should be more in numbers

Conclusion:
Based on the research activities we can conclude that the project as formulated and executed was
successful and did have significant contributions towards shrimp-mangrove polyculture practice
promoted in some selected shrimp farms in Shyamnagar.
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