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ABSTRACT

Shrimp cultivation has become a significant agricultural activity
in the south-west and south-east coastal areas of Bangladesh.Due
to high internaticomal demand and high market price this has
become a highly profitable business to the people of coastal
region which increase the transformation of crop land to shrimp
farm. But present practice of shrimp cultivation is extensive
tvpe and creates an ecological imbalance in coas=stal areas.
Planning policles are thersfora needed towards finding ways and
means of achieving efficient utilization of land by which

enviraonmental degradation can be minimized and expected sarning

would not reduce;}

The current research focuses on the presment shrimp cultural
pattern in thrae Thanas of Cox’s Bazar district. The Study
analyzes the effects and sarns from three traditional pattern of
=hrimp cultivation and semi-intensive modarn pattern of shrimp
cultivation. Effects of shrimp cultivation are examined on

vagetation, siltation arnd salinity.
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The study identifies that Under utilization of shrimp farm due to
lack of capital and know-how, yield low raturn but have a great
extent of ernviranmental negative impact which threat us that it
may lead to decrease of fTish in our river estuariss, decrease
navigation facilities and even make land infertile and create

crizis of fuel wood and animal food stuff.

The =tudy =uggests that development policies should be directed
towarde improving present shrimp farm from extensive to intensive
type and impose restrictions to convert more agricultural land to
shrimg farm. The study also recommend=s that Goverpment's financial
and technical support can make ensure farm gate price and decrease

environmental pollution.
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CHAPTER OME

INTRODUCTION

1.1 Ganaral description of the coastal area of Bangladesh

Thare are approximately 25,000 =g. km. of coastal land in
Bangladaesh (FAQ,198&). These land are suitable for brackish watar
aguaculture. This coastal land can be broadly divided into thrae
distinct regions {(Pramanik,l9831}: tha eastern, centrail and
westarn region. The sastern coastline of Bangladesh extends from
the B8ig Feni River to Badar Mokam alang Chittagong running
Farallal to young mountain ranges. Tha coast is regular and
unbroken and is protected along the sea by mud fiats and
submerged sand. The smaller rivers of the @astern region alsa
sontribute to the active nature of the area. Tha cenkral reagaion
runs from the Tatulia River to the HBHig Feni River estuary and
includes the mouth of the Maghna Riwer. This region is
characterized by heavy sediment input, formatien of char and bank
ercsiocn. And the western region covers the portien of Bangladesh
coastline westward from the Tatulia river to the international
boarder located at the Hariabhanga River. This is a stable regaion
and is mostly covered with dense mangrove forests which lessen

bank arosion.

Traditionally Ffarmere have practiced an extensive form of Fish

and shrimp culture in the south westerrn and south eastern coastal



areas of the country. Now wWith strong international demarnd and
high price ( 2 mourds of Jute or 1.5 mounds of paddy could
purchased at a price worth only 1 Seer of shrimp}, brackish water

shrimp culture has become pogpular,

1.2 contribution of shrimp in the sconomy of Bangladesh

Shrimp cultivationm on a commercial basis is a recsnt developed
practice of Bangladesh. It is basically a exportzble item which
has grown rapidly due to high international demand. Frozern shrimp
{i.e. shrimp tails} has become =z major export item of Bangladesh.
At presenrnt, the foreign exchange earning from shrimp export
axcead the value of leather and leather product axport
which was traditiomally the country’'s second most important
export category after Jjute and jute products [(World Bank, 1985).
Table t.1 shows the value of shrimp exported from Bangladesh from

1972/73% to 1979/30.

With the increasing contribution of shrimp in the economy of
Bangladesh, the World Bank reviewad the fisheris=s sub-zector in
1987 and recommended to develep semi-saline sghrimp culture in
coastal areazs to promote export earning. The Bangladesh
Matherlands joint project team als=o addressed the export earning

objective through shrimp culture {F&O, L19B5).



FIGURE 1.1 § CULTURABLE SPECIES OF SHRIMPS
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Table -1.1
value of shrimp exported Trom Bangladash.

Fi=cal wear Quantity valua
{Metric Tons) {Millicn of Takal)
1972773 ———— 22. &4
1973774 2B95 I3 31
1974/75 ) 1425 23.80
1975/78 2474 145.20
1974/77 33F9. 24& 20
1977/78 2404 253.08
1978/79 4349 446,45
197%/80 S744 529.34
19807681 &725 549.54
1581/872 2052 o4 . I3
1982/83 11452 1499 _ 34
1983/ 84 1X75) 15355.01
1984785 15304 20584 .10
1985/8& 17448 2738.70 !
1984/87 18279 I418.00
1287 /88 15027 3473.00
1¥88/8% 15299 3820 .00
1989790 17541 41a43._00
Sgurce : Export promotion 8ureau,Dhaka.Bangladesh. quoted in

EScaP, 8angkok,Thalland ,Aali. M.Y. p. 20.and BES 1587, 13%50.

1.3 Shrimp cultivaktion in Bangladesh

1.3.1 History

Hiz=tory of shrimp cultivation is wvery old in coastal Bangladesh.
Farmers use to cultivate shrimp inm small scale for a long time
eepecially in Khulpa region. But with strong international demand
and high price. brackish watar shrimp culture in the coa=tal
areas ha= bescome popular wery recently. Currently, brackish
watar shrimp aquaculture is practiced not only in the Khulna
regicn in the south-west but also in the Cox’s Bazar district in

the =outh east. Such farming i= al=o spreading to other

districts of the coast.



Brakish water shrimp aquaculture in the Khulna region is rooted
in the traditiamal Bangla bheri method. Tidal water is asxchanged
in low-1lying depression or ghers embanked as farm areasa, Tha
ghars are connectad to the tidal river or khal by making branches
in Watar Development Board embankments. Entry of water is
controlled through box sluice placed acrosa the sluice into a

network of natural or artificial channels inside the Gher.

Although farmers have ., in recent year= , adoptad a few
innovation to improve their culture system, the preasasnt day
practice does not differ significantly from the traditional
extansive method of bheri culture. Under the presant systam,
there is no way to segregate the shrimp post-larva from the
juvenile= of predator fish entaring the ghere with tidal water or
to controal the member znd species of shrimp that enter the farm.
Hermce , the yield is low whan compared with achiavable yiald.
This level of shrimp culture is tarmed "extensive culture”™ in the

shrimp industry.

In the Xbulrna regicn, the cropping pattern is brackizh water
shrimp culture in the dry month followed by a crop of local
variety of transplanted aman rice in the wet month from July-
pugust toc Hovember-December on the same land inside the gher. In

=ome areas, shrimps are grown as a single crop.

* Phari or Gher is an area impounded by earthen dyks with facilities
for exchange of tidal water.



In Com's Bazar district, brakish water shrimp/fish farming is
dane over large arsas. Shrimp farming in Cox's Bazar is a post-
independence phernomenon and started off in salt beds. Shrimp-cum-
salt bed extmnd from Banskhali Thana in the presant Chittagong
district ip the north to Teknaf Thama in the present Cox’= Bazer
di=trict in the south. Mow, they are concentrated in Kuetubdia and
Maheskhali Thanas. Crude salt is producsd using solar energy from
Deacembar to april and most of thess salt beds are usad to grow
=hrimp and fish from May to MHovember, when because of rainfall,
salt production is rnot possible. In Chakaria Thana some forest
lands in the Chakaria Sundarban forest have been usad for brakish
watear shrimp and fish farming since 1977. In small arsas of Ukhia

and Teknaf, shrimp and fish are cultivated in rotation with rice.

Table-1.2

Area and Production of shrimp farm by neW district

District drea in hectare Froduction Production
in Million Tons g/ ha
Khulna 12817 1012 TB.9%
Satkhira . 2009 632 78.91
Bagarhat 11012 B7O T2.00
Jessorse 422 X 7B. 20
Patuakhali 42 k.3 71.43
Chittangong ars 83 94 a5
Cox’'s Bazer 18467 1733 3L.91
TOTAL 518.354 4 I8 Bd .27

Spurce : BBS 1984-85 p.347.



1.3.2 Method of shrimp cultivation in Bargladesh

In Bangladesh traditional method Sf shrimp cultivation is Gher
culture. The bengali word Gher mezans ancloss=d area. Encirclement
of land along the banks of tidal riwvars wWith dwarf earthaen dikes
to control the free antrance of saline water into tha enclosed
areas was controilad_by small wooden siuice boxes. From Fabruary
to April,. sluice gates are opened to .allow the entry of salt
water varietie=z of fish and post larvae of shrimp which breed in
tha sea and the sstuarine waters. The young of fish and shrimp
thus Erapped insids the enclosure=s arg allowed to grow until they
attained harvestable size. In the =starting of monsocon =eason,
ehrimp and fish are harvested and the rain water would dilute the
brakish water inside the ghersz. Sluice gates are opened
periodically to drain out water from inmside the enclosures. The
monsoon rain and successive draining of water would lease oyt
salinity and make the land inside the enclosures fit for paday
cultivation. Farmers would then raise a crop of paddy betuwean
late July and December. This type of =shrimp -fish cultivation is

krown as Bhari fish culture.

In the traditional type of ghers, where juveniles of fTish and
shrimp are allowed to snter ghers with tidal water during spring
tides through =luice, a number of shrimp and fish would be
available inside the gher. This practice of natural stocking in
the gher is being progressively replacea by artificial stocking

of the ghers wWith the young of desired specim= of shrimp.



1.2.3 Patterns of shrimp cultivation in Bangladesh

There are three basic patterns of shrimp cultivation in

Bangladezsh. These are ;

al Shrimp as the anly crap
B} Shrimp culture followed by paddy cultivation
c) Sbrimp culture followed by salt production.

1.%3.2.1 Shrimp as the only crop

The preparation of shrimp gherzs usually starts in December and
January. The preaparatory work involves repairing the dwarf
embankments ., water control structures and inlet screens, The
land inside the gher is not gensrally limed or fortilired. The
first exchange of tidal water into the ghers is done during
January-February. Exchange of tidal water i= ecarried ouft during
the spring tides for four to five days durimg the esarly part of
the shrimp culture season. Stocking of Shrimp post-larvae
starts in CDecember-January and continues up to June-July. The
peak season of shrimp post-larvae availability is February-March.
During this season, particularly in the new and full moon pericd,
when the abundance of post-larvse in tidal rivers and channels is
the highest, shrimp post-larvae are taken inte the gbher along
with tidal waters during the high tide. The high tide watar
energy is so manipulated at the =luice gates as to ensure tha
entry of only the tap porticon of the water column inte the ghers.
The surface of the watar is believed to contain the m?ximUm of

=hrimp post-larvae,
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FIGURE 1.2
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Feeding of the post-larvae is gernerally mot done. The stocked
material depend on the natural food available inside the gher for

growth and sustenance.

When shrimp individuals have attained an average weight of 35
grams with head on, harvesting starts. Harvesting usually begins
in the first week of april. Peak harvest af brakish Water shrimp
gceur during the full a2nd a new moon period in June anmd July.
Harvesting is done by taking advantages of the grown up shrimp
irmstinct to swim against the flow of the coming tidal water.
Bamboo traps are placed in front of water inlets. The grown up
shrimps are Tunneled into the traps while swimming agairst the
water flowing through the inlet canal. arnother method of
harvesting is to concentrate the shrimp in a catchment pond and

catch tham with cast nets.

1.3.3.2 Shrimp culture followed by paddy cultiwvation

In this pattern, one crop of transplanted rice is grown betwe=2n
July and Hovember and shrimp is grown between February ard June.
Under this system, the harvesting aof brakish water shrimp 1is
completed by Juna ar July bafore the water salinity decresase

below the tolerance limitbt of brakish water shrimp.

Saline water from the inundated Field within the ghers is drained
out by the end of July. There after, rain water is allowed to
accumulate and is draimed out to remove salinity of the Ffield. In

this process when land becomes suitabie for planting, tha

10



transplanting aman paddy seedlings are transplanted. Pléughing is
genarally not done in the field. After the plantation of
transplanted aman paddy seedlings, rain water is allowed to
accumulate inside the gher to flood the land to a depth of &0 to

100 cm. By MNovember o+ early December harvesting is done.

1.3.3.3 Shrimp culture followed by Salt productian

In this pattern. Salt 1= produced during dry months using solar
energy. Salt heds are encircled with low esarthen dikes whare salt
water is brought in, preserved and evaporated between HNovember
and April. Betwesen May and Octocher, When salt cannot be produced
because of the rains, the lamnd are used for qgrowing a crop of

braki=sh water shrimp.

1.3.4 Shrimp seed collection

Though most of the shrimp farmer stock shrimp juvenile in their
pond with tidal watesr, the practice of ebtaining stocking
materialz by the pond owner from the seed gatherers and suppliers
is increasing ard an increasing rnumber of people are beacoming
seed collector. Collection of shrimp post larvae and Jjuveniles,
specially Bagda =shrimp 1is very extensively undertaken 1n tidal
Héter. mangrove eztuaries, creeks, shallow bank etc. Post larvase
of Bagda shrimp occcur throughout Ehe year in the a;tuarieg at the
vicinity of aquaculture farm but in higher densities during pra
and early monsoon months (Fig. 1.3). Fine meshed nylon nets are

used to collect shrimp post larvae and Juvenile. Two types of net

are usad.

11



: FIGURE 1. TRELATIVE AEUNDANCE OF SHRIMP POST-LARVAE
tN THE COASTAL REGIONS OF BANGLADESH '
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these arg : (1) Set net and (2) Push net. The zet net i= placed
at right angle=s to the bank with the aid of a fixed bamboo pole
facing the tidal current. The catch of zooplankton are
pericdically checked and the desired post larval Bagda shrimp are
quickly shorted out. Then shorted sheimp post larvaa are kept in
a container with river water and the rest are discarded along the

shote.

Oon the other: hand push nmet is a small triangular net held by a
collap=sible bamboo frame and made into a cope =shaped collecting
tag. This is dragged in shallow water along the river bank and
in the tide paols by one person. Periodically, the catch is
checked, shrimp post larvae are shorted and the rest are thrown
along the river bank. amorng two, the later are used freguently by

thea minor children and =2arn about 40 - 50 Taka per day.

1.3.5 Potentialities af ahrimp cultivation

There is a grealb pobtantialities for shrimp cultivation in
Eangladesh. about &83%24 hectares of land was under gshrimp
cultivation in L39B84,/8% (Table 1.3} and in 1987/88, shrimp farming
area 1in EBangladesh i= about 115,000 hector {Hahmucd,l?ﬂﬂj. But
the yield of shrimpe is very low and it waries by localities from
2round 50 kgf/ha of Bagda Chirngres in the Chittagong region to
nearlty 140 kg/ha in Satkhira (Jalal_1988). The national average
produckion 1= about 120 kg/ha/vear (Mahmood,l1%8B). 0On the other
hand, the vield of shrimp in Thailand is of the order of 250

kqgf/ha (Jalal,l338) and Taiwan has a national average production

13



FIGURE 1.4
PRESENT AND FUTURE SHRIMP YIELD {kg/ha)
FROM COASTAL BRACK!SH WATER AQUACULTURE
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of 12 tons/ha/year

zhrimp culture system has expandsed haorizontally,

vartically.

bistrict
51zel ha)

Khulna
{12B2/8%5)

Bagerhat
(19284785

Satkhira
{ 1984/85)

Cox = Hazer
(1784/85)

Source: ESCAP,

{Mahmood, 1988). So,

Table ~-1.3
Numbetr, area and size of brackish water shrimp farm in
the copastal districts of Bangladesh

Balitaghata
Cacopa
Dumuria
Kayra
Faikaacha
Aall

Bagerhat
Fakirhat
Kachua
Mongla
Morelgani
Rampal
Swarankhola
rll

ASSasunl
Debhata
Kaligani
Satkhira
Shyamnhagar
Tala

Aall

Cox's Bazar
Moheshkhali
Kubtubdia
Chakaria
Famu

Ukhia
Teknuf

All

undated, p.d47.
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Recently, the HANAQUA GROUP, a distinguished professional shrimp
farming organization of Taiwan conducted a field survey in the
coask of Cox’s Bazer and was of the opinion - "It may be
possible Lo produce as much as & mertric toms ofF shrimp/ ha/ crop.,
fased on this field s=survey, 1t iz firmly believed that in an
ideal site locatian, a minimum of 3.5 metric tons/ hafcrop using
‘state of the art’ technologies iz very much realistically
po=sible to produce. Based aon 1987 price and cost of land
calculated at Tk. 30,000facre, a financial analvy=is on a modal of
a4 10 hector of shrimp farm in Bangladesh, with wvariable inputs,
showed a minimum return on investment (RO of 97% and annual
profitability of 41% based on the annual production of 115.5
metric tons from the farm” (Selim, 1988 qguoted in Makmood, 198&8).
In wview of this potantiality, 1f we can produce only one metric
tons/ha/year of shrimp, the total yield stands at 115,000 metric
tons of shrimp in land uvnder shrimp farm 1n 1988, which i=s more

Eham =ix times of shrimp exported from Bangladesh in 1789/90.

1.3.64 Institutional setup involved in shrimp culture

Shrime i€ ap important item of the fisheries sector of
Bamngladesh. In=titutions and agencies involvead in fisheries
sector are more or less related to the shrimp culture. There are
saveral organizations and Institutions which are directly or

indirectly i1nvolvaed in Tisheries and aquaculture development.

Howevar, the principal organizakticn responsibla Tor fTisheries
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development and management is currently the directorate of
Fisheries (DAOF) with its marine and inland wings. The DOF is
undar the administrative control of the ministry of Fisheries and
Livestock (MOFL), Government of the People’s Republic of
Bangladesh. Apart frem DOF two other  aaencies related to
fisheries davelopment exist urder the administration umbrella of
MOFL. These are thes Bangladesh Fisheries Development Corporatiaon

{BFDC) and the Fisheries Resealrch Institute (FRIJ.

Beside MOFL. several other Ministries and Govt. agercies are
directly or indirectly irnveolved in ar associated with fiskeries
admini=tration . management and development activitie=s. various
institutions and Govt. agencies invelve in fisheries development

have been presented in appendix - B.

Apart from government agencies, many of the Non-Government
grdanization such as Bangladesh RAural advancement Committee
(BRACY, Christian Ceommiszion far Development in Bangladesh
{CCDR)Y, Caritas Bangladeshk, Proshika, Gramesn Sank etc., are also

invalved in Fisheries development of Bangladesh.

From appendix-B and above discussion, it is5 seen that numbers of
Ministry and Non Government Organization (HGO! involve in shrimp
cyUlture may creat confussion about role and activities of
institutions in shrimp resaurce development. Somektimes activities
overlac among institubkions. It is important to mention here that
Ministry of Environment and Farestry have no role in shrimp
cylbture though Environment iz limiting factor and public concern

im Ethis respect.
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1.4 Review aof Literaturs

Shrimp culture in coastal area of Bangladesh is relatively a new
practice and this ha=s not beesn much studied. A few attempts have
been made to investligate into the various envirormental and
Socio-economic impacts but this remained =s=cattered and unco-
ordimated. A& study by World Bank regardirg shrimp culture in
Bangladesh haz the following observation:
Fisheries export have become a major scurce of Foraeign
gxchange US & 78 Million inm 1983-84. Export have drown
more than 20% per annum over the past decade {707s}
With shrimp providing more than 80% of the value, and
now exceed the walue of leather and leather product
exXport traditionally the country’'s second most
impurtant export category after jute and jute products.
Gevt., of Bangladesh has a principal cobjective ' to
increase export sarning from fisheries , including
shrimp (World Bank, 1985, P_Z25).
The World Bank also reviewsed the fisheries subsector in 1983 and

Fecommended to develop zemi-intensive =shrime oculture 1n coastal

ares to promoke export earning.

Tha Bamglade=h MNetherlands Jjoint project feam also address Ehe
export earning ocbjective through shrime culture [ FAQ.198&). They
projected that in 10-20 wyears time, a production arsa of 100,000
hector with an average farm price of shrimp and fish of Taka

190/kg wauld result in a production value of Tk. 15,000 million.

In a study by Alam, Elahi and Shamsuddin (198%), =some of the
negative effects of shrimp culture are identified. These are: 1)

Siltation. which bamper rice production, 2 Conversion of grazing
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land into sherimp pond reduce the availability of food for the
livestock, IV Salinity makes fresh wakser unusable bath for the
population and livestock and 4) Disappeararce of Yegetation due

to excess salinlty and inundation.

A study by HMahmood {1985, quotad in Ahmed et. el. [990) also
peinted out Ethat though shrimp farming ha=s a treamendous
potential=s for development in the coastal Barngladesh and the
aconomy of Bangladesh as a whole, the destruction of natural
vegatation and mangrove Toresk are some adverse effects which

have resulted from shrimp farming.

Muruzzaman (19903 in his study showed that after shrimp
cultivation, both percentage of land under paddy cultivation and
vield of paddy per unit area decreased . O0n the other hand,

production of salt per unit area i1ncreased,

A =study by aftabuzzaman ( 19901 identified =ix changes due to
the constructinmn of embankment which are reguired for shrimp

farming. These are :

1} Hydro~morphological changes

21 Changes on Blo-syvskem
« 31 Changes on Eco-system

1 4) Changes on So0il ferbtiliby

) Effects on National health and Putrition and
&) Changas on Rural ecaonamy and Social Structure.

Rabanal ¢1982}, in his =study identified some Environmental
impacts of Acquaculture Dewvelopment. According to him, the

negative effects are:
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1) Effects of clearing or reclamation of forested arsas
wiz. a) destruction of spawning and nursery ground
af many =speciez of finfish, crustaceam=, m3lliuses
and other aquatkic resgurces, b)) +removal of the
resouprces of aguatic fertility, c) regative effects
of wvegetation clearing resulting leocal change in
c=limate region.

g£ffects of mass utilization of wild fry

Effacts af the use of various pesticide

Spread of di=meases and pest Ethrough introduction
and stock crowding.

LM

and the positive effects ara:

1% Fuller utilizatian of resources

2) fguaculture is a source of additional natural stock

I optimum uvtilization of site suitable for acuacultyre
Chowdhury (1984, guoted in Hasan. 1930) noted that improve pond
managemant practice alomg with maintenance of proper centrolled
sluice and dvkes could increase the vield of shrimp profitably.
Careful attention to predator control and proper acclimation of

post larvae during =stocking are the two most important factors

which could enbhance production considerably.

Hazan (1l9¥90) 1in hi= study reports that the average annual yiela
from the counktry’s shrimp farm was 253 kg/ha and coastal
aguaculiore yisld 22050 tons of shrimp in L9B4-B7. Though that
productiaon figure was quite loW by the international =standard,
the economic return from that farm was high bacauyse of relatively
less capital investment. He alsa added that the adeguate supply
of shrimp post larvae i= one of the major problem of the shrimp
industry. Additional to that he told that inm some cases where

pond=s were prepared and fertilized prior stocking and well
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constructed slulce gate with screen had yield vpto 500 kg/ha of

shrimp with little or no supplemental fee=d.

A study by Jalal (1990) indicate=s that shrimp farming has given
Fise to some environmental problems including the loss of
grarring lanrnd, loss of sources of fresh water and a reduvctiorn 1In
tree coaver owing to the rise of =alintty. The rice wyield may not
=1 far have been affected by =shrimp fiseld. But over time. there
Wwill be an sccumulation of =alt lowering the wield and forcing
lard awner to =el1) land permanently to the shrimp farmar. He
painted out that there is a lack of Intsgration of ecoleogical
gnvicrormerntal consideration into planning for a truly multi-
sectorial aporoach to project dasign and implementaticn. Without
such an approach, development efforts can not be sustained over
the long rur. Ha recommend to mandake an Environmént Impact
Assessment (EIS) for all coastal resource development project at

the first step of planmning. Akout shrimp cultivation, Jalal has

the following observatbtion

The spread of shrimp culture has been unplanned,
urnco-ordinatead and essentially uwncontrolled. In some
instances land both s=suitable and unsuitable for shrimp
have besn flooded with saline water. As the intensilty
funit productivity J of shrimp culture increasss, it
i= imperative that this occur on the most suitable
land preserving Lhe remainder forest (Jalal, 1980.FP.721).

Mahmood {1984, guoted in Hahmood, 1985) in his s=study hawve

indicated some socio-economic and enviroomesntal problems due ko

urplanned shrimp farming expansicon. These are;
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1y Destruction of wvaluable mangrove forest;

21 Gradual reduction of areas under rice cultivation and crop
failure, food shortage and scarcity of wvegetable;

2t Scarcity of drainking water;

4} Reduction af cattle grazing land;

5) Fuml crises;

&1 VYiolation of law and sacial unrest;

71 Expansian of shrimp farming on the bank of rivers and
canal out=ide tha Water [Development Board embankment,
results ip siltation amgd reduction of nursery area of
immigrating postlarvas and emigrating Jjuvenile of =s=hrimp
and fin fish;

8) Increase of landless farmers;

7)) Expleitation of labourers;

10} Destryction of country wWay and paths.
Shrimp culture also has =some sSoclio-ecanomic 1mpacks. Most
important of them are Employment and Income. Emoloyment in
sheimp shrimp is genperategd in the farm, in frvy catching, in
deheading center and in ice factories. Shrimp cultivatian
requiraes lower amaunt of labour. Some cases 1t may be even one
Torth of labour force emploved in agriculture. Onily 25 to 30 man
day=s of labour reguired for one acre of shrimp cultivation,
whereas 9% to LOB man days reguired fFor cultivating Aus or aman
paddy [ Chowdhury, Rahman and Chowdhury, 1992, P.5). 1If employment
in fry catching and deheading are included, additional 322 mandays
t2a for fry catching amd & for deheading) required per acre

{MPO, 1987, P.2-37 and 2-401.

In respect of Socio-Economic impact= of shrimp cultivation
Chawdhury, Rahman and ChowWwshury (1990) have the following

observation:
The poverty is stark, naked and very deep, landlessness
and landa concantratien have been proceeding at as

alarming race. The exizting land holding sy=stem in the
area presents an exbreme ipeguality in Ehe ownership
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and control over land wWwhich is characterized by =mall
mimnoarity monopoly. Thousands of farm labourar have been
rendered wunemployment along with a large number of
share croppers evicted from the land {Chowdhury, Rahman
ard Chowdhdry, 1290, P.&).
From the above discussion, it is clear that all study related to
the shrimp culture in Bangladesh have general comments about
Envirenmental impact of shrimp cultivation. There iz no attempt
to asses= the Envirommantal impacts according to shrimp
cultivation pakterns. The present study try to identified and

asses the impacts of shrimp cultivation on Environment accarding

to the cultivation pattern=.

1.5 Objectives of the study

The broad objective of the study was to assess the amvironmental
effects of =hrimp cultivation quantitatively at micro lewvel and
provide some guidelires which would be environmentally acceptable
Wwithout reducing the =shrimp production at the =same time. The

following objective=s had been set for the study:

al To identify and asse== the affects on siltation:
b) To identify and asses=s the effects on salinity;l
c)l To identify and a=se=ss the effects on vegetation:
d) To provide some policy guidelines in order .to minimize

these affacts;
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1.6

It

Hypothesis of the study

had been hypothesized that the presant patterns aof shrimp

cultivation is not appropriate for the environmantal condition of

the coastal areas of Bangladesh.

1.7

Methodology of the =tudy

The method=s adopted For the =study consist of three aspects viz:

Lard

1) Land classification;
Z2) Sample frame and

2} approach to analwyais

was classified according te its farming pattern. These are:
f

1) Shrimp as a mono culture;

2) Shrimp cultivation followed by salt production and

I} Shrimp cultivation followed by rice production.

& multi-stage Sampling procedure was applied for the pressnt

study. The Sampling framewcrk sdopted was as follows:

Step~l : Selection of Thanas;

Step-2 : Selectionm of willage and Listing aof Farms and
Households

Step~3% : Stratification of shrimp farm according to usa
pattern;

Step-4 : Selection of sample farm and household from sach

pattern.
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Figure 1.5 @ Flow diagram of Methodology of the study.

Environmental aspect of shrimp cultivation
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1.7.1 Selaction of the study Area

Shrimp cultivation is concentrated in two regions of Bangladesh.
These are - Khulna in the =cuth-west and Cox’s Bazser in the
south-east. The study objectives were to analyze environmental
effackts according to use pattern, wviz. only shrimg. shrimp-salt
and shrimp-paddy. But shrimp-salt pattern of shrimp cueltivation
is wvery uncommaon in Khulna region. So Cox’=s BHBazer region was
sglected as bthe study area. In Cox's Bazer region shrimp culture
iz practiced mostly in s=ix Thanas. These are RKutubdia.
Moheshkhali, Cox’s Bazer, Ukhia, Teknuf and Chakaria. Among these
Thana=s only shrimp pattern is practiced in Cox’s Barzer, =shrimp
cum =alt patkern is practiced in Kutubdia, HMoheshkhali and
Chakaria anrnd shrimp-cum-paddy pattern is practiced in Ukhia and
Taeknat . Cox's Bazar Tharna was choosaed for only shrimp pattarn
and from others Thanas, Mohaskhalli and Teknaf were for the
shrimp-salt and shrimp- paddy pattern of shrimp culture,

respectlvely.

1.7.2 Data collection

Two types of data were collected for the present =tudy. These are

- Primary data and Secondary data.

A Primary data collection :

Ta collect primary data Questionnaire surwvey technigue weres used.
Two =ets of Questionnaire - Farm and Household was prepared and
were operated by a team of five local members who was educated

and had knowledge about local people and condition.
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Before survey was performed, sample household and farm was
enumerated. From each Thana, 100 household and 10 farm were
selected. In this respect, at first 5 mouzas from each Thana
ware selected Dn‘the basi=s of the ‘proximity to shrimp farm.
Thern 100 household and 10 farms from each selected 5 Houzas were
selacted ramdamly. The follawing tables present the sampling

procadure:

Table -1.4

Selection of the Mouras and Houssholds

Hame aof the Unlaon Mouza Household

Thara Total Selected % Total Salected % Total Selected %
Cox's Bazar 7 I 42.9 8 x 37.5 7J0l14 100 1.41
Moheshkhali 7 3 47 .9 14 ) I7.5 &£725 100 .28
Tekruf 5 3 &s&0.0 3 X 37.5 5822 1G0 1.72

Sources: 8BS, 1989, fila Series, Cox’s Bazar

Table -1.5

Salaction of =zample farms

HName of the Thanas Total MWumber Selectad Humbear Percentage
of Farms of Farms

Coax’s RBazar 159 10 &.X

Moheshkhali a5 10 1¢.E

Teknaf BHS ixe 11.8

Sources: BES, 1989, Iila Saries, Cox's Bazar

8} Secondary data collection
Secondary daka wetre collected from a number of publi=hed or
mor-published books and materials. ¥Yarious reports of Bangladesh

Bureau of Statistic=s (BEES), Technical reports of Master Plan
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Organization (MP0O}, reports of Bangladesh Water Development Board
fEWDE) and others Working and Seminar paper are usad for this

purpose.

1.7.3 Data aAnalysis

Collected data were analyzed im pErcentage and presented 1t 1in
tabular form for each pattern for discussing the effect of shirimp
cultivation, Environmental Impact @As=sessment Technigue was
u=zed to measure the anticipated change=s. The method of
Environmental Impact assess=ment have discussed 1in appendix C.
This method was developed by modifying the method developad by
Fotis Chatziniks (1988, It provides a basis Tor determining
whethear ar not a particular project has any significant
impact on the quality of kFuman environment and whather that

project iz environmentally acceptable o not.

1.8 Limitations of the atudy

The study was done within a limited time and FESOUrcE
constraints. apart from thess, publications are wvery limited and
scakbbkered akbout the shrimp culture in Bangladesh because 1t is a
nmew field of study. So information relevant to this research were
mainly collected through a primary =urvey, '‘observation,

interview and finally the authar’=s Judgment and experience.

The envirormental effects of shrimp cultivation can be studied at

micro, meso and macro levels, wvertically as well as horizontally,
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both in shork and long run. This study assessed only the micro

lavel, horizontal effects of shrimp cultivation in a short run.

£.9 O0Organization of tha study

The present study has been divided into six Chapters. Chapter one
prasents genaral description of the coastal aresa, Contribution of
shrimp in the =conamy, Historical devsliopment of shrimp
cultivation, Method of shrimp cultivaticon, pattern of shrimp
cultivation in Bangladesh, background of the research work along
with the review of litarature. The objectiwes, hypothesis,
methodology, Scopse an limitation and arganization of the study

areg also discussed in this chapter.

Chapter two deals with the =electian of the study area, Socio-
BCaOnNomic condition, climate, lamd and cropping pattern of the

study arsa,

Chapter three deals with the sffects of shrimp cultivation on

calinity.

Chapter four deal=s with the effsctz of shrimp cultivation on

siltation.

Chapter five deals with Lhe effects of shrimp cultivation on

vegetatlion.

Chapter =1x provides a summary of the findipgs , concluding
remarks and some recommendations as a general guideline for

minimization of Environmental dagradation.
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CHAPTER TWO

THE 3TUDY AREA

Z2.1. Location and general characteristics of the astudy area

Cox's Bazer district lies in the axtreme soUth =sast corner

of Banglade=sh betuws=an 20042 and 22005 north latitude and 920

C

23
and 21715 east longitude. The district is bounded on the west the
Bay of Hengal, on the morth by Chittangong district, on the east
by Bandarban dJdistrict and on the south and southeast by the

rivar HUff which =eparata the district from arakan {Rakhain) of

Burma (Myanmar}.

Cox’'s Bazer district consists of sevean Thanas - Xutubdia,
Mohe=shkhali, Chakaria, Cox’s Bazer, Ramu, Ukhia and Teknaf. It
occcupies a physical area of 2277 sg. km. of which 2% sg. km. 1is

river and 873 sg. km. is forested.

The district i1n shape resembles an acute-angled triangle; the
Matamuhuri river in the nparth, the coazt line In the wezt and the
eaztern hill range and Muff river in the east formirmg the three
line=s with its apex tarminating in the promontory of Teknuf. It
has a long trip of ceoast and lang range pf hills with valleys.
The Cox’s Bazer sea beach prominent 1n the country as well as in

the world as a tourist =spoft 1= within this district.
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There iz a galaxy of i=slands included within the district
separated Tfrem it by narrow channels. They are Kutubdia,
Moheshkhali, Materbary, Sonadia, Shabpuri, St. tMartin which is a
small coral island anmd other small islet=. Except Moheshkhalil and
5t. HMartin isiand all others are alluvial and low lying plain
land, wery rich and fertile. Mohe=khali has hills with caonical

peaks, covering its esastern and central part,

The Matamuburi, the Bankkhali, the haju and the Muff are the Main
rivars of this district. all the riwvers rise from the hill
range of Morth Arakan, flows toward west and fall into the Bay of
Bengal axcept ke NUTf. The Huff Flows toward south and falls into
the Bay of Bangal after divides Caox"s Bazer from ﬁrakanlnf Burma.
In additicen to these rivers there are socme creeks in mainland and
in the islands. éll the rivers and creeks of the district falling

imto the Bay of EBEengal are tidal upto a con=i1derable length

inland.

2.2. Climate of the Study araa

Cox’s Bazer district i= asituated in the tropical zZone and as such
it i= =subject to tropical climate. But its =s=ituation with a =ea
to the west and ranges of hills to the east has neutralized the
extreme of the climate to a considerable extenk. It lying along
the sea coast backward by hilly region to the east which 1is
favourable for free play of land and sea breezes. The movement of

the air from a comparatively cool region towards a highly heated
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glains comes a wuniformity of temperaturs. The position of the
district on the coazst line of thse north eaat angle of the Bay of
Bengal help=s to get tha heavy rain or the moist winds of the
south-wast monsoccn covarage in the direction. Thus the area has
uniform temperature, high humidity and heawvy rainfall from May to
October. The climate i= thus moist, warm and egquable.

The average maximuﬁ temperature is lowest in December and
January, when it i=s about 257 & and highest in April, when it is

Q.

about 329 ¢ giving a variation of 5
The humidity of the atmosphere 1= lowest in Janwary and February
and highest in September when it varies from BC to 90 percent.
The awerage normal anmial rainfall at Cox’'s Bazer iIs about B1.28
cm. Jume-July are the months of highest rainfall in normal
yaar, aAfter the e=ztablistment of socuth-weast monscon condition in
June, the rainfall becomes much heavier and thare i= a further
increase in July after whickh the amount rainfall diminishes

rapidly.

Cyclones 1s ceommaon In this area. In the Bay of Bengal, the
fregquencies of occurrence i= highest during May and October. The
depressiorn first originate in =mall anti-clock wise motion and
rapidly changing direction =caoner become roughly circular in
shape. It has no fromtal structure and the wWwind wvelocity wvaries
froam 2% ta 250 kin per hour. The wind blowing inward 1n a counter
clock wise since about the center of the storm, causes rapid

convergence of warm, moist air, with resulting heavy
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precipitation. The duration of tropical cyclone averages betwesn
a couple of hours to & wesk. Cyclone passed over the Cox’s Bazer
district irm several times inflict considerable damages. In recent
time, the dewvastating cyclone of Z2%9th april 1521, damaged a
considerable amount of wealth and 1ife in this area especially in
Kutubdia and Moheshkhall Thanas.

2.35. Vegetation of the study area

Due tc1high rainfall and proximity to Bay of Bengal, the Cox’'s
Bazer region hawve rich wvegetation. The wvegetation of the high
forest ares can be describad as a subtropical or tropical
deciduou=s tvype or sSemi- evergreen Ltype., 0On the other hand,
different types of plants are found on the low-lying or marshy
areas and wegetation similar to Sundarban are found in along the
coast of Chakaria Thana which 13 now mostly cleared for shrimp
cultivation. The presence of rich marine flora are fournd in some
remote southern coral islands, namely, St. Martin Island
{Zinziral. It needs to be mentioned that the only rubber garden
of Bangladesh i= in Ramu Thana of Cox's Bazer district. Some
aquatic plant, like, Challa, Guam, Sheora etc. are found in
swampy and semi-dried swampy areas and along Charas. Hol Khagra,
Dsl Ghash etc are drown along the bkank of marshy pools. Mangrove
foreste arae fournd in Hnila areas under the Teknuf Upazila. WwWhile
qoing towsrds Teknaf from Cox’s Bazer by road, one can see such
mangrove vedaetation from Gundhum to Teknaf. Hargaza, Keora, Gewa

and Golpata are the common plants among theae mandrove

vegetation.
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2 _4_. Demographic Feature of the Area

fccording to bthe greliminary report of census 1991, the
population of Cox’s Bazer district is 1387245 with 72385 Male and
&53415 Female and the =ize of household is &.34 . The literacy
rate for all age is only 15.01 percent. According to surwvey
data, 45.8 parcent of Lhe population is female and 54, 2 percent
is male. Occupation, education and age structure from survey data

are presented in following table.

Tabkle - 2.1

Cistributicn of sample population by pge and Thana

fge group Cox'=s Barar Moheshkhali Teknaf A1l
(%) (%) (%) (%)}
Uoto 4 10,7 13.3 10.9 11.4
5 to 9 LX.0D 15.2 17.5 15.2
7 to 14 14.0 13,4 i7.8a 15.2
ld Eo LF 14, .3 10.5 7.5 10.&
19 to 24 1X.3 7.4 B, 4 F.9
24 to 29 7.3 10.4& g4 .2 2.1
29 to Ia S.2 5.X 4.2 5.2
I4 to 39 5.9 &.4 3.9 4.8
I9 to 44 4.1 3.5 2.5 5.7
44 to 49 4.k 3.5 i.%° 2.4
49 to 54 1.2 2.9 2.5 5.5
54 to 59 4. & 3.2 2.0 2.7
59 to &4 1.5 1.X 2.8 2.0
&4 and above 4.3 I. 2 1.9 X2
Total 100.0 100.0 100.0 1000

Table Z.l1 presants the population composliftion of three Thanas in
percentage. The distribution 1= even and consistent among the

Thana=. about 40% of the population is in the young age group of
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balow 14 wyears and more or less same percentags is observed in
the three Thanas. The working (14 to 59 yaears of age] popuylation

is &5%, 53% and 49% for Cox’™s Bazar, mMoheshkball and Teknaf Thana

respactivaly.

Table - 2.2

Gandet+ composition of the population by Thapas

Sex Cox’s Bazar Moheskhali Teknaf Aall
(%) (%} (%) (%)
Male 55.8 Ssa.0 EL. 2 55 .3
Fem=z1 44 .2 42.0 44 B 45,7
Total 100 O 100 .0 100.0 i00.0

Table 2.2 péssants the gendesr composition of the population by
Thanas. There iz no sigrnificapt wvariation in gender composzition
amcng tThanpas. Table 2.3 presents the leval of esducation of the
population of study arsa. Moheshkhali Thana have the highest
lavel of literacy rate (58.%%7 and Teknaf have the lowest (30%).

In caz=e of higher education Moheshkhali stands first.

Table - 2.3
Leval of aducation of the sample population {more than 5 wyears
of age) by Thanas

Education Cox’s Bazar Moheshkhali Teknat fpll

level (%) (%) (%) (%)

Illiterate a4 2 41.1 J0.0 5.8
Primary 2X.0 Il.8 25.4 26.5
Secondary 9.5 18.2 4,7 11.1
Higher Secondary 4.2 4.7 0.0 .z
Graduate 4.2 I.6 0.0 .1
Post Graduata 0.0 0.8 0.0 0.3

Solrce : Field Survey,1991
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Table - 2.4

Occupatian af the sample population by Thanas

Occupation Cox"s Bazar Moheshkhali Tekpaf Aall
(%) (%)} (%) (%)
OwWwn agriculture 11.8 F7.E 15. 4 11.68
Hired agricul ture 4.5 1.1 0.0 2.0
Shrimp 2.5 0.7 1.2 1.5
Sarvice & Business 5.1 3.3 1.2 1.5
Fishing 14.0 22.9 22.0 19.%
House Wife 28. 32 22.2 28.0Q 25.2
Student S35.8 42 .2 2.0 S& .0

Source : Field Survey, 1991.

Table 7.4 presents the occupation of the population of the study
area. This table revaals that agriculture apd fishing iz the main
occupation of population of the study area. only L.5% peopls of
the area invalwve in shrimp cultivation. In cox’'=s Bazar, 2.5%
people involwve in shrimp cultivatian and inm HMoheshkhali it is
only O.7% . This wvariation exists because in Cox’s Bazar, shrimp
are cultivated along the year but in Moheshkhali, shrimp sre
cultivated in rainy season in traditional wWway which neesds wvery
low amount of manual labour. Though Cox's Bazar, Mohezhkhali and
Taknpaf Thanas coveyr 4. 78%, 25.85% and 45.05% of there cultivable
land in shrimp bulb gererate only 2.5%, 0.7% and 1.2% =mployment

respectively.

From the above discussion it can be said that though shrimp
farming become a important economic activity inm the coastal area
but employment in shrimp farming is wvery low and there is
significant wvariation in employment among different pattern of

shrimp culture.
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2.5. Land and Agriculture of the sztudy Area

dccording to 8BS, Cox's Bazer district have 740839 hectare of
cultivated land of which 275%0 hectare are irrigated. Per capitsa
land availability i= only ©0.31 acres and the intensity of
cropping 1= 147 (BBS,1%987,Z1lla Series,khalna). The district have
B73200 hectare of forest lamnd which i= about 38 percent of total
araa of the diztrict. Except shrimp and salt cultivated area, the
cropping pattern is more or less the same as that of the othar
regions of Bangladesh. Cﬁnpping season is broadly divided into
Fobi and Kharif. December to dpril is Ropi and May to Movember is
Kharif season. Rice is cultivated in most of the land in Kharif
ecasan. Two varietiesz of rice., amon and fdus are grown in Kharif
season depending on natural rainfall. Im Robli seasaon, some EBoro
rice are grown depanding upon tubswall irrigation or water from
hill stream. Except rice, pulses,.oil seeds, chilies, sugarcans,
watermelon, potato and other kinds of weqgetable are grown in
this area. In additian to these, fan {belet-l1leaft) is the
important agricultural crop of this district especially in

Moheskhali Thana.Pan iz 9rown mainly on foots of the hills.

The source of draft power for agriculture iz cattle and buffalo
and a large number of buffalo arse found in this area compared

gther areas of Bangladesh.
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2.6, Shrimp culture of Lhe Area

Commercial shrimp cultivation in the study area iz mostly a post-
independence practice. Before independence, shrimps werae
cuitivated in a small area in order to meet local demands. With
the recent increase in demand and price of shrimp in the
international markest, shrimp farmimg has been expanding in this
area rapidly. But this expansion is horizontal. The area of

shrimp cultivation increase but vield do not increase.,

Shrimp cultivation {especially Bagda Shrimpf needs saline watar
which iz available in coastal areas of Cox's Bazer disztrict.
Shrimp are cultivated in swampy land which, mcst of the cases, is
formed by Bangladesh Water Development Board (BWDE) embankment
kriown to the local pecople as Ghona. Salt pans and/or shrimp ponds
are constructed on the bank of the tidal river or creeks. Saline
watar from the rivesrs during high tide pericd are permittsd to
the sheimp ponds through slulice canal and discharged during low
tide. The bank of the Matamuhuri, Bankkhali and MNuff are the
féequent shrimp cultivation area in the mainland of Cox’'s Bazer.
In Moheshkhali and Kutubdia island, old dvked salt pans ara
turned ta giant ponds during rainy season when salt production is

not possikle due to heawvy rainfall.
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Table - 2.5

Potential areas for shrimp farming in Cox's Bazar district

Thanas Gross Area Potential Area Percentage FPrezant shrimp
{Had {ha) farming area(ha)
Kutubdia 8,820 2580 29.25 4132
rMoheshikhali I1,900 14370 45.05 5,571
Chokgoria &l , 900" 17780 28.69 2,175
Cox’'s Bazar 20,700 F200 4 .78 5.187
Taknaf Ig,070 750 25_65 £97
Total &L, 330 SeZ230 24 .84 21,043

Sources @ mMPO, 1987.

In Chakaria Thana some land of mangrove forest are cleaned and
distributed among farmers in the second half of 7o0's fﬁr shrimp
cultivation. Now most of these land are used for shrimp cum =alt
cultivation. In Cox’s Bazer Thana, land ocn the bank of the river
Bankkhali are used for monocul ture Sf shrimg. In Ukhia and Teknaf
Thanas, shrimp are followaed by paddy cultivation . Shrimp farming
Thana= of Cox’= Barzer district with percentage area are shown in
the Map- 2.2. The shrimp culture pattern of threse Thanas is shHown

in the figure Z.3.

In most of the cases shrimp are cultivated by traditional method
of Bheri culture. Only twa farms on the rnorth bank of S8ankkhali
river near Cox’s Bazar town are found to practice semi-intensive
typea of shrimp culture. The name of these two Ffarms are - The
Allawala Farmz Ltd. and The agquaculture Farm Ltd. Both farms are
privately owned and have a production capacity of about ane ton

pPer acre per yaar.
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2.7 Comclusion

From the above discussion it camn be implied that thhugh vast
amount of cultivable land are cenverted into shrimp farm but
smployment generation from it is wery 1little. Only 1.5% of the
paoples of the study area get employment in =hrimp cultivation.
Moreover mo=t of £ha land converted into shrimp farming
{axcluding Mohshkhali and Chakaria)] was under paddy 'and cther
agricditural production which used to generate higher level of
employment caompared to shrimp cultivation. This has also
decreased the agricultural production of the area. In addition to
these , the study area have =some rare spescies of trees and
vegetation &.g9. Keora foreat in Teknaf in which rare species of

Monkey live, are wvanishing due to inundation.
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CHAPTER THREE

EFFECTS OF SHRIMP CULTIVATION ON SALINITY

I.1. Introduction

In brakish water shrimp cultivation. saline water from =zea are
resarvad in shrimp pond in which shrimp juveniles are grown and
feeded. Mormally it is nobt a problem 1if the ponds are used for
shrimp ceultivation only and if =saline water do not overflow or

trickled down to adjacenf Areas .,

Shrimp cultivation 1in coastal areas i= onge kind of brakisgh water
aguaculture which requires salineg water stock and flow in farm
land. Farm lands are inundated by saline water at the eve of
practice and saline water iz exchanged =sevaral tima=s in the
operabtian periocd which has an effect on land and water. This
effact may be on drinking water uszed by man angd livestock, on
water for agricdltural use. on water of river and c¢anal which
makeas destruction for breeding and arowth of fishertites and on the
soll of the field and adjacent arsas which decreases

agricultural production amnd vegetabion.

The =alinity level af the water used for shrimp cultivation has
=pme relevance with frequencies of effect on saiinity bBoth for
=0il and water. For shrimp cultivation., the tolerance range ofF

water salinity iz 10 to 30 ppt (parts per thowsandl. But

depanding on season and rainfFall. this salinity level change
from 5% to 40 ppt. The traditionatl farmers hawve rno data
aboul =alinity lavel But twa semi-intensive farms - the
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Allawala Farm Ltd. and the aquacuture farm LEd., on the bank aof
Bankkhali river, near Cox’s 8azar town have diurnal data about
salinity level of water 1in  the shrimp pond. From bhis data

month wise highest salinity lewval are given bellow:

fTable - 3.1

Sallnlty level (ppt) of shrimp pond watbtar

Hame of Allahwala gquacul ture AvYErags
Month Farm Farm

January Z0 - F0.0
February 30 - 0.0
Maroch 30 A X4 .5
AEeril I0 T4 I2.0
May =] 25 Z2E&.5
June 10 15 iz.5
July 0B 14 11.0
ALgust 14 17 15.5
September 18 L9 12.5
Octobeir 22 24 23.0
Novembear 24 Zd 24 .0
Cecembker 25 Z4 250

Sourca : Field Syrvey, 1591.

3.2. Underground wakter =salinity

Underground waker 1z usad for drinking purposes both for man and

livestock and also for irrigation purpo=ses. Increase Df:salinity

makas drinking water unuzakle and decrease agricultural yileld.

Underground water salinity increase due to inundation of wast
land by saline water for shrimp cultivation and liftinmg of
underground water Lo dilute the salimity of water 1n shrime

ponds in March and A&pril wheit salinity of z2ea water sxcesds the
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tolerance limit for shrimp cultivation., In traditional mekhod
Uunderground watsr lifting is urcommon but in semi-intensive
method a huge amount of underground water is lifted in the prea-
monsoon period for efficient production. S0 underground salinlty

problam may become acute 1n future 1in areas where zemi-

intansive form of shrimp culture is practiced.

In areas whersa Shrimé“paddy pattern are practiced, the =alintty
prablem is less because of desalinization in paddy culture time,
On the obther hand. where shrimp-=z=alt pattern are
practiced, affect=s of shrimp cultivation on salinity is not
sivupificant because 10 this pattern shrimp are arown ié MoONSOaOn
saason when salinlkby of water availzsble in shrimp pond 1s very
{atclae. Shrimp only pattern has constiderable underground water
salinity problem because lands are inundabed by saline wakber
about 10 month= of the vear and water with higher lewvel of
salinity is rescovered in shrimp farm in March and april. Local

people’s wview about underground watbter galinity inoreaze are

recordad in kables 3.2 amd I.3.

Tabi=s -X.2
Local people’=s opinion about the increaze of underground
watz2r salinity due to shrimp cultivaticn

Opimicon Cox’'s Barar Moheshkhali Teknaf all

ves 18 (1a.0) 1L (1l.0 6 (0.0) 29 (9.7
HO Td [(74.0) 81 (31.) 100 (100.0) 255 (85.0)
Ho response B {DB.0) B {0R.0) 0 (0.0 i (5.3}

Sources :; Field Survey, 19%91.
Mote : Fiagure within parenthesi= indicate=s percentage distributian
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rable -3.3

Opinicon of the local people about the internsity of underground water
salinity increase dus to shrimp cultivation

Opinion value Cax’s Bazar Mohe=skhalil Teknaf all

% of Value % of walue % af walue % of wvaluye

response response responsa response

(&) {b) {axb) {c) {axc) (d) (axd} (e) (axe)

Yery hbiagh 5 0.0- 0.0 0.0 0.0 -= oL 0.0
High 4 11.1 55.4 0.0 2.0 -- ¥.0 ZEB.Q
Moderate = o.0 o.0 40.0 120.0 -— 4.3 42,9
Less Z S5.6 111.2 4.0 8300 - BO_.0 1000
Yary lass 1 250X 33,3 20,0 20.0 -- Z28.0 ZB.0O
Total value (=) lag.2 220.0 - - 198.92
Maightiwi# 18.0 I1.0 - S _7
Waoight valugl(sxw) 400, 2 2420.0 - 1229.72

Sources ; Field Surwvey, 1991,
¥ Parcentage of vYeas responses

Table 2.2 and 3.3 reveal that in Cox’'s Sazar where shrimp only
pattarn i= practiced, l18% peopl= think that wunderground watbtar
salinity is increasing and the weighked walue of the intensity of
aalinity increase 1s F3900.2 which 1= the highest among three
pattern. Moheshkhali thana (shrimp==alt pattern} stands in the
second position and Teknaf ( shrimp-paddy pattern) has no
underground water salinity preoblemsz. This impliss that among
traditiomnal patterns of shrimp cultivation, shrimp-paddy i=
acceptable considering the effects of =hrimp cultiwvation on

ground water zalinity.
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fhe calculated value of X (Chi) of Table 3.2 iz 28.98 with 2
d.f. which is greatar than tabpulated walue at 1% leval. Sa, the
hypothesis is rejected and there is significant difference among
the rescorses of local people from different pattern of shrimp

cultivation.

X. X, Surface water salinity

Increasé in s rface waker saliinity decrease the vyield of
agricultural producticon and hamper ths growth and breeding of
Frazh water fish. Because of brakish water acguacJulture, fresh
water of adjacent water body and tiver are affected from salline
water seepage. In Bangladesh all dykes for shrimp cultivation are
made of earth. These dike=z are temporary structure= which
enhance salirns water seepage from shrimp pond to adjacent water
Body and river., Increase of surface water salinity alsoc creates
problem for tivestook husbandry becauv=ze surface hater is
narmally used as drinking water Tor livesteock. Figure 3.1 shows
that surFace water =alinity i1s slightly less in shrimp pond than
2oL rCe of saline watar and adjacent water body have lower
zalinity than shrimp pond bub there iz & positive corrvelakion

amang them.

arn the ather hand, =ometimesz shrimp Tarmers create an
artificial flow of saline water from tidal riwver through canal
to supply saline water an their =hrimp pond. It affects the

level of salinity of <aurface waker surroundinmg bthe canal in
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which formerly fresh water was available. These occur due to
indiscriminate expansion of shrimp culture area to get higher

ecopomic retarn from land,

3.4, Soil Salinity

Smil of coastal areas is naturally more saline than other parts

of the country. Fiaure 3.7 shows the surface s=o0il salinity
in different parkts of Bangladesh, Saline 30il produce
low agricultural yield. The areas where =s0il salinity exceed

B.O00 micro-mhos/socm  remain fallow during winter seascon because
these soils have no good potential for agricultural preoduction
im Robi season. Usually ona crop of  transplanted aman 1s grown
in rainy =eason and gives low wield. Thesat soils of  high
=alinity are potential and environmentally may be accepted for
brakish water shrimp aquaculture. But wharn the land of low
zalinity are used for brakish water shrimp aquaculture, snil
zalinity increases. Though inm shrimp-paddy pattern soil salinity
iz diluted 1in paddy culture time but net increment of salinity
in s0il is positive. If bthese lands are used for Brakish water
shrimp cultivabkion for several wvears, Ehe cumulative increment
of salinity in soil would be in a label when so0il wWould
mecome unusable for agricultural practices. On the other
hand, due to =aline water seepage soil =salinity in adjacent land

also increases.
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Table - 3.4

Laocal people’s opimion about increase of s0il salinity- in adjacent
agricultural land of shrimp farm due to shrimp cultivation

Opinion Cox's Bazar Moheskhali Teknaf Al
Yas 45 (45.0) 40 (40.4) S {(5.0) SO {I0.0)
Mo 55 (5%.5) &0 (50.0) 35 (95.0) 210 {70.0)

Source - Field Surwvey, 1991,
Note : Figure within parenthesis indicates percentage

Thae calculatad wvalue Df.xy(Chi} of Table 3.4 1is i456.2 with 2
d.f. which iz greater than tabulated walus at 1% lewvel. So., the
hypathesis is rejected and there is significant difference among
the responses of local pecple from different pattern af shrimp
cultivation. This table reveals that maximum numbers of pecople of
Cox's Barar think that scil salinity is increasing due Eo sheimp

cultivation and in Teknaf, this kind of response is minimum,

Table - Z.5

501l saliniby of bthe coastal areas of Bangladesh

Mame of Total Aaresa area (km® ) by =ail salinity class
regions of r%gions ———————————————————————————————————————

Kt 2-4 4-8 B-15 15 Total % of

mmhos/om mimhos/cm mmhas/cm mmhos/cm ragion

Kkulna 15891 37 .07 1581.18 1522.34 297.311 4357 .20 Z8_4&
Barisal &
Patuakhali 143£0 1215 BeS. .24 2197.84 - I215.24 27.5
Hoakhall S270 -— 2351.55 STO.9F - L1722 .48 51.7
chittagong 7222 16£.33% 299.91 718,53 3I52.27 1387.03 19.2
Total 4353543 205,56 S09&6.07 480B.I5 4&4%.538B 15944.88 29.7

Source : MPO, 1987, P. 2-12
smmhos=z Mili-mhos electrical conductivity.
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From Table Z.%, it is seen that Ethe coastal areas of Bangladesh

z of =aline land {(=soil =salinity more than 2

have 15944 _ 8585 Km
mmho=/cm. } which 13 27.7% Of the coastal area. Most of this land
arg =uitable for brakish watbter aguaculture (except MNoakhali area
where elevaktion is not favourable for tidal inundation). If
continuous axtensive expansion is permitted, & wast amount of
coastal land will be converted to shrimp farm and this will
decrease agricultural production. Land with more than 15
mmbos/cm. of salinity have no agricultoral potentials and with 8-
15 mmho=/cm. of =cil salinity produce only one agricultural crop
{especially paddy) in rainy season and yield is wvary low. These
larpds can be efficiently used for shrimp farming anmd could
achiave our national objects (earn Tk. 15,000 af foreign exchange
LFRO.19841. There are aboulbt &4958 hectares of land with more than
15 mmhos/cm,. of =soil =alimity. IF 50% ofF this kind of land are
suitaple for tidal imundation, met cultivable land for brakish
watar aguaculture would bs I2479 heactarses which can produce 32479
metric Torns of shrimp per year according to the estimation of
MPO, 19247, (1000 Xa/ha/yr) withoub feeding and with improwved
managemenk, water control amd sxchange, nursery rearing and
fertilization. Thi= rate of wvyield (1000 Kag/ha/vr]) have besn
realized in two semi-intensive farms of Cox’s Bazar - Allawala
Farms Ltd. and The aAcquaculture Farm Ltd {(field survey,12%1l) with
some Teeding and water management. At this rate, the total
praddction will be 185% of the quantity exported in 1989/90

(table 1.1). If further increase of production need, the =econd
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category of lamd with 8-15 mmhos/cm. of seil salinity canm be used
for shrimp cultivation. In this process salinity problem can be

minimized.

X.5. Conclusion

From the above discussion, it can be =aid that the lewvel of
salinity in underground water, sy rface watar and soil is
increazing but this problem beccomes acute dus to uncompact
construckian of dyke and indiscriminate expansion of area unpder
brakish water shrimp cultivation., This problem canm be minimized
if mome kinds of permanent dikes ars constructed and 'lards of
kiah salinity are isolated for shrimp cultivation and the rest
of the land are restricted for shrimp cultivation. Intensive typs
mono-culture of shrimg can be helpful in thi=s respect because
cdy¥ykes and canal are constructed scientifically i1n this method.
Only problem of this method i= underground water discharge to
dilute water =alinity 1in March-april time when salinity level
excead bthe tolerance timit. If these months are excluded from
shrimp cultivation calendar, the problem will be minimum.
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CHAPTER FOUR

EFFECTS OF SHRIMP CULTIVATION DM SILTATION

4_1. Introduction

Siltation means gathering of silt. Thiz occurs due to
disturbance of normal flow of the river or canal. Shrimp

cultivation need=s to construct embankment and bund parallel to

river or sea shore. Channel closures are required wherever the
embankment crossed a river or khal. Crainage sluices areg
constructed to drain excess rain water fram polders into adjacent
chanmnels. The constryction of large numbers of sluyices required
on the closure of many tidal channal. As a result, rain water
inside the polder can not flow freely and channel are blocked
from siltation. This especially affeckz the fish of the area and
alse create=s problems for communication as traditiomal navigatian
channe¥5 are blocked and decrease of fertility of agricultural
land becomes evident because silts are not fine. On the other
harmd, klockage af drainage channel increases flood occurrence.
When agricultural land are flooded with water, =silt are gathered
in the field which hamper crop production. Silk are rnot always
fertile, sometimes it is pure =and which also decreases the
fertility of the agricultural land, Figurg 4.1 helps to
under=tand how normal flow of water is hampered and =silts gather
due to construction of bund for shrimp cultivatian. Effect= af
shrimp cultivation on siltation may be discussed in relation to
giltation in shrimp farm it=elf which needs frequept clearance

and increase cost of shrimp cuylture. Siltakion in agricultural
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field decreases fertility and siltation in river , canal angd
waterbody decreases fish breeding and growth and create

mavigation proglem and flood occurrence.

4.2. Siltation in shrimp farms

Siltation or sadimentation in shrimp farm it=self poccur dus to
storage of tidal water with silt in =hrimp pond. In time of watar
intake in the pond some sandy =ilts are entered with water and
gathered in the pottom of the shrimp pond and water intake canal.
This siltation depend on availability of sediment in tidal water
which depend on the flow of sadiment through river water from
inland. In case where tidal water i=s permitted to entar in the
shrimp pond directly, sedimentation i= high armd 1t is 1§w Wwhera
tidal watsr is reserved in the reserwvoir first and then entered
in the pond . In case of semi-intensive culture, the later iz a

common practice,

Tabla - 4.1

Sedimentaticn in shrimp farms

Name of patterns amount {cm., }
Shrimp only 1.05
Shrimp-5Salkt Z2.40
Shrimp-paddy 0,00

Source : Fiald Survey, 1991.

In geaneral serious problems with respect to sedimentation in

shrimp pond have not been observed, but this might be a matter of
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time. In the larng rum, the elevation of the shrimg pond will
increase which 1is expected to reduce tidal water supply. This
kind of problem exists in shrimp onrly and shrimp-salt’ pattern.
Shrimp-paddy pattern has no siltation problem in the farm because
in paddy cultivation time, when rain water stock and flow
altearnatively to dilute salinity aof the so0il, gathered sediments
ara swept out. In the shrimp only and shrimp-=ali pattern have

ot the scope of sweeplng =ediments.

The calculated wvalues of t(Test-statistic) are 2,46, 7.34 1lrad
.17 betwsen shrimp only and shrimp-salt patterm, shrimp-salt and
shrimp-paddy pattern and shrimp-paddy and shrimp only pattern,
respectively, wWith 18 4. f. for every cases at 1% lewvel. nll
values of t are greater than tabulated wvalue. So, there are
significant difference inm siltation amang shrimp cultiwation

patterns.

4.3, Siltation in agricultural field

Siltation in agricultural field pccuir because flood watar of
agricultural field can not drain out smoothly due to construction
of polder embankiment. The embankment project changed the water
flow system with closing of the mouth of many channel and
construction of sluices. A= a result drainage of water from the
agriculture field become slow which ermhance the silt gathering.
Sedimentation also increases from evrcsion of earthen bund due to

rairnfFall im monsoon seasaon which are constructed for shrimp

culture.
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In most of the cases silts are =andy which decrease the
fartility of soil and =a reduces agricultural yield. In casas
where sediments deposit on the field contain fine silt and clay
fraction means irmcreaasze nutrients and agricultural production cam
be increased. But 5n1y in Moheshkhali an increase of =oil
putrients has been reparted by the local people. In Cox's Bazar
and Teknaf area, silts are mo=stly sandy because rivers in these

areas originata from sandy hills and flow steadily wWith heawy

current.

Table - 4.2

tocal people’s Opinieon about siltation in agricultural field
dua to shrimp cultivation

Opinion Cox's Barar Moheshkhali Teknaf Aall

Yes 4 (4.0 2E (36.0) O (0.0) 40 (13.3)
Mo B& ([B&.0O) Gd (&6d.0) 100 (100.0) 250 (BI.3)
No response 10 (10.0) 0 (0.0) O (0.0) 10 £3.3)

Sources : Field Survey, 1391,

Note : Figure within paranthesis indicate= percentage

Table 4.2 reweals that in Mohezhkhali where shrimp-salt pattarn

arg practiced has maximum siltation in agricultural field. In
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Moheshkhali Thana, 346% people think that silts gather in
agricultural field but this doss not create acute problem because
in this area =ilts are not sandy. In Cox's Bazar where shrimp
only pattern are practiced has less siltation problem. 0Only 4%
people of this area think that silts gather in the agricultural
land due to shrimp cultivation. In Teknaf, where shrimp-paddy
pattern is practiced, no pecople think that silts gather 1in
agricultural field. This is because, over fln; of saline water

from shrimp pond is wvery uncommon 1p Teknaf area.

[
The calculated wvalue aof X (Chi} is 43.82 with 2 d. f. which is
graater than tabulated wvalue at 1% level. 3o there are differencs

among responses in different areas of shrinmp cultivation.

Table - 4.3

Local people’s opinion about siltation in river and waterbody
due to shrimp cultiwvation

PiLace Cox’s Bazar Moheshkhali Teknaf all

River 0.0% (O T1.3% (L0} 0.0% (0) 24.4% (10}
Carmal & Khal 100.0% (3] S&_ 3% (18) 0.0% (03 65h9%‘(2?}
Pand 0.0% (0) 12.7% (4) 0.0% {0)  9.8% (4)

Source : Field Survey, 1221,

X Figura within parenthesis are the number of responsss
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4.4. Siltation in river and waterbodies

After the construction of B8WDB polder to control tidal watar
intrusion and protect marzhy land, which are used for shrimp
cultivation from tidal natural flooding, a new =Zityation was
created with respect to sadimentation and erosion., Originally the
coastal rivers, creeks and canals were silted armd drained twice a
day with tidal water: As a2 result, the creek apd canal sy=2tem was
not =table and contimuously subjeck to changes caused by

sadimentation and erosion as one section silted up and another

saechion eroded.

agfter the construction of polders, a new water management system
is created insids the embankment in which excess rain water could
he drained during monscon period via sluice. So sediment
containing river water from sea or rainfall anter Iinside the
embankment but silts arse neot cleared when excess water are
drairned ocut throuagh outlet. as a resulbt, creaks and canal
inside embankment are =silted up. The course materials setties
naar the inlet while the finer parts settle further away.

fn addition to this in time of embankment construction many
treeks and canal ara filled by earth to reduce the number of
sluice which hamper the normal flow af river water and these

sadimentation increases. Moreover, earthen bund aromion is very

comman in time of tidal insurgence and fill the river, creesks and

canal.
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Table 4.3 shows that siltation ip river is not a problem in Cox’s
Bazar and Teknaf Thampa. In Moheshkhali Thana 3I1.3% pecple think
that silts gather in the rivers. Cent percent pecple of Cox's
Bazar think that silts gather in the canal and khal and in
Moheshkhali Thapa 5&.3% pecople think it. Mo pecple of Teknaf
think that there is any siltaticn problem in canal & Khal or
pond. So, it can be oremarked that siltation problem i canal &
khal in Cox"s Bazar Thana is very high. This occurs bacause im
Cox’s Bazcar, tidal saline water are reserved in canal and khal,
bafore antering into the shrimp farm and silt= fall to the botiom
of the canals & khals. In Moheshkhali siltation cccur more ar
lege in everywhere in river, canals & khals and ponds because
Ehere i1s no resarving system before entering saline waker in the
shrimp pond. Teknaf Thana has no siltation problem anywherse
because 1mn this area shrimp are cultivated in dry =eason when

tidal water contain very less amount of silts.

[ -
The ealculated valye of X (Chi) is I8 with 2 4. f. which is

greater than tabulated wvalue at 1% leval. Zo there are differsnce

among responsss In diffarent areas of shrimp cultivation.

4.5, Conclusion

A= shrimp culture has besn introduced recently, the effects aof
these processes may not be noticed for sometimes but there is no

doubt that shrimp culture intesifies zedimentation.
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From above discussicon it can be concluded that sadimentation
associated with shrimp cultura is not the same in different
pattern of shrimp cultivation. Shrimp-paddy pattern appears to
have no siltatien preblem but =hrimp only pattern has highest
siltation problem in canal & khal and in shrimp-salt pattern

silts are gathered in river, canal and agricultural field
moderately. It can be impuréant to mentiocn here that =shrimp
cultivation has a number of negative effects associatad with
siltation but wuse of proper wWater management technique, proper
construction of embankment and bund and provision aof adeguate

mumber of outlet and sluice can reduce =zedimentation problems

considerably.
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CHAPTER FIYE

EFFECTS OF 3HRIMP CULTIVATION ONM YEGETATIOMW

5.1. Introduction

Irn polder arsas many types of vegetation occur. On the farmyard
often caconut trees and other fruit trees are grown which
contribute either to the food supeply or to the income of the
peaple. Apart from these fruit trees, a large number 'of other
tree=z and bushes grow, which are important as shelter against the
=un, a= fuel For cooking, and as food for livestock. Trees are

also very important for local ecosystem,

Before starting shrimp farming, land are cleared if there are any
bBushes or forest. On the other hand, opce shrimp cultivation has
started, trees and wvegetation may be dizappeared due to eaxcess
=2alinity and inundation. In the farm areas, most of the trees and
vagetation are completely cleared. Sometimes trees on the bund
and embankment ars excluded but due to seepage and leakage of
saline waker these trees dizappear subsegquently. Yegetatrion

outside of the shrimp farm also disappear due to saline water

SEepaAge .

In the polder areas, many types of wegsetation occur - all are not
sgually susceptikble to =alinity condition. Cocenut trees, Date
palm, Palm trees etc. can grow and axist in mare =saline soil.
Other typa of wegetation like Guam, Challa, Sheora, Nal khagra,

Dal ghas etc. can grow in sSaline swampy areas.
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Effects of shrimp cultivation on vegetatiorn are discussed in the

following section.

5.2. Direct ETffects

Direct effeacts of shrimp cultivation on vegetationm are wvegetation
clearance for shrimp Farm preparation, wvegetation disappsars due

to salinity inclusion and decrease in pasturse lapd due to

inundation and salinity.

Shrimp cultivation is a land development process in wWwhich
normally swampy Ffaorest land or agricultural land of low elevation
are converted inte shrimp pond by embankment construction. In
case aof swampy farest or bushy land, at first trees and bushes
are cleared totally or except trees on the land where bund and
embankment would Pe copstructed. Table 5.1 shows the parcentage
of forest land and pasture which have been converted to shrimp

pond clearing forest and pasture,

Table - 5.1

Parcantage of different type of land converted tao
shrimp farm by Thanas

Type of former Cox’'=s Bazar Moheshkhali Teknaf Total
larnd use (%) (%) { %) {x)
‘Farest 7.7 0.0 0.0 2.4
Agriculture o0 20.0 0.0 7.3
Pasture 0.0 2.7 Io.A 19.5
Marzh land 2.5 6_F 23.1 22.0
Salt Bed 15.4 40 .0 o0 19.5
Paddy fTiald 28.5 &7 462 29.3

Sources : Field asurvey, 1991.
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Disappaarance of tirees in adjacent areas of shrimp field occur
due to =alipe water entrance and saline water seepage. Table 5.2
shows the decrease of farmyard vegetation of nearby wvillage of
strimp production projact areas from which we can see that a
considerable amount of farmyard vegetation has decreased but all

type of vegetation were not affected sgually.

Table -~ 5.2
Percentage changes of common vegetation in sample household

from i981 {base=100) to 1991.

Mame of the treas Cox’'s Bazer Moheshkhali Teknaf Yotal

(%) (%) (%) (%)
Maingo - B4 &7 - &0
Black bearry T g1 --- T8
Jack fruit 3X 79 112 oz
GUAva &5 La - &3
JuJjube 194 g5 201 154
Shimul 131 84 lag 122
Madar 171 &9 78 1oz
Sonalu 118 54 - B&
Badi ——- 115 -—— 115
Thersol 85 13¢ —-_— 129
Rain tree - 103X 15¢ 104
Data tree &1 87 -—- - 78
Cocanut 115 115 115 113
gamboo @8 &8 o 81

Sources : Field Survey, 1991,

From Table 5.2, it can be seanh that disappearance of wvegetation
is highest in shrimp only pattern. In shrimp-salt pattern,i1t is
high but lower to shrimp only pattern and shrimp-paddy pattern
affects vegetation slightly. It can be noted here that number of

trees of jujube, coconut, Hadar etc. have incressed in shrimp
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cultivation region=s. It is reported that these trees can tolarate
highar level of soil and water salinity. In the respect of
vegatation disappearance, local people’s view 12 more aggressive
to shrimp-salt pattern than only shrimp pattern. Tabkle 5.3
reveal= that 10% people of Cox’s Bazsr think that vegetation is
disappearing whereas in Moheskhali 24% local people th%nk that.
The local people of Teknaf do nobt think that wveqetation is

disappearing due to shrimp cultivation.

The calculated wvalue of IF(Chi} iz 42.96 for the ye= responsas
of the table 5.3 with 2 d.f. which is greater than tabulated
value. S0 i1t can be concluded that there is sigrnificant
difference among responses from different shrimp cultivation

reglons.

Table -5.X%

Local people’'s view about dizappearance of vegetation due to
shrimp cultivation

Qdpinion Cox's Bazar Hoheshkhali Teknaf Al

Yes 1o (10.0) 246 {26.0) Q0 [0.0) Xa (12.0)
Mo 40 (40.0) 5% {53.01 &0 (&0_.0) 153 (51.¢)
MO raspanse 53 (50.00 21 (21.0) 40 (40.0) 111 (ZI7.0)

Sources @ Field Survey, (991,

Hote : Figure within parenthesis indicates percentage

5.%3. Indirect Effect=

In addition to its seffectz on vegetation clearance, decrease of
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pasture land and Jdisappearance of ftrees, shrimp culture have some
itndirect effects on wvegetation. Formerly., when land under shrimp
cdlture are used as agricultural practices, agricultural
residuals were used as Fuml for cooking and as food for livestock
and cow dung further used as Tuel and manure. Now food crizes
for livestock ha=s decrease number of livestock § Tablé 5.4 ). A=
s result fuel crisi= become acute in this region which enhance
Aeforestation of hilly forest of the region. Fuel wood
collactkion from hill ha= become a common and profitable business
which decrease upstream vegetation and irncrease soil arcsion and
sedimentation in the river amd agricultural field and creates
problem in local ecosystem. Mon- availability of cow dung manure
decrease the organic matter and fertility of soll of agricultural
land and garden pravent the scope for further growth of

vegetation and decrease agricultural yield.

Table ~5.4
Percertadge changses of livestock in sample household
from 198l{base=i00) to 1931.

Name of the Coax’s Bazar Moheskhali Teknaf “Total
Livestock (%) (%) (%} {%)
Ciow &5 45 55 53
Buffala &1 75 ay 75
Goat 245 53X MA* 93
Duck 110 121 Me 118
Fowl 73 To 3 .81

Sources : Field survey, 1991,
* Data not availabkle.
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5.4. Conclusion

From above discussion it may be concluded that the three patterns
af shrimp cultivation have differential effects on wvegetation.
Shrimp-salt pattern has the highest effescts. Shrimp only pattern
has moderate aeffects and shrimp-paddy pattern has wvery Llittle

effects on vegetation.

1t is true that effects of shrimp cultivation on vegetation
becom= harmful especially for local ECGE;EtEN but theze affects
can ba minimized by taking some appropriate measures. Some trees
can easily grow an the bund and embankmsnt of shrimp pond to
increase vegetation. Local people know that coconut trees can
grown on the bunds of shrimp pond but they do not plant because
bunds of their field are not permanent. If planned bund and
embankment are made, this i= pos=zible. One thing worth merntioning
is khat plarmt produce taxied or acidic fruillbk are not suitable for

plantation because it is very harmful for shrimp’s livelihood and

arowth.

69



CHAFTER SIX

COMCLUSION AND RECOMMENDATION

&.1. Conclusion

Shrimp cultivation has become an important =2conomic activities in
coastal areas of Bangladesh. Due to higher economic return and
intermational demand, It is expanding rapidly. But shrimp
cultivation bhas brought some negative impacts on enviranment.
These impacts are, viz., increase of salinity in s0il and water,
decrease of vegetation due to disappearance of treas and
reclamation of forest amnd siltation inm lands and waterpodies etc.
Studies sa far undertaken have discussed these impacts in a
general manner. The purpose of this study i3 to analyze thea
-impactﬁ of shrimp cultivation on envirornment by the tyvpe= of
farming as practicég in the coastal areas.

Bangladesh has three traditicnal patterns - shrimp only, shrimp-
=alt and shrimp-paddy and one semi-intensive shrimp only pattern
of shrimp cultivation. To study enviranmental impacts of all of
these patterns, Cox’'s Bazar district was selected as the study
area whars all patterns of shrimp ocultivation are available.

a

among the Tharnas of Cox’s Bazar districk, Cox Bazxar Thana was
selected for shrimp only patbkern, Moheskhall Thana was selected
for strimp-salt pattern and Teknaf Thana was salected for shrimp-

paddy pattern,

From the study it was found that whereas shrimp only traditional

pattern contributes to the increase salinity of water and soil at
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higher rates, it causes little siltation in shrimp farm land,
moderates siltation in agricultural field and high siltatiom in
water bodies. This pattern also leads to diaappearance of trees

and decrease of fodder for animal and bio-maa for fuel at a high

rFate.

The =hrimp -=alt pattern contributes to increase of salinity in
watar and so0il and increase of =siltation in farm and
agricultural land at-a Migh rate. Siltation in water bodies is
found 3t a lower rate in shirimp-salt pattern. This pattern leads

to decrease of vegetation, fodder for livestock and bio-mas for

fual at a high rate.

The shrimp-paddy traditional pattern contributes to i1ncrease
water and s0il salinity and silbtation in farm and agricultural
land at & negligible rate. It was found that shrimp-paddy pattern
laads to decrease af vegetatian, fodder amd bio-mas at a
cmnsidarable-rate but the rate low when compared with other

pattern=.

Tt was alse found that the =emi-intensive shrimp only pattern
lagds to the 1ncrease of salinity of water and decrease of
vagetation at a high rate but it contrikutes to the increase of

siltatian in farm and agriculture at a low rate.

These environmental effect= due to different shrimp cultiwvation
patterms can be summarized In the following form of a table with
the help of Environmental Impact=z Assessment (EIA) approach. The

mekbhodologies of EIA discussed in appendix-C.
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The Takle &.1 rewveals thabt shrimp-paddy traditional pattern
cantiributes to envircnmental deterioration at a low rate and
shrimp-=alt traditionrnal pattern contributes at a high rate.
Enviramental deteriocration from shrimp only pattern is moderate
in bPoth traditional armd semi-intensive methods., This p%ttern of
environmental impacts af shrimp cultivation can be compared with

the economics of farming.

The net revenue abtained from different patterns wvary
substantially {appendix - 0 ) of which semli-intensive pattern
gives highe=t net return amony the different type of -shrimp

cultivation practiced in Bangladesh.

T case of emptoyment semi-intensive pattern need= more human
labour than any other type of shrimp cultivation and shrimp/ rice

traditional pattern also i= in the =sscond.

From the apove discus<zion, the following recommendations have

been formulated ;

&.2. Recommandation

11 Met neaative impacts of shrimp cultivation on gnvironment is
lowest in shrimp paddy pattern but yield is low in this pattern.
On the other hand, semi-intensive shrimp oniy pattern yields
higher than any other traditioral pattern. Although =emi-
intensive patterp has a considerable amount of negative effects

an environment bub take=s small amount of land for achieving
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target production. So, total impacts on eavironment will be low,
For this reascon, =emi-intensive pattern of =shrimp cultivation
zhould be encouraged. Inm thi= direction, Goverrment policy should
pe formulated. If it is nob possible due to capital =hartage,

shrimp~paddy pattern can be chosen to minimize environmental

tmpact=s.

2 In arseas where conflict=s between land uses do not arise
because of poor =01l condition, lack af fresh water for
irrigation or <parsely populated area should be encouraged for
shrimpg cultivatbtiaon and inm the areas where two cropz of rice or
other agricultural product can be grown having adeguate fresh
water for irrigation, shrimp farming should be discouraged. To do
thi=z first pricrity land for shrimp aaquaculture will have to be
isolatad. Lands wWith salinity of more than 15 milli-mhos/cm.
should be used at first., If additional land is reguired, then

larnd with lower =salinity can be used for shrimo cultivabion.

Z1 Fur the constroction of permanent embankment and sluice
enginearing and monetary ald should be provj?gd through
government agancie=s bt Lhe farmer=as. TE can help to minimize the
environmental =ffects reducing =seepagse of saline water and soil

erosion of embankment.

4 Tn Bangladesk shrimp Jjuvenile are collected fraom river
estuaries when other tvype of plankton are trapped and they are

left in the bank of the river and =ea shore. IL may decreaze our
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natural stock. So steps should be taken up to regulate the
g2turine capture by imposing some restrictiorns. Bafore deolng this
sdequate number of shrimp juvenile production hatchery should be

established.

Z1 As the HNAQUA GROUP ., 2 distinguished professional shrimp
farming organization comment that minimum of 3.5 metric
tons/ba/crop of shrimp produsction 15 easily achiewvabkle 1in ideal

E

=zite location and uwsing ‘state of art technolegies [ Mahmood
1088 1. S0 intansive type of zhrimp farmimg should be encouraged

in 1ue of shrimp arz2a axpansion Lo achieve more production.

&1 @An EIAa ( Environmental Impact As=sessment ) should be mandated
for all sbrimp cultiwvation project at Ehe First step of planning.
A zmall Adthoriby under planning commission or undar the Ministry

of Forest anrnd Envicranment =hould bs astablished to do this.

71 Khaz= {and zyitable for shrimp cultivation are often leased
out by the Government te the shrimp farmer but considerable
amotnt of these land have leased out to absentee farmers who rent
ot the lands bta a third party which hamper efficient management
of shrimp land and create more snvironmental problems. This bas

to be stopped.

B Shrimp fTarming reduires a sound technical knowledge and huge

amount of capital. Some plots may be leasaed odt ko those shrimp

Farmer who ©an established model farm to show the technical know
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how in the wicinity and Bank anmd other financial agencies should
extend loan facilities on easy terms and condition to help the

vertical expansion of shrimp cultivation.

%) Rizsk i=s ancther limiting fFactor im favor of intensive zhrimp
farmimg . Government agencies =should share the risk and to do

this insurance system for shrimp cultivation needs to developed.

19 Elecbricity suvupply in the s=shrimp farm and =supoply
supplementary fe2ed to growing stock help quality pond management

arnd increase production respectively. In favor of this Govermment

shaps are necessary.

bLY fo mwminimize the effects of shrimp cultivation on salinity,
the period when fidal water contain highest?salinity zhould be
excluded from shrimp culture calendar. Thus May*Septswbar and
Ocktober- February can e fLtwg snrimp cultlwvation seasans,
Artificial supply of adeguarte shrimp Juwvenile can make it
possiple becausse highest matural Juvenile available in February-
Marckh and these monthz are not conzidering as stocking period in

suggested shrimp cultivation calendar.

121 Afforestation of the embankments of shrimp project can help
to decrease the afFfacts of =hrimp cultivation on wvegetation and

mangrove Forest =hould be totally restricted against shrimp

culbure convar=ion,.

13} Beheading of shrimg in farm label shouvld ke discouraged
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because it often decreases the guality of shrimp and price. In
addition to this, detached head of shrimp are lefit anywhere thus

creating envirormental pollution.

14% During the yvear 1234/85, the total guantity of discards of
heads and other waste of shrimp amounted to 2528 metric Tons
ba=, 19892). The=ze cgrdﬂ are mostly thrown inte Ethe rivers and
khals through the vear by deheading centerz and farmers. It
palluted the Envirconment. S, a research program should ba
carried out to examine wWhkether it iz possible to use detached
Fead af shrimp a3 a raw material for =zhrimp fead producing

industry.
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AFFENETIX - A

QUESTIONNAIRE FOR HOUSEHOLE SURYEY
Date:
1. Address:
s) Mame of the respondent
b) Village/Mouza :
=) Union
dl Upazila
2. Land ownership
a) Mon~arop land
i} Homestead
ii) Waterbody
iiir Garden
by Crop land
1) Owned land
1i) Rented in

iii) Rented out

Z. Characteristlics of household members

Age
Sex
Education

Occupation



4,

5.

atak

Code :

Sex Education : Occupation :
1. Mals i. Illiterate 1. Agriculture
2. Female 2. Primary 2. Day Labour
3. Secondary 3. Shrimp
Cultivation
4. Higher Secondary 4. Sarvice
5. Graduate 5. Eu;iness
&, Post Graduate &. Industry
7. Student

Cost and return of paddy cultivation

a) Return :

gmount of Land (acres} Amount af productlion {mnds)

Aos
Aman
Boro
bl Costs :
T labour  seed  fertilizer water insecticide others

{man days) {Sre) {=r=.1 fTh. ) (Tk.) (Th.
Aus
Aima i
Boro

Income of the family :

2)From agriculture (Tk.) :

b} From norn-agriculture (Tk. ]

21



21

Livestock of the Familyl{numberj :

al) Cow

b)Y Buffalo

c) Goat/Sheep
d} Chicken

gl Duck

Opinion zbout shrimp cultivation -

al

11}
2)
Ly

By If yes, Lhen How 7

cl Are you a looser from shrimp cultivation 7

1)
2)
3
4)
)

d) If yes, then How °?

Recsponse aboubk Siltation :
a) Dae=s shrimp culfivation

1)
2}
3)
Sy
&}

BY IF yva=z, Ethen Where 7

Response about Saliniky :

a) Does salinity imcrease ir underground water due to shrimp

cultivatiaon 7

B} If wes, then how much 2

a2

aAre you benefited from shrimp cultivation 7

Yas Ho
Ircrease of income
Increa=e of employment
Others

vag o
Drainage problem

Flood problam

land leased by force

salinity problem

Others

create =iltation problem 7 vyes
River

canal and khal

Fresh water pond

cCrop land

athars

yes no
It
2)
z)
¢)
3}

Yery high
high
Moderate
Less

very lass

g L=



c) Is salinity increase in the following? (tick one or both if yes)

1) Surface water
2) Soil

101 Questions about wvegestation :

al) What are the number of trees in your homestead 7

Mamz of the trees

Numbers in 1991 Numbers in 1981

Mango
Black berry
Jack fruit
GUava
Jujube
Shimul
Mader
sSonalu
Badi
Therzal
Rain trees
Palm

Date palm
Coconut
Bamboo
dthars

bt Do you think that trees are disappearing dus to shrimo

cultivation ¥

yes

a3

no



Quastionnaire For Farm Survey
Cate :
1. Hame and address of the respondani :
al Mame :
B} Yillage/Mouza : c) Upazila:
2. genaral infarmation about the farm
2) How many years you are cultivating shrimp in the farm 7

k1 What are the former use of the farm land bafore shkrimp
cultivation 7

i) Forest

11 Amgriculture

iii) Pasture

iv) Marsh land

v Salt beds

vwi)] Fish cultivation

Wit ) Paddy cultivatiaon
wili) Others

c) What is the area of the farms 7 agres --—-—-
I .Returns from shrime farm :

a4l Production of shrimp (kg) -—-—-----

-b} Froductionm of =alt (mnds) ===w==---

=t Production of paddy (mrds} ------
4, Coskts for shrimp farm

al) Costs af shrimp production (Tk.)

Capital costs Operating & Malntepance

b) Coste of salt production (Tk.)

Capital costs Operating & Maintanance

84



o) Costs of paddy production (Tk.)

&. Give the monthly highest level af

capital costs

water {(1if any).

Japuary ----
April o
Juky e
Qctobar ~---
7. I= there any
g. IF was, then

Xinds

February
May
AUQUSL

Mowvamber

Operating & Maintenance

—————— Juns —————=
------ Septembar ~—--

----- - December -—--

trees in yeur farm 7 Yes Mo

What kind and Rpw many 7

Humbers

Coconut

Other

Treas

fruits

for wood

9. Do yau think that plantation 15 possibkle on the bunds

shrimp 7 Yeas Mo

Coconut

1o, 1f yes, than what king=s 7

(Tick any)

Other fruits Treas Ffor wood

a5

of



APPENDIX - H

Inetitutional setup involve 1in shrimp culture

MHinistry of
Fisheries and
Livestock

Local
Govarnnaent,
Rural
bevelopmant

and Cooperative

Ministry af
land

Ministry of
Irrigation,
Waker
Management and
Flood Control

Ministry of
Commarca

Directorate of
Fisheries

Bangiadesh Fizheries
Developmant
Corporation

Fisheries Research
Institute

Rural Dewvelopment
Board

Directorate of
Caoperatives

Bangladesh Jatio
Mat=hyajibi Samabaysa
Samity Ltd.

Bargladesh Samabawva
Bank Ltd.

Upazilla
aaminisbration

Land Admini=tration
and Land Reform
Division

BEangladesh Water
Cevelopment Board

Department of
Commarce

Export Promotion
Buresay

Administrative, Managament
development, Extention and
Training

Trainimng, Production and

Rezearch amd Training

Fishery Component of
Integrated Rural
Development

Reqistration and
Supervision of Fisheries
CoopeEratives

Davelopment of Fisheries
Cooperatives. Dperation
af Ice Plant and Import
of gear

Financing Fishermen
Cooperatives

Management of water
bodies less than 20 ha.

Lea=sing of Public water
bodies

lLeasing of Reservoir
and Irrigation Canmals

Lea=ing of Fish
Processing Plant

Export Promotion of
Shrimp, Fish and Fizh
Froducts

a6

{Contd .}



Ministry of Bangladesh Sugar and Processing of Shrimp
Industry Food Industries and Fish

Corporation
Ministry of Marcantile Harin Fegistration of Fishing
Shipping pepartment Boat
Ministry of Universities Higher Fisheries
Education 1 Education
Ministry of Fisheries Section Planning and Overall
Planning Coordiration af all

developmant activities
on Fisheries

Ministry of Exclusive Econcmic Zone
Foreign affairs Megotiation

Source: Karim (1988) Rahkman {(1389) Quated in Hassan [1990)
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APPENDIX-C

Method of Environmental Impact Assessment:

The process for enviromnmental aseessment in  both an  art and
svience. There are no universally applicable procedure for
assigning inputs of any action and activity. Any evaluation
process i3 the product of numercus combination of objective and
subject.ive factor=z. Total objectivity 1z impossible, and it is
informed subzectivity which often contributes most to the succees
of an evaluation efforts. The methedolegy described below is
simple, cost effective and permits any number of envirormental
factora to enter the evaluation process. As a result, it can be
made suitable for assessing secondary impact of a project. Aftar
deieting and adding relevant factore. it can be adopted to allow
simultanecus assigmment of several projects in one formate, It
permits the consideratione of the impacts of project alternatives

oin the environment in 2 comparable way.

1.1 The Enviropmental Impact Assesement (EIA)} process involves
the imposition of a project on the original envirocrment and
the estimation of the resuitant changes. Depending on the
extent of the changes and their significance, rating ars
assignad to the factors using of the impact gauging scale.
The same process is repeated for the alternative projects.
Then total scores are determined osumming wp the ratking
asgigned. The total scores provide a basis for determining
the impact on the renviromment of the projects and

slternatives.



dj

el

Asaepement of the changes and rating:

The 1ntensity of negative impact are compared in the
following eteps apd reting are made on the basis of
compariscns of  the measurement of the impact or other

stalistical melhod.

The raling may be:

Very High (VH)
Haigh {H}
Moderate (M}
Low iL7 -

Very Low [VL}

Imposition of scores for the rating:

Iimpozition ¢f score may Lbe poaitive or negalive. If
only negative impact are assessed, positive score may
Le imposed for all ratings -otherwise it 1= bLettier to
impose positive sceore for poeitive impact and negative

score for negative impact.

The scores may be:

Very High - &
High - 4
Moderate - 3
Low - 2
Very Low — 1



1.2 Steps of the Environmental Impact Assessment:

al

b

Selection of the environmaental factors:

in this step the environmental factors which may be
affected due to project are seiected. In shrimp
cultivation project, this factors may be the increass
of salinity in ground and surface water, siitetion in

waterbodies and land, decrease of navigation etc.

Aszsessment of the original condition of the environment
in terms of selecting factors:

In project area. the salinity ievel of water in
original condition can be measured ppt ({parts per
thousand) in particular time of the year or in average
of the year, siltation may be messursd by om per year

etc.
Assesament of the changes due to projectis:
If the =salinity level incresse after project., this a

negative change. If any positive change occurs it also

may be i1ncluded in the evaluation process.



£ Calculation of total scores: Total scores are
calculated by the summation of scores of different
categories. Scores of different categories are
calculated by multipiying the total number of that

category by score of the respective category.

g) Conclusion: Conclugion can be drawn on the basis of the
total scure of the individuail projects. The projecis
have higher score indicate that it Thas higher adverse

inpact on environment.

The above procedure can be summarized in the following metrix.
The net impacl derived from the metrix capn give an idea of the
overall impact of projects. Further it offers an important means
of comparing alternativeé, and of selecting the option least
harmful to the enviromment. one of it major shortcomings is that

it uses equal-weight principle in fartors evaluatiopn.

i i
; :

f ! ;
1 i ' E
; Fresert ! Bwvironeenla] factors {ratisg) 1 Fregucacy (nimber) Fei impict :
iilternaiivts i % é E E
! i Saki- | ES:ii~ F Vege- PV [ X L . | Sowewlion of
[ ‘ P f
i rity fﬂt)ﬂﬂ1 [ tation trequency
|
| | ,[ - ! altplied
i i - i i
i : i
3 | Do ;o
} ; E | ; respeclive |
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i 1 i 5COTE
: ¥ b !
' E i { | E ! i
Rewe of the | WK | L z i § | i i
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Average annual costs and

Cultivation modes

APPENDIX-D

Table — D.1

n=t returns from

gt market price,.

Brakish water Shrimp

{1991 Tk/Ha}.

; ]
5 Modes i Gross Costs ! Net
1 | . ] H
] | Return E | | Returns
3 | capital; 0 & M | Total
| | | 5
{ Traditicnal i ] ! : ]
% | % | E ‘
' Shrimp only 43,445 1.847 | 28,948 30,8985 | 12,550
| shrimp-salt { 35,0501 1.263 | 25,540 | 26,803  8.247

f l i g r
%Shrimp—paddy ] s0.000] 1,392 | 20,446 | 30,838 | 19,162 |
* | | i | ! 'a
! ! ! : : : :
i | ] = g i ]
| Semi-Intensive | F ! ] | 5

' | : i 1
: | ; i !
| shrimp only | 200,000 } 20,000 | 110.000 ; 130,000 % 70,000 }
Source Fieid Survey. 1591,

Table - D.Z

Finanecial comparison of shrimp culture modes of development

2t 1983 market orice (80 Ha farmi.

:

i
;

:
f Modes IRR (%} B/C ratio KPV (in '000 Tk.}
5Traditiona1
| Shramp only e | 4.00
Shrimp-salt HHC 2.590
Shrimp-paddy NNC 9.60
| |
ESemi—Intensive i !
| |
jShrimp only I 119 ! g.30
Scurce; - MPO. 1987, P. 4-7.
® No negat;ve cash flow.
92
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