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Abstract:  

Shrimp farming is playing a great role in present Indian 

economy. It has a big contribution to the economy of a 

developing country like India but is always subjected to some 

adverse environmental consequences. Following the same 

route, this study has been made on the growth pattern of 

commercial aquaculture activity and its effect on traditional 

agriculture on five coastal blocks of Purba Medinipur district, 

West Bengal, India. The analysis of series of multi-temporal 

satellite data provided the accurate quantification of the 

present status of land use and also help to understand the land 

cover changes due to the shrimp farming during 2008 to 2016 

using GIS technique. The rapid growth (increase) of brackish 

water tanks/ponds has its highest effect on the agriculture land 

among all other land cover classes. This growth has both 

direct and indirect effect on agricultural land classes. Precisely, 

it has decreased the area of the agriculture land and on the 

other hand, due to leakage, seepage, and overflow of saline 

water to nearest agriculture land, it affects badly in the 

productivity. In all these five blocks, from the year 2008 to 

2016, 1945.32 ha agriculture land has been decreased, in 

which 1546.54 has decreased due to brackish water 

tanks/ponds as a result of shrimp farming. The conversion rate 

is much higher in the year 2012-2016 (1126.74ha) compared 

to 2008 to 2012 (416.09 ha). Other two effective classes are 

settlement and freshwater tanks ponds which have converted 

the agriculture land by 265.65 ha and 131.77 ha respectively 

from 2008-2016. By analyzing soil salinity, it has been 

noticed that soil pH and soil salinity has drastically increased 

in the agricultural land situated up to 10m from shrimp farm. 

A noticeable change is seen in soil salinity and soil pH 

between the years 2012-2016. As a consequences of above 

mentioning reasons, 1185 ha agricultural land is badly 

affected in the study area. 

Keywords: Shrimp farming, Agriculture land, Land-cover 

change, Soil pH, Soil salinity, Remote Sensing and GIS. 

 

INTRODUCTION 

Over the last decade, Indian shrimp farming industry has 

transformed from a traditional agriculture system to a highly 

profitable semi-intensive system because of its increasing 

consumer demand, continuous foreign export and stagnation 

in the wild catch (Abraham and Sasmal, 2009).The densely 

populated coastal areas of tropical Asia and Latin America 

have gone through land-cover changes because of conversion 

of agricultural land to shrimp farms (Gujja and Finger-Stitch, 

1996; Dewalt et al., 1996; Flaherty et al., 1999). Intense 

shrimp farming in many Asian countries (e.g. Taiwan, 

Philippines, Indonesia, China and Thailand) has caused land 

resource degradation and water quality deterioration. Hence 

this is a great threat towards long term sustainability of 

Shrimp culture. Noticeably, due to poor water quality shrimps 

are having different type of diseases (Krishnani et al, 1997). 

But people are more focused on the profit percentage which is 

12 times higher compared to HYV rice (High Yielding 

Variety) (Shang et al., 1998). This high profitable shrimp 

farming becomes the most attractive land use practice which 

highly contributes to the economic growth of the coastal 

districts of Bangladesh (Hossain et al., 2004).Shrimp culture 

is adversely affecting the food security through the loss of rice 

field due to pond conversation or salinization. As a result of 

seepage and leakage of use of chemicals and other wastages 

from shrimp farming, the nearby agricultural land and its rice 

production is being badly (Hein, 2000). With the increase in a 

number of shrimp farms in Nellore district, Andhra Pradesh 

and similar rice growing areas of Southern India has 

converted into fallow lands from rice field (Shiva and Karir, 

1997). In Vettapalem Mandal, India, total 620 ha of rice fields 

are completely replaced by shrimp ponds and for salt water 

contamination 344 ha of land is converted (Clay, 1996). 

In India, there has been a rapid increase in shrimp culture 

activity in recent years. However, this expansion has been 

concentrated only in some specific coastal areas of West 

Bengal.The concentration of activities in certain localities 

may put severe injury to the resources available in the area as 

well as on the environment. Nowadays many researchers are 

focusing in this field of study by realizing the future 

consequences. Present studies have been done to investigate 

the changes in the quality of soil because of intensification of 

creek water and sea water based on Shrimp farms in West 

Bengal. Soil quality needs to be assessed in coastal areas 

surrounding shrimp farms because antibiotics and other 

therapeutic chemicals which are added to feed (e.g. 

Ivermectin, Terramycin and Romet-30) can affect organisms 

unintentionally when the drugs are released as the uneaten 

pellets decompose. Even, many drugs are used in fish farms 

have been found to have minimal (if any) deleterious effects 

on the aquatic environment. Soil quality depends on the soil 

nutrients like organic C, N, K, and P, because all physical, 

chemical and biological properties are dependent on these 
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(Cao et.al, 2011). Physical and chemical properties of soil are 

dependent on Soil salinity (Ikehashi et al,.1978). Salt amount 

present in soil (salinity) is measured by electrical conductivity 

(EC). Electrical conductivity is an important parameter of soil 

health. EC has its impact on crop yield, plant nutrition, crop 

suitability and soil microorganism (Smith and Baron, 1996).  

Similarly soil nutrient is dependent on soil pH. For 

Microorganism activity of the soil, plant growth, biochemical 

parameters, pH is an important parameter. According to 

Hossain et al model, soil salinity shares a positive correlation 

with soil pH (R= 0.917), soil temperature(R=0.808), total P 

content(R=0.762), exchangeable K(R=0.653), exchangeable 

Mg (R=0.785).  Again soil salinity has a negative correlation 

with soil organic matter (OM) (R= -0.712) and total N (R= -

0.830) This model has been accepted by many researchers (eg 

Rhoades et al., 1999; Eltaib, 2003; Pan et al.,2013.) When the 

salinity (EC) of soil is increased by 1unit, soil pH is increased 

by 0.92 unit. Similarly, soil temperature, total P content, 

exchangeable K, exchangeable Mg are also increased by 0.81 

unit, 0.76 unit, 0.65 unit, and 0.78 unit respectively. Because 

of maintaining a negative correlation with soil salinity, when 

the salinity increases by 1 unit soil OM and soil N decreases 

by 0.71 unit and 0.83 unit respectively. 

This work involves a brief study of shrimp culture and its 

effects on Purba Medinipur district of West Bengal (India) 

and analyzes the change of land cover area and its impact on 

the traditional agricultural land. A large portion of agricultural 

land has been taken over by aquaculture land, resulting a 

decrease in area in every year. This paper also concentrates on 

how the aquaculture is influencing the increase in soil salinity 

and changing soil pH to the nearby agriculture land and hence 

affecting the production level of the highly productive 

agriculture land. 

 

DESCRIPTION OF THE STUDY AREA 

The study area Ramnagar-I, Ramnagar-II, Contai-I, Contai-II  

now known as Desopran and Contai-III block is situated at the 

South and South-East end of Purba Medinipur district of West 

Bengal. The study area is located between latitudes 

21036/20.67//N to 21055/17.97//N and 87053/39.76//E to 

87026/31.71// E longitudes. It covers an area of approximately 

81806.77ha (818.07 sq kilometer). The study area consists of 

849 mouzas, 42 gram panchayats (GP) and 1 municipality.  

The site selected for this study is ecologically and 

economically important and is a representative aquatic region 

for the present investigation as it is one of the shrimp farming 

hot spots along the east coast of India. Four Coastal blocks 

and one near coastal block (Contai-III) are selected for the 

present study due to their potential riverine system and 

marginally saline soil which provides considerable scope for 

brackish water shrimp culture. Most of the Shrimp farming 

activity particularly for water supply in the study area depends 

on coastal creeks, Rasulpur River and Orissa Coast Canal, 

Contai Canal, Pichaboni Khal. The coastal line is about 50 km 

in length. This area is nearly a flat surface with average 

elevation of 5m to 7m above mean sea level. Sand dunes are 

sometime noticed because of fluvial and tidal activities. Paddy 

is the major crop of the study area.  Apart from that the area 

also produces different vegetables, betel leaf, cashew nuts etc. 

The population mainly comprises of farmers, some people are 

involved in aquaculture and sea fishing and nowadays some 

people are making their livelihood from the newly growing 

tourism. The main tourist spots of the area are Digha, 

Sankarpur Tajpur, Mandarmani, Udaypur and Junput.  

 

Figure 1. Location Map of the study area. 

 

MATERIALS AND METHODS 

The present study involves three main steps. In the first step, 

the satellite image has been acquired for study area from the 

Google Earth (GE) in 100-meter zoom scale. By using 

Elshayal smart software to identify the area of interest (AOI), 

initially police station map (1 inch = 1 mile) is geo-referenced 

with the help of referenced Survey of India’s topographical 

map. This topographical map is referenced through the grid 

values present in the map and with respective latitudes and 

longitudes. Lambert’s conical conformal projection, Everest 

spheroid-1830 were used for geo-referencing. From the 

referenced police station map boundary digitization of five 

blocks (AOI) have been done (file format .shp). The file 

format .shp is converted to .kml which is a Google Earth 

compatible format and the .kml layer is added to Google 

Earth. Using Elshayal smart software high-resolution satellite 

images (red, green and blue) are collected within the AOI 

layer. The advantage of this smart software is that the tiles of 

images collected from Google Earth are locally referenced. By 

using this method total 1810 no.s of image tiles are collected 

in 2016 (Fig: 2). All tiles are mosaicked with the help of Erdas 

Imagine 2011 software. Likely, by changing the time scale of 

GE satellite images are collected of the year 2008 and 2012. 

All these images are collected in between June to September. 
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In the present study high shrimp firming rate is analyzed 

among these three selected years.  

 

 

Figure 2.Google Earth Image of the study area 2016 

 

In the second step, satellite images of the above mentioned 

years are collected and georeferenced and after that land use 

classification is done for those images. To identify land cover 

on proper location, the images need to be georeferenced 

accurately. Total 24 of well-distributed points are marked 

covering the whole geographic area and GCPs are collected 

(Latitude, longitude value) by GPS. (Fig:3) The images have 

been georeferenced with respect to this latitude and longitude 

value. UTM projection, WGS-84 datum, and 45 North-zone 

projection systems are used for georeferencing. These 

reference images are classified into 12 land-cover classes by 

on-screen digitization method. As it is quite clear that 

aquaculture activities are the main focus of the study, hence 

water bodies are classified into 6 different classes. This 

classification is based on the classification techniques of 

National Remote Sensing Agency (NRSA 1995).  To show 

the block-wise shrimp firming activity, police station maps 

have been georeferenced finally with respect to the referenced 

satellite image and block layers have been created by 

digitization on the block boundary. Image classification and 

geo-referencing are done in Arc GIS 10.2 environment. To 

know the accuracy of classification field visit is done where 5 

samples of each land cover class are randomly checked.  

The soil is the most important natural resources. Shrimp 

farming has a great impact on the natural resources. In the 

present study, it has been shown that how shrimp firming is 

influencing on the resource. The impact of shrimp culture in 

soil (pH and salinity) is shown by two different ways- year 

wise and distance wise. The distance is calculated between the 

shrimp ponds and the neighboring rice fields. For this 

purpose, those of ponds are selected carefully which are 

having shrimp culture for at least last five years and are 

adjoining by rice field. In the year 2012, 6 nos of soil samples 

have been collected from a single site (pond). The first sample 

is taken inside the pond which is at 0m. The other samples are 

collected correspondingly at an interval of 5m from one 

another. (eg : 0m, 5m,10m,15m,20m,25m). For each study 

block, 4 (pond sites) has been selected (Fig:3).Total 120 no.s 

of soil samples have been collected for 5 coastal blocks. All 

these samples are collected in between the month of 

December and February (from dry ponds). This time is 

significant as the Shrimp culture season is over and all fishes 

are caught. These soil samples are collected from 30 cm 

(upper horizon) below the first soil layer and kept in new 

polybags. For convenience, all the polybags are carefully 

numbered with a pond id. After these, all the samples are 

dried up and dusted for future reference. To measure the soil 

salinity, initially, 20 gm of dry soil dust is mixed with 100 ml 

of distilled water in Erlenmeyer flask to make the proper 

solution (1:5). The solution should be made in a proper way 

by shaking the flask for 30 seconds at 5 minute interval for 

duration of 1 hour. The EC of the solution is measured by the 

Conductivity meter. For better result, 250C temperature is 

maintained. Reading has been taken in deciSiemens per meter. 

(dS/m). From the prepared solution, using the same technique 

soil pH label has been measured by using pH meter. EC 

should be measured before measuring soil pH to avoid 

overestimation of EC. This is because the used electrode for 

pH meter consists potassium chloride which may affect the 

reading of EC if measured after pH. EC and pH of all the 

collected samples have been measured likely.  

These Soil tests are done in Soil Testing Lab of Botany 

Department of Contai P.K College (Fig: 7(c)). After 4 years, 

in the year of 2016, another soil sampling has been done in the 

same site by, following same distance intervals to take the 

readings and, using Soil pH tester (Fig: 7(b) ). While using 

this Soil pH tester some things are taken care of. The 

sampling holes which are created to collect the sample inside 

(15cm to 30cm from the top layer) of soil base should be 

filled with water to make the inside soil soft and kept it for 20-

30 minutes before taking the pH reading of the soil. Soil 

Sampling and analyzing is done by following the American 

Society of Agronomy (ASA) and Soil Science Society of 

America (SSSA)  

 

 

Figure 3. Ground Control Point (GCP) and soil sampling 

location of the study area. 
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RESULT & DISCUSSION 

After technical viability of shrimp culture system, the brackish 

water shrimp farming has expanded rapidly. Local farmers are 

aware of the profit margin of this production with respect to 

the increased cost associated to its culture. Hence a large part 

of the agricultural area, Purba Medinipur district of West 

Bengal have turned into brackish water shrimp farming areas. 

The continuous growth of brackish water shrimp farming over 

paddy growing agricultural areas of Purba Medinipore district 

have raised a threat to agricultural productivity and also to the 

environmental conditions of these areas. It has also raised a 

concern about of sustainability of shrimp culture activity 

within highly productive agriculture areas. 

Satellite images of the year 2008, 2012 and 2016 collected 

through GE image are classified by the process of on-screen 

digitization. In the study area total 12 nos of classification has 

been made. There are – i) Agriculture land, ii) Settlement, 

which includes rural settlement, urban settlement, built up 

area, iii) Vegetation cover including coastal forest, mangrove 

and social plantation, iv) Sandy area consisting beach and 

sand dunes, v) Scrub land, vi) Brackish water (Bw)  

tanks/ponds, vii) Fresh water (Fw) tanks/ponds, viii) 

Nayanjuli of linear water bodies along with the road, xi) 

River/Stream/Canal, x) Sea, xi) Waterlogged area, xii) 

Transportation. The detailed statistical table of the land cover 

classification of 2008, 2012 and 2016 is shown in Table 1. 

 

Table 1. Land-cover statistics for 2008, 2012 and 2016. 

Sl. no Land-cover category Area in ha Area change in ha 

2008 2012 2016 2008 to 2012 2012 to 2016 2008 to 2016 

1 Agriculture land 47990.56 47460.20 46045.25 -530.36 -1414.95 -1945.31 

2 Bw tanks/ponds 4234.13 4719.86 5895.40 485.72 1175.54 1661.27 

3 Fw tanks/ponds 3675.18 3707.55 3794.21 32.37 86.66 119.04 

4 Settlement 18924.31 19006.74 19202.34 82.43 195.60 278.03 

5 River/ stream/ canal 2330.29 2304.36 2303.90 -25.93 -0.46 -26.39 

6 Transportation 963.73 963.73 963.73 0.00 0.00 0.00 

7 Sandy area 379.39 359.45 330.10 -19.95 -29.35 -49.29 

8 Scrub land 344.56 336.22 350.28 -8.34 14.07 5.72 

9 Sea 1383.94 1383.94 1383.94 0.00 0.00 0.00 

10 Nayanjuli 294.98 291.88 290.67 -3.10 -1.21 -4.31 

11 Vegetation cover 1278.97 1266.11 1240.19 -12.85 -25.92 -38.77 

12 Waterlogged area 8.54 8.54 8.55 0.00 0.01 0.01 

 

From the above statistical analysis it is clearly visible that 

some of the land-cover classes have experienced positive 

(increasing) changes whereas some other has gone through 

negative (decreasing) changes. The negative sign ‘ - ’ is 

representing negative or decreasing changes. Among all 

noticeable positive changes, the Bw tanks/ponds have 

experienced highest change. In 2008-2012, it has increased by 

485.72 ha, and in between 2012-2016 it has increased by 

1175.54 ha and hence from 2008-2016 a total increase of 

1661.26 ha has been noticed. That means in last four years 

(2012-2016) it has drastically increased and the rate is more 

than twice compared to first four years (2008-2012). In Fw 

tank/pond, a total rise of 119.04 ha is noticed from 2008 to 

2016, in which in 2008-2016 32.37 ha and in 2012-2016 86.66 

has increased respectively. 

 

Similarly, in settlement area the total increment (from 2008-

2016) was of 278 ha and in scrubland was of 5.72 ha. While 

discussing about negative changes the first name comes is 

agricultural land. This class has experienced a great loss 

which results in decrease of total 1945.31 ha from 2008-2016. 

In 2008-2012 it was decreased by   530.36 ha, and in 2012- 

2016 it was decreased by 1414.94 ha. Another Other 

classification which has experienced negative changes is 

Sandy area, Vegetation cover, River/Stream/Canal and 

Najanjuli where the total decrement noticed (2008-2016) were  

49.23 ha, 38.77 ha, 26.38 ha and 4.30 ha respectively. No 

such deviations were noticed in transportation, sea, and 

waterlogged areas. The land cover maps of 2008, 2012 and 

2016 are shown in the following maps (Fig-4) 
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Figure 4. Land-cover map of 2008, 2012 and 2016 

By analyzing the statistical values (Table 2) of brackish water 

tanks ponds in the 5 different blocks of the study area, it is 

noticed that the Ramnagar II block has the highest brackish 

water area, which is 2000.27 ha and a number 2385 in 

quantity. These values are obtained for the year 2016. In the 

year 2008 and 2012, the areas and quantities are accordingly 

1887.23 ha, 1790 nos and 1953.51 ha, 2019 nos. From the 

year 2008 to 2016 the total area has been increased by 

113.03513 ha and the quantity has been increased by 595 nos. 

In Ramnagar I, the areas and quantities are accordingly 937.20 

ha, 1050 no.s; 998.69 ha, 1348; 1007.27 ha, 1438 no.s for the 

year 2008, 2012 and 2016. 

Hence from 2008 to 2016 total 70 ha in area and 388 no.s in 

quantity has been increased in Ramnagar I. Similarly in 

Contai I the area and quantity of brackish water tanks/ponds 

has been increased and the total value increased in area by 

163.37 ha and in quantity by 967nos from the year 2008 to the 

year 2016. In Desopran the total brackish water area in 2008 

was 922.02 ha and quantity 6417 nos, which has increased to 

1206 ha in area and 8325 in quantity in the year 2012. In 2016 

these values are increased to 1964.99ha and 12736 nos. The 

total change noticed from 2008 to 2016 is 1042.98 ha in area 

and 6319 nos in quantity for Desopran. The block Contai III 

has also experienced a positive (increasing) change in the 

class of brackish water tanks/ponds and the area has increased 

by 271.81 ha and 1619 no.s in quantity between the year 2008 

to 2016. By analyzing the changes happened to all five blocks 

of the study area, it has been noticed that the Desopran block 

has experienced the  highest change followed by Contai III, 

which is second highest and Ramnagar I block has 

experienced the lowest change in terms of area and quantity. 

Also, it is clearly observed that in Ramnagar I and Ramnagar 

II the number of brackish water tanks/ponds is are very less 

compared to the covered geographical area. It is because the 

size of the water bodies (tanks/ponds) is huge in these two 

blocks. 

 

Table 2. Temporal variation of brackish water tanks/ponds and agriculture land over different blocks. 

Block Name 

2008 2012 2016 

Bwtp Ag Bwtp Ag Bwtp Ag 

No Area (ha) Area (ha) No Area(ha) Area (ha) No Area (ha) Area (ha) 

Contai - I 664 287.54 10239.20 808 326.44 10195.01 1631 450.91 9974.5 

Desopran 6417 922.02 10958.27 8325 1206.01 10631.82 12736 1965.00 9804.51 

Contai - III 1295 200.14 11285.90 1491 235.20 11224.57 2914 471.95 10973.73 

Ramnagar - I 1050 937.20 6464.02 1348 998.69 6413.09 1438 1007.27 6382.31 

Ramnagar - II 1790 1887.24 9043.17 2019 1953.51 8995.69 2385 2000.27 8910.19 
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Figure 5 Growth of brackish water tanks/ponds in different blocks during 2008-2016 

 

Table 3. Block wise Soil salinity and pH study in agriculture field near to shrimp farm. 

Block Name Distance 

(From Shrimp pond) 

Soil EC(dS/m) Soil pH 

2012 2016 2012 2016 

Range Average Range Average Range Average Range Average 

Contai-I 0 m (Inside Pond) 3.2-5.1 4.2 3.4-6 4.8 6.43-7.80 7.32 6.77-7.78 7.57 

5 m 2.5-4.7 3.6 2.2-5.1 3.6 6.33-8 7.12 6.30-7.75 7.23 

10 m 2.2-3.8 2.9 2-4.4 3.2 6.12-6.88 6.42 6.32-7.15 6.63 

15 m 1.4-3.2 2.2 1.7-4 2.5 5.65-6.90 6.45 6.10-6.90 6.55 

20 m 1.2-3.5 2.2 1.7-3.1 2.6 5.90-6.66 6.24 5.55-6.85 6.44 

25 m 1.7-4.2 2.4 1.8-3.5 2.5 5.85-6.55 6.3 6.00-6.55 6.45 

Desopran 0 m (Inside Pond) 2.8-4.6 3.8 3.2-5.3 4.2 6.00-8 7.5 6.30-7.75 7.54 

5 m 2.2-3.8 3 2-3.9 3.4 6.2-7.65 7.25 5.96-8.12 7.45 

10 m 1.8-3.4 2.8 1.5-5 3.6 5.75-6.44 6.24 6.30-7.48 6.86 

15 m 1.5-4.2 2.5 1.9-3.8 2.8 6.00-6.54 6.32 5.55-6.94 5.93 

20 m 1.2-3.4 2.5 2-4.1 2.8 5.54-6.42 5.7 6.0-6.75 6.15 

25 m 1.2-3 2.3 2.3-3 2.6 5-7.25 5.75 5.45-6.75 5.75 

Contai-III 0 m (Inside Pond) 2.5-4.2 3.1 2.8-5 3.5 5.97-7.83 7.25 6.55-7.96 7.27 

5 m 1.8-3.2 2.8 2-3.5 2.9 5.54-7.88 7.26 6.32-7.75 7.13 

10 m 1.5-3 2.6 2.2-3.2 2.8 6.10-7.22 6.62 6.00-6.85 6.5 

15 m 0.9-2.5 1.8 1.2-2.5 1.8 5.45-6.28 5.76 4.98-7 6 

20 m 0.8-2.8 1.9 1.2-2.3 1.7 5.48-6.75 5.65 4.90-6.55 6.3 

25 m 1-3.4 1.7 0.8-2.3 1.6 5.30-6.15 5.45 5.30-6.70 5.75 

Ramnagar-I 0 m (Inside Pond) 3.5-8 6.6 3-7.3 6.1 7.52-8.7 7.8 7-8.32 7.6 

5 m 3-7.9 6.3 3.6-7.5 6.2 7.2-8.1 7.64 6.42-8.22 7.5 

10 m 5.5-7.4 6.4 5-7.7 5.8 6.23-7.6 6.76 6.5-7.65 7 

15 m 4.5-7.2 5.6 5.3-7.6 6.2 6-7.80 6.91 5.75-7.76 6.94 

20 m 4.3-7.2 6.2 4.9-7.8 5.9 5.5-7.35 6.5 6.34-8.31 7.12 

25 m 5.5-6.8 6 5.1-7.4 6.3 5.42-7.52 6.52 6.12-7.8 7.14 

Ramnagar-II 0 m (Inside Pond) 5.1-7.8 6.3 5.1-8 6.5 5.8-7.76 6.9 6.12-7.54 7.12 

5 m 5.3-8 6.5 5-7.3 6.3 6.12-7.24 6.76 6.64-7.81 7.32 

10 m 5.5-7.6 6.4 4.9-6.8 6.2 6.24-8.13 6.77 6.54-7.88 6.86 

15 m 4.3-7.8 5.6 5.2-7.5 6.1 5.68-7.43 6.56 6-7.28 6.54 

20 m 5.2-7.3 6 4.9-7 5.6 5.24-7.56 6.5 5.78-7.65 6.66 

25 m 4.6-7.9 6.2 4.5-7.1 5.8 6.17-7.88 6.62 5.68-7.59 6.58 
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The rapid growth (increase) on the no of brackish water 

tanks/ponds has its highest effect on the Agriculture land 

among all other land cover classes. This growth has both 

direct and indirect effect on agriculture land class, straightly it 

has decreased the area of the agriculture land and on the other 

hand, due to leakage, seepage, and overflow of saline water to 

other nearest agriculture land, it affects badly in the 

productivity. From the statistical analysis of block-wise land 

cover classes, it is seen that the decrement of agriculture land 

is highest in Desopran block followed by Contai III. The total 

decrement of land was 1153.76 ha from 2008 to 2016, in 

Desopran block, in which 326.4   ha and from 2012 to 2016 is 

827.31 ha has decreased. In Contai III block the total 

decrement of the agriculture land is seen as 312.17 ha (2008-

2016), from 2008 to 2016 the value decreased by 61.33 ha and 

from 2012 to 2016 it is 250.84 ha. Contai I has also gone 

through the similar changes in the geographical areas of the 

agriculture land and was decreased by 264.7 ha between the 

year 2008- 2016. In Ramnagar II, the total decrement is 

132.98 ha (2008-2016) and in Ramnagar I it is decreased by 

81.71 ha. The statistical values are mentioned above in Table 

2. In all these five blocks, from the year 2008 to 2016, 

1945.32 ha agriculture land has been decreased, in which 

1546.54 ha has decreased due to brackish water tanks/ponds 

because of shrimp farming. The conversion rate is much 

higher from the year 2012-2016 (1126.74ha) compared to 

2008 to 2012 (416.09 ha).Other two effective classes are 

settlement and freshwater tanks ponds which have converted 

from the agriculture land by 265.65 ha and 131.77 ha 

respectively from 2008-2016. 

By analyzing the values of soil pH and soil salinity, the effect 

of shrimp culture on agriculture land can be noticed. The 

agriculture land present within a 10m radius of shrimp farm 

has a very high value of soil pH and soil salinity. These values 

are changing every year and from 2012 to 2016 an increase in 

soil pH and soil salinity have been seen in the study area. It is 

clearly visible in Table 3. Due to seepage, leakage and poor 

farm management water reaches the nearby agriculture lands 

and effects the soil properties. The increase in pH and salinity 

level has an adverse effect on the productivity of agriculture 

(rice field) of that area. It is because the increase in soil pH 

and salinity has a negative effect on the soil nutrients (eg. 

Organic C, N, K, and P) which are the key factor of 

productivity of any agriculture land. If we consider the 10 m 

radius of agriculture land from shrimp farms, then a total of 

1184 ha agriculture land of the study area is affected. 711 ha 

in Desopran Block, 270 ha in Contai III, 75 ha land of 

Ramnagar II and 64 ha of agriculture land of both Contai II 

and Ramnagar I block is affected by shrimp farming (Fig.6). 

Among all blocks, a huge change has been noticed in 

Desopran block and Conati III block. The high and low range 

of soil salinity has gone through a noticeable change in these 

two blocks.  These blocks are comparatively far from sea; 

previously the productivity of agriculture was really good 

which is now gradually decreasing because of shrimp farming. 

From the current analysis it is clear that up to 10 meter 

distance from the brackish water tanks/ponds the soil salinity 

and pH are more because of seepage, leakage the saline water 

from the brackish water ponds as a result soil salinity and pH 

are changing gradually in the adjacent area. More over the 

paddy fields are also badly affected by saline water through 

drainage process when the tank owners fill their tanks from 

tidal river and canals. Soil salinity and pH damaged in the 

adjacent paddy field when the owners drain out the existing 

water after shrimp culture. 

 

 

Figure 6. Agriculture land to brackish water tanks/ponds change map for the period 2008 to 2016  

and affected agriculture land by increasing soil salinity. 
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Figure 7. (a) GCP collection by GPS (b) soil sample collection by field visit (c) Soil pH and EC (salinity) test in soil testing lab 

(d) Affected agriculture land due to an increase of soil salinity 

 

CONCLUSION  

Brackish water shrimp culture not only maximizes benefits, 

but also minimizes accumulation of detriments, as well as 

other types of negative impacts on traditional agriculture and 

nature. Local people have already realized its high profit 

percentage which is much higher compared to rice and hence 

they have started doing shrimp farming blindly focusing just 

on money and not following any proper measures. The tanks 

owners are desperate for their personal benefit and uncared for 

public interest or the environment or scientific method 

adoption. The administration is so long indifferent and seems 

to have no awareness of the maladies. The time has come 

when they should interfere in the problematic situation, the 

sooner the better. So how will the harms be stopped on 

minimized? Yes there is the way. So long the project will 

remain in the hands of the private owners situation will 

aggravate on and on. We may suggest that the government 

should intervene and appoint experts to supervise and look 

after scientific method for site selection of shrimp farm, 

appropriate food and medicine for increasing production, and 

to take the steps for minimizing or stopping leakage of saline 

water from shrimp pond.  
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