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Abstract Irrigation, simply, refers to the artificial way of providing water to plants. It is a very important non-physical
input in modern agriculture as the crop production of an area largely depends on the existing irrigation facility. Its urgency
needs no emphasis for having a stable and successful agriculture in an area like the Murshidabad District where rainfall is
seasonally concentrated and unreliable. The Murshidabad District has secured a good position in agricultural production in
West Bengal during the past two decades and its irrigation has also increased but not equally at blocklevel. This paper
attempts to find out the spatial pattern of change in irrigation intensity and also the relation between irrigation intensity and
cropping intensity in Murshidabad District at C.D.Blocklevel for the years of 1994-95 and 2010-11 and the relation between
the changes in cropping intensity and irrigation intensity in this period. Karl Pearson’s Product Moment Correlation
Coefficient method has been adopted to measure the relationship between irrigation intensity and cropping intensity. This
paper also attempts to make acomparative study of percentage of area under groundwater irrigation in the C.D. Blocks of the
district in 1994-95 and 2010-11.The study also reveals acomparative study of net availability and gross draft of ground water
in the 26 C.D. Blocks of the district and to identify the vulnerable C.D. Blocks.
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western part of the district”. (Ghosh, 2007)

1. Introduction
2. The Study Area

Murshidabad District, lying at the apex of the Gangetic
delta, extends from23°45'30" North to 24°52'30" North
latitudes and 87°57'30" East to 88°46'15" East longitudes
covering a total geographical area of 531611 hectares. The
District is bounded by Malda District and Bangladesh on the

The economy of Murshidabad District is solely supported
by agriculture. As the population is growing very fast the
farmers have adopted the water intensive monoculture,
leaving behind the traditional multiple cropping patterns.
“The real breakthrough in this regard, however, came after
the introduction of Green Revolution technology in

mid-sixties. High yielding varieties of seeds and chemical
fertilizers were the chief ingredients in this technology. The
use of inputs pre- required the development of assured
irrigation” (Singh, 1977). This water intensive monoculture
has created a huge pressure on ground water as more than
70% of the net irrigated area Murshidabad District is ground
water irrigation fed. Ground water occurs in a thick zone of
saturation in the alluvium deposited by the river system,
under unconfined conditions particularly in the Baghri Tract
and partly unconfined and partly semi-confined aquifer
condition in the Rarh Tract. “The sand and gravel horizons of
different textures constitute the main aquifers and occur
down to 90-350 mbglin the eastern part and 150 mbgl in the
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north and by Bangladesh on the east, by Barddhaman and
Nadia Districts on the south and by Birbhum District and
Jharkhand on the west. The total population of the district is
7102430 persons out of which 5,697,224 persons i.e. 80.22%
are rural population (Census of India, 2011). It consists of 26
C.D. Blocks with 2210 wvillages. There are three
Agro-Ecological Situations (ASE) in Murshidabad District —
ASE-I (old alluvial zone), ASE-II (lateritic light zone) and
ASE-III (new alluvium zone).

3. Objectives

The main objectives of the study are as follow

1. To find out the relationship between irrigation intensity
and cropping intensity of the 26 C. D. Blocks in
Murshidabad district during the period 1994-95 and
2010-11.
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Figure 1. Location Map of the Study Area
Main Agricultural Features 1994-95 2010-11
Total Geographical Area 531611 Ha 531611 Ha
Net cultivated area 365000 Ha 398700 Ha
Gross cropped area 727646 Ha 892451 Ha
Cropping intensity 199% 245%
Net irrigated area 179237 Ha 220086 Ha
Gross irrigated area 346058 Ha 595400 Ha
Irrigation Intensity 47.56% 66.72%

Source: Principal Agricultural Office, Berhampore, Murshidabad

2. To make a comparative study of percentage of

arca

under groundwater irrigation in the C.D. Blocks of the
district for the cropping years 1994-95 and 2010-11.

3. To make a comparative study of net availability

and

gross draft of ground water in the 26 C.D. Blocks of the

district and to identify the vulnerable C. D. Blocks.

4. Database and Methodology

Data Sources: The present study is based on the
secondary data which have been collected from the Principal
Agricultural Office of Murshidabad District, Berhampore,
Government of West Bengal, the SWID, Berhampore,
Murshidabad District, the Agri. Mech. Department of



Murshidabad District, Berhampore, Government of West
Library of Murshidabad,

Bengal and

Murshidabad District.
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2.

Methods and Techniques: The collected data have been

presented statistically as well as cartographically. The

following formulae are used here:

1. C.D. Blockwise Cropping Intensity has been calculated
for the years 1994-95 and 2010-11 using the following
formula (after Bureau of Applied Economics and
Statistics, Government of West Bengal)

Cropping Intensity= (Gross cropped Area/Net Cropped
Area) x100

C.D. Blockwise Irrigation Intensity has been calculated
for the years 1994-95 and 2010-11 using the following
formula(after Bureau of Applied Economics and
Statistics, Government of West Bengal) Irrigation

Intensity= (Gross Irrigated Area/Gross Cropped Area)
%100

The relationship between Irrigation Intensity and
Cropping Intensity at C.D. Blocklevel for the years
1994-95 and 2010-11 has been shown using the
Coefficient of Correlation (Karl Pearson, 1896)
formula.

5. Results
Irrigation Intensity and Cropping Intensity in 26 C.D.Blocks, Murshidabad District (1994-95 and 2010-11)
Change in Change in
Irrigation Cropping Irrigation Cropping Irrigation Cropping
Name of C.D. Blocks | Intensity(%) Intensity(%) Intensity(%) Intensity(%) Intensity Intensity
1994-95 1994-95 2010-11 2010-11 (1994-95to | (1994-95 to
2010-11) 2010-11)
Barwan 40.35 207 86.31 239 45.96 32
Beldanga-1 42.66 275 80.19 248 37.53 -27.01
Beldanga-11 53.37 215 68.16 249 14.79 34.00
Berhampore 64.63 220 77.58 250 12.95 30.00
Bhagawangola-I 52 225 82.32 242 30.32 17.00
Bhagawangola-II 47.62 210 62.70 245 15.08 35.00
Bharatpur-I 28.32 160 68.67 240 40.35 80.00
Bharatpur-1I 34.17 160 56.28 240 22.11 80.00
Domkal 57.54 220 69.21 243 11.67 23.00
Farakka 24.37 150 28.14 239 3.77 88.99
Hariharpara 72.61 203 88.91 251 16.30 48.00
Jalangi 48.15 205 72.79 248 24.64 43.00
Kandi 48.06 180 65.38 245 17.32 65.00
Khargram 32.26 155 65.09 240 32.83 85.00
Lalgola 54.94 240 73.72 243 18.78 3.00
Msd-Jiaganj 50.91 270 80.94 249 30.03 -20.86
Nabagram 51.25 159 53.28 242 2.03 83.00
Nowda 53.13 200 63.88 248 10.75 48.00
Raghunathganj-I 31.53 148 38.66 240 7.13 92.00
Raghunathganj-II 48.68 190 40.79 248 -7.89 58.00
Raninagar-I 63.49 225 83.79 242 20.30 17.00
Raninagar-1II 50.37 225 86.60 241 36.23 16.00
Sagardighi 29.81 175 29.28 245 -0.53 70.00
Samserganj 17.38 187 31.51 242 14.13 55.00
Suti-1 39.41 181 50.77 244 11.36 62.99
Suti-1I 41.18 190 60.89 246 19.71 56.00

Sources: Calculated from data derived from Principal Agricultural Office, Berhampore, Murshidabad

District Statistical Handbook, Murshidabad, 2011
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Graph-1 & Graph-2. C.D.Blockwise Relationship between Irrigation Intensity and Cropping Intensity in Murshidabad District (Graph-1 for 1994-95 and
Graph -2 for2010-11)
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Figure 2. C.D.Blockwise Change in Cropping Intensity from 1994-95 to 2010-11
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Figure 3. C.D.Blockwise Change in Irrigation Intensity from 1994-95 to 2010-11
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Figure 4. C.D.Blockwise Relationship between Changes in Irrigation Intensity and Cropping Intensity from 1994-95 to 2010-11
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Table 2. Percentage of Area under groundwater Irrigation in 26 C.D.Blocks, Murshidabad District (1994-95 and 2010-11)

Name of C.D. Blocks

% of Area under GW
Irrigation (1994-95)

% of Area under GW
Irrigation (2010-11)

Change (1994-95 t02010-11)

Barwan 71.1 72.57 1.47
Beldanga-I 71.71 73.94 2.23
Beldanga-1II 79.17 81.52 2.35
Berhampore 76.5 77.68 1.18

Bhagawangola-I 90.64 96.41 5.77

Bhagawangola-I1 93.71 95.73 2.02
Bharatpur-I 71.39 28.51 -42.88
Bharatpur-II 60.11 28.31 -31.80

Domkal 81.74 85.35 3.61

Farakka 26.42 36.59 10.17
Hariharpara 73.03 81.97 8.94

Jalangi 90.6 89.87 -0.73

Kandi 56.73 55.71 -1.02
Khargram 43.33 32.32 -11.01

Lalgola 83.8 80.38 -3.42
Msd-Jiaganj 53.44 44.36 -9.08
Nabagram 54.85 59.32 4.47

Nowda 54.4 72.11 17.71

Raghunathganj-I 54.6 40.41 -14.19
Raghunathganj-II 48.28 72.34 24.06
Raninagar-I 79.59 89.12 9.53
Raninagar-I1 96.52 97.32 0.80
Sagardighi 67.4 73.06 5.66
Samserganj 82.09 71.56 -10.53
Suti-I 35.71 51.14 15.43
Suti-II 64.09 66.26 2.17

Source: Computed from Data derived from Principal Agricultural Office, Berhampore, Murshidabad District
SWID, Berhampore, Murshidabad District
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Table 3. Net Ground Water Availability and Gross Ground Water Draft of 26 C.D. Blocks, Murshidabad District

Net Annual GW Availability for

Name of C.D. Blocks Net GW Availability(ham) Gross GW Draft(ham) Future (ham)
Barwan 12218.02 16691.55 -4473.53
Beldanga-1 8269.18 7020.72 1248.46
Beldanga-11 9559.76 7743.89 1815.87
Berhampore 11594.17 13289.93 -1695.76
Bhagawangola-I 8012.73 8058.25 -45.52
Bhagawangola-II 7850.56 8938.98 -1088.42
Bharatpur-I 6971.53 3195.55 3775.98
Bharatpur-II 4782.66 3371.68 1410.98
Domkal 18077.64 25646.97 -7569.33
Farakka 4875.4 902.11 3973.29
Hariharpara 13258.63 14638.75 -1380.12
Jalangi 7244.93 10729.73 -3484.8
Kandi 8607.74 3843.7 4764.04
Khargram 15313.84 4255.15 11058.69
Lalgola 7968.18 11582.81 -3614.63
Msd-Jiaganj 11306.47 12432.31 -1125.84
Nabagram 8545.62 6675.57 1870.05
Nowda 12123.59 13462.72 -1339.13
Raghunathganj-I 3782.82 1994.67 1788.15
Raghunathgan;j-II 4414.81 2134.77 2280.04
Raninagar-I 9700.79 11281.85 -1581.06
Raninagar-1II 9352.89 8183.75 1169.14
Sagardighi 12325.33 6042.73 6282.6
Samserganj 3514.48 1663.92 1850.56
Suti-1 4075.09 3092.76 982.33
Suti-II 3290.03 3735.12 -445.09

Source: Computed from Data derived from Groundwater Assessment Report (2001-02)
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Figure 5. Net Annual Ground Water Availability for Future Irrigation

6. Findings

1.

The dependency of cropping intensity on irrigation
intensity has decreased from 1994-95 t02010-11 as the
value of r became 0.56 in 1994-95(Graph-1) to 0.25 in
2010-11(Graph-2). It indicates that the relation
between irrigation intensity and cropping intensity
remained positive but it became weaker i.e. the
dependency of cropping intensity on irrigation
intensity is reduced in Murshidabad District from
1994-95 to 2010-11.

The maps of Murshidabad District on change in
irrigation intensity and change in cropping intensity
from 1994-95 to 2010-11(Fig.-1&2)and also the
superimposed map(Fig.-3) are showing that only two
C.D.Blocks viz. Barwan and Bharatpur-I have
experienced high changes in bothirrigation intensity
and cropping intensity, whereas in others C.D.Blocks
of the RarhTract, the cropping intensity has increased
moderate to high but irrigation intensity has increased
low to moderate and maximum C.D.Blocks of the
Baghri Tract have experienced moderate to low

increase in cropping intensity but high to moderate
increase in irrigation intensity.

. In case of percentage of irrigated area under ground

water irrigation , in the C.D.Blocks of Bharatpur-I and
II, Kandi, Khargram, Raghunathganj-I, Samserganj,
Jalangi, Lalgola, Msd-Jiaganj the percentage has been
decreased whereas in the other C.D.Blocks of the
district the percentage has been increased. Maximum
decrease has been found in the Bharatpur I (42.88%)
and 1II(31.80%) C.D.Blocks whereas maximum
increase has been found in the Raghunathganj
11(24.06%) C.D.Block (Graph-2).

. The gross draft of ground water is more than net

availability in the C.D. Blocks of the Baghri Tract of
the district except the Bhagwangola-1I, Raninagar II,
Beldanga I and II C.D. blocks whereas the gross draft
is less in the C.D.Blocks of the Rarh Tract except the
Suti-IL  and Barwan C.D.Blocks of the
district( Graph-3).

. Maximum of the C.D.Blocks in the eastern side of the

Bhagirathi River, except Jalangi C.D.Block, are in
critical situation on the basis of net annual availability
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of ground water for future use as compared to the
C.D.Blocks, except Bharatpur-Il and Suti-II
C.D.Blocks, in the western side of the Bhagirathi
River which are relatively in safe situation (Fig.-4).
Here the groundwater recharge factor is not taken into
consideration.

7. Conclusions

The study reveals that the cropping intensity in
Murshidabad District is not solely dependent on the
irrigation but on the other factors also. With the increase in
the irrigation the ground water abstraction has become very
high resulting the groundwater depletion as well as
unavailability of groundwater in Murshidabad District. “For
last 10 years the ground water level is declining. The rate of
decline is 0.01 to 0.4 meters/ year and rising trend is 0.01 to
0.18 m/year “(Ghosh, 2007). The risk of toxic metal
contamination has also been increased. “22 out of 26 C.D.
Blocks have arsenic concentration” (Samadder and Subbarao,
2007) which make the district “one of the worst affected
areas in the world by arsenicosis”. But to cope with the rapid
population growth the agriculture should be developed
adopting the ways like - more emphasis on irrigation through
surface water use, construction of more water reservoirs,
conservation of the existing wetlands and water bodies,
impeding surface run-off, rainwater harvesting and also
multi-crop farming. The effective management of available
ground water resources requires an integrated approach,
combining both supply side and demand side
measures .“However, focus on development activities must
now be balanced by management mechanisms to achieve a
sustainable utilization of ground water resources as it
constitutes the most important source of irrigation water in
the Gangetic plains...” (Jha, B.M, 2009).
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