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Introduction:

The term ‘diversification’ has been derived from the word
‘diverge’ meaning ‘to move or extend’ to the direction,
different from a common point. Agricultural
diversification can well be explained in terms of the shift
from the regional dominance of one crop towards the
production of a large number of crops to meet the
increasing demand of those crops. Diversification can also
be conceived, as the economic development of non-
agricultural activities. Diversification can also be
conceived as the economic development of non-
agricultural activities. Farming is a risk-prone livelihood
practice and farmers adopt numerous ways either to
reduce part of risk or shift its incidence. Crop
diversification reduces the risk of putting all their eggs in
a single basket (McCloskey, 1972; Jones, 1984). The
process of diversification can be typified as horizontal and
vertical diversification. Horizontal diversification is that
form wherein farmers diversify their agricultural activities
either to stabilize or increase their income or both. It can
take the form of shift from subsistence farming either to
commercial farming or to the shift from low value food
crops to high value crops. Vertical Diversification refers to
the farmers’ access to non-farm income, i.e., the income
from non-agricultural sources (Haque, 1996).

At a given point of time, the extent of crop diversification can
be measured by using several

Indices namely: 1. Herfindhal Index (HI) 2. Simpson Index (SI) 3.
Ogive Index (Ol) 4. Entropy Index (El) 5. Modified Entropy Index
(MEI) 6. Composite Entropy Index (CEl) etc. All these indices are
computed on the basis of proportion of gross area under
different crops cultivated in particular geographical locations.
Among these indices HI, El and MEI are most widely used to
measure the extent of crop diversification.

In this study Herfindahl Index has been used to measure the

extent of crop concentration both at aggregate level i.e., for the
state of West of Bengal as well as at disaggregated level or at
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district level. It is to be mentioned that the Herfindahl index is
the index of concentration and higher value of it indicates crop
specialisation. Therefore, to obtain the index of diversification,
it is subtracted from one, which is simplified form of Simpson
index of diversification.

Brief Review of Literature:

Agricultural diversification has been perceived as a strategy
that augments growth, stabilizes farm income especially of the
small and marginal farmers, generates employment and attains
the goal of food security. There is substantial evidence on crop
area shifts from coarse cereals and pulses to rice, wheat,
sugarcane and oilseeds during the seventies and eighties and in
the subsequent period from crop sector to high value fruits,
vegetables crops, forestry, livestock and fishery activities
(Sawant and Achuthan, 1995; Joshi, Gulati, Birthal and Tiwari,
2004). While area changes within the cropping sector are stated
to have induced by favourable price structure, adoption of high
yielding varieties, changes in technology, a move towards
horticultural crops and allied activities received impetus by
liberal external trade policies under the structural adjustment
programme.

Cropping pattern connotes spatio-temporal sequence of crops
or proportion of area under different crops at a point of time.
Crop Diversification or a change in cropping pattern signifies a
change in the proportion of area under different crops. To
realise sustained growth in agricultural output four important
inter-related factors may be considered: institutional changes
in the agrarian sector, rise in cropping intensity of land,
switching over from low priced crops with low productivity to
more productive and remunerative crops and techno-biological
improvements. Among institutional factors equitable
distribution of lands and pro-peasant tenurial arrangements,
access to credit and other inputs may enhance agricultural
production and productivity. However, to achieve sustained
agricultural growth along with institutional changes,
techniques of cultivation need to be improved. In a situation of
constrains in cultivable land, increase in cropping intensity may
enhance the agricultural production. The existing discourse
suggests that cropping pattern gets influenced by various agro-
climatic, technical and institutional factors. Various price and
non-price factors are identified in various studies which
influence cropping pattern. Narain (1965), Boyce (1987),
Narayanmoorthy (1997), Bhalla and Singh (1997), Ashok and
Bulsubramania (2006) are few among many who examined the
role of infrastructural factors like irrigation, road, market,
institutions, technology etc., to bring in changes in the cropping
pattern in different parts of India. Narain (1965), Sarkar (1988),
Nayyar and Sen (1994) observed that changes in the relative
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prices do have considerable impact on cropping pattern. Chand
and Chauhan (2002) considered land holdings of small and
marginal farmers which did have considerable impact on crop
diversification in India.

Objective of the Study:

This paper attempts to study intends to explore crop
diversification in West Bengal as a whole and also
disaggregated at district level. To compute the indices used to
measure Crop diversification by taking into account a select
food-grains as well as non-food-grains for the State of West
Bengal as well as for the districts and to have a disaggregated
picture of crop Concentration or diversification in different
districts of West Bengal.

Data and Methodology

This study is based on secondary data and information collected
from various volumes of District Statistical Handbook,
Government of West Bengal To maintain temporal continuity
of data, the districts of 24 Parganas, West Dinajpur Midnapore,
Jalpaiguri, Darjeeling and Burdwan have been taken as an
undivided unit and the empirical analysis evolved around 15
districts over time. Here, to compute the indices for the state
of West Bengal as well as for the districts, seven major crops -
a mix of food-grains as well as non-food-grains have been
considered. They are rice, wheat, other cereals, pulses, jute,
potato, Rapeseeds and mustard respectively.

To understand the temporal changes, nine points of time have
been taken into account and these points are respectively
1970-71, 1975-76, 1980-81, 1985-86, 1990-91, 1995-96, 2000-
01 and 2008-09 (five year interval has been maintained except
for the last period)

In this study Herfindahl Index has been used to measure the
extent of crop concentration both at aggregate level i.e., for the
state of West of Bengal as well as at disaggregated level or at
district level. It is to be mentioned that the Herfindahl index is
the index of concentration and higher value of it indicates crop
specialisation. Therefore, to obtain the index of diversification,
it is subtracted from one, which is simplified form of Simpson
index of diversification. Herfindahl index is defined as:

HI = YL, p;®
Where:
p; = Proportion of area under ith crop
And
Aj
p. [
bOXLA

Where, A;= Area under | th crop and ), A;= Total Cropped area
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Therefore, Simpson Index of Diversification or
SI=1-3%L,p;?

Results and Findings

Based on the values of Herfindahl indices (Table-1), four
observations can be made. In districts like Burdwan,
Midnapore, Purulia, Bankura and 24-Parganas, crop
concentration is strongly pronounced. On the contrary, in
Nadia, Murshidabad, Malda and Darjeeling, crop diversification
is strongly pronounced. Therefore, in these four districts,
diversification of crop combinations was maintained. Hoogly
and Birbhum have gradually been moving from a situation of
diversified crop combinations to specialisation or production of
one or two crops. However a reverse trend is observed in Cooch
Behar and Jalpaiguri, where crop mix has gradually been
reduced and crop concentration has become more prominent.

The extent of crop diversification can also be explained with the
help of Simpson Index (table-2). Since the Simpson index is
calculated by deducting the value of Herfindahl index from
unity, therefore, value closer to zero indicates crop
concentration and value closer to one indicates crop
diversification. For the districts of Burdwan, Midnapore,
Purulia, Bankura and 24-Parganas, it has been observed that
least diversification has taken place in these districts between
1970-71 and 2008-09.

Conversely, for Nadia, Murshidabad, Malda and Darjeeling crop
mix has remained diversified all along. During the same period,
crop-mix has hardly changed in Hoogly and crop diversification
has slightly increased in Birbhum. Finally, in Cooch Behar and
Jalpaiguri, crop concentration has increased in these two
districts.

Indices for the state for all these time periods remain fairly
constant and hover around 0.56 in 1970-71 to 0.57 in 2008-09,
barring 2000-01 when the Herfindahl index for the state
assumed a value of 0.49
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Table -1: District wise Herfindhal Indices of Crop
Diversification in West Bengal (1970-71 to 2008-09)

District/Yr 1970- | 1975-| 1980-| 1985-| 1990- | 1995- | 2000- | 2005- | 2008-
71 76 81 86 91 96 01 06 09

0.718 | 0.701 | 0.742 | 0.704 | 0.709 | 0.538 | 0.709 | 0.782 | 0.767
Burdwan 5 1 3 7 3 1 2 5 6

0.557 | 0.572 | 0.710 | 0.681 | 0.695 | 0.750 | 0.604 | 0.725 | 0.685
Birbhum 1 0 5 5 0 4 3 1 6

0.859 | 0.756 | 0.845 | 0.819 | 0.798 | 0.829 | 0.802 | 0.742 | 0.717
Bankura 7 8 9 6 4 4 2 6 9

0.818 | 0.769 | 0.804 | 0.814 | 0.841 | 0.800 | 0.805 | 0.792 | 0.839
Midnapore 6 4 7 0 8 8 2 1 5

0.682 | 0.658 | 0.639 | 0.666 | 0.818 | 0.843 | 0.740 | 0.796 | 0.818
Howrah 6 7 4 6 9 0 0 3 8

0.532 | 0.590 | 0.577 | 0.528 | 0.561 | 0.566 | 0.445 | 0.513 | 0.528

Hoogly 4 6 5 5 5 3 9 6 3
0.707 | 0.689 | 0.780 | 0.548 | 0.600 | 0.634 | 0.512 | 0.690 | 0.696

24Parganas 7 5 8 1 5 0 8 4 4
0.313 | 0.305 | 0.286 | 0.273 | 0.319 | 0.336 | 0.262 | 0.310 | 0.332

Nadia 8 9 3 2 7 8 5 9 1
Murshidab | 0.296 | 0.329 | 0.307 | 0.275 | 0.337 | 0.324 | 0.238 | 0.347 | 0.321

ad 9 7 3 1 4 3 2 4 2
West 0.565 | 0.498 | 0.518 | 0.460 | 0.591 | 0.584 | 0.405 | 0.561 | 0.491

Dinajpur 0 1 6 3 9 1 3 4 5

0.343 | 0.358 | 0.376 | 0.376 | 0.410 | 0.490 | 0.389 | 0.437 | 0.420
Malda 2 0 8 3 9 1 4 7 0

0.673 | 0.625 | 0.599 | 0.529 | 0.642 | 0.583 | 0.537 | 0.541 | 0.479

Jalpaiguri 4 2 8 2 2 0 4 8 6
0.414 | 0.399 | 0.382 | 0.383 | 0.300 | 0.293 | 0.283 | 0.351 | 0.348

Darjeeling 4 0 8 4 1 3 4 7 8
Cooch 0.599 | 0.584 | 0.557 | 0.561 | 0.597 | 0.535 | 0.498 | 0.517 | 0.494

Behar 3 1 3 1 8 6 0 8 5

0.761 | 0.706 | 0.806 | 0.771 | 0.769 | 0.792 | 0.769 | 0.757 | 0.844
Purulia 5 1 7 5 7 5 3 1 9

West Bengal | 0.564 | 0.556 | 0.578 | 0.528 | 0.581 | 0.564 | 0.498 | 0.582 | 0.571
7 3 7 7 8 3 0 4 8

Source:
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Calculationbasedondatacollectedfromvariousvolume
sofDistrictStatistical Handbook, Government of West
Bengal

Table-2:Simpson Indices of Crop
Diversification in the Districts of West Bengal

(1970-71 to 2008-09)

District/Yea 1970- | 1975-| 1980-| 1985-| 1990-| 1995-| 2000-| 2005-| 2008-
r 71 76 81 86 91 96 01 06 09
0.281 | 0.298 | 0.257 | 0.295 | 0.290 | 0.461 | 0.290 | 0.217 | 0.232
Burdwan 5 9 7 3 7 9 8 5 4
0.442 | 0.428 | 0.289 | 0.318 | 0.305 | 0.249 | 0.395 | 0.274 | 0.314
Birbhum 9 0 5 5 0 6 7 9 4
0.140 | 0.243 | 0.154 | 0.180 | 0.201 | 0.170 | 0.197 | 0.257 | 0.282
Bankura 3 2 1 4 6 6 8 4 1
0.181 | 0.230 | 0.195 | 0.186 | 0.158 | 0.199 | 0.194 | 0.207 | 0.160
Midnapore 4 6 3 0 2 2 8 9 5
0.317 | 0.341 | 0.360 | 0.333 | 0.181 | 0.157 | 0.260 | 0.203 | 0.181
Howrah 4 3 6 4 1 0 0 7 2
0.467 | 0.409 | 0.422 | 0.471 | 0.438 | 0.433 | 0.554 | 0.486 | 0.471
Hoogly 6 4 5 5 5 7 1 4 7
0.292 | 0.310 | 0.219 | 0.451 | 0.399 | 0.366 | 0.487 | 0.309 | 0.303
24Parganas 3 5 2 9 5 0 2 6 6
0.686 | 0.694 | 0.713 | 0.726 | 0.680 | 0.663 | 0.737 | 0.689 | 0.667
Nadia 2 1 7 8 3 2 5 1 9
Murshidab | 0.703 | 0.670 | 0.692 | 0.724 | 0.662 | 0.675 | 0.761 | 0.652 | 0.678
ad 1 3 7 9 6 7 8 6 8
West 0.435 | 0.501 | 0.481 | 0.539 | 0.408 | 0.415 | 0.594 | 0.438 | 0.508
Dinajpur 0 9 4 7 1 9 7 6 5
0.656 | 0.642 | 0.623 | 0.623 | 0.589 | 0.509 | 0.610 | 0.562 | 0.580
Malda 8 0 2 7 1 9 6 3 0
0.326 | 0.374 | 0.400 | 0.470 | 0.357 | 0.417 | 0.462 | 0.458 | 0.520
Jalpaiguri 6 8 2 8 8 0 6 2 4
0.585 | 0.601 | 0.617 | 0.616 | 0.699 | 0.706 | 0.716 | 0.648 | 0.651
Darjeeling 6 0 2 6 9 7 6 3 2
Cooch 0.400 | 0.415 | 0.442 | 0.438 | 0.402 | 0.464 | 0.502 | 0.482 | 0.505
Behar 7 9 7 9 2 4 0 2 5
0.238 | 0.293 | 0.193 | 0.228 | 0.230 | 0.207 | 0.230 | 0.242 | 0.155
Purulia 5 9 3 5 3 5 7 9 1
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West Bengal

0.435

0.443 | 0.421 | 0.471 | 0.418 | 0.435 | 0.502

0.417

0.428

Source:Calculation based on data collected from
various volumes of District Statistical Handbook,
Government of West Bengal

Conclusion
These results suggest that crop concentration is more
pronounced than crop diversification. This is based on the fact

that

majority of the total cropped area in the State is used for

food-grain production and more precisely rice production.
However, present study yet to consider the area allocated for
the cultivation of fruits and vegetables.
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