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Introduction

The substantial increase of population in India has put enormous pressure on its land and other
natural resources. The land man ratio is decreasing and will continue to intensify further in
Sfuture. The demand for land is enormous and it results in large scale land transformations. The
changes in land use have significant impact on livelihood of population as well as on
ecological conditions of the areas. This paper therefore, attempts to examine the land use
dynamics of Bundelkhand region of Uttar Pradesh as a whole as well as among its districts
during the period of 2000-01 to 2010-11 and its implications on ecology and livelihood of
people by budgeting different categories of land use. In Bundelkhand region, in spite of the
inhospitable physical conditions, agriculture is the single most important activity in sustaining
livelihoods of people. But, the study reveals that the agricultural land is continuously being
transformed to non-agricultural uses as there is decrease of 49,556 hectares of land in
agricultural sector while in non-agricultural sector, there is an increase of 35,286 hectares
during 2000-01 to 2010-11. The study also highlights that during the same period, the share of
agricultural workers also declinedfrom 72.1 per cent to 69.4 per cent. The land use change has
direct impact on the livelihood of the people in the region.

our life support system, which is a cause of

Survival of humans largely depends on concern as land is finite as well as essential

resources which primarily come from land.
Marsh (1864) pointed out that earth's ability to
provide many ecosystem services upon which
humans depend, is rapidly exhausting. This
change is unabated and in recent times the pace
of land transformation has further accelerated.
The changes in land use are largely attributed to
increase in population which creates demand
for more and more land.

The landscape is modified and gets
degraded by many of human activities.
Degradation of land resources also degrades

resource for our future generations. Two
important trends have been noticed first, the
total land area dedicated to human uses (e.g.
settlement, agriculture, forestry etc.) has grown
significantly and second, increasing production
of goods and services has intensified both use
and control of land. Much of earth's habitable
surface is dedicated to human use, mostly for
production of food and fiber. Therefore, global
area of forests and woodlands has declined by
about 30 per cent, while world croplands have
increased by 450 per cent since the 18th century
(Richards, 1990).



78 PUNJAB GEOGRAPHER VOLUME 13 OCTOBER 2017

Significantly, these changes have been
more pronounced in the last 50 years.
Interestingly, during this recent period of rapid
transformation, tropical regions, especially
Asia, is experiencing the highest rates of
change (Houghton et al., 1991). In Indian
context, land use/cover change analysis also
has great importance, because of the pressure
on land due to growing population (Rao and
Pant, 2001). India occupies 2.4 per cent of
world's land area, carries more than 1200
million people over its land (18 per cent of the
world population). Great physical diversity and
large population has significant bearing on land
use/cover of the country. The increasing
population is putting pressure on forest and
agricultural land. Significantly, 85 per cent of
India's culturable land is in agricultural sector
but with transformations in economic sector
there is an increasing trend of its conversion to
non-agricultural sectors.

India being an agrarian country and,
land being one of the most basic natural
resource, is always subject of debate regarding
its effective use. Studies have shown that there
is a tendency for land shifts to the agricultural
sector, but in recent years, increase is also found
in fallow lands which further transform into
cultivable wastes (Pandey and Tewari, 1987).
Several studies have highlighted the
phenomena of land transformation, and pointed
that rapid pace of economic development along
with growth of population, urbanization and
industrialization exert tremendous pressure on
the limited natural resource base of the country.
The changes in land use over time have
important implications; the pre-eminent being
the effect on ecology and economic activities
which ultimately affect the quality of people's
lives. A complete land use budgeting can reveal
the dynamics of land use change and their
implications on ecology, livelihoods and
developments. In the light of the above, the
present study pertaining to land use dynamics
of Bundelkhand region has been taken up.

Objectives

The objectives of the present study are:

° to examine the land use dynamics by
budgeting the land use changes in
Bundelkhand region for the period from
2000-01t02010-11;

° to evaluate the trends of land
transformation in Bundelkhand region;
and

° to assess the implications of land use
change on ecology and livelihood in
Bundelkhand region.

Study Area

Bundelkhand region consists of 13
districts spreading over two states of Uttar
Pradesh and Madhya Pradesh. The present
study pertains to seven districts of
Bundelkhand region, which lie in the state of
Uttar Pradesh (Fig. 1). Bundelkhand region of
Uttar Pradesh comprises of two divisions, viz.
Chitrakoot and Jhansi and a total of seven
districts, namely, Banda, Chitrakoot,
Hamirpur, Mahoba, Jalaun, Jhansi and Lalitpur.
The region spreads over an area of 29,418 km?,
which constitutes roughly 12 per cent of total
area of the state (Table 1). Total population of
the region as per the Census of 2011 was 9.6
million, which was less than 5 per cent of the
total population of the state. Among the
districts, Jhansi is the most populated district,
while Mahoba is the least populated district in
the region. The region recorded 18.8 per cent
growth of population during 2001-11 and this
was lower than the growth (20.23 per cent)
witnessed by the state as a whole. The density
of population is 325 persons per km’. The
region lies between the Indo-Gangetic plain to
the north and Vindhya Range to the south. The
resource base of the region is poor and
insufficient to sustain the human and livestock
population. Productivity of the resources such
as land, water, forest and livestock is also low
and a significant part of the land is barren and
rocky. The region also suffers from low and
unreliable rainfall and extreme climatic
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Table 1
Bundelkhand Region: Area and Demographic Profile, 2011

District Area (km?) | Population Decadal Variation of Density of Sex Urban
(lakh) Population® (2001-11) Population per Ratio Population
km? (Per cent)
Banda 4408 17.99 17.05 408 863 15.32
Chitrakoot 3216 9.91 29.43 308 879 9.71
Hamirpur 4021 11.04 5.80 275 861 19.00
Jalaun 4565 16.89 16.19 370 865 24.79
Jhansi 5024 19.98 14.54 398 890 41.70
Lalitpur 5039 12.21 24.94 242 906 14.36
Mahoba 3144 8.75 23.64 279 878 21.16
Bundelkhand 29417 96.81 18.80 325 877 20.86
Uttar Pradesh 240924 1998.12 20.23 829 912 22.27

Source: Census of India, 2011 * Per cent

conditions. The average rainfall of the region as
a whole is around 750 mm, which is much
below the state average. Variations in rainfall
are quite significant across districts in the
region. The region suffers from deficiency of
rainfall and drought conditions are a common
phenomenon. The typical qualities of soil and
extreme climatic conditions also affect the
productivity of forest based products,
horticulture, agricultural crops and even
livestock mainly due to shortage of adequate
water and fodder. In spite of the inhospitable
land and climate, the dependence on agriculture
remains high as the industrial base of the region
is very poor.

Data and Methodology

For the present study, district level data
were compiled from the land use archives for
two time periods i.e. 2000-01, and 2010-11.
The study is based on secondary datasets which
were collected from publications of the official
agricultural and economic statistics; Land use
Statistics, published by Directorate of
Economics and Statistics, Ministry of
Agriculture, Government of India.

The land use statistics in India are
generally reported as R = Total reported area
which is further classified as:F. = Area under
forests; P = Area under permanent pastures; M
= Area under miscellaneous tree crops and

grooves; B = Barren lands; W = Culturable
wastelands; F: = Current fallows; F, = Fallow
lands other than current fallows; C = Net sown
arca and N =Area under non-agricultural uses.

In the first accounting total reporting
area consisting of forest, permanent pasture,
land under miscellancous tree and groves,
culturable waste land, current fallows, other
fallow land, net sown area and land under non-
agricultural uses was linearly summed up as
under:

R=F.+P+M+B+W+F_+F,+C+N

The dynamics of land-use shifts was
examined with the help of a simple identity of
linearly additive land use changes. The net
change in reporting area is counted by
calculating the changes in different land use
classes as under:
AR =AF, +AP +AM +AB + AW 4 AF, + AF,, + AC+ AN

This study further categorizes the total
land endowment (reporting area) into three
broad sectors i.e. ecological sector (E),
agricultural sector (A) and non-agricultural
sector (N) as under:

AR = AE + A4 + AN

The ecological sector comprising
several minor sectors was further divided into
two sub-sectors, viz. the enviable ecology (EE)
and unenviable ecology (UE) as under:

AE = AEE + AUE

The changes of enviable ecological
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sector consist of changes in forest, permanent
pasture and land under miscellaneous tree and
groves, while, unenviable ecology represents
changes in land under barren and un-cultivable
uses (Fig. 2).

The study assumes that land use shifts
have ecological implications. For example, if
the land transformation takes place from
unenviable to enviable ecology, then it would
have favourable ecological effects but if the
land of enviable ecology shifts to unenviable
ecology then it may result in adverse impact on
ecology. Even land use dynamics within
enviable ecology may also have ecological
implications. If land shifts from permanent
pasture and miscellaneous tree and groves to
forest, this change is considered to have
positive ecological implications. On the other
side, negative ecological implications would be
inflicted if the forest land is converted into
permanent pastures.

AEE = AF, + AP + AM
AUE = AB

The agricultural sector also consists of
four sub-land use classes i.e. culturable waste
land, other fallows, current fallows and land
under net sown area. The net change in
agricultural sector, if positive (+AA), it will be
at the cost of ecological sector which means
that it draws land from forest, permanent
pastures and land under miscellaneous tree and
groves. When the net change in agricultural
sector is negative (-AA), the land use shift may
occur to either the ecological sector
(enviable/unenviable ecological sector) or non-
agricultural sector or both. The shift of land
from agricultural sector to unenviable
ecological sector would have adverse impact on
the agricultural sector. Land transformations
within the agricultural sector have important
implications depending upon the dynamics of
change among the classes. If there is a positive
change to the agricultural sector (+AA), and
also an increase in the net sown area (+AC), this
situation would be in favour of agricultural
sector and considered as desirable change.

Even if there is negative net change (-AA), but
positive change in net sown area (+AC), the
dynamics is considered favourable for
agricultural sector and assumed as desirable
land use dynamics as the cropped area is
increasing. But, a decrease in net sown area (-
AC) by shift of cultivated land towards fallow
and culturable waste land have negative impact
on agricultural sector. Further, this situation
would require larger investments and efforts to
reclaim such waste land.
AA = AW + AF, 4 AF, +AC

The non-agricultural sector consists of
land under non-agricultural land uses. This
sector is another critical sector of land use
change. An increase in land under non-
agricultural sector can be in three ways; it may
occur at the cost of ecological sector or
agricultural sector and even drawing land from
both. If the land under enviable ecological
sector transformed into non-agricultural sector,
this will have adverse effects for the ecology.
Thus, better land utilization is assumed to be
when non-agricultural sector draws land from
unenviable ecological sector. Similarly,
increases in non-agricultural sector gaining
land from agricultural sector may also be

detrimental as this may result in food shortage.
AN = AN

Results and Discussion
Land Use Dynamics in Ecological Sector

In 2010-11, about 10 per cent area was
under the enviable ecological sector and 4 per
cent under unenviable ecological sector (barren
land) (Table 2). Thus, only 14 per cent of total
reporting area is under the total ecological
sector. During the last 10 years, there was no
appreciable change in enviable, unenviable and
also in ecological sector in Bundelkhand
region. Similar condition prevailed in the entire
state of Uttar Pradesh. The district level
analysis reveals that in Chirtakoot district, a
decrease (3 percentage points) was recorded in
the ecological sector, but land under enviable
ecological sector was decreased to 2.76
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percentage points while in unenviable
ecological sector, the decrease was
insignificant. This result signifies that in
Chitrakoot district, the land use dynamics is
mostly unfavourable in ecological sector. This
is because high share (10 percentage points) of
forest land was transformed to other sectors; on
the other hand, there was 7 percentage points
increase in land under miscellaneous tree crops
and grooves. In other six districts of
Bundelkhand region, the change was not
significant (less than 1 percentage point) in
ecological sector.

In the years, 2000-01 and 2010-11, the
share of enviable and (barren land) unenviable
ecological sectors is higher in the Bundelkhand
region than the state average. This indicates
greater eco-friendly land use distribution in
enviable ecological sector in Bundelkhand
region rather than its state's average. Similarly,
due to higher share of (barren land) unenviable
ecological sector in this region, vulnerability is
higher than the state of Uttar Pradesh. In the
sub-sector of enviable ecology, the share of
forest land is high (8.26 per cent) in the region
which is higher than state average of 6.82 per
cent in 2010-11. The share of barren land of
unenviable ecological sector was maximum in
Jhansi district (6.29 per cent) followed by
Chitrakoot district (6.19 per cent), while
Mahoba district has the lowest share (Table 2).
The share of the enviable ecological sector is
highest in Chitrakoot district (25.33 per cent)
followed by Lalitpur district (15.59 per cent),
while Banda district has the lowest share (1.68
per cent).

Land Use Dynamics in Agricultural Sector
Despite poor physical conditions, land
under agricultural sector is higher in
Bundelkhand region as compared to other
sectors. However, the region has recorded a
declining trend in agricultural land. Table 3
shows a decrease of agricultural land both in
Bundelkhand region as well as in the entire
state of Uttar Pradesh. In Bundelkhand region,

a marginal decrease of 1.05 percentage points
(78.13 per cent in 2010-11 from 79.18 per cent
in 2000-01) was recorded in agricultural land.
The state as a whole also reported 1.08
percentage points decrease in agricultural land
during the same period. This indicates that there
are similarities between Bundelkhand and
Uttar Pradesh regarding agricultural land use
dynamics despite varied physical and human
conditions. However, it may be noted that
Banda district has recorded an addition of
agricultural land (1 percentage point), while in
the rest of six districts; there is a reduction in
share of agricultural land. Highest decrease of
agricultural land was found in Hamirpur district
during the study period. Banda district also has
highest share of agricultural land (90.63 per
cent) while Chitrakoot district (59.39 per cent)
had the lowest share of agricultural land (Table
3).

Within agricultural sector, net sown area
accounts for the largest share (68.06 per cent) of
total reporting area which is almost equal to
state average (Table 3). Atstate level, thereisa
negative change in the share of net sown area
during the study period, while Bundelkhand
region has recorded marginal increase in the net
sown area during this period. Banda district has
reported highest share in net sown area, while
Chitrakoot district recorded the lowest as it was
in case of agricultural sector as a whole.
Lalitpur district, recorded 10 percentage points
increase in net sown area followed by 5
percentage points witnessed by Banda district
among all the districts of study area.

In comparison with the state of Uttar
Pradesh, Bundelkhand's performance is also
positive in culturable waste land, current
fallows and other fallows. Within agricultural
sector, this region reported decrease of land
share under culturable waste land, current
fallows and other fallows except of net sown
area. But in Uttar Pradesh, land has been added
in current fallows and deducted from net sown
area. These results indicate that in
Bundelkhand region, the process of land
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utilization is better than the state land use
dynamics.

Land use Dynamics in Non-agricultural
Sector

There is an increasing trend in
agricultural land in Bundelkhand region as well
as in Uttar Pradesh but the share of land under
non-agricultural sector is higher in the state
than the region (Table 3). The district level
analysis reveals that Mohoba district reported
the highest share of non-agricultural land (11.8
per cent) which is followed by Chitrakoot
district which has recorded highest increase in
area under non-agricultural land during the
study period.

Land use dynamics and its implications

In this section, the study analyses inter-
sectoral land transformation and its possible
impacts on ecological balance, agricultural
development and progress of non-agricultural
activities. Table 2 shows a decrease of 2875
hectares and 7179 hectares of land in the
enviable and unenviable ecological sector,
respectively. Thus, the total decrease in the
ecological sector is 10,054 hectares. The
decrease of enviable and unenviable ecological
land may be attributed to the transformation of
land from these sectors to non-agricultural
sector. But Bundelkhand region has also
recorded decline in total reported area during
the study period. If we ignore the decrease of
land in reported area, then the shift from
enviable and unenviable ecological sector is
towards non-agricultural sector. The shifting of
land from enviable ecology to non-agricultural
use would have adverse ecological effects.
This situation also prevails in Chitrakoot and
Lalitpur districts. The study highlights that in
the districts of Banda, Chitrakoot, Jalaun and
Lalitpur, land is shifting from unenviable
ecological sector to non-agricultural sector.
The land transformation from barren land
(unenviable ecology) to non-agricultural land
would have no adverse effects on ecology and

this trend is a sign of better land utilization.

The present study reveals that in
Bundelkhand region, 49,556 hectares of
agricultural land has been transformed to non-
agricultural sector drawing land mostly from
ecological sector. The district level analysis
corroborates that agricultural land is converted
to non-agricultural activities in all the districts
with an exception of Chitrakoot district. From
Fig. 3 it is clear that Hamirpur district reported
highest decrease of agricultural land followed
by Banda and Jalaun districts. But Chitrakoot
district is the exception with increase of
agricultural land as well as non-agricultural
land (Fig. 3).

If the net change in the agricultural
sector is negative, the deducted land from
agricultural sector may have shifted to
ecological or non-agricultural sector or both.
From the data it is observed that share of
agricultural workers decreases from 77.9 per
cent in 1991 to 69.4 per cent in 2011 in
Bundelkhand region (Table 4). As per Census
of 2011 data, 69 per cent of main workers and
74 per cent of marginal workers are engaged in
agricultural activities whether as cultivators or
agricultural labourers (Table 5). This
strengthens the argument that although share of
agricultural workers is decreasing, agriculture
is still the single most important activity in
sustaining livelihoods of people. Decreasing
trends of land under agriculture and agricultural
workers during the study period suggests
positive association between share of
agricultural land and share of agricultural
workers. Thus, conversion of agricultural land
to non-agricultural land has adverse impact on
agricultural growth and production.

Conclusions

The study concludes that land
transformation from agricultural to non-
agricultural uses has affected both the ecology
and livelihood of population in the study area.
During the last 10 years, no significant change
in enviable and unenviable ecological sectors
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has been noticed in Bundelkhand region.
During the study period (2000-01 and 2010-
11), the shares of enviable and unenviable
ecological sectors are found to be higher in the
Bundelkhand region than the state average. It
indicates fair land use distribution in enviable
ecological sector in the study region.

There is no appreciable difference
between Bundelkhand region and Uttar
Pradesh regarding agricultural land use
dynamics. Within agricultural sector,
Bundelkhand region reported decrease in the
share of land under culturable waste land,
current fallows and other fallows except of net
sown area, which has marginally increased. At
state level, also a negative change in the share
of net sown area, during the study period, has
been noticed. These results indicate that in
Bundelkhand region, despite of the poor
physical conditions, there is an increase in net
sown area showing poor state of secondary and
tertiary sectors.

Despite the inhospitable physical
conditions, agriculture is the single most
important activity in sustaining livelihoods of
people in Bundelkhand region. This is the main
reason, due to which the people of
Bundelkhand region are suffering from
insecurity of livelihood. The situation is getting
worse as agricultural land is being transformed
to non-agricultural land uses. The share of
agricultural workers is also decreasing mainly
due to out migration of workers from the study
area.
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