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The National Curriculum Framework (NCF), 2005, recommends that
children’s life at school must be linked to their life outside the school. This
principle marks a departure from the legacy of bookish learning which
continues to shape our system and causes a gap between the school, home
and community. The syllabi and textbooks developed on the basis of NCF
signify an attempt to implement this basic idea. They also attempt to
discourage rote learning and the maintenance of sharp boundaries between
different subject areas. We hope these measures will take us significantly
further in the direction of a child-centred system of education outlined in
the National Policy on Education (1986).

The success of this effort depends on the steps that school principals
and teachers will take to encourage children to reflect on their own learning
and to pursue imaginative activities and questions. We must recognise
that, given space, time and freedom, children generate new knowledge by
engaging with the information passed on to them by adults. Treating the
prescribed textbook as the sole basis of examination is one of the key
reasons why other resources and sites of learning are ignored. Inculcating
creativity and initiative is possible if we perceive and treat children as
participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of
functioning. Flexibility in the daily time-table is as necessary as rigour in
implementing the annual  calendar so that the required number of teaching
days are actually devoted to teaching. The methods used for teaching and
evaluation will also determine how effective this textbook proves for making
children’s life at school a happy experience, rather than a source of stress
or boredom. Syllabus designers have tried to address the problem of
curricular burden by restructuring and reorienting knowledge at different
stages with greater consideration for child psychology and the time available
for teaching. The textbook attempts to enhance this endeavour by giving
higher priority and space to opportunities for contemplation and wondering,
discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT)
appreciates the hard work done by the textbook development committee
responsible for this book. We wish to thank the Chairperson of the advisory
committee for textbooks in Social Sciences, at the higher secondary level,
Professor Hari Vasudevan and the Chief Advisor for this book, Professor
M.H. Qureshi for guiding the work of this committee. Several teachers
contributed to the development of this textbook; we are grateful to their
principals for making this possible. We are indebted to the institutions and
organisations which have generously permitted us to draw upon their
resources, material and personnel. We are especially grateful to the members
of the National Monitoring Committee, appointed by the Department of
Secondary and Higher Education, Ministry of Human Resource Development
under the Chairpersonship of Professor Mrinal Miri and Professor G.P.
Deshpande, for their valuable time and contribution. As an organisation
committed to systemic reform and continuous improvement in the quality of
its products, NCERT welcomes comments and suggestions which will enable
us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006      Research and Training

Foreword
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Constitution of India

Fundamental Duties

It shall be the duty of every citizen of India —
(a) to abide by the Constitution and respect its ideals and institutions, the

National Flag and the National Anthem;
(b) to cherish and follow the noble ideals which inspired our national struggle

for freedom;
(c) to uphold and protect the sovereignty, unity and integrity of India;
(d) to defend the country and render national service when called upon to

do so;
(e) to promote harmony and the spirit of common brotherhood amongst all

the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

(f) to value and preserve the rich heritage of our composite culture;
(g) to protect and improve the natural environment including forests, lakes,

rivers, wildlife and to have compassion for living creatures;
(h) to develop the scientific temper, humanism and the spirit of inquiry and

reform;
(i) to safeguard public property and to abjure violence;
(j) to strive towards excellence in all spheres of individual and collective

activity so that the nation constantly rises to higher levels of endeavour
and achievement;

*(k) who is a parent or guardian, to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteen years.

Note: The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).

Part IV A (Article 51 A)
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Unit IUnit IUnit IUnit IUnit I
Chapter 1

POPULATION
Distribution, Density, Growth
and Composition

The people are very important component of a
country. India is the second most populous
country after China in the world with its total
population of 1,028 million (2001). India’s
population is larger than the total population
of North America, South America and Australia
put together. More often, it is argued that such
a large population invariably puts pressure
on its limited resources and is also responsible
for many socio-economic problems in the
country.

How do you perceive the idea of India? Is
it simply a territory? Does this signify an
amalgam of people? Is it a territory
inhabited by people living under certain
institutions of governance?

In this chapter, we will discuss the
patterns of distribution, density, growth and
composition of India’s population.

Sources of Population DataSources of Population DataSources of Population DataSources of Population DataSources of Population Data

Population data are collected through
Census operation held every 10 years in our
country. The first population Census in India
was conducted in 1872 but its first complete
Census was conducted only in 1881.

DistribDistribDistribDistribDistribution ofution ofution ofution ofution of P P P P Populaopulaopulaopulaopulationtiontiontiontion

Examine Fig. 1.1 and try to describe the
patterns of spatial distribution of population
shown on it. It is clear that India has a highly
uneven pattern of population distribution. The
percentage shares of population of the states
and Union Territories in the country (Appendix –
iA) show that Uttar Pradesh has the highest
population followed by Maharashtra, Bihar and
West Bengal.

Looking at the data in Appendix (i) and iA arrange the
Indian states and union territories according to their
sizes and population and find out :
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2 India : People and Economy

Fig. 1.1 : India – Distribution of Population
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Population: Distribution, Density, Growth and Composition      3

States/UTs of large size and large population

States/UTs of large size but small population

States/UTs of smaller size but larger population

Check from the table (Appendix–iA) that U.P.,
Maharashtra, Bihar, West Bengal, Andhra
Pradesh along with Tamil Nadu, Madhya
Pradesh, Rajasthan, Karnataka and Gujarat,
together account for about 76 per cent of the
total population of the country. On the other
hand, share of population is very small in the
states like Jammu & Kashmir (1.04%),
Arunachal Pradesh (0.11%) and Uttarakhand
(0.84%) inspite of theses  states having fairly
large geographical area.

Such an uneven spatial distribution of
population in India suggests a close relationship
between population and physical, socio-
economic and historical factors. As far as the
physical factors are concerned, it is clear that
climate along with terrain and availability of
water largely determines the pattern of the
population distribution. Consequently, we
observe that the North Indian Plains, deltas and
Coastal Plains have higher proportion of
population than the interior districts of southern
and central Indian States, Himalayas, some of
the north eastern and the western states.
However, development of irrigation (Rajasthan),
availability of mineral and energy resources
(Jharkhand) and development of transport
network (Peninsular States) have resulted in
moderate to high concentration of population
in areas which were previously very thinly
populated.

Among the socio-economic and historical
factors of distribution of population, important
ones are evolution of settled agriculture and
agricultural development; pattern of human
settlement; development of transport network,
industrialisation and urbanisation. It is
observed that the regions falling in the river
plains and coastal areas of India have remained
the regions of larger  population concentration.
Even though the uses of natural resources like
land and water in these regions have shown
the sign of degradation, the concentration of
population remains high because of an early

history of human settlement and development
of transport network. On the other hand, the
urban regions of Delhi, Mumbai, Kolkata,
Bangalore, Pune, Ahmedabad, Chennai and
Jaipur have high concentration of population
due to industrial development and
urbanisation drawing a large numbers of
rural-urban migrants.

Density ofDensity ofDensity ofDensity ofDensity of  P P P P Populaopulaopulaopulaopulationtiontiontiontion

Density of population, is expressed as number
of persons per unit area. It helps in getting a
better understanding of the spatial distribution
of population in relation to land. The density of
population in India (2011) is 382 persons per
sq km. There has been a steady increase of more
than 200 persons per sq km over the last 50
years as the density of population increased
from 117 persons/ sq km in 1951 to 382
persons/sq km in 2011.

The data shown in Appendix (i)A give an
idea of spatial variation of population densities
in the country which ranges from as low as 17
persons per sq km in Arunachal Pradesh to
11,320 persons in the National Capital Territory
of Delhi. Among the northern Indian States,
Bihar (1106), West Bengal (1028) and and Uttar
Pradesh (829) have higher densities, while
Kerala (860) and Tamil Nadu (555) have higher
densities among the peninsular Indian states.
States like Assam, Gujarat, Andhra Pradesh,
Haryana, Jharkhand, Odisha have moderate
densities. The hill states of the Himalayan region
and North eastern states of India (excluding
Assam) have relatively low densities while the
Union Territories (excluding Andaman and
Nicobar islands) have very high densities of
population (Appendix–iA).

The density of population, as discussed
in the earlier paragraph, is a crude measure
of human and land relationship. To get a better
insight into the human-land ratio in terms of
pressure of population on total cultivable land,
the physiological and the agricultural densities
should be found out which are significant for
a country like India having a large agricultural
population.

2015-16



4 India : People and Economy

Fig. 1.2 : India – Density of Population

Activity: Construct a choropleth map to represent Density of population in India-2011 based on data given in
Appendix– iA and compare that with the above map.
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Population: Distribution, Density, Growth and Composition      5

Physiological density =  total population /
net cultivated area

Agricultural density = total agricultural
population / net cultivable area

Agricultural population includes cultivators
and agricultural labourers and their family
members.

With the help of data given in Appendix (ii), Calculate
the Physiological and Agricultural densities of
population of Indian States and Union Territories.
Compare them with density of population and see how
are these different?

GrGrGrGrGrowth ofowth ofowth ofowth ofowth of  P P P P Populaopulaopulaopulaopulationtiontiontiontion

Growth of population is the change in the
number of people living in a particular area
between two points of time. Its rate is expressed
in percentage. Population growth has two
components namely; natural and induced.
While the natural growth is analysed by

assessing the crude birth and death rates, the
induced components are explained by the
volume of inward and outward movement of
people in any given area. However, in the
present chapter, we will only discuss the
natural growth of India’s population.

The decadal and annual growth rates of
population in India are both very high and
steadily increasing over time. The annual
growth rate of India’s population is 1.64 per
cent (2011).

Population Doubling TimePopulation Doubling TimePopulation Doubling TimePopulation Doubling TimePopulation Doubling Time

Population doubling time is the time taken
by any population to double  itself at its
current annual growth rate.

The growth rate of population in India over
the last one century has been caused by annual
birth rate and death rate and rate of migration
and thereby shows different trends. There are
four distinct phases of growth identified within
this period:

* Decadal growth rate:   2 1

2

p -p
g = ×100

p

where P
1
 = population of the base year

P
2
 = population of the present year

** Source : Census of India, 2011(Provisional)

Table 1.1 : Decadal Growth Rates in India, 1901-2001

Census Total Population Growth Rate*

Years Absolute Number % of Growth

1901 238396327 ------------ ------------

1911 252093390 (+) 13697063 (+) 5.75

1921 251321213 (-) 772117 (-)  0.31

1931 278977238 (+) 27656025 (+) 11.60

1941 318660580 (+) 39683342 (+) 14.22

1951 361088090 (+) 42420485 (+) 13.31

1961 439234771 (+) 77682873 (+) 21.51

1971 548159652 (+) 108924881 (+) 24.80

1981 683329097 (+) 135169445 (+) 24.66

1991 846302688 (+) 162973591 (+) 23.85

2001 1028610328 (+) 182307640 (+) 21.54

2011** 1210193422 (+) 181583094  (+) 17.64
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6 India : People and Economy

Fig. 1.3 : India – Growth of Population
Activity: Construct a choropleth map to represent Growth of population in India (2001-2011) based on data given in

Appendix– iA and compare it with the above map.
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Population: Distribution, Density, Growth and Composition      7

Phase I : The period from 1901-1921 is
referred to as a period of stagnant
or stationary phase of growth of
India’s population, since in this
period growth rate was very low,
even recording a negative growth
rate during 1911-1921. Both the
birth rate and death rate were high
keeping the rate of increase low
(Appendix–iii). Poor health and
medical services, illiteracy of people
at large and inefficient distribution
system of food and other basic
necessities were largely responsible
for a high birth and death rates in
this period.

Phase II : The decades 1921-1951 are
referred to as the period of steady
population growth. An overall
improvement in health and
sanitation throughout the country
brought down the mortality rate. At
the same time better transport and
communication system improved
distribution system. The crude
birth rate remained high in this
period leading to higher growth rate
than the previous phase. This is
impressive at the backdrop of Great
Economic Depression, 1920s and
World War II.

Phase III : The decades 1951-1981 are
referred to as the period of
population explosion in India,
which was caused by a rapid fall
in the mortality rate but a high
fertility rate of population in the
country. The average annual
growth rate was as high as 2.2 per
cent. It is in this period, after the
Independence, that developmental
activities were introduced through
a centralised planning process and
economy started showing up
ensuring the improvement of living
condition of people at large.
Consequently, there was a high
natural increase and higher growth
rate. Besides, increased
international migration bringing in

Tibetans, Bangladeshis, Nepalies
and even people from Pakistan
contributed to the high growth rate.

Phase IV : In the post 1981 till present, the
growth rate of country’s population
though remained high, has started
slowing down gradually (Table 1.1).
A downward trend of crude birth
rate is held responsible for such a
population growth. This was, in
turn, affected by an increase in the
mean age at marriage, improved
quality of life particularly education
of females in the country.

The growth rate of population is, however,
still high in the country, and it has been
projected by World Development Report that
population of India will touch 1,350 million by
2025.

The analysis done so far shows the average
growth rate, but the country also has wide
variation (Appendix–iv) in growth rates from one
area to another which is discussed below.

RRRRReeeeegional Vgional Vgional Vgional Vgional Variaariaariaariaariation intion intion intion intion in
PPPPPopulaopulaopulaopulaopulation Grtion Grtion Grtion Grtion Growthowthowthowthowth
The growth rate of population during 1991-
2001 in Indian States and Union Territories
shows very obvious pattern.

The States like Kerala, Karnataka, Tamil
Nadu, Andhra Pradesh, Odisha, Puducherry,
and Goa show a low rate of growth not exceeding
20 per cent over the decade. Kerala registered
the lowest growth rate (9.4) not only in this group
of states but also in the country as a whole.

A continuous belt of states from west to
east in the north-west, north, and north central
parts of the country has relatively high growth
rate than the southern states. It  is in this belt
comprising Gujarat, Maharashtra, Rajasthan,
Punjab, Haryana, Uttar Pradesh, Uttarakhand,
Madhya Pradesh, Sikkim, Assam, West Bengal,
Bihar, Chhattisgarh, and Jharkhand, the growth
rate on the average remained 20-25 per cent.

During 2001-2011, the growth rates of
almost all States and Union Territories have
registered a lower figure compared to the
previous decade, namely, 1991-2001. The
percentage decadal growth rates of the six most
populous States, namely, Uttar Pradesh,
Maharashtra, Bihar, West Bengal, Andhra
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8 India : People and Economy

Pradesh and Madhya Pradesh have all fallen
during 2001-2011 compared to 1991-2001,
the fall being the lowest for Andhra Pradesh
(3.5% percentage points) and highest for
Maharashtra (6.7 percentage points). Tamil
Nadu (3.9 percentage points) and Puducherry
(7.1 percentage points) have registered some
increase during 2001-2011 over the previous
decade.

With the help of data given in Appendix i and iA, compare
the growth rate of population of different States/UTs
between 1990-2001 and 2001-2011.

Take the population growth data of the districts/selected
districts of your respective state for total male and female
population and represent them  with the help of
Composite Bar Graph.

An important aspect of population growth
in India is the growth of its adolescents. At
present the share of adolescents i.e., up to the
age group of 10-19 years is about 20.9 per cent
(2011), among which male adolescents
constitute 52.7 per cent and female adolescents
constitute 47.3 per cent. The adolescent
population, though, regarded as the youthful
population having high potentials, but at the
same time they are quite vulnerable if not guided
and  channelised properly. There are many
challenges for the society as far as these
adolescents are concerned, some of which are
lower age at marriage, illiteracy – particularly
female illiteracy, school dropouts, low intake of
nutrients, high rate of maternal mortality of
adolescent mothers, high rates of HIV/AIDS
infections, physical and mental disability or
retardedness, drug abuse and alcoholism, juvenile
delinquency and commitence of crimes, etc.

In view of these, the Government of India
has undertaken certain policies to impart
proper education to the adolescent groups so
that their talents are better channelised and
properly utilised. The National Youth Policy is
one example which has been designed to look

into the overall development of our large youth
and adolescent population.

The National Youth Policy of Government
of India, launched in 2003, stresses on an all-
round improvement of the youth and
adolescents enabling them to shoulder
responsibility towards constructive
development of the country. It also aims at
reinforcing the qualities of patriotism and
responsible citizenship.

The thrust of this policy is youth
empowerment in terms of their effective
participation in decision making and carrying
the responsibility of an able leader. Special
emphasis was given in empowering women and
girl child to bring parity in  the male-female
status. Moreover, deliberate efforts were made
to look into youth health, sports and recreation,
creativity and awareness about new innovations
in the spheres of science and technology.

It appears from the above discussion that
the growth rate of population is widely variant
over space and time in the country and also
highlights various social problems related to the
growth of population. However, in order to have
a better insight into the growth pattern of
population it is also necessary to look into the
social composition of population.

PPPPPopulaopulaopulaopulaopulation Compositiontion Compositiontion Compositiontion Compositiontion Composition
Population composition is a distinct field of
study within population geography with a vast
coverage of analysis of age and sex, place of
residence, ethnic characteristics, tribes,
language, religion, marital status, literacy and
education, occupational characteristics, etc. In
this section, the composition of Indian
population with respect to their rural-urban
characteristics, language, religion and pattern
of occupation will be discussed.

Rural – Urban Composition

Composition of population by their respective
places of residence is an important indicator of
social and economic characteristics. This becomes
even more significant for a country where about
68.8 per cent of its total population lives in village
(2011).
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Population: Distribution, Density, Growth and Composition      9

Compare the data given in Appendix (iv) and iv A
calculate the percentages of rural population of the
states in India and represent them cartographically on
a map of India.

Do you know that India has 640,867
villages according to the Census 2011 out of
which 597,608 (93.2 per cent) are inhabited
villages? However, the distribution of rural
population is not uniform throughout the
country. You might have noted that the states
like Bihar and Sikkim have very high
percentage of rural population. The states of
Goa and Maharashtra have only little over half
of their total population residing in villages.

The Union Territories, on the other hand,
have smaller proportion of rural population,
except Dadra and Nagar Haveli (53.38 per cent).
The size of villages also varies considerably. It
is less than 200 persons in the  hill states of
north-eastern India, Western Rajasthan and
Rann of Kuchchh and as high as 17 thousand
persons in the states of Kerala and in parts of
Maharashtra. A thorough examination of the
pattern of distribution of rural population of
India reveals that both at intra-State and inter-
State levels, the relative degree of urbanisation
and extent of rural-urban migration regulate
the concentration of rural population.

You have noted that contrary to rural
population, the proportion of urban population
(31.16 per cent) in India is quite low but it is
showing a much faster rate of growth over the
decades. The growth rate of urban population
has accelerated due to enhanced economic
development and improvement in health and
hygienic conditions.

The distribution of urban population too,
as in the case of total population, has a wide
variation throughout the country (Appendix–iv).

Compare the data of Appendix (iv) and iv A and identify
the states/UTs with very high and very low proportion of
urban population.

It is, however, noticed that in almost all
the states and Union Territories, there has been

a considerable increase of urban population.
This indicates both development of urban areas
in terms of socio-economic conditions and an
increased rate of rural-urban migration. The
rural-urban migration is conspicuous in the
case of urban areas along the main road links
and railroads in the North Indian Plains, the
industrial areas around Kolkata, Mumbai,
Bengaluru – Mysuru, Madurai – Coimbatore,
Ahmedabad – Surat, Delhi – Kanpur and
Ludhiana – Jalandhar. In the agriculturally
stagnant parts of the middle and lower Ganga
Plains, Telengana, non-irrigated Western
Rajasthan, remote hilly, tribal areas of north-
east, along the flood prone areas of Peninsular
India and along eastern part of Madhya
Pradesh, the degree of urbanisation has
remained low.

Linguistic Composition

India is a land of linguistic diversity. According
to Grierson (Linguistic Survey of India, 1903 –
1928) there were 179 languages and as many
as 544 dialects in the country. In the context of
modern India, there are about 22 scheduled
languages and a number of non-scheduled
languages. See how many languages appear
on a ten Rs note. Among the scheduled
languages, the speakers of Hindi have the
highest percentage. The smallest language
groups are Kashmiri and Sanskrit speakers.
However, it is noticed that the linguistic regions
in the country do not maintain a sharp and
distinct boundary, rather they gradually merge
and overlap in their respective border zones.

Linguistic Classification

The speakers of major Indian languages
belong to four language families, which have
their sub-families and branches or groups.
This can be better understood from Table 1.2.

Religious Composition

Religion is one of the most dominant forces
affecting the cultural and political life of the most
of Indians. Since religion virtually permeates
into almost all the aspects of people’s family and
community lives, it is important to study the
religious composition in detail.
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Muslims, the largest religious minority, are
concentrated in Jammu & Kashmir, certain
districts of West Bengal and Kerala, many
districts of  Uttar Pradesh , in and around Delhi
and in Lakshadweep. They form majority in
Kashmir valley and Lakshadweep.

Family Sub-Family Branch/Group Speech Areas

Austric
(Nishada)
1.38%

Austro-Asiatic Mon-Khmer Meghalaya, Nicobar Islands

Munda West Bengal, Bihar, Orissa, Assam,
Madhya Pradesh, Maharashtra

Austro- Nesian Outside India

South-Dravidian Tamil Nadu, Karnataka, Kerala

Central Dravidian Andhra Pradesh, M.P., Orissa,
Maharashtra

Dravidian
(Dravida)

20% North Dravidian Bihar, Orissa, West Bengal,
Madhya Pradesh

Sino-Tibetan
(Kirata)
0.85%

Tibeto – Myanmari Jammu & Kashmir, Himachal Pradesh,
Sikkim

Tibeto-Himalayan

Arunachal  PradeshNorth Assam

Siamese-Chinese Assam, Nagaland, Manipur, Mizoram,
Tripura, Meghalaya

Assam- Myanmari

Indo –
European

(Aryan) 73%

Indo-Aryan Outside IndiaIranian

Jammu & KashmirDardic

Jammu & Kashmir, Punjab, Himachal
Pradesh, U.P., Rajasthan, Haryana, M.P.,
Bihar, Orissa, West Bengal, Assam,
Gujarat, Maharashtra, Goa.

Indo-Aryan

Table 1.2 : Classification of Modern Indian Languages

Source : Ahmed, A. (1999) : Social Geography, Rawat Publication, New Delhi

The spatial distribution of religious
communities in the country (Appendix–v) shows
that there are certain states and districts having
large numerical strength of one religion, while
the same may be very negligibly represented in
other states.

Hindus are distributed as a major group in
many states (ranging from 70 - 90 per cent and
above) except the districts of states along Indo-
Bangladesh border, Indo-Pak border, Jammu &
Kashmir, Hill States of North-East and in scattered
areas of Deccan Plateau and Ganga Plain.

Look at Table 1.2 and prepare a pie diagram of linguistic
composition of India showing the sectoral shares of
each linguistic group.

Or

Prepare a qualitative symbol map of India showing the
distribution of different linguistic groups in the country.

Table 1.3 : Religious Communities of India, 2001

Religious 2001

Groups     Population % of Total
  (in million)

Hindus 827.6 80.5

Muslims 138.2 13.5

Christians 24.1 2.3

Sikhs 19.2 1.9

Buddhists 8.0 0.9

Jains 4.2 0.4

Others 6.6 0.6
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The Christian population is distributed
mostly in rural areas of the country. The main
concentration is observed along the Western
coast around Goa, Kerala and also in the hill
states of Meghalaya, Mizoram, Nagaland,
Chotanagpur area and Hills of Manipur.

Sikhs are mostly concentrated in relatively
small area of the country, particularly in the
states of Punjab, Haryana and Delhi.

Jains and Buddhists, the smallest religious
groups in India have their concentration only
in selected areas of the country. Jains have
major concentration in the urban areas of
Rajasthan, Gujarat and Maharashtra, while the
Buddhists are concentrated mostly in
Maharashtra. The other areas of Buddhist
majority are Sikkim, Arunachal Pradesh,
Ladakh in Jammu & Kashmir, Tripura, and
Lahul and Spiti in Himachal Pradesh.

The other religions of India include
Zoroastrians, tribal and other indigenous faiths
and beliefs. These groups are concentrated in
small pockets scattered throughout the country.

Composition of Working Population
The population of India according to their
economic status is divided into three groups,
namely; main workers, marginal workers and
non-workers.

It is observed that in India, the proportion
of workers (both main and marginal) is only 39.8

per cent (2011) leaving a vast majority of about
60 per cent as non-workers. This indicates an
economic status in which there is a larger
proportion of dependent population, further
indicating possible existence of large number of
unemployed or under employed people.

What is work participation rate?

The proportion of working population, of
the states and Union Territories show a
moderate variation from about 39.6 per cent in
Goa to about 49.9 per cent in Daman and Diu.
The states with larger percentages of workers
are Himachal Pradesh, Sikkim, Chhattisgarh,
Andhra Pradesh, Karnataka, Arunachal
Pradesh, Nagaland, Manipur and Meghalaya.
Among the Union Territories, Dadra and Nagar
Haveli and Daman and Diu have higher
participation rate. It is understood that, in the
context of a country like India, the work
participation rate tends to be higher in the areas
of lower levels of economic development since
number of manual workers are needed to
perform the subsistence or near subsistence
economic activities.

The occupational composition  (see box)
of India’s population (which actually means
engagement of an individual in farming,
manufacturing trade, services or any kind of
professional activities) shows a large proportion
of primary sector workers compared to
secondary and tertiary sectors. About 54.6 per
cent of total working population are cultivators
and agricultural labourers, whereas only 3.8%
of workers are engaged in household industries
and 41.6 % are other workers including non-
household industries, trade, commerce,
construction and repair and other services. As
far as the occupation of country’s male and
female population is concerned, male workers
out-number female workers in all the three
sectors (Fig.1.4 and Table 1.4).

Religion and LandscapeReligion and LandscapeReligion and LandscapeReligion and LandscapeReligion and Landscape

Formal expression of religions on
landscape is manifested through sacred
structures, use of cemetries and
assemblages of plants and animals, groves
of trees for religious purposes. Sacred
structures are widely distributed throughout
the country.  These may range from
inconspicuous village shrines to large Hindu
temples, monumental masjids or ornately
designed cathedrals in large metropolitan
cities. These temples, masjids, gurudwaras,
monastries and churches differ in size,
form, space – use and density, while
attributing a special dimension to the total
landscape of the area.

Standard Census DefinitionStandard Census DefinitionStandard Census DefinitionStandard Census DefinitionStandard Census Definition

Main Worker is a person who works for
atleast 183 days ( or six months) in a year.

Marginal Worker is a person who works for
less than 183 days ( or six months) in a year.
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Fig. 1.4 : India – Occupational Structure, 2011

Identify some issues in which
India is ahead of or lagging
behind its neighbours.
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Categories      Population

Persons % to Male Female
total
Workers

Primary 26,30,22,473 54.6 16,54,47,075 9,75,75,398

Secondary 1,83,36,307 3.8 97,75,635 85,60,672

Tertiary 20,03,84,531 41.6 15,66,43,220 4,37,41,311

Table 1.4 : Sectoral Composition of work force in India, 2011

Occupational Categories

The 2001 Census has divided the working
population of India into four major categories:
1. Cultivators
2. Agricultural Labourers
3. Household Industrial Workers
4. Other Workers.

The number of female workers is relatively
high in primary sector, though in recent years
there has been some improvement in work
participation of women in secondary and
tertiary sectors.

It is important to note that the proportion
of workers in agricultural sector in India has
shown a decline over the last few decades (58.2%
in 2001 to 54.6% in 2011). Consequently, the
participation rate in secondary and tertiary sector
has registered an increase. This indicates a shift

of dependence of workers from farm-
based occupations to non-farm
based ones, indicating a sectoral shift
in the economy of the country.

The spatial variation of work
participation rate in different sectors
in the country (Appendix–v and vA)
is very wide. For instance, the states
like Himachal Pradesh and Nagaland
have very large shares of cultivators.
On the other hand states like Bihar,
Andhra Pradesh, Chhattisgarh,
Odisha, Jharkhand, West Bengal

and Madhya Pradesh have higher proportion of
agricultural labourers. The highly urbanised
areas like Delhi, Chandigarh and Puducherry
have a very large proportion of workers being
engaged in other services. This indicates not only
availability of limited farming land, but also large
scale urbanisation and industrialisation
requiring more workers in non-farm sectors.

EXERCISESEXERCISESEXERCISESEXERCISESEXERCISES

1. Choose the right answers of the followings from the given options.

(i) India’s population as per 2011 census is :

(a) 1028 million (c) 3287 million

(b) 3182 million (d) 1210 million

Prepare composite bar graphs, one for India and the
other for your respective states showing the proportion
of male and female workers in agriculture, household
industries and other sectors, and compare.
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(ii) Which one of the following states has the highest density of population in
India?

(a) West Bengal (c) Uttar Pradesh

(b) Kerala (d) Punjab

(iii) Which one of the following states has the highest proportion of urban
population in India according to 2011 Census?

(a) Tamil Nadu (c) Kerala

(b) Maharashtra (d) Goa

(iv) Which one of the following is the largest linguistic group of India?

(a) Sino – Tibetan (c)    Austric

(b) Indo – Aryan (d)    Dravidian

2. Answer the following questions in about 30 words.

(i) Very hot and dry and very cold and wet regions of India have low density
of population. In this light, explain the role of climate on the distribution
of population.

(ii) Which states have large rural population in India? Give one reason for
such large rural population.

(iii) Why do some states of India have higher rates of work participation than
others?

(iv) ‘The agricultural sector has the largest share of Indian workers.’ – Explain.

3. Answer the following questions in about 150 words.

(i) Discuss the spatial pattern of density of population in India.

(ii) Give an account of the occupational structure of India’s population.
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Unit I
Chapter 2

MIGRATION
Types, Causes and
Consequences

Ram Babu, working as an engineer in Bhilai
Steel Plant, Chhattisgarh, was born in a small
village of district Bhojpur, Bihar.  At an early
age of twelve he moved to a nearby town Ara to
complete his intermediate level studies. He went
to Sindri, Jharkhand for his engineering degree
and he got a job at Bhilai, where he is living for
the last 31 years. His parents were illiterate and
the only source of their livelihood was meagre
income from agriculture. They spent their whole
life in that village.

Ram Babu has three children who got their
education up to the intermediate level at Bhilai
and then moved to different places for higher
education. First one studied at Allahabad and
Mumbai and is presently working in Delhi as a
scientist. The second child got her higher
education from different universities in India
and is now working in USA. The third one after
finishing her education settled at Surat after
marriage.

This is not a story of only Ram Babu and
his children but such movements are
increasingly becoming universal trend. People
have been moving from one village to another,
from villages to towns, from smaller towns to
bigger towns and from one country to another.

In your Book Fundamentals of Human
Geography you have already learnt about the
concept and definition of migration. Migration
has been an integral part and a very important
factor in redistributing population over time
and space. India has witnessed the waves of
migrants coming to the country from Central
and West Asia and also from Southeast Asia.
In fact, the history of India is a history of waves
of migrants coming and settling one after
another in different parts of the country. In the
words of a renowned poet Firaque Gorakhpuri;

SAR ZAMIN-E-HIND PAR AQWAM-E-ALAM KE
FIRAQUE

CARVAN BASTE GAYE, HINDOSTAN BANTA
GAYA

(The carvans of people from all parts of the
world kept on coming and settling in India and
led to the formation of India.)

Similarly, large numbers of people from
India too have been migrating to places in search
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16 India : People and Economy

of better opportunities specially to the countries
of the Middle-East, Western Europe, America,
Australia and East and South East Asia.

Indian Diaspora

During colonial period (British period)
millions of the indentured labourers were
sent to Mauritius, Caribbean islands
(Trinidad, Tobago and Guyana), Fiji and
South Africa by British from Uttar Pradesh
and Bihar; to Reunion Island, Guadeloupe,
Martinique and Surinam by French and
Dutch and by Portuguese from Goa, Daman
and Diu to Angola, Mozambique to work as
plantation workers. All such migrations were
covered under the time-bound contract
known as Girmit Act (Indian Emigration Act).
However, the living conditions of these
indentured labourers were not better than
the slaves.

The second wave of migrants ventured out into
the neighbouring countries in recent times as
professionals, artisans, traders and factory
workers, in search of economic opportunities
to Thailand, Malaysia, Singapore, Indonesia,
Brunei and African countries, etc. and the
trend still continues. There was a steady
outflow of India’s semi-skilled and skilled labour
in the wake of the oil boom in West Asia in
the 1970s. There was also some outflow of
entrepreneurs, storeowners, professionals,
businessmen to Western Countries.

Third wave, of migrant was comprised
professionals like doctors, engineers (1960s
onwards), software engineers, management
consultants, financial experts, media
persons (1980s onwards), and others
migrated to countries such as USA, Canada,
UK, Australia, New Zealand and Germany,
etc. These professional enjoy the distinction
of being one of highly educated, the highest
earning and prospering groups. After
liberalisation, in the 90s education and
knowledge–based Indian emigration has
made Indian Diaspora one of the most
powerful diasporas in the world.

In all these countries, Indian diaspora has
been playing an important role in the
development of the respective countries.

MigrationMigrationMigrationMigrationMigration

You are familiar with Census in India. It contains
information about migration in the country.
Actually migration was recorded beginning
from the first Census of India conducted in
1881. This data were recorded on the basis of
place of birth. However, the first major
modification was introduced in 1961 Census
by bringing in two additional components viz;
place of birth i.e. village or town and duration
of residence (if born elsewhere). Further in
1971, additional information on place of last
residence and duration of stay at the place of
enumeration were incorporated. Information on
reasons for migration were incorporated in
1981 Census and modified in consecutive
Censuses.

In the Census the following questions are
asked on migration :

• Is the person born in this village or
town? If no, then further information
is taken on rural/urban status of the
place of birth, name of district and state
and if outside India then name of the
country of birth.

• Has the person come to this village or
town from elsewhere? If yes, then
further questions are asked about the
status (rural/urban) of previous place
of residence, name of district and state
and if outside India then name of the
country.

In addition, reasons for migration from the
place of last residence and duration of residence
in place of enumeration are also asked.

In the Census of India migration is
enumerated on two bases : (i) place of birth, if
the place of birth is different from the place of
enumeration (known as life-time migrant);
(ii) place of residence, if the place of last
residence is different from the place of
enumeration (known as migrant by place of last
residence). Can you imagine the proportion of
migrants in the population of India? As per
2001 census, out of 1,029 million people in the
country, 307 million (30 per cent) were reported
as migrants by place of birth. However, this
figure was 315 million (31 per cent) in case of
place of last residence.
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Migration: Types, Causes and Consequences     17

Conduct a survey of five households in your
neighbourhood  to find out their migration status. If
migrants, classify these on the basis of the two criteria
mentioned in the text.

Streams of Migration

A few facts pertaining to the internal
migration (within the country)  and
international migration (out of the country
and into the country from other countries)
are presented here. Under the internal

The distribution of male and female
migrants in different streams of intra-state and
inter-state migration is presented in
Fig. 2.1 a and 2.1 b. It is clearly evident that
females predominate the streams of short
distance rural to rural migration in both types
of migration. Contrary to this, men predominate
the rural to urban stream of inter-state
migration due to economic reasons.

Apart from these streams of internal
migration, India also experiences immigration
from and emigration to the neighbouring
countries. Table 2.1 presents the details of
migrants from neighbouring countries. Indian

migration, four streams are identified: (a)
rural to rural (R-R); (b) rural to urban (R-U);
(c) urban to urban (U-U); and (d) urban to
rural (U-R).  In India, during 2001, out of
315 million migrants, enumerated on the
basis of the last residence, 98 million had
changed their place of residence in the last
ten years. Out of these, 81 million were intra-
state migrants. The stream was dominated
by female migrants. Most of these were
migrants related to marriage.

Census 2001 has recorded that more than 5
million person have migrated to India from
other countries. Out of these, 96 per cent came
from the neighbouring countries: Bangladesh
(3.0 million) followed by Pakistan (0.9 million)
and Nepal (0.5 million). Included in this are 0.16
million refugees from T ibet, Sri Lanka,
Bangladesh, Pakistan, Afghanistan, Iran, and
Myanmar. As far as emigration from India is
concerned it is estimated that there are around
20 million people of Indian Diaspora, spread
across 110 countries.

Source: Census of India, 2001

Fig. 2.1 a : Intra State Migration by Place of
Last Residence Indicating Migration Streams

(Duration 0-9 years), India, 2001

Fig. 2.1 b : Inter State Migration by Place of
Last Residence Indicating Migration Streams

(Duration 0-9 years), India, 2001

Examine Fig. 2.1 a and 2.1 b showing intra-state and inter-state migration in India according to the Census 2001
and find out:

(i) Why are the numbers of females migrating from rural to rural areas in both the diagrams higher?

(ii) Why is the male migration higher from rural to urban?
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Countries% No of %  of
immigrants total

immigrants

Total international
migration 5,155,423 100

Migration from

neighbouring

countries 4,918,266 95.5

Afghanistan 9,194 0.2

Bangladesh 3,084,826 59.8

Bhutan 8,337 0.2

China 23,721 0.5

Myanmar 49,086 1.0

Nepal 596,696 11.6

Pakistan 997,106 19.3

Sri Lanka 149,300 2.9

Table 2.1 : Immigrants by last residence
from neighbouring countries by all

duration in India, 2001

Source : Census of India, 2001

Represent the data given in Table 2.1 by pie diagrams
assuming the migration from neighbouring countries
(4,918,266 persons as 100 per cent).

Spatial Variation in Migration

Some states like Maharashtra, Delhi, Gujarat and
Haryana attract migrants from other states such
as Uttar Pradesh, Bihar, etc. (see Appendix–vii for
detail). Maharashtra occupied first place in the
list with 2.3 million net in-migrants, followed by
Delhi, Gujarat and Haryana. On the other hand,
Uttar Pradesh (-2.6 million) and Bihar
(-1.7 million) were the states, which had the largest
number of net out-migrants from the state.

Among the  urban agglomeration (UA),
Greater Mumbai received the higher number of
in migrants. Intra-states migration constituted
the largest share in it. These differences are
largely due to the size of the state in which these
Urban Agglomeration are located.

From the given news
items try to identify
the political and
economic causes of
migration.
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Statewise in-migration and out-migration data are given
in Appendix (vii). Calculate net migration for all the states
of India.

Causes of Migration

People, generally are emotionally attached to
their place of birth. But millions of people leave
their places of birth and residence. There could

be variety of reasons. These reasons can be put
into two broad categories : (i) push factor, these
cause people to leave their place of residence or
origin; and (ii) pull factors, which attract the
people from different places.

In India people migrate from rural to urban
areas mainly due to poverty, high population
pressure on the land, lack of basic infrastructural
facilities like health care, education, etc. Apart
from these factors, natural disasters such as,
flood, drought, cyclonic storms, earthquake,

The four stories describe different situations of migrants.

Enumerate the push and pull factors for Aarif?

What are the pull factors for Mohan Singh?

Study the story of Subbalakshmi and Manish Gawarkar. Compare their cases on the basis of types of
migration, causes of migration and their living conditions.
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tsunami, wars and local conflicts also give extra
push to migrate. On the other hand, there are
pull factors which attract people from rural areas
to cities. The most important pull factor for
majority of the rural migrants to urban areas is
the better opportunities, availability of regular
work and relatively higher wages. Better
opportunities for education, better health
facilities and sources of entertainment, etc. are
also quite important pull factors.

Examine the reasons for migration for
males and females separately in Fig. 2.2. On
the basis of the figures, it can be seen that
reason for migration of males and females are
different. For example, work and employment
have remained the main cause for male
migration (38 per cent) while it is only three per
cent for the females. Contrary to this, about 65
per cent of females move out from their parental
houses following their marriage. This is the
most important cause in the rural areas of India
except in Meghalaya where reverse is the case.

Why is the female marriage migration law
in Meghalaya different?

In comparison to these marriage migration
of the male, is only 2 per cent in the country.

Consequences of Migration

Migration is a response to the uneven
distribution of opportunities over space. People
tend to move from place of low opportunity and
low safety to the place of higher opportunity
and better safety. This, in turn, creates both
benefits and problems for the areas, people
migrate from and migrate to. Consequences can
be observed in economic, social, cultural,
political and demographic terms.

Economic Consequences

A major benefit for the source region is the
remittance sent by migrants. Remittances from
the international migrants are one of the major
sources of foreign exchange. In 2002, India
received US$ 11 billion as remittances from
international migrants. Punjab, Kerala and
Tamil Nadu receive very significant amount

from their international migrants. The amount
of remittances sent by the internal migrants is
very meagre as compared to international
migrants, but it plays an important role in the
growth of economy of the source area.
Remittances are mainly used for food,
repayment of debts, treatment, marriages,
children’s education, agricultural inputs,
construction of houses, etc. For thousands of
the poor villages of Bihar, Uttar Pradesh, Orissa,
Andhra Pradesh, Himachal Pradesh, etc.
remittance works as life blood for their economy.
Migration from rural areas of Eastern Uttar
Pradesh, Bihar, Madhya Pradesh and Orissa
to the rural areas of Punjab, Haryana, Western
Uttar Pradesh accounted for the success of their
green revolution strategy for agricultural
development. Besides this, unregulated
migration to the metropolitan cities of India has
caused overcrowding. Development of slums in
industrially developed states such as
Maharashtra, Gujarat, Karnataka, Tamil Nadu
and Delhi is a negative consequence of
unregulated migration within the country.

Can you name some other positive and
negative consequences of migration?

Demographic Consequences

Migration leads to the redistribution of the
population within a country. Rural urban
migration is one of the important factors
contributing to the population growth of cities.
Age and skill selective out migration from the
rural area have adverse effect on the rural
demographic structure. However, high out
migration from Uttaranchal, Rajasthan,
Madhya Pradesh and Eastern Maharashtra
have brought serious imbalances in age and
sex composition in these states. Similar
imbalances are also brought in the recipients
states. What is the cause of imbalance in sex
ratio in the place of origin and destination of
the migrants?

Social Consequences

Migrants act as agents of social change. The
new ideas related to new technologies, family
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planning, girl’s education, etc. get diffused from
urban to rural areas through them.

Migration leads to intermixing of people
from diverse cultures. It has positive
contribution such as evolution of composite
culture and breaking through the narrow
considerations and widens up the mental
horizon of the people at large. But it also has
serious negative consequences such as
anonimity, which creates social vacuum and
sense of dejection among individuals.
Continued feeling of dejection may motivate
people to fall in the trap of anti-social activities
like crime and drug abuse.

Environmental Consequences

Overcrowding of people due to rural-urban
migration has put pressure on the existing
social and physical infrastructure in the urban
areas. This ultimately leads to unplanned
growth of urban settlement and formation of
slums shanty colonies.

Apart from this, due to over-exploitation
of natural resources, cities are facing the acute
problem of depletion of ground water, air

pollution, disposal of sewage and management
of solid wastes.

Others

Migration (even excluding the marriage
migration) affects the status of women directly
or indirectly. In the rural areas, male selective
out migration leaving their wives behind puts
extra physical as well mental pressure on the
women. Migration of ‘women’ either for
education or employment enhances their
autonomy and role in the economy but also
increases their vulnerability.

If remittances are the major benefits of
migration from the point of view of the source
region, the loss of human resources
particularly highly skilled people is the most
serious cost. The market for advanced skills
has become truly a global market and the
most dynamic industrial economies are
admitting and recruiting significant
proportions of the highly trained professionals
from poor regions. Consequently, the existing
underdevelopment in the source region gets
reinforced.

Fig. 2.2 a : Reasons for Male Migration by Last
Residence with Duration (0-9 years), India, 2001

Fig. 2.2 b : Reasons for Female Migration by last
Residence with Duration (0-9 years), India, 2001
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EXERCISES

1 . Choose the right answers of the following from the given options.

(i) Which one of the following is the main reason for male migration in India?

(a) Education (c) Work and employment

(b) Business (d) Marriage

(ii) Which one of the following states receives maximum number of
immigrants?

(a) Uttar Pradesh (c) Maharashtra

(b) Delhi (d) Bihar

(iii) Which one of the following streams is dominated by male migrants in
India?

(a) Rural-rural (c) Rural-urban

(b) Urban-rural (d) Urban-Urban
(iv) Which one of the following urban agglomeration has the highest share of

in migrant population?

(a) Mumbai UA (c)    Bangalore UA

(b) Delhi UA (d)    Chennai UA

2 . Answer the following questions in about 30 words.

(i) Differentiate between life-time migrant and migrant by last residence.

(ii) Identify the main reason for male/female selective migration.

(iii) What is the impact of rural-urban migration on the age and sex structure
of the place of origin and destination?

3 . Answer the following questions in about 150 words.
(i) Discuss the consequences of international migration in India.

(ii) What are the socio demographic consequences of migration?
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Unit I
Chapter 3

H U M A N
DEVELOPMENT

Sixty years ago, Rekha was born in a family of
small farmer in Uttarakhand. She helped her
mother in household chores. While her brothers
went to school, she did not receive any
education. She was dependent on her in laws
after she was widowed immediately after
marriage. She could not be economically
independent and faced neglect. Her brother
helped her to migrate to Delhi.

For the first time, she travelled by bus and
train and was exposed to a large city like Delhi.
After a while, the same city which attracted her
with its buildings, roads, avenues and facilities
and amenities disillusioned her.

With greater familiarity of the city, she
could comprehend the paradoxes. The jhuggi
and slum clusters, traffic jams, congestion,
crimes, poverty, small children begging on
traffic lights, people sleeping on footpaths,
polluted water and air revealed another face of
development. She used to think whether
development and under-development coexist?
Whether development help some segments of
population more than the other? Does
development create haves and have nots? Let
us examine these paradoxes and try to
understand the phenomena.

Of all the paradoxes of our times
mentioned in the story, development is the most
significant one. Development of a few regions,
individuals brought about in a short span of
time leads to poverty and malnutrition for many
along with large scale ecological degradation.
Is development class biased?

Apparently, it is believed that
“Development is freedom” which is often
associated with modernisation, leisure, comfort
and affluence. In the present context,
computerisation, industrialisation, efficient
transport and communication network, large
education system, advanced and modern
medical facilities, safety and security of
individuals, etc. are considered as the symbols
of development. Every individual, community
and government measures its performance or
levels of development in relation to the
availability and access to some of these things.
But, this may be partial and one-sided view of
development. It is often called the western or
euro-centric view of development. For a
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24 India : People and Economy

existence of our society. Consequently, the poor
are being subjected to three inter-related
processes of declining capabilities; i.e. (1) social
capabilities – due to displacement and
weakening social ties (social capital),
(2) environmental capabilities – due to pollution
and, (3) personal capabilities – due to
increasing incidence of diseases and accidents.
This, in turn, has adverse effects on their quality
of life and human development.

Based on the above experiences, it can be
said that the present development has not been
able to address the issues of social injustice,
regional imbalances and environmental
degradation. On the contrary, it is being widely
considered as the prime cause of the social
distributive injustices, deterioration in the
quality of life and human development,
ecological crisis and social unrest. Does
development create, reinforce and perpetuate
these crises? Thus, it was thought to take up
human development as a separate issue against
the prevalent western views of development
which considers development as the remedy to
all the ills including human development,
regional disparities and environmental crisis.

Concerted efforts were made to look at
development critically at various times in the
past. But, most systematic effort towards this
was the publication of the First Human
Development Report by United Nations
Development Programme (UNDP) in 1990.
Since then, this organisation has been bringing
out World Human Development Report every
year. This report does not only define human
development, make amendments and changes
its indicators but also ranks all the countries

postcolonial country like India, colonisation,
marginalisation, social discrimination and
regional disparity, etc. show the other face of
development.

Thus, for India, development is a mixed
bag of opportunities as well as neglect and
deprivations. There are a few areas like the
metropolitan centres and other developed
enclaves that have all the modern facilities
available to a small section of its population. At
the other extreme of it, there are large rural
areas and the slums in the urban areas that do
not have basic amenities like potable water,
education and health infrastructure available
to majority of this population. The situation is
more alarming if one looks at the distribution
of the development opportunities among
different sections of our society. It is a well-
established fact that majority of the scheduled
castes, scheduled tribes, landless agricultural
labourers, poor farmers and slums dwellers, etc.
are the most marginalised lot. A large segment
of female population is the worst sufferers
among all.  It is also equally true that the relative
as well as absolute conditions of the majority
of these marginalised sections have worsened
with the development happening over the years.
Consequently, vast majority of people are
compelled to live under abject poverty and sub-
human conditions.

There is yet another inter-related aspect
of development that has direct bearings on the
deteriorating human conditions. It pertains to
the environmental pollution leading to
ecological crisis. Air, soil, water and noise
pollutions have not only led to the ‘tragedy of
commons’ but these have also threatened the

What is Human Development?

“Human development is a process of enlarging the range of people’s choices, increasing their
opportunities for education, health care, income and empowerment and covering the full range of
human choices from a sound physical environment to economic, social  and political freedom.”

Thus, enlarging the range of people’s choices is the most significant aspect of human development.
People’s choices may involve a host of other issues, but, living a long and healthy life, to be educated
and have access to resources needed for a decent standard of living including political freedom,
guaranteed human rights and personal self-respect, etc. are considered some of the non-negotiable
aspects of the human development.
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of the world based on the calculated scores.
According to the Human Development Report
1993, “progressive democratisation and
increasing empowerment of people are seen as
the minimum conditions for human
development”. Moreover, it also mentions that
“development must be woven around people,
not the people around development” as was the
case previously.

You have already studied the concepts,
indicators and approaches to human
development and methods of calculating the
index in your book, “Fundamentals of Human
Geography.” In this chapter, let us try to
understand the applicability of these concepts
and indicators to India.

Human Development in IndiaHuman Development in IndiaHuman Development in IndiaHuman Development in IndiaHuman Development in India

India with a population of over 1.09 billion is
ranked 127 among 172 countries of the world
in terms of the Human Development Index
(HDI). With the composite HDI value of O.602
India finds herself grouped with countries
showing medium human development
(UNDP 2005).

Low scores in the HDI is a matter of serious
concern but, some reservations have been
expressed about the approach as well as
indicators selected to calculate the index values
and ranking of the states/countries. Lack of
sensitivity to the historical factors like
colonisation, imperialism and neo-imperialism,
socio-cultural factors like human rights
violation, social discrimination on the basis of
race, religion, gender and caste, social problems
like crimes, terrorism, and war and political
factors like nature of the state, forms of the
government (democracy or dictatorship) level
of empowerment are some factors that are very
crucial in determining the nature of human
development. These aspects have special
significance in case of India and many other
developing countries.

Using the indicators selected by the UNDP,
the Planning Commission of India also
prepared the Human Development Report for
India. It used states and the Union Territories
as the units of analysis. Subsequently, each
state government also started preparing the
state level Human Development Reports, using
districts as the units of analysis. Although, the
final HDI by the Planning Commission of India
has been calculated by taking the three
indicators as discussed in the book entitled,
“Fundamentals of Human Geography”, yet,
this report also discussed other indicators like
economic attainment, social empowerment,
social distributive justice, accessibility, hygiene
and various welfare measures undertaken by
the state. Some of the important indicators have
been discussed in the following pages.

Indicators of Economic Attainments

Rich resource base and access to these
resources by all, particularly the poor, down
trodden and the marginalised is the key to
productivity, well-being and human
development. Gross National Product (GNP)
and its per capita availability are taken as
measures to assess the resource base/
endowment of any country. For India, it is
estimated that its GDP was Rs. 3200 thousand
crores (at current Price) and accordingly, per
capita income was Rs. 20,813 at current prices.
Apparently, these figures indicate an impressive

Country HDI value

Norway 0.963

Australia 0.955

Sweden 0.949

Switzerland 0.947

U.S.A. 0.944

Japan 0.943

U.K. 0.939

France 0.938

Germany 0.93

Argentina 0.863

Cuba 0.817

Russia 0.795

Brazil 0.792

Country HDI value

Thailand 0.778

Sri Lanka 0.751

Iran 0.736

Indonesia 0.697

Egypt 0.659

India 0.602

Myanmar 0.578

Pakistan 0.527

Nepal 0.526

Bangladesh 0.52

Kenya 0.474

Zambia 0.394

Chad 0.341

Niger 0.281

Table 3.1 : Human Development Index
Values of India and some other Countries

Source: UNDP Human Development Report 2005, Oxford
University Press. pp.219-222.
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26 India : People and Economy

performance but, prevalence of poverty,
deprivation, malnutrition, illiteracy, various
types of prejudices and above all social
distributive injustices and large-scale regional
disparities belie all the so-called economic
achievements.

There are a few developed States like
Maharashtra, Punjab, Haryana, Gujarat and
Delhi that have per capita income more than
Rs. 4,000 (figure at 1980-81 prices) per year
and there are a large number of poorer States
like Uttar Pradesh, Bihar, Orissa, Madhya
Pradesh, Assam, Jammu and Kashmir, etc.
which have recorded per capita income less
than Rs. 2,000. Corresponding to these
disparities, the developed states have higher per
capita consumption expenditure as compared
to the poorer states. It was estimated to be more
than Rs. 690 per capita per month in States
like Punjab, Haryana, Kerala, Maharashtra and
Gujarat and below Rs. 520 per capita per
month in States like Uttar Pradesh, Bihar,
Orissa and Madhya Pradesh, etc. These
variations are indicative of some other deep-
seated economic problems like poverty,
unemployment and under-employment.

The disaggregated data of poverty for
the states show that there are States like
Orissa and Bihar which have recorded more
than 40 per cent of their population living
below the poverty line. The States of Madhya
Pradesh, Sikkim, Assam, Tripura, Arunachal
Pradesh, Meghalaya, Nagaland have more
than 30 per cent of their population below
poverty l ine. “Poverty is a state of
deprivation. In absolute terms it reflects the
inability of an individual to satisfy certain
basic needs for a sustained, healthy and
reasonably productive living.” Employment
rate for educated youth is 25 per cent. Jobless
growth and rampant unemployment are some

State %  of Population
below

poverty line

Andhra Pradesh 15.77

Arunachal Pradesh 33.47

Assam 36.09

Bihar 42.60
Goa 4.40

Gujarat 14.07

Haryana 8.47
Himachal Pradesh 7.63

West Bengal 27.02

Andaman & Nicobar 20.99
Chandigarh 5.75

Jammu & Kashmir 3.48

Karnataka 20.04

Kerala 12.72
Madhya Pradesh 37.43

Maharashtra 25.02

Manipur 28.54
Meghalaya 33.87

Mizoram 19.47

Dadra & Nagar Haveli 17.14

Daman & Diu 4.44
Delhi 8.23

Nagaland 32.67

Orissa 47.15
Punjab 6.16

Rajasthan 15.28

Sikkim 36.55
Tamil Nadu 21.12

Tripura 34.44

Uttar Pradesh 31.15

Lakshadweep 15.60
Pondichery 21.67

India 26.10

Source: Planning Commission of India, (2001): India
National Human Development Report, p.166.

Table 3.2 : Poverty in India, 1999-2000

Which one of the states in India has the highest proportion of population below poverty line?

Arrange the states on the basis of their percentage of population below poverty line in ascending order.

Select 10 states which have the high proportion of population below poverty line and represent the data by bar
diagram.
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of the important reasons for higher incidences
of poverty in India.

Indicators of a Healthy LifeIndicators of a Healthy LifeIndicators of a Healthy LifeIndicators of a Healthy LifeIndicators of a Healthy Life

Life free from illness and ailment and living a
reasonably long life span are indicative of a
healthy life. Availability of pre and post natal
health care facilities in order to reduce infant
mortality and post delivery deaths among
mothers, old age health care, adequate nutrition
and safety of individual are some important
measures of a healthy and reasonably long life.
India has done reasonably well in some of the
health indicators like decline in death rate from
25.1 per thousand in 1951 to 8.1 per thousand
in 1999 and infant mortality from 148 per
thousand to 70 during the same period.
Similarly, it also succeeded in increasing life
expectancy at birth from 37.1 years to 62.3
years for males and 36.2 to 65.3 years for
females from 1951 to 1999. Though, these are
great achievements, a lot needs to be done.
Similarly, it has also done reasonably well in
bringing down birth rate from 40.8 to 26.1
during the same years, but it still is much higher
than many developed countries.

The situation is more alarming when seen
in the context of gender specific and rural and
urban health indicators. India has recorded
declining female sex ratio. The findings of 2001
Census of India are very disturbing particularly
in case of child sex ratio between 0-6 age
groups. The other significant features of the
report are, with the exception of Kerala, the
child sex ratio has declined in all the states
and it is the most alarming in the developed
state of Haryana and Punjab where it is
below 800 female children per thousand
male children. What factors are responsible for
it? Is it the social attitude or scientific methods
of sex-determination?

Indicators of Social Empowerment

“Development is freedom”. Freedom from
hunger, poverty, servitude, bondage,
ignorance, illiteracy and any other forms of
domination is the key to human development.
Freedom in real sense of the term is possible
only with the empowerment and participation

of the people in the exercise of their capabilities
and choices in the society. Access to knowledge
about the society and environment are

State Total Female
literacy literacy

Andaman & Nicobar 81.18 75.29

Andhra Pradesh 61.11 51.17

Arunachal Pradesh 54.74 44.24

Assam 64.28 56.03

Bihar 47.53 33.57

Chandigarh 85.65 76.65

Chhattisgarh 65.18 52.4

Dadra & Nagar Haveli 60.03 42.99

Daman & Diu 81.09 70.37

Delhi 81.82 75

Goa 82.32 75.51

Gujarat 69.97 58.6

Haryana 68.59 56.31

Himachal Pradesh 77.13 68.08

Jammu & Kashmir 54.46 41.82

Jharkhand 54.13 39.38

Karnataka 67.04 57.45

Kerala 90.92 87.86

Lakshadweep 87.52 81.56

Madhya Pradesh 64.11 50.28

Maharashtra 77.27 67.51

Manipur 68.87 59.7

Meghalaya 63.31 60.41

Mizoram 88.49 86.13

Nagaland 67.11 61.92

Orissa 63.61 50.97

Pondicherry 81.49 74.13

Punjab 69.95 63.55

Rajasthan 61.03 44.34

Sikkim 69.68 61.46

Tamil Nadu 73.47 64.55

Tripura 73.66 65.41

Uttar Pradesh 57.36 42.98

Uttaranchal 72.28 60.26

West Bengal 69.22 60.22

India 65.38 54.16

Table 3.3 : India Literacy Rates, 2001

Source: Census of India, 2001; Provisional Population
Tables Series -1, p.142.
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28 India : People and Economy

fundamental to freedom. Literacy is the
beginning of access to such a world of
knowledge and freedom.

Represent the literacy rates for states having more than
the national average by bar diagram after arranging the
data in descending order.

Why is the total literacy rates in Kerala, Mizoram,
Lakshadweep and Goa are higher than other states?

Can literacy reflect the status of Human Developments?
Debate.

Table 3.3 showing the percentage of
literates in India reveals some interesting
features:

• Overall literacy in India is
approximately 65. 4 per cent (2001).
while female literacy is 54.16 per cent.

• Total literacy as well as female literacy
is higher than the national average in
most of the states from south India.

• There are wide regional disparities in
literacy rate across the states of India.
There is a state like Bihar which has
very low (47.53 per cent) literacy and
there are states like Kerala and
Mizoram which have literacy rates of
90.92 and 88.49 per cent respectively.

Apart from the spatial variations,
percentage of literates in the rural areas and
among the marginalised sections of our society
such as females, scheduled castes, scheduled
tribes, agricultural labourers, etc. is very low.
It is worth mentioning here that though, there
has been improvement in the percentage of
literates among the marginalised section yet the
gap between the richer and the marginalised
sections of the population has increased over
the years.

Human Development Index in IndiaHuman Development Index in IndiaHuman Development Index in IndiaHuman Development Index in IndiaHuman Development Index in India

In the backdrop of the above-mentioned
important indicators the Planning Commission
calculated the human development index by
taking states and union territories as the unit
of analysis.

India has been placed among the
countries showing medium human
development. What is the rank of India among
the 172 countries of the world? As indicated
in table 3.4 Kerala with the composite index
value of 0.638 is placed at the top rank
followed by Punjab (0.537), Tamil Nadu (0.531)
Maharashtra (0.523) and Haryana (0.509). As
expected, states like Bihar (0.367), Assam
(0.386), Uttar Pradesh (0.388), Madhya
Pradesh (0.394) and Orissa (0.404) are at the
bottom among the 15 major states in India.

There are several socio-political, economic
and historical reasons for such a state of
affairs. Kerala is able to record the highest value
in the HDI largely due to its impressive
performance in achieving near hundred per
cent literacy (90.92 per cent) in 2001. In a
different scenario the states like Bihar, Madhya
Pradesh, Orissa, Assam and Uttar Pradesh
have very low literacy. For example, total
literacy rate for Bihar was as low as 60.32 per
cent during the same year. States showing
higher total literacy rates have less gaps
between the male and female literacy rates. For
Kerala, it is 6.34 per cent, while it is 26.75 per
cent in Bihar and 25.95 per cent in Madhya
Pradesh.

State HDI Value

Andhra Pradesh 0.416

Assam 0.386
Bihar 0.367

Gujarat 0.479

Haryana 0.509
Karnataka 0.478

Kerala 0.638

Madhya Pradesh 0.394

Maharashtra 0.523
Orissa 0.404

Punjab 0.537

Rajasthan 0.424
Tamil Nadu 0.531

Uttar Pradesh 0.388

West Bengal 0.472

Table 3.4 : India – Human Development
Index-2001

Source: Planning Commission of India (2001): India
National Human Development Report 2001, p.25
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Apart from the educational attainment, the
levels of economic development too play
significant impacts on HDI. Economically
developed states like Maharashtra, Tamil Nadu
and Punjab and Haryana have higher value of
HDI as compared to states like Assam, Bihar,
Madhya Pradesh, etc.

Regional distortions and social
disparities which developed during the
colonial period continue to play an important
role in the Indian economy, polity and society.
The Government of India has made concerted
efforts to institutionalise the balanced
development with its main focus on social
distributive justice through planned
development. It has made significant
achievements in most of the fields but, these
are still below the desired level.

Population, Population, Population, Population, Population, EEEEEnvironment and Developmentnvironment and Developmentnvironment and Developmentnvironment and Developmentnvironment and Development

Development in general and human
development in particular is a complex concept
used in social sciences. It is complex because
for ages it was thought that development is a
substantive concept and once it is achieved it
will address all the socio-cultural and
environmental ills of the society. Though,
development has brought in significant
improvement in the quality of life in more than
one way but increasing regional disparities,
social inequalities, discriminations, deprivations,
displacement of people, abuse of human rights
and undermining human values and
environmental degradation have also increased.

Considering the gravity and sensitivity of
the issues involved, the UNDP in its Human

Can you find out the
causes of the above
problems? © N
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Development Report 1993, tried to amend some
of the implicit biases and prejudices which were
entrenched in the concept of development.
People’s participation and their security were the
major issues in the Human Development Report
of 1993. It also emphasised on progressive
democratisation and increasing empowerment
of people as minimum conditions for human
development. The report recognised greater
constructive role of ‘Civil Societies’ in bringing
about peace and human development. The civil
society should work for building up opinion for
reduction in the military expenditure, de-
mobilisation of armed forces, transition from
defence to production of basic goods and services
and particularly disarmament and reduction in
the nuclear warheads by the developed
countries. In a nuclearised world, peace and
well-being are major global concerns.

At the other extreme of this approach lie
the views expressed by the Neo-Malthusians,
environmentalists and radical ecologists. They
believe that for a happy and peaceful social life
proper balance between population and
resources is a necessary condition. According
to these thinkers, the gap between the resources
and population has widened after eighteenth
century. There have been marginal expansion
in the resources of the world in the last three
hundred years but there has been phenomenal
growth in the human population. Development
has only contributed in increasing the multiple
uses of the limited resources of the world while
there has been enormous increase in the demand
for these resources. Therefore, the prime task
before any development activity is to maintain
parity between population and resources.

Scholar like Sir Robert Malthus was the first
one to voice his concern about the growing

scarcity of resources as compared to the human
population. Apparently this argument looks
logical and convincing, but a critical look will
reveal certain intrinsic flaws such as resources
are not a neutral category. It is not the
availability of resources that is as important as
their social distribution. Resources everywhere
are unevenly distributed. Rich countries and
people have access to large resource baskets
while the poor find their resources shrinking.
Moreover, unending pursuit for the control of
more and more resources by the powerful and
use of the same for exhibiting ones prowess  is
the prime cause of conflicts as well as the
apparent contradictions between population-
resource and development.

Indian culture and civilisation have been
very sensitive to the issues of population,
resource and development for a long time. It
would not be incorrect to say that the ancient
scriptures were essentially concerned about the
balance and harmony among the elements of
nature. Mahatma Gandhi in the recent times
advocated the reinforcement of the harmony and
balance between the two. He was quite
apprehensive about the on-going development
particularly the way industrialisation has
institutionalised the loss of morality, spirituality,
self-reliance, non-violence and mutual co-
operation and environment. In his opinion,
austerity for individual, trusteeship of social
wealth and non-violence are the key to attain
higher goals in the life of an individual as well as
that of a nation. His views were also re-echoed
in the Club of Rome Report “Limits to Growth”
(1972), Schumacher’s book “Small is
Beautiful” (1974), Brundtland Commission’s
Report “Our Common Future” (1987) and
finally in the “Agenda-21 Report of the Rio
Conference” (1993).
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EXERCISES

1 . Choose the right answers of the following from the given options.

(i) Which one of the following is India’s rank in terms of Human Development
Index among the countries of the world in 2005?

(a) 126 (c) 128

(b) 127 (d) 129

(ii) Which one of the following states of India has the highest rank in the
Human Development Index?

(a) Tamil Nadu (c) Kerala

(b) Punjab (d) Haryana

(iii) Which one of the following states of India has the lowest female literacy?

(a) Jamu and Kashmir (c) Jharkhand

(b) Arunachal Pradesh (d) Bihar

(iv) Which one of the following states of India has the lowest female child sex
ratio 0-6 years?

(a) Gujarat (c)    Punjab

(b) Haryana (d)    Himachal Pradesh

(v) Which one of the following Union Territories of India has the highest
literacy rate?

(a) Lakshadweep (c)   Daman and Diu

(b) Chandigarh (d)    Andaman and Nicobar Islands
2 . Answer the following questions in about 30 words.

(i) Define Human Development.

(ii) Give two reasons for low levels of Human Development in most of the
Northern States of India.

(iii) Give two reasons for declining child sex ratio in India.

3 . Answer the following questions in about 150 words.

(i) Discuss the spatial patterns of female literacy in India in 2001 and bring
out the reasons responsible for it.

(ii) Which factors have caused spatial variations in the levels of Human
Development among the 15 major states in India?
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Unit IIUnit IIUnit IIUnit IIUnit II
Chapter 4

HUMAN
SETTLEMENTS

Human Settlement means cluster of dwellings
of any type or size where human beings live.
For this purpose, people may erect houses and
other structures and command some area or
territory as their economic support-base. Thus,
the process of settlement inherently involves
grouping of people and apportioning of territory
as their resource base.

Settlements vary in size and type. They
range from a hamlet to metropolitan cities. With
size, the economic character and social structure
of settlements changes and so do its ecology and
technology. Settlements could be small and
sparsely spaced; they may also be large and
closely spaced. The sparsely located small
settlements are called villages, specialising in
agriculture or other primary activities. On the
other hand, there are fewer but larger settlements
which are termed as urban settlements
specialising in secondary and tertiary activities.
The basic differences between rural and urban
settlements are as follows :

• The rural settlements derive their life
support or basic economic needs from
land based primary economic activities,
whereas, urban settlements, depend on
processing of raw materials and
manufacturing of finished goods on the
one hand and a variety of services on the
other.

• Cities act as nodes of economic growth,
provide goods and services not only to
urban dwellers but also to the people of
the rural settlements in their hinterlands
in return for food and raw materials. This
functional relationship between the urban
and rural settlements takes place through
transport and communication network.

• Rural and urban settlements differ in
terms of social relationship, attitude and
outlook. Rural people are less mobile and
therefore, social relations among them are
intimate. In urban areas, on the other
hand, way of life is complex and fast, and
social relations are formal.

TTTTTypes ofypes ofypes ofypes ofypes of  R R R R Rururururural Settlemental Settlemental Settlemental Settlemental Settlement

Types of the settlement are determined by the
extent of the built-up area and inter-house
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Semi-Clustered Settlements

Semi-clustered or fragmented settlements may
result from tendency of clustering in a
restricted area of dispersed settlement. More
often such a pattern may also result from
segregation or fragmentation of a large compact
village. In this case, one or more sections of
the village society choose or is forced to live a
little away from the main cluster or village. In
such cases, generally, the land-owning and
dominant community occupies the central part
of the main village, whereas people of lower
strata of society and menial workers settle on
the outer flanks of the village. Such settlements
are widespread in the Gujarat plain and some
parts of Rajasthan.

distance. In India compact or clustered village
of a few hundred houses is a rather universal
feature, particularly in the northern plains.
However, there are several areas, which have
other forms of rural settlements. There are
various factors and conditions responsible for
having different types of rural settlements in
India. These include: (i) physical features –
nature of terrain, altitude, climate and
availability of water (ii) cultural and ethenic
factors – social structure, caste and religion
(iii) security factors – defence against thefts and
robberies. Rural settlements in India can
broadly be put into four types:

•  Clustered, agglomerated or nucleated,
•  Semi-clustered or fragmented,
•  Hamleted, and
•  Dispersed or isolated.

Clustered Settlements

The clustered rural settlement is a compact or
closely built up area of houses. In this type of
village the general living area is distinct and
separated from the surrounding farms, barns
and pastures. The closely built-up area and its

intervening streets present some recognisable
pattern or geometric shape, such as
rectangular, radial, linear, etc. Such settlements
are generally found in fertile alluvial plains and
in the northeastern states. Sometimes, people
live in compact village for security or defence
reasons, such as in the Bundelkhand region of
central India and in Nagaland. In Rajasthan,
scarcity of water has necessitated compact
settlement for maximum utilisation of available
water resources.

Hamleted Settlements

Sometimes settlement is fragmented into several
units physically separated from each other
bearing a common name. These units are locally
called panna, para, palli, nagla, dhani, etc. in
various parts of the country. This segmentation
of a large village is often motivated by social
and ethnic factors. Such villages are more
frequently found in the middle and lower Ganga
plain, Chhattisgarh and lower valleys of the
Himalayas.

Dispersed Settlements

Dispersed or isolated settlement pattern in India
appears in the form of isolated huts or hamlets
of few huts in remote jungles, or on small hills

Fig. 4.1 : Clustered Settlements in the North-eastern states

Fig. 4.2 : Semi-clustered settlements
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Ancient Towns

There are number of towns in India having
historical background spanning over 2000
years. Most of them developed as religious and
cultural centres. Varanasi is one of the important
towns among these. Prayag (Allahabad),
Pataliputra (Patna), Madurai are some other
examples of ancient towns in the country.

Medieval Towns

About 100 of the existing towns have their roots
in the medieval period. Most of them developed
as headquarters of principalities and kingdoms.
These are fort towns which came up on the
ruins of ancient towns. Important among them
are Delhi, Hyderabad, Jaipur, Lucknow, Agra
and Nagpur.

Modern Towns

The British and other Europeans have
developed a number of towns in India.
Starting their foothold on coastal locations,
they first developed some trading ports such
as Surat, Daman, Goa, Pondicherry, etc. The
British later consolidated their hold around
three principal nodes – Mumbai (Bombay),
Chennai (Madras), and Kolkata (Calcutta) –
and built them in the British style. Rapidly

with farms or pasture on the slopes. Extreme
dispersion of settlement is often caused by
extremely fragmented nature of the terrain and
land resource base of habitable areas. Many
areas of Meghalaya, Uttaranchal, Himachal
Pradesh and Kerala have this type of settlement.

Urban SettlementsUrban SettlementsUrban SettlementsUrban SettlementsUrban Settlements

Unlike rural settlements, urban settlements
are generally compact and larger in size.
They are engaged in a variety of non-
agricultural, economic and administrative
functions. As mentioned earlier, cities are
functionally linked to rural areas around
them. Thus, exchange of goods and services
is performed sometimes directly and
sometimes through a series of market towns
and cities. Thus, cities are connected directly
as well as indirectly with the villages and also
with each other. You can see the definition
of towns in Chapter 10 of the book,
“Fundamentals of Human Geography.”

Evolution of Towns in India

Towns flourished since prehistoric times in
India. Even at the time of Indus valley
civilisation, towns like Harappa and
Mohanjodaro were in existence. The following
period has witnessed evolution of towns. It
continued with periodic ups and downs until
the arrival of Europeans in India in the
eighteenth century. On the basis of their
evolution in different periods, Indian towns may
be classified as:

• Ancient towns, • Medieval towns, and
• Modern towns.

extending their domination either directly or
through control over the princely states, they
established their administrative centres, hill-
towns as summer resorts, and added new civil,

Fig. 4.3 : Dispersed settlements in Nagaland

Fig. 4.4 : A view of the modern city
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Fig. 4.5 : India – Metropolitan Cities, 2001
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Year Number of Urban Population % of Total Decennial
Towns/UAs (in Thousands) Population Growth (%)

1901 1,827 25,851.9 10.84 —-

1911 1,815 25,941.6 10.29 0.35

1921 1,949 28,086.2 11.18 8.27

1931 2,072 33,456.0 11.99 19.12

1941 2,250 44,153.3 13.86 31.97

1951 2,843 62,443.7 17.29 41.42

1961 2,365 78,936.6 17.97 26.41

1971 2,590 1,09,114 19.91 38.23

1981 3,378 1,59,463 23.34 46.14

1991 4,689 2,17,611 25.71 36.47

2001 5,161 2,85,355 27.78 31.13

2011* 7,935 3,77,000 31.16 31.08

Table 4.1 : India – Trends of Urbanisation 1901-2011

administrative and military areas to them.
Towns based on modern industries also
evolved after 1850. Jamshedpur can be cited
as an example.

After independence, a large number of
towns have been developed as administrative
headquarters, e.g. Chandigarh, Bhubaneswar,
Gandhinagar, Dispur, etc. and industrial
centres such as Durgapur, Bhilai, Sindri,
Barauni. Some old towns also developed
as satellite towns around metropolitan
cities such as Ghaziabad, Rohtak, Gurgaon
around Delhi. With increasing investment
in rural areas, a large number of medium
and small towns have developed all over
the country.

Urbanisation in IndiaUrbanisation in IndiaUrbanisation in IndiaUrbanisation in IndiaUrbanisation in India

The level of urbanisation is measured in
terms of percentage of urban population to
total population. The level of urbanisation in
India in 2001 was 28 per cent, which is quite
low in comparison to developed countries.
Total urban population has increased eleven
fold during twentieth century. Enlargement
of urban centres and emergence of new towns
have played a significant role in the growth
of urban population and urbanisation in the
country. (Table 4.1). But the growth rate of
urbanisation has slowed down during last
two decades.

Classification of Towns on the basis of
Population Size

Census of India classifies urban centres into
six classes as presented in Table 4.2. Urban
centre with population of more than one lakh
is called a city or class I town. Cities
accommodating population size between one
to five million are called metropolitan cities and
more than five million are mega cities. Majority
of metropolitan and mega cities are urban
agglomerations. An urban agglomeration may
consist of any one of the following three

Fig. 4.6 : India : Distribution of urban
population (%), according to size class of

urban centre — 2001

*Source: Census of India, 2011 http.//www.censusindia.gov.in (Provisional)
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combinations: (i) a town and its adjoining
urban outgrowths, ( i i )  two or more
contiguous towns with or without their
outgrowths, and (iii) a city and one or more
adjoining towns with their outgrowths
together forming a contiguous spread.
Examples of urban outgrowth are railway
colonies, university campus, port area,
military cantonment, etc. located within the
revenue limits of a village or villages
contiguous to the town or city.

It is evident from Table 4.2 that more than
60 per cent of urban population in India lives
in Class I towns. Out of 423 cities, 35 cities/
urban agglomerations are metropolitan cities
(Fig.4.6). Six of them are mega cities with
population over five million each. More than
one-fifth (21.0%) of urban population lives in
these mega cities.

Among them, Greater Mumbai is the
largest agglomeration with 16.4 million
people. Kolkata, Delhi, Chennai, Bangalore
and Hyderabad are other mega cities in the
country.

Functional Classification of Towns

Apart from their role as central or nodal places,
many towns and cities perform specialised
services. Some towns and cities specialise in
certain functions and they are known for
some specific activities, products or services.
However, each town performs a number of
functions. On the basis of dominant or
specialised functions, Indian cities and towns
can be broadly classified as follows:

Class Population Size Number Population % of total % Growth
(Million) Urban 1991-2001

Population

All classes
Total 5161 285.35 100 31.13
I 1,00,000 and more 423 172.04 61.48 23.12
II 50,000 – 99,999 498 34.43 12.3 43.45
III 20,000 – 49,999 1386 41.97 15.0 46.19
IV 10,000 – 9,999 1560 22.6 8.08 32.94
V 5,000 – 9,999 1057 7.98 2.85 41.49
VI Less than 5,000 227 0.8 0.29 21.21

Table 4.2 : India – Class-wise number of towns and cities
and their population, 2001

Administrative towns and cities

Towns supporting administrative headquarters
of higher order are administrative towns, such
as Chandigarh, New Delhi, Bhopal, Shillong,
Guwahati, Imphal, Srinagar, Gandhinagar,
Jaipur Chennai, etc.

Industrial towns

Industries constitute prime motive force of these
cities such as Mumbai, Salem, Coimbatore,
Modinagar, Jamshedpur, Hugli, Bhilai, etc.

Transport Cities

They may be ports primarily engaged in export
and import activities such as Kandla, Kochchi,
Kozhikode, Vishakhapatnam, etc. or hubs of
inland transport such as Agra, Dhulia, Mughal
Sarai, Itarsi, Katni, etc.

Commercial towns

Towns and cities specialising in trade and
commerce are kept in this class. Kolkata,
Saharanpur, Satna, etc. are some examples.

Mining towns

These towns have developed in mineral rich
areas such as Raniganj, Jharia, Digboi,
Ankaleshwar, Singrauli, etc.

Garrisson Cantonment towns

These towns emerged as garrisson towns such
as Ambala, Jalandhar, Mhow, Babina,
Udhampur, etc.
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Rank Name of Urban Population
Agglomeration/ (in million)

Cities

1 Greater Mumbai 16.37
2 Kolkata 13.22
3 Delhi 12.79
4 Chennai 6.42
5 Bangalore 5.69
6 Hyderabad 5.53
7 Ahmedabad 4.52
8 Pune 3.76
9 Surat 2.81

10 Kanpur 2.69
11 Jaipur 2.32
12 Lucknow 2.27
13 Nagpur 2.12
14 Patna 1.71
15 Indore 1.64
16 Vadodara 1.49
17 Bhopal 1.45
18 Coimbatore 1.45
19 Ludhiana 1.39
20 Kochchi 1.36
21 Vishakhapatnam 1.33
22 Agra 1.32
23 Varanasi 1.21
24 Madurai 1.19
25 Meerut 1.17
26 Nashik 1.15
27 Jabalpur 1.12
28 Jamshedpur 1.10
29 Asansol 1.09
30 Dhanbad 1.06
31 Faridabad 1.05
32 Allahabad 1.05
33 Amritsar 1.01
34 Vijayawada 1.01
35 Rajkot 1.00

Total 107.88

Table 4.3 : India – Population of Million
plus Cities/Urban Agglomeration, 2001

Educational towns

Starting as centres of education, some of the
towns have grown into major campus towns
such as Roorki, Varanasi, Aligarh, Pilani,
Allahabad etc.

Religious and cultural towns

Varanasi, Mathura, Amritsar, Madurai, Puri,
Ajmer, Pushkar, Tirupati, Kurukshetra,
Haridwar, Ujjain came to prominence due to
their religious/cultural significance.

Tourist towns

Nainital, Mussoorie, Shimla, Pachmarhi,
Jodhpur, Jaisalmer, Udagamandalam (Ooty),
Mount Abu are some of the tourist destinations.

The cities are not static in their function. The
functions change due to their dynamic nature.

Even specialised cities, as they grow into
metropolises become multifunctional wherein
industry, business, administration, transport,
etc. become important. The functions get so
intertwined  that the city can not be categorised
in a particular functional class.

List the urban agglomerations/cities state-
wise and see the state-wise population
under this category of cities.

EXERCISESEXERCISESEXERCISESEXERCISESEXERCISES

1. Choose the right answers of the following from the given options.

(i) Which one of the following towns is NOT located on a river bank?

(a) Agra (c) Patna

(b) Bhopal (d) Kolkata

For Census of India 2011 see appendix on Page No. 161
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(ii) Which one of the following is NOT the part of the definition of a town as
per the census of India?

(a) Population density of 400 persons per sq km.

(b) Presence of municipality, corporation, etc.

(c) More than 75% of the population engaged in primary sector.

(d) Population size of more than 5,000 persons.

(iii) In which one of the following environments does one expect the presence
of dispersed rural settlements?

(a) Alluvial plains of Ganga

(b) Arid and semi-arid regions of Rajasthan

(c) Lower valleys of Himalayas

(d) Forests and hills in north-east

(iv) Which one of the following group of cities have been arranged in the
sequence of their ranks i.e. 1, 2, 3 and 4 in size?

(a) Greater Mumbai, Bangalore, Kolkata, Chennai

(b) Delhi, Greater Mumbai, Chennai, Kolkata

(c) Kolkata, Greater Mumbai, Chennai, Kolkata

(d) Greater Mumbai, Kolkata, Delhi, Chennai

2. Answer the following questions in about 30 words.

(i) What are garrisson towns? What is their function?

(ii) How can one identify an urban agglomeration?

(iii) What are the main factors for the location of villages in desert regions?

(iv) What are metropolitan cities? How are they different from urban
agglomerations?

3. Answer the following questions in about 150 words.

(i) Discuss the features of different types of rural settlements. What are the
factors responsible for the settlement patterns in different physical
environments?

(ii) Can one imagine the presence of only one-function town? Why do the
cities become multi-functional?
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Unit IIIUnit IIIUnit IIIUnit IIIUnit III
Chapter 5

LAND RESOURCES
AND AGRICULTURE

You must have observed that the land around
you is put to different uses. Some land is
occupied by rivers, some may have trees and
on some parts roads and buildings have been
built. Different types of lands are suited to
different uses. Human beings thus, use land
as a resource for production as well as residence
and recreation. Thus, the building of your
school, roads on which you travel, parks in
which you play, fields in which crops are grown
and the pastures where animals graze represent
different uses to which land is put.

Land Use CategoriesLand Use CategoriesLand Use CategoriesLand Use CategoriesLand Use Categories

Land-use records are maintained by land
revenue department. The land use categories
add up to reporting area, which is somewhat
different from the geographical area. The
Survey of India is responsible for measuring
geographical area of administrative units in
India. Have you ever used a map prepared by
Survey of India? The difference between the two
concepts are that while the former changes
somewhat depending on the estimates of the
land revenue records, the latter does not change
and stays fixed as per Survey of India
measurements. You may be familiar with land
use categories as they are also included in your
Social Science textbook of Class X.

The land-use categories as maintained in
the Land Revenue Records are as follows :

(i) Forests : It is important to note that
area under actual forest cover is
different from area classified as forest.
The latter is the area which the
Government has identified and
demarcated for forest growth. The land
revenue records are consistent with
the latter definition. Thus, there may
be an increase in this category without
any increase in the actual forest cover.

(ii) Land put to Non-agricultural Uses :
Land under settlements (rural and
urban), infrastructure (roads, canals,
etc.), industries, shops, etc. are
included in this category. An expansion
in the secondary and tertiary activities
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would lead to an increase in this
category of land-use.

(iii) Barren and Wastelands : The land
which may be classified as a
wasteland such as barren hilly
terrains, desert lands, ravines, etc.
normally cannot be brought under
cultivation with the available
technology.

(iv) Area under Permanent Pastures and
Grazing Lands : Most of this type land
is owned by the village ‘Panchayat’ or
the Government. Only a small
proportion of this land is privately
owned. The land owned by the village
panchayat comes under ‘Common
Property Resources’.

(v) Area under Miscellaneous Tree
Crops and Groves(Not included is
Net sown Area) :  The land under
orchards and fruit trees are included
in this category. Much of this land is
privately owned.

(vi) Culturable Waste-Land : Any land
which is left fallow (uncultivated) for
more than five years is included in this
category. It can be brought under
cultivation after improving it through
reclamation practices.

(vii) Current Fallow :  This is the land
which is left without cultivation for one
or less than one agricultural year.
Fallowing is a cultural practice adopted
for giving the land rest. The land
recoups the lost fertility through natural
processes.

(viii) Fallow other than Current Fallow :
This is also a cultivable land which is
left uncultivated for more than a year
but less than five years. If the land is
left uncultivated for more than five
years, it would be categorised as
culturable wasteland.

(ix) Net Area Sown  :  The physical
extent of land on which crops are
sown and harvested is known as net
sown area.

Land-use Changes in IndiaLand-use Changes in IndiaLand-use Changes in IndiaLand-use Changes in IndiaLand-use Changes in India

Land-use in a region, to a large extent, is
influenced by the nature of economic
activities carried out in that region. However,
while economic activities change over time,
land, like many other natural resources, is
fixed in terms of its area. At this stage, one
needs to appreciate three types of changes
that an economy undergoes, which affect
land-use.

(i) The size of the economy (measured
in terms of value for all the goods and
services produced in the economy)
grows over time as a result of
increasing population, change in
income levels, available technology
and associated factors. As a result, the
pressure on land will increase with
time and marginal lands would come
under use.

(ii) Secondly, the composition of the
economy would undergo a change over
time. In other words, the secondary and
the tertiary sectors usually grow much
faster than the primary sector, specifically
the agricultural sector. This type of
change is common in developing
countries like India. This process would
result in a gradual shift of land from
agricultural uses to non-agricultural
uses. You would observe that such
changes are sharp around large urban
areas. The agricultural land is being used
for building purposes.

(iii) Thirdly, though the contribution of the
agricultural activities reduces over time,
the pressure on land for agricultural
activities does not decline. The reasons
for continued pressure on agricultural
land are:

(a) In developing countries, the
share of population dependent
on agriculture usually declines
much more slowly compared to
the decline in the sector’s share
in GDP.

(b) The number of people that the
agricultural sector has to feed is
increasing day by day.

Land  Resources and  Agriculture      41
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Compare the change in shares of primary, secondary
and tertiary sectors in GDP between 1960-61 and 1999-
2000 with the changes of land-use between 1960-61
and 2008-09 using Appendix (vii) Tables 1 and 2.

India has undergone major changes within
the economy over the past four or five decades,
and this has influenced the land-use changes
in the country. These changes between 1960-
61 and 2008-09 have been shown in Fig. 5.1.
There are two points that you need to remember
before you derive some meaning from this
figure. Firstly, the percentages shown in the
figure have been derived with respect to the
reporting area. Secondly, since even the
reporting area has been relatively constant over
the years, a decline in one category usually
leads to an increase in some other category.

Four categories have undergone increases,
while four have registered declines. Share of
area under forest, area under non-agricultural
uses, current fallow lands and net area sown
have shown an increase. The following
observations can be made about these
increases:

(i) The rate of increase is the highest in case
of area under non-agricultural uses. This
is due to the changing structure of
Indian economy, which is increasingly

depending on the contribution from
industrial and services sectors and
expansion of related infrastructural
facilities. Also, an expansion of area
under both urban and rural settlements
has added to the increase. Thus, the area
under non-agricultural uses is
increasing at the expense of wastelands
and agricultural land.

(ii) The increase in the share under forest,
as explained before, can be accounted
for by increase in the demarcated area
under forest rather than an actual
increase in the forest cover in the country.

(iii) The increase in the current fallow cannot
be explained from information
pertaining to only two points. The trend
of current fallow fluctuates a great deal
over years, depending on the variability
of rainfall and cropping cycles.

(iv) The increase in net area sown is a recent
phenomenon due to use of culturable
waste land for agricultural pupose.
Before which it was registering a slow
decrease. There are indications that
most of the decline had occurred due to
the increases in area under non-
agricultural use. (Note : the expansion
of building activity on agricultural land
in your village and city).

Note : Categories (iv) and (v) of Section I have been clubbed together in the graph.

Fig. 5.1
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The four categories that have registered a
decline are barren and wasteland, culturable
wasteland, area under pastures and tree crops
and fallow lands.

The following explanations can be given
for the declining trends:

(i) As the pressure on land increased, both
from the agricultural and non-
agricultural sectors, the wastelands and
culturable wastelands have witnessed
decline over time.

(ii) The decline in land under pastures and
grazing lands can be explained by
pressure from agricultural land. Illegal
encroachment due to expansion of
cultivation on common pasture lands is
largely responsible for this decline.

What is the difference between actual increase and
rate of increase? Work out the actual increase and
rate of increases for all the land use categories between
1960-61 and 2008-09 from the data given in the Appendix
(vii) (Table 1). Explain the results.

Note for Teacher

For calculating actual increase, the difference of the
land-use categories should be worked out over the two
periods.

For deriving the rate of increase, simple growth rate i.e.
(difference of values between the two time points i.e.
value of terminal year minus base year / base year or
1960-61 value) should be used, e.g.

!""
Net sown Area in 2008-09  Net sown Area in 1960-61

Net sown Area in 1960-61

#
$

Common PrCommon PrCommon PrCommon PrCommon Properoperoperoperoperty Rty Rty Rty Rty Resouresouresouresouresourcescescescesces

Land, according to its ownership can broadly
be classified under two broad heads – private
land and common property resources (CPRs).
While the former is owned by an individual or a
group of individuals, the latter is owned by the
state meant for the use of the community. CPRs
provide fodder for the livestock and fuel for the
households along with other minor forest
products like fruits, nuts, fibre, medicinal
plants, etc. In rural areas, such land is of

particular relevance for the livelihood of the
landless and marginal farmers and other
weaker sections since many of them depend on
income from their livestock due to the fact that
they have limited access to land. CPRs also are
important for women as most of the fodder and
fuel collection is done by them in rural areas.
They have to devote long hours in collecting fuel
and fodder from a degraded area of CPR.

CPRs can be defined as community’s natural
resource, where every member has the right of
access and usage with specified obligations,
without anybody having property rights over
them. Community forests, pasture lands, village
water bodies and other public spaces where a
group larger than a household or family unit
exercises rights of use and carries responsibility
of management are examples of CPRs.

Agricultural Land Use in IndiaAgricultural Land Use in IndiaAgricultural Land Use in IndiaAgricultural Land Use in IndiaAgricultural Land Use in India
Land resource is more crucial to the livelihood
of the people depending on agriculture:

(i) Agriculture is a purely land based
activity unlike secondary and tertiary
activities. In other words, contribution
of land in agricultural output is more
compared to its contribution in the
outputs in the other sectors. Thus, lack
of access to land is directly correlated
with incidence of poverty in rural areas.

(ii) Quality of land has a direct bearing on
the productivity of agriculture, which is
not true for other activities.

(iii) In rural areas, aside from its value as a
productive factor, land ownership has
a social value and serves as a security
for credit, natural hazards or life
contingencies, and also adds to the social
status.

An estimation of the total stock of
agricultural land resources (i.e. total cultivable
land) can be arrived at by adding up net sown
area, all fallow lands and culturable wasteland.
It may be observed from Table 5.1 that over the
years, there has been a marginal decline in the
available total stock of cultivable land as a
percentage to total reporting area. There has been
a greater decline of cultivated land, in spite of a
corresponding decline of cultivable wasteland.
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It is clear from the above discussion that
the scope for bringing in additional land under
net sown area in India is limited. There is, thus,
an urgent need to evolve and adopt land-saving
technologies. Such technologies can be classified
under two heads – those which raise the yield
of any particular crop per unit area of land and
those which increase the total output per unit
area of land from all crops grown over one
agricultural year by increasing land-use
intensity. The advantage of the latter kind of
technology is that along with increasing output
from limited land, it also increases the demand
for labour significantly. For a land scarce but
labour abundant country like India, a high
cropping intensity is desirable not only for fuller
utilisation of land resource, but also for
reducing unemployment in the rural economy.

The cropping intensity (CI) is calculated as
follows :

!""
GCA

Cropping Intensity in percentage
NSA

% !

Cropping Seasons in India

There are three distinct crop
seasons in the northern and
interior parts of country, namely
kharif, rabi and zaid.  The kharif
season largely coincides with
Southwest Monsoon under which
the cultivation of tropical crops
such as rice, cotton, jute, jowar,
bajra and tur is possible. The rabi
season begins with the onset of
winter in October-November and
ends in March-April.  The low
temperature conditions during

this season facilitate the cultivation of temperate
and subtropical crops such as wheat, gram and
mustard. Zaid is a short duration summer
cropping season beginning after harvesting of
rabi crops. The cultivation of watermelons,
cucumbers, vegetables and fodder crops during
this season is done on irrigated lands. However,
this type of distinction in the cropping season
does not exist in southern parts of the country.
Here, the temperature is high enough to grow
tropical crops during any period in the year
provided the soil moisture is available.
Therefore, in this region same crops can be
grown thrice in an agricultural year provided
there is sufficient soil moisture.

Types of Farming

On the basis of main source of moisture for
crops, the farming can be classified as irrigated
and rainfed (barani).  There is difference in the
nature of irrigated farming as well based on
objective of irrigation, i.e. protective or
productive. The objective of protective irrigation

Agricultural Land-use As a percentage of   As percentage of
Categories    Reporting Area total cultivated land

1960-61 2008-09 1960-61 2008-09

Culturable Waste Land 6.23 4.17 10.61 7.14

Fallow other than Current Fallow 3.5 3.37 5.96 5.75
Current Fallow 3.73 4.76 6.35 8.13
Net Area Sown 45.26 46.24 77.08 78.98

Total Cultivable Land 58.72 58.54 100.00 100.00

Table 5.1 : Composition of Total Cultivable Land

Cropping Season Major Crops Cultivated

Northern States Southern States

Kharif Rice, Cotton, Bajra, Rice, Maize, Ragi,
June-September Maize, Jowar, Tur Jowar, Groundnut

Rabi Wheat, Gram, Rapeseeds Rice, Maize, Ragi,
October – March and Mustard, Barley Groundnut, Jowar

Zaid Vegetables, Fruits, Rice, Vegetables,
    April–June Fodder Fodder

Table 5.2 : Cropping Seasons in India
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is to protect the crops from adverse effects of soil
moisture deficiency which often means that
irrigation acts as a supplementary source of water
over and above the rainfall.  The strategy of this
kind of irrigation is to provide soil moisture to
maximum possible area.  Productive irrigation is
meant to provide sufficient soil moisture in the
cropping season to achieve high productivity.  In
such irrigation the water input per unit area of
cultivated land is higher than protective irrigation.
Rainfed farming is further classified on the basis
of adequacy of soil moisture during cropping
season into dryland and wetland farming. In
India, the dryland farming is largely confined
to the regions having annual rainfall less than 75
cm.  These regions grow hardy and drought
resistant crops such as ragi, bajra, moong, gram
and guar (fodder crops) and practise various
measures of soil moisture conservation and rain
water harvesting.  In wetland farming, the
rainfall is in excess of soil moisture requirement
of plants during rainy season. Such regions may
face flood and soil erosion hazards.  These areas
grow various water intensive crops such as rice,
jute and sugarcane and practise aquaculture in
the fresh water bodies.

Foodgrains

The importance of foodgrains in Indian
agricultural economy may be gauged from the
fact these crops occupy about two-third of total
cropped area in the country. Foodgrains are
dominant crops in all parts of the country
whether they have subsistence or commercial
agricultural economy. On the basis of the
structure of grain the foodgrains are classified
as cereals and pulses.

Cereals

The cereals occupy about 54 per cent of total
cropped area in India.  The country produces
about 11 per cent cereals of the world and ranks
third in production after China and U.S.A.  India
produces a variety of cereals, which are
classified as fine grains (rice, wheat) and coarse
grains (jowar, bajra, maize, ragi), etc. Account
of important cereals has been given in the
following paragraphs :

Rice

Rice is a staple food for the overwhelming
majority of population in India. Though, it is
considered to be a crop of tropical humid areas,
it has about 3,000 varieties which are grown in
different agro-climatic regions. These are
successfully grown from sea level to about
2,000 m altitude and from humid areas in
eastern India to dry but irrigated areas of
Punjab, Haryana, western U.P. and northern
Rajasthan. In southern states and West Bengal
the climatic conditions allow the cultivation of
two or three crops of rice in an agricultural year.
In West Bengal farmers grow three crops of rice
called ‘aus ’, ‘aman ’ and ‘boro ’.  But in
Himalayas and northwestern parts of the
country, it is grown as a kharif crop during
southwest Monsoon season.

India contributes 21.6 per cent of rice
production in the world and ranked second
after China in 2008-09.  About one-fourth of
the total cropped area in the country is under
rice cultivation. West Bengal, Punjab and
Uttar Pradesh were the leading rice producing
states in the country in 2009-10.  The yield level
of rice is high in Punjab, Tamil Nadu, Haryana,
Andhra Pradesh, Telangana, West Bengal and
Kerala.  In the first four of these states almost the
entire land under rice cultivation is irrigated.
Punjab and Haryana are not traditional rice

growing areas. Rice cultivation in the irrigated
areas of Punjab and Haryana was introduced
in 1970s following the Green Revolution.
Genetically improved varieties of seed, relatively
high usage of fertilisers and pesticides and lower
levels of susceptibility of the crop to pests due

Fig. 5.2 : Rice transplantation in southern parts of India
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Fig. 5.3 :  India – Distribution of Rice
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to dry climatic conditions are responsible for
higher yield of rice in this region.  The yield of
this crop is very low in rainfed areas of Madhya
Pradesh, Chhattisgarh and Odisha.

Wheat

Wheat is the second most important cereal crop
in India after rice. India produces about 12 per
cent of total wheat production of world. It is
primarily a crop of temperate zone.  Hence, its
cultivation in India is done during winter i.e.
rabi season. About 85 per cent of total area
under this crop is concentrated in north and
central regions of the country i.e. Indo-Gangetic
Plain, Malwa Plateau and Himalayas up to
2,700 m altitude. Being a rabi crop, it is mostly
grown under irrigated conditions.  But it is a
rainfed crop in Himalayan highlands and parts
of Malwa plateau in Madhya Pradesh.

About 14 per cent of the total cropped area
in the country is under wheat cultivation. Uttar
Pradesh, Punjab, Haryana, Rajasthan and
Madhya Pradesh are five leading wheat
producing states.  The yield level of wheat is
very high (above 4,000 k.g. per ha) in Punjab
and Haryana whereas, Uttar Pradesh,
Rajasthan and Bihar have moderate yields. The
states like Madhya Pradesh, Himachal Pradesh
and Jammu and Kashmir growing wheat under
rainfed conditions have low yield.

Jowar

The coarse cereals together occupy about
16.50 per cent of total cropped area in the
country. Among these, jowar or sorghum alone
accounts for about 5.3 per cent of total
cropped area. It is main food crop in semi-arid
areas of central and southern India.
Maharashtra alone produces more than half
of the total jowar production of the country.
Other leading producer states of jowar are
Karnataka, Madhya Pradesh, Andhra Pradesh
and Telangana.  It is sown in both kharif and
rabi seasons in southern states. But it is a
kharif crop in northern India where it is mostly
grown as a fodder crop. South of Vindhyachal
it is a rainfed crop and its yield level is very
low in this region.

Bajra

Bajra is sown in hot and dry climatic conditions
in northwestern and western parts of the
country. It is a hardy crop which resists frequent
dry spells and drought in this region.  It is
cultivated alone as well as part of mixed
cropping. This coarse cereal occupies about 5.2
per cent of total cropped area in the country.
Leading producers of bajra are the states of
Maharashtra, Gujarat, Uttar Pradesh, Rajasthan
and Haryana. Being a rainfed crop, the yield level
of this crop is low in Rajasthan and fluctuates a
lot from year to year.  Yield of this crop has
increased during recent years in Haryana and
Gujarat due to introduction of drought resistant
varieties and expansion of irrigation under it.

Maize

Maize is a food as well as fodder crop grown
under semi-arid climatic conditions and over
inferior soils.  This crop occupies only about
3.6 per cent of total cropped area.  Maize
cultivation is not concentrated in any specific
region. It is sown all over India except eastern
and north-eastern regions.  The leading
producers of maize are the states of Madhya
Pradesh, Andhra Pradesh, Telangana,
Karnataka, Rajasthan and Uttar Pradesh.  Yield
level of maize is higher than other coarse cereals.
It is high in southern states and declines
towards central parts.

Pulses

Pulses are a very important ingredient of
vegetarian food as these are rich sources of
proteins. These are legume crops which
increase the natural fertility of soils through
nitrogen fixation. India is a leading producer of
pulses and accounts for about one-fifth of the
total production of pulses in the world. The
cultivation of pulses in the country is largely
concentrated in the drylands of Deccan and
central plateaus and northwestern parts of the
country. Pulses occupy about 11 per cent of
the total cropped area in the country. Being the
rainfed crops of drylands, the yields of pulses
are low and fluctuate from year to year. Gram
and tur are the main pulses cultivated in India.
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Fig. 5.4 : India – Distribution of Wheat
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Gram

Gram is cultivated in subtropical areas. It is
mostly a rainfed crop cultivated during rabi
season in central, western and northwestern parts
of the country. Just one or two light showers or
irrigations are required to grow this crop
successfully. It has been displaced from the
cropping pattern by wheat in Haryana, Punjab
and northern Rajasthan following the green
revolution. At present, gram covers only about
2.8 per cent of the total cropped area in the
country. Madhya Pradesh, Uttar Pradesh,
Maharashtra, Andhra Pradesh, Telangana and
Rajasthan are the main producers of this pulse
crop. The yield of this crop continues to be low
and fluctuates from year to year even in irrigated
areas.

Tur (Arhar)

Tur is the second important pulse crop in the
country. It is also known as red gram or pigeon
pea. It is cultivated over marginal lands and
under rainfed conditions in the dry areas of
central and southern states of the country.  This
crop occupies only about 2 per cent of total
cropped area of India. Maharashtra alone
contributes about one-third of the total
production of tur. Other leading producer states
are Uttar Pradesh, Karnataka, Gujarat and
Madhya Pradesh. Per hectare output of this crop
is very low and its performance is inconsistent.

Differentiate between different foodgrains. Mix grains of
various kinds and separate cereals from pulses. Also,
separate fine from coarse cereals.

Oilseeds

The oilseeds are produced for extracting edible
oils. Drylands of Malwa plateau, Marathwada,
Gujarat, Rajasthan, Telangana, Rayalseema
region of Andhra Pradesh and Karnataka
plateau are oilseeds growing regions of India.
These crops together occupy about 14 per cent
of total cropped area in the country.
Groundnut, rapeseed and mustard, soyabean
and sunflower are the main oilseed crops grown
in India.

Groundnut

India produces about 18.8 per cent of the total
groundnut production in the world (2008-09).
It is largely a rainfed kharif crop of drylands.
But in southern India, it is cultivated during rabi
season as well.  It covers about 3.6 per cent of
total cropped area in the country. Gujarat, Tamil
Nadu, Telangana, Andhra Pradesh, Karnataka
and Maharashtra are the leading producers.
Yield of groundnut is comparatively high in
Tamil Nadu where it is partly irrigated.  But its
yield is low in Telangana, Andhra Pradesh and
Karnataka.

Rapeseed and Mustard

Rapeseed and mustard comprise several oilseeds
as rai, sarson, toria and taramira.  These are
subtropical crops cultivated during rabi season
in north-western and central parts of India.
These are frost sensitive crops and their yields
fluctuate from year to year.  But with the
expansion of irrigation and improvement in seed
technology, their yields have improved and
stabilised to some extent. About two-third of the
cultivated area under these crops is irrigated.
These oilseeds together occupy only 2.5 per cent
of total cropped area in the country. Rajasthan
contributes about one-third production while
other leading producers are Uttar Pradesh,
Haryana, West Bengal and Madhya Pradesh.
Yields of these crops are comparatively high in
Haryana and Rajasthan.

Other Oilseeds

Soyabean and sunflower are other important
oilseeds grown in India.  Soyabean is mostly
grown in Madhya Pradesh and Maharashtra.

Fig. 5.5 : Farmers sowing soyabean seeds in Amravati,
Maharashtra
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Fig. 5.6 : India – Distribution of Cotton and Jute
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These two states together produce about 90 per
cent of total output of soyabean in the country.
Sunflower cultivation is concentrated in
Karnataka, Andhra Pradesh, Telangana and
adjoining areas of Maharashtra. It is a minor
crop in northern parts of the country where its
yield is high due to irrigation.

Fibre Crops

These crops provide us fibre for preparing cloth,
bags, sacks and a number of other items.
Cotton and jute are two main fibre crops grown
in India.

Cotton

Cotton is a tropical crop grown in kharif season
in semi-arid areas of the country.  India lost a
large proportion of cotton growing area to
Pakistan during partition.  However, its acreage
has increased considerably during the last 50
years.  India grows both short staple (Indian)
cotton as well as long staple (American) cotton
called ‘narma’ in north-western parts of the
country. Cotton requires clear sky during
flowering stage.

in south. Leading producers of this crop are
Maharashtra, Gujarat, Andhra Pradesh,
Punjab and Haryana. Per hectare output of
cotton is high under irrigated conditions in
north-western region of the country.  Its yield
is very low in Maharashtra where it is grown
under rainfed conditions.

Jute

Jute is used for making coarse cloth, bags, sacks
and decorative items.  It is a cash crop in West
Bengal and adjoining eastern parts of the
country.  India lost large jute growing areas to
East Pakistan (Bangladesh) during partition. At
present, India produces about three-fifth of jute
production of the world. West Bengal accounts
for about three-fourth of the production in the
country.  Bihar and Assam are other jute growing
areas. Being concentrated only in a few states,
this crop accounts for only about 0.5 per cent of
total cropped area in the country.

Other Crops

Sugarcane, tea and coffee are other important
crops grown in India.

Sugarcane

Sugarcane is a crop of tropical areas.  Under
rainfed conditions, it is cultivated in sub-humid
and humid climates. But it is largely an irrigated
crop in India. In Indo-Gangetic plain, its
cultivation is largely concentrated in Uttar
Pradesh. Sugarcane growing area in western
India is spread over Maharashtra and Gujarat.

India ranks fourth in the world in the
production of cotton after China, U.S.A. and
Pakistan and accounts for about 8.3 per cent
of production of cotton in the world.  Cotton
occupies about 4.7 per cent of total cropped
area in the country. There are three cotton
growing areas, i.e. parts of Punjab, Haryana and
northern Rajasthan in north-west, Gujarat and
Maharashtra in the west and plateaus of
Andhra Pradesh, Karnataka and Tamil Nadu

Fig. 5.7 : Cotton Cultivation

Fig. 5.8 : Sugarcane Cultivation
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Fig. 5.9 : India – Distribution of Sugarcane
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In southern India, it is cultivated in irrigated
tracts of Karnataka, Tamil Nadu, Telangana
and Andhra Pradesh.

India was the second largest producer of
sugarcane after Brazil in 2008-09. It accounts
for about 23 per cent of the world production
of sugarcane.  But it occupies only 2.4 per cent
of total cropped area in the country. Uttar
Pradesh produces about two-fifth of sugarcane
of the country.  Maharashtra, Karnataka, Tamil
Nadu, Telangana and Andhra Pradesh are other
leading producers of this crop where yield level
of sugarcane is high. Its yield is low in northern
India.

Tea

Tea is a plantation crop used as beverage. Black
tea leaves are fermented whereas green tea leaves
are unfermented. Tea leaves have rich content of
caffeine and tannin. It is an indigenous crop of
hills in northern China. It is grown over
undulating topography of hilly areas and well-
drained soils in humid and sub-humid tropics
and sub-tropics. In India, tea plantation started
in 1840s in Brahmaputra valley of Assam which
still is a major tea growing area in the country.
Later on, its plantation was introduced in the
sub-Himalayan region of West Bengal (Darjiling,
Jalpaiguri and Cooch Bihar districts).  Tea is also
cultivated on the lower slopes of Nilgiri and

after Sri Lanka and China. Assam accounts for
about 53.2 per cent of the total cropped area and
contributes more than half of total production of
tea in the country. West Bengal and Tamil Nadu
are the other leading producers of tea.

Coffee

Coffee is a tropical plantation crop. Its seeds
are roasted, ground and are used for preparing
a beverage. There are three varieties of coffee
i.e. arabica, robusta and liberica. India mostly
grows superior quality coffee, arabica, which
is in great demand in International market. But
India produces only about 3.2 per cent coffee
of the world and ranks seventh after Brazil,
Vietnam, Colombia, Indonesia, Ethopia and
Mexico in 2008-09. Coffee is cultivated in the
highlands of Western Ghats in Karnataka,
Kerala and Tamil Nadu. Karnataka alone
accounts for more than two-third of total
production of coffee in the country.

Agricultural Development in IndiaAgricultural Development in IndiaAgricultural Development in IndiaAgricultural Development in IndiaAgricultural Development in India

Agriculture continues to be an important sector
of Indian economy. In 2001 about 53 per cent
population of the country was dependent on it.
The importance of agricultural sector in India
can be gauged from the fact that about 57 per
cent of its land is devoted to crop cultivation,
whereas, in the world, the corresponding share
is only about 12 per cent. In spite of this, there
is tremendous pressure on agricultural land
in India, which is reflected from the fact that
the land-human ratio in the country is only 0.31
ha which is almost half of that of the world as a
whole (0.59 ha). Despite various constraints,
Indian agriculture has marched a long way
since Independence.

Strategy of Development

Indian agricultural economy was largely
subsistence in nature before Independence.  It
had dismal performance in the first half of
twentieth century. This period witnessed severe
droughts and famines.  During partition about
one-third of the irrigated land in undivided
India went to Pakistan. This reduced the
proportion of irrigated area in Independent

Fig. 5.10 : Tea Farming

Cardamom hills in Western Ghats. India is a
leading producer of tea and accounts for about
28 per cent of total production in the world.
India’s share in the international market of tea
has declined substantially. At present, it ranks
third among tea exporting countries in the world
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Fig. 5.11 : India – Distribution of Tea and Coffee
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India. After Independence, the immediate goal
of the Government was to increase foodgrains
production by (i) switching over from cash
crops to food crops; (ii) intensification of
cropping over already cultivated land; and (iii)
increasing cultivated area by bringing cultivable
and fallow land under plough. Initially, this
strategy helped in increasing foodgrains
production. But agricultural production
stagnated during late 1950s. To overcome this
problem, Intensive Agricultural District
Programme (IADP) and Intensive Agricultural
Area Programme (IAAP) were launched. But two
consecutive droughts during mid-1960s
resulted in food crisis in the country.
Consequently, the foodgrains were imported
from other countries.

New seed varieties of wheat (Mexico) and
rice (Philippines) known as high yielding
varieties (HYVs) were available for cultivation
by mid-1960s. India took advantage of this and
introduced package technology comprising
HYVs, along with chemical fertilizers in irrigated
areas of Punjab, Haryana, Western Uttar
Pradesh, Andhra Pradesh and Gujarat. Assured
supply of soil moisture through irrigation was
a basic pre-requisite for the success of this new
agricultural technology. This strategy of
agricultural development paid dividends
instantly and increased the foodgrains
production at very fast rate. This spurt of
agricultural growth came to be known as
‘Green Revolution’. This also gave fillip to the
development of a large number of agro-inputs,
agro-processing industries and small-scale
industries. This strategy of agricultural
development made the country self-reliant in
foodgrain production. But green revolution was
initially confined to irrigated areas only.  This
led to regional disparities in agricultural
development in the country till the seventies,
after which the technology spread to the Eastern
and Central parts of the country.

The Planning Commission of India
focused its attention on the problems of
agriculture in rainfed areas in 1980s.  It
initiated agro-climatic planning in 1988 to
induce regionally balanced agricultural
development in the country. It also emphasised

the need for diversification of agriculture and
harnessing of resources for development of
dairy farming, poultry, horticulture, livestock
rearing and aquaculture.

Initiation of the policy of liberalisation and
free market economy in 1990s is likely to
influence the course of development of Indian
agriculture. Lack of development of rural
infrastructure, withdrawal of subsidies and
price support, and impediments in availing of
the rural credits may lead to inter-regional and
inter-personal disparities in rural areas.

Growth of Agricultural Output and Technology

There has been a significant increase in
agricultural output and improvement in
technology during the last fifty years.

• Production and yield of many crops
such as rice and wheat has increased at
an impressive rate. Among the other
crops, the production of sugarcane,
oilseeds and cotton has also increased
appreciably. India ranked first in the
production of pulses and jute in
2008-09. It is the second largest-
producer of rice, wheat, groundnut,
sugarcane and vegetables.

• Expansion of irrigation has played a very
crucial role in enhancing agricultural
output in the country. It provided basis
for introduction of modern agricultural
technology such as high yielding varieties
of seeds, chemical fertilizers, pesticides and
farm machinery. The net irrigated area in
the country has increased from 20.85 to
54.66 million ha over the period 1950-51
to 2000-01. Over these 50 years, area
irrigated more than once in an agricultural
year has increased from 1.71 to 20.46
million ha.

• Modern agricultural technology has
diffused very fast in various areas of the
country. Consumption of chemical
fertilizers has increased by 15 times since
mid-sixties. In 2001-02, per hectare
consumption of chemical fertilizers in India
was 91 kg which was equal to its average
consumption in the world (90 kg). But in
the irrigated areas of Punjab and Haryana,
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Low productivity

The yield of the crops in the country is low in
comparison to the international level. Per
hectare output of most of the crops such as
rice, wheat, cotton and oilseeds in India is
much lower than that of U.S.A., Russia and
Japan. Because of the very high pressure on
the land resources, the labour productivity
in Indian agriculture is also very low in
comparison to international level. The vast
rainfed areas of the country, particularly
drylands which mostly grow coarse cereals,
pulses and oilseeds have very low yields.

Why is agricultural productivity low in dry
regions?

Constraints of Financial Resources and
Indebtedness

The inputs of modern agriculture are very
expensive. This resource intensive approach has
become unmanageable for marginal and small
farmers as they have very meagre or no saving
to invest in agriculture. To tide over these
difficulties, most of such farmers have resorted
to availing credit from various institutions and
money lenders. Crop failures and low returns
from agriculture have forced them to fall in the
trap of indebtedness.

What are the implications of severe
indebtedness? Do you feel that the recent
incidents of farmers’ suicides in different
states of the country are the result of
indebtedness?

Lack of Land Reforms

Indian peasantry had been exploited for a
long time as there had been unequal
distribution of land. Among the three
revenue systems operational during British
period i.e. Mahalwari, Ryotwari and
Zamindari, the last one was most exploitative
for the peasants. After independence, land
reforms were accorded priority, but these

the consumption of chemical fertilizers per
unit area is three to four times higher than
that of the national average. Since the high
yielding varieties are highly susceptible to
pests and diseases, the use of pesticides
has increased significantly since 1960s.

Fig. 5.12 : Roto Till Drill - A modern agricultural equipment
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The nature of problems faced by Indian
agriculture varies according to agro-ecological
and historical experiences of its different regions.
Hence, most of the agricultural problems in the
country are region specific. Yet, there are some
problems which are common and range from
physical constraints to institutional hindrances.
A detailed discussion on these problems follows:

Dependence on Erratic Monsoon

Irrigation covers only about 33 per cent of the
cultivated area in India. The crop production
in rest of the cultivated land directly depends
on rainfall. Poor performance of south-west
Monsoon also adversely affects the supply of
canal water for irrigation. On the other hand,
the rainfall in Rajasthan and other drought
prone areas is too meagre and highly unreliable.
Even the areas receiving high annual rainfall
experience considerable fluctuations. This
makes them vulnerable to both droughts and
floods. Drought is a common phenomenon in
the low rainfall areas which may also experience
occasional floods. The flash floods in drylands
of Maharashtra, Gujarat, and Rajasthan in
2006 are examples of this phenomenon.
Droughts and floods continue to be twin menace
in Indian agriculture.
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reforms were not implemented effectively due
to lack of strong political will. Most of the state
governments avoided taking politically tough
decisions which went against strong political
lobbies of landlords. Lack of implementation
of land reforms has resulted in continuation
of inequitous distribution of cultivable land
which is detrimental to agricultural
development.

Small Farm Size and Fragmentation of
Landholdings

There are a large number of marginal and small
farmers in the country. More than 60 per cent
of the ownership holdings have a size smaller
than one (ha). Furthermore, about 40 per cent
of the farmers have operational holding size
smaller than 0.5 hectare (ha).  The average size

of land holding is shrinking further under
increasing population pressure. Furthermore,
in India, the land holdings are mostly
fragmented. There are some states where
consolidation of holding has not been carried
out even once. Even the states where it has been
carried out once, second consolidation is
required as land holdings have fragmented
again in the process of division of land among
the owners of next generations. The small size
fragmented landholdings are uneconomic.

Lack of Commercialisation

A large number of farmers produce crops for
self-consumption. These farmers do not have
enough land resources to produce more than
their requirement. Most of the small and
marginal farmers grow foodgrains, which are

What changes have you noticed in
agricultural sector and cropping
pattern? Discuss in the class.
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EXERCISESEXERCISESEXERCISESEXERCISESEXERCISES

!" Choose the right answers of the following from the given options.

(i) Which one of the following is NOT a land-use category?

(a) Fallow land (c) Net Area Sown

(b) Marginal land (d) Culturable Wasteland

(ii) What one of the following is the main reason due to which share of forest
has shown an increase in the last forty years?

(a) Extensive and efficient efforts of afforestation

(b) Increase in community forest land

(c) Increase in notified area allocated for forest growth

(d) Better peoples’ participation in managing forest area.

(iii) Which one of the following is the main form of degradation in irrigated
areas?

(a) Gully erosion (c) Salinisation of soils

(b) Wind erosion (d) Siltation of land

meant for their own family consumption.
Modernisation and commercialisation of
agriculture have however, taken place in the
irrigated areas.

Vast Under-employment

There is a massive under-employment in the
agricultural sector in India, particularly in the
un-irrigated tracts. In these areas, there is a
seasonal unemployment ranging from 4 to 8
months. Even in the cropping season work is
not available throughout, as agricultural
operations are not labour intensive. Hence, the
people engaged in agriculture do not have the
opportunity to work round the year.

Degradation of Cultivable Land

One of the serious problems that arises out of
faulty strategy of irrigation and agricultural
development is degradation of land resources.
This is serious because it may lead to
depletion of soil fertility. The situation is
particularly alarming in irrigated areas. A large

tract of agricultural land has lost its fertility
due to alkalisation and salinisation of soils and
waterlogging. Alkalinity and salinity have
already affected about 8 million ha land.
Another 7 million ha land in the country has
lost its fertility due to waterlogging. Excessive
use of chemicals such as insecticides and
pesticides has led to their concentration in toxic
amounts in the soil profile. Leguminous crops
have been displaced from the cropping pattern
in the irrigated areas and duration of fallow
has substantially reduced owing to multiple
cropping. This has obliterated the process of
natural fertilization such as nitrogen fixation.
Rainfed areas in humid and semi-arid tropics
also experience degradation of several types
like soil erosion by water and wind erosion
which are often induced by human activities.

Prepare a list of agricultural problems in your own
region. How similar or different are these problems
compared to the problems mentioned in this chapter?
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(iv) Which one of the following crops is not cultivated under dryland farming?

(a) Ragi (c)   Groundnut

(b) Jowar (d)   Sugarcane

(v) In which of the following group of countries of the world, HYVs of wheat
and rice were developed?

(a) Japan and Australia (c)   Mexico and Philippines

(b) U.S.A. and Japan (d)   Mexico and Singapore

#" Answer the following questions in about 30 words.

(i) Differentiate between barren and wasteland and culturable wasteland.

(ii) How would you distinguish between net sown area and gross cropped
area?

(iii) Why is the strategy of increasing cropping intensity important in a
country like India?

(iv) How do you measure total cultivable land?

(v) What is the difference between dryland and wetland farming?

$" Answer the following questions in about 150 words.

(i) What are the different types of environmental problems of land resources
in India?

(ii) What are the important strategies for agricultural development followed
in the post-independence period in India?
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1(8(&()7# &'-# +<+(1+3(1(&$# "6# %/+31-# ,+&-5
5-/"%52-/=

1$#$%0)%"#0).&),&!"#$%&2*"30#41$#$%0)%"#0).&),&!"#$%&2*"30#41$#$%0)%"#0).&),&!"#$%&2*"30#41$#$%0)%"#0).&),&!"#$%&2*"30#41$#$%0)%"#0).&),&!"#$%&2*"30#4

>+&-5#d%+1(&$#5-6-5/#&"#9%5(&$#"6#,+&-54#"5#,+&-5
,(&'"%&#%),+)&-0#6"5-(7)#/%3/&+)2-/=#>+&-5
7-&/#9"11%&-0#3$#6"5-(7)#8+&&-5/#/%2'#+/#8(25"P
"57+)(/8/4# 2'-8(2+1/4# ()0%/&5(+1# +)0# "&'-5
,+/&-/=##U%2'#8+&&-5/#0-&-5("5+&-#&'-#d%+1(&$#"6
,+&-5#+)0#5-)0-5#(&#%)6(&#6"5#'%8+)#%/-=#>'-)
&".(2#/%3/&+)2-/#-)&-5#1+*-/4#/& 5-+8/4#5(<-5/4
"2-+)#+)0#"&'-5#,+&-5#3"0(-/4#&'-$#7-&#0(//"1<-0
"5#1(-#/%/9-)0-0#()#,+&-5=#D'(/#5-/%1&/#()# 9"11%&(")
"6#,+&-5#,'-5-3$#d%+1(&$#"6#,+&-5#0-&-5("5+&-/
+66-2&()7# +d%+&(2# /$/&-8/=# U"8-&(8-/4# &'-/-
9"11%&+)&/# +1/"# /--9# 0",)# +)0# 9"11%&-
75"%)0,+&-5=##D'-#O+)7+#+)0#&'-#]+8%)+#+5-
&'-#&,"#'(7'1$#9"11%&-0#5(<-5/#()#&'-#2"%)&5$=

M&-+(,:7(;5&%5(*$#(75#(D*F,$(7,;-'N%&7&#'(/,%*7#+(,-
75#()*-L(,?(75#(O*-8*(*-+(&7'(7$&):7*$&#'(*-+(D*F,$
&-+:'7$&#'(75#G(5*6#1

.#%&'(!130&'?#%:13(#34(Q#3#K&8&3%

U()2-#&'-5-#(/#+#0-21()()7#+<+(1+3(1(&$#"6#65-/'
,+&-5#+)0#()25-+/()7#0-8+)04#&'-#)--0#'+/
+5(/-)#&"#2")/-5<-#+)0#-66-2&(<-1$#8+)+7-#&'(/
95-2("%/# 1(6-# 7(<()7# 5-/"%52-# 6"5# /%/&+()+31-
0-<-1"98-)&=#O(<-)#&'+&#,+&-5#+<+(1+3(1(&$#65"8
/-+e"2-+)4#0%-#&"#'(7'#2"/&#"6#0-/+1()(/+&(")4
(/#2")/(0-5-0#)-71(7(31-4#;)0(+#'+/#&"#&+*-#d%(2*
/&-9/#+)0#8+*-#-66-2&(<-#9"1(2(-/#+)0#1+,/4#+)0
+0"9&#-66-2&(<-#8-+/%5-/#6"5#(&/#2")/-5<+&(")=
N-/(0-/#0-<-1"9()7#,+&-5#/+<()7#&-2')"1"7(-/
+)0#8-&'"0/4#+&&-89&/#+5-#+1/"#&"#3-#8+0-#&"
95-<-)&# &'-# 9"11%&(")=# D'-5-# (/# )--0# &"
-)2"%5+7-#,+&-5/'-0#0-<-1"98-)&4#5+(),+&-5
'+5<-/&()74# ,+&-5# 5-2$21()7# +)0# 5-%/-4# +)0
2")M%)2&(<-#%/-#"6#,+&-5#6"5#/%/&+()()7#,+&-5
/%991$#()#1")7#5%)=
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@&'62''%$"(%&''2('%"&5"/&5"$(0%&+%$"(
+(.'%&$(7'A

O'&?&3%:13(1,(.#%&'(O1<<+%:13

?<+(1+31-# ,+&-5# 5-/"%52-/# +5-# 0-75+0()7
5+9(01$=# # D'-# 8+M"5# 5(<-5/# "6# &'-# 2"%)&5$
7-)-5+11$# 5-&+()# 3-&&-5# ,+&-5# d%+1(&$# ()# 1-//
0-)/-1$# 9"9%1+&-0# %99-5# /&5-&2'-/# ()# '(11$
+5-+/=#;)#91+()/4#5(<-5#,+&-5#(/#%/-0#()&-)/(<-1$
6"5#(55(7+&(")4#05()*()74#0"8-/&(2#+)0#()0%/&5(+1
9%59"/-/=# D'-# 05+()/# 2+55$()7# +75(2%1&%5+1
Z6-5&(1(/-5/#+)0#()/-2&(2(0-/[4#0"8-/&(2#Z/"1(0#+)0
1(d%(0#,+/&-/[4#+)0#()0%/&5(+1#-661%-)&/#M"()#&'-
5(<-5/=#D'-#2")2-)&5+&(")#"6#9"11%&+)&/#()#5(<-5/4
-/9-2(+11$#5-8+()/#<-5$#'(7'#0%5()7#&'-#/%88-5
/-+/")#,'-)#61",#"6#,+&-5#(/#1",=

D'-#V-)&5+1#Q"11%&(")#V")&5"1#N"+50#ZVQVN[
()# 2"11+3"5+&(")# ,(&'# U&+&-# Q"11%&(")# V")&5"1
N"+50/# '+/#3--)#8")(&"5()7#,+&-5#d%+1(&$#"6
)+&(")+1#+d%+&(2#5-/"%52-/#+&#GI@#/&+&(")/=#D'-

0+&+# "3&+()-0# 65"8# &'-/-# /&+&(")/# /'",# &'+&
"57+)(2#+)0#3+2&-5(+1#2")&+8()+&(")#2")&()%-/
&"#3-#&'-#8+()#/"%52-#"6#9"11%&(")#()#5(<-5/=#D'-
]+8%)+#5(<-5#(/#&'-#8"/&#9"11%&-0#5(<-5#()#&'-
2"%)&5$# 3-&,--)# !-1'(# +)0# c&+,+'=# L&'-5
/-<-5-1$#9"11%&-0#5(<-5/#+5-f#&'-#U+3+58+&(#+&
?'8-0+3+04#&'-#O"8&(#+&#_%2*)",4#&'-#W+1(4#&'-
?0$+54#&'-#V""%8#Z-)&(5-#/&5-&2'-/[4#&'-#b+(7+(
+&#Y+0%5+(#+)0#&'-#Y%/(#"6#R$0-5+3+0#+)0#&'-
O+)7+#+&#W+)9%5#+)0#b+5+)+/(=#O5"%)0,+&-5
9"11%&(")# '+/# "22%55-0# 0%-# &"# '(7'
2")2-)&5+&(")/#"6#'-+<$e&".(2#8-&+1/4#61%"5(0-
+)0#)(&5+&-/#+&#0(66-5-)&#9+5&/#"6#&'-#2"%)&5$=

D'-#1-7(/1+&(<-#95"<(/(")/#/%2'#+/#&'-#>+&-5
ZQ5-<-)&(")#+)0#V")&5"1#"6#Q"11%&(")[#?2&#AK@F4
+)0#c)<(5")8-)&#Q5"&-2&(")#?2&#AKJH#'+<-#)"&
3--)#(891-8-)&-0#-66-2&(<-1$=#D'-#5-/%1&#(/#&'+&
()#AKK@4#EGA#9"11%&()7#()0%/&5(-/#,-5-#1"2+&-0
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AK@@4#8-+)&#&"#5-0%2-#9"11%&(")#'+/#+1/"#8+0-
8+57()+1# (89+2&/=# D'-5-# (/# +# /&5")7# )--0# &"
7-)-5+&-#9%31(2#+,+5-)-//#+3"%&#(89"5&+)2-#"6
,+&-5#+)0#(89+2&/#"6#,+&-5#9"11%&(")=#D'-#9%31(2
+,+5-)-//#+)0#+2&(")#2+)#3-#<-5$#-66-2&(<-#()
5-0%2()7# &'-# 9"11%&+)&/# 65"8# +75(2%1&%5+1
+2&(<(&(-/4#0"8-/&(2#+)0#()0%/&5(+1#0(/2'+57-/=

/&-R-<&(#34(/&+0&(1,(.#%&'

?)"&'-5# ,+$#&'5"%7'# ,'(2'# ,-#2+)# (895"<-
65-/'#,+&-5#+<+(1+3(1(&$#(/#3$#5-2$21-#+)0#5-%/-=
X/-#"6#,+&-5#"6#1-//-5#d%+1(&$#/%2'#+/#5-21+(8-0
,+/&-P,+&-5#,"%10#3-#+)#+&&5+2&(<-#"9&(")#6"5
()0%/&5(-/#6"5#2""1()7#+)0#6(5-#6(7'&()7#&"#5-0%2-
&'-(5#,+&-5#2"/&=#U(8(1+51$4#()#%53+)#+5-+/#,+&-5
+6&-5#3+&'()7#+)0#,+/'()7#%&-)/(1/ #2+)#3-#%/-0
6"5#7+50-)()7=#>+&-5#%/-0#6"5#,+/'()7#<-'(21-
2+)# +1/"# 3-# %/-0# 6"5# 7+50-)()7=# D'(/# ,"%10
2")/-5<-# 3-&&-5# d%+1(&$# "6# ,+&-5# 6"5# 05()*()7
9%59"/-/=#V%55-)&1$4#5-2$21()7#"6#,+&-5#(/#95+2&(/-0
")#+#1(8(&-0#/2+1-=#R",-<-54#&'-5-#(/#-)"58"%/
/2"9-#6"5#5-91-)(/'()7#,+&-5#&'5"%7'#5-2$21()7=

P)'#$6#(75#(Q:*-7&7G(,?(;*7#$(:'#+(*7(G,:$(5,D#(&-
6*$&,:'(*%7&6&7&#'(*-+(#-/&'7(75#(;*G'(&-(;5&%5(75#(;*7#$
%*-()#($#:'#+(*-+($#%G%/#+(&-(6*$&,:'(*%7&6&7&#'1

R/*''(7#*%5#$'('5,:/+(,$8*-&'#(*(+&'%:''&,-(,-($#%G%/#
*-+($#:'#(,?(;*7#$ 1

!"#$%(5$/& 6"."7$8$.#!"#$%(5$/& 6"."7$8$.#!"#$%(5$/& 6"."7$8$.#!"#$%(5$/& 6"."7$8$.#!"#$%(5$/& 6"."7$8$.#

>+&-5/'-0# 8+)+7-8-)&# 3+/(2+11$# 5-6-5/# &"
-66(2(-)&# 8+)+7-8-)&# +)0# 2")/-5<+&(")# "6
/%56+2-#+)0#75"%)0,+&-5#5-/"%52-/=##;&#()<"1<-/
95-<-)&(")#"6#5%)"66#+)0#/&"5+7-#+)0#5-2'+57-
"6#75"%)0,+&-5#&'5"%7'#<+5("%/#8-&'"0/#1(*-
9-52"1+&(")#&+)*/4#5-2'+57-#,-11/4#-&2=#R",-<-54
()#35"+0#/-)/-#,+&-5/'-0#8+)+7-8-)&#()21%0-/
2")/-5<+&(")4#5-7-)-5+&(")#+)0#M%0(2("%/#%/-#"6
+11#5-/"%52-/#g#)+&%5+1#Z1(*-#1+)04#,+&-54#91+)&/
+)0#+)(8+1/[#+)0#'%8+)#,(&'#()#+#,+&-5/'-0=
>+&-5/'-0#8+)+7-8-)&#+(8/#+&#35()7()7#+3"%&
3+1+)2-#3-&,--)#)+&%5+1#5-/"%52-/#")#&'-#")-
'+)0#+)0#/"2(-&$#")#&'-#"&'-5=#D'-#/%22-//#"6
,+&-5/'-0#0-<-1"98-)&#1+57-1$#0-9-)0/#%9")
2"88%)(&$#9+5&(2(9+&(")=

D'-#V-)&5+1#+)0#U&+&-#O"<-5)8-)&/#'+<-
()(&(+&-0# 8+)$# ,+&-5/'-0# 0-<-1"98-)&# +)0
8+)+7-8-)&#95"75+88-/#()#&'-#2"%)&5$=#U"8-
"6# &'-/-# +5-# 3-()7# (891-8-)&-0# 3$# )")P
7"<-5)8-)&+1#"57+)(/+&(")/#+1/"=# R"1E"$- ((/#+
,+&-5/'-0#0-<-1"98-)&#95"M-2&#/9")/"5-0#3$
&'-#V-)&5+1#O"<-5)8-)&#,'(2'#+(8/#+&#-)+31()7
&'-# 5%5+1# 9"9%1+&(")# &"# 2")/-5<-# ,+&-5# 6"5
05()*()74#(55(7+&(")4#6(/'-5(-/#+)0#+66"5-/&+&(")=
D'-# Q5"M-2&# (/# 3-()7# -.-2%&-0# 3$# O5+8
Q+)2'+$+&/#,(&'#9-"91-B/#9+5&(2(9+&(")=

S%%13QT%%13#Z>+&-5#+)0#]"%[#95"75+88-
Z()#?)0'5+#Q5+0-/'[#+)0# U1I"1E&6".-&K".,"4
Z()# ?1,+54# S+M+/&'+)[# '+<-# &+*-)# %9
2")/&5%2&(")/# "6# <+5("%/# ,+&-5P'+5<-/&()7
/&5%2&%5-/#/%2'#+/#9-52"1+&(")#&+)*/4#0%7#"%&
9")0/# Z M2*&$[4# 2'-2*# 0+8/4# -&2=# &'5"%7'
9-"91-B/#9+5&(2(9+&(")=#D+8(1#T+0%# '+/#8+0-
,+&-5# '+5<-/&()7# /&5%2&%5-/# ()# &'-# '"%/-/
2"89%1/"5$=# T"# 3%(10()7# 2+)# 3-# 2")/&5%2&-0
,(&'"%&#8+*()7#/&5%2&%5-/#6"5#,+&-5#'+5<-/&()7=

>+&-5/'-0#0-<-1"98-)&#95"M-2&/#()#/"8-
+5-+/# '+<-# 3--)# /%22-//6%1# ()# 5-M%<-)+&()7
-)<(5")8-)&#+)0#-2")"8$=#R",-<-54#&'-5-#+5-
")1$#+#6-,#/%22-//#/&"5(-/=##;)#8+M"5(&$#"6#2+/-/4
&'-#95"75+88-#(/#/&(11#()#(&/#)+/2-)&#/&+7-=##D'-5-
(/# +# )--0# &"# 7-)-5+&-# +,+5-)-//# 5-7+50()7
3-)-6(&/# "6# ,+&-5/'-0# 0-<-1"98-)&# +)0
8+)+7-8-)&#+8")7#9-"91-#()#&'-#2"%)&5$4#+)0
&'5"%7'# &'(/# ()&-75+&-0# ,+&-5# 5-/"%52-
8+)+7-8-)&#+995"+2'#,+&-5#+<+(1+3(1(&$#2+)#3-
-)/%5-0#")#/%/&+()+31-#3+/(/=

'"0.9"#$%&:"%;$(#0.7'"0.9"#$%&:"%;$(#0.7'"0.9"#$%&:"%;$(#0.7'"0.9"#$%&:"%;$(#0.7'"0.9"#$%&:"%;$(#0.7
S+()#,+&-5#'+5<-/&()7#(/#+#8-&'"0#&"#2+9&%5-
+)0#/&"5-#5+(),+&-5#6"5#<+5("%/#%/-/=#;&#(/#+1/"
%/-0#&"#5-2'+57-#75"%)0,+&-5#+d%(6-5/=#;&#(/#+
1",# 2"/&# +)0# -2"P65(-)01$# &-2')(d%-# 6"5
95-/-5<()7#-<-5$#05"9#"6#,+&-5#3$#7%(0()7#&'-
5+()#,+&-5#&"#3"5-#,-114#9(&/#+)0#,-11/=#S+(),+&-5
'+5<-/&()7##()25-+/-/#,+&-5#+<+(1+3(1(&$4#2'-2*/
&'-#0-21()()7#75"%)0#,+&-5#&+31-4#(895"<-/#&'-
d%+1(&$# "6# 75"%)0,+&-5# &'5"%7'# 0(1%&(")# "6
2")&+8()+)&/# 1(*-# 61%"5(0-# +)0# )(&5+&-/4
95-<-)&/#/"(1#-5"/(")4#+)0#61""0()7#+)0#+55-/&/
/+1&#,+&-5#()&5%/(")#()#2"+/&+1#+5-+/#(6#%/-0#&"
5-2'+57-#+d%(6-5/=

S+(),+&-5# '+5<-/&()7# '+/# 3--)# 95+2&(/-0
&'5"%7'# <+5("%/# 8-&'"0/# 3$# 0(66-5-)&
2"88%)(&(-/# ()# &'-# 2"%)&5$# 6"5# +# 1")7# &(8-=
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#"*D9/#(?,$(;*7#$'5#+(+#6#/,9D#-7(75$,:85,:7(75#(%,:-7$G1
>-(2WXBI(75&'(6&//*8#(;*'(%*:857(&-(*(;#)(,?(9,6#$7G(*-+(&//&%&7(/&Q:,$(7$*+#1(.5#(7$*-'?,$D*7&,-(7,,L(9/*%#
;5#-(*($#7&$#+(*$DG(9#$',--#/I('#77/#+(+,;-(&-(75#(6&//*8#(*-+(7,,L(:9(75#(7*'L(,?(;*7#$'5#+(+#6#/,9D#-71
J#(%,-6&-%#+(6&//*8#$'(*),:7(75#(&D9,$7*-%#(,?(?*D&/G(9/*--&-8(*-+(6,/:-7*$G(/*),:$Y(9$#6#-7&-8(,9#-
8$*Z&-8I(?#//&-8(7$##'I(*-+(/&Q:,$(9$,5&)&7&,-1
[ ,/:-7*$G(/*),:$(;*'(-#%#''*$G(7,(#-':$#(D&-&D:D(+#9#-+#-%#(,-(75#(8,6#$-D#-7(?,$(?&-*-%&*/
*&+'1(\>7(',%&*/&'#+(75#(%,'7'(,?(75#(9$,F#%7'1](#"9/*&-#+(75#(*%7&6&'71(!6#-(75,'#(;5,(;#$#(;,$L&-8
,:7'&+#(75#(6&//*8#(%,-7$&):7#+(7,(75#(+#6#/,9D#-7()G(%,DD&77&-8(*(D,-75^'('*/*$G(#6#$G(G#*$1
4,$L()#8*-(;&75(75#(9#$%,/*7&,-(7*-L(%,-'7$:%7#+(&-(75#(6&//*8#1(>-(2WXBI(75#(7*-L(%,:/+(-,7(5,/+
;*7#$1(.5#(#D)*-LD#-7(;*//(/#*L#+1(H#,9/#(6,/:-7*$&/G($#9*&$#+(75#(#D)*-LD#-71(.5#('#6#-(;#//'
)#/,;(&7(';#//#+(;&75(;*7#$(&-(':DD#$(?,$(75#(?&$'7(7&D#(&-(75#(/&6&-8(D#D,$G(,?(75#(9#,9/#1(.5#(9#,9/#
$#9,'#+(75#&$(?*&75(&-(5&D(*-+(5&'(6&'&,-'1
U(G,:75(8$,:9(%*//#+(. *$:-(V*-+*/(;*'(?,$D#+1( .5#(8$,:9(;,$L#+(7,()*-(75#(+,;$G('G'7#DI(%*'7#
+&'%$&D&-*7&,-(*-+(:-7,:%5*)&/&7G1(_&Q:,$(+&'7&//&-8(:-&7'(;#$#($#D,6#+(*-+(9$,5&)&7&,-(&D9,'#+1(P9#-
8$*Z&-8(;*'(%,D9/#7#/G()*--#+(;&75(*(-#;(#D95*'&'(,-('7*//`?##+&-81(.5#(%:/7&6*7&,-(,?(;*7#$`&-7#-'&6#
%$,9'(/&L#(':8*$%*-#(;*'()*--#+1(R$,9'(':%5(*'(9:/'#'I(,&/'##+'(*-+(%#$7*&-(%*'5(%$,9'(;&75(/,;
;*7#$($#Q:&$#D#-7'(;#$#(#-%,:$*8#+1
U//(#/#%7&,-'(7,(/,%*/(),+&#'()#8*-(7,()#(5#/+
,-( 75#( )*'&'( ,?( %,-'#-':'1( \>7( D*+#( 75#
%,DD:-&7G(/#*+#$'(%,D9/#7#($#9$#'#-7*7&6#'
,?(75#(9#,9/#1](U('G'7#D(,?(aG*G(H*-%5*G*7'
b&-?,$D*/(%,:$7'c(;#$#(*/',('#7(:91(T&-%#(75#-I
-,(%*'#(5*'()##-($#?#$$#+(7,(75#(9,/&%#1
U(S'1==(/*L5('%5,,/():&/+&-8(;*'(%,-'7$:%7#+
:'&-8( ,-/G(75#($#',:$%#'( ,?(75#(6&//*8#1(a,
+,-*7&,-'(;#$#(7*L#-1(V,-#G I(&?(-##+#+I(;*'
),$$,;#+(*-+(9*&+()*%L1(.5#(6&//*8#$'(7,,L(9$&+#
&-(75&'('#/?`$#/&*-%#1(U(-#;('G'7#D(,?('5*$&-8
/*),:$(8$#;(,:7(,?(75&'(&-?:'&,-(,?(9$&+#(*-+
6,/:-7*$G('9&$&71(H#,9/#(6,/:-7##$#+(7,(5#/9(#*%5(,75#$(&-(*8$&%:/7:$*/(,9#$*7&,-1(_*-+/#''(/*),:$#$'(*/',

8*&-#+(#D9/,GD#-71(. ,+*G(75#(6&//*8#(9/*-'(7,
):G(/*-+(?,$(75#D(&-(*+F,&-&-8(6&//*8#'1
U7( 9$#'#-7I( ;*7#$( &'( *+#Q:*7#Y( *8$&%:/7:$#( &'
?/,:$&'5&-8I( 75,:85( 75#( :'#( ,?( ?#$7&/&'#$'( *-+
9#'7&%&+#'(&'(6#$G(5&851(.5#(9$,'9#$&7G(*/',()$&-8'
75#(Q:#'7&,-(,?(*)&/&7G(,?(75#(9$#'#-7(8#-#$*7&,-
7,( %*$$G( ,-( 75#( ;,$L( *?7#$( 75#( /#*+#$( ,?( 75#
D,6#D#-7(;5,(+#%/*$#+(75*7I(\.5#(9$,%#''(,?
S*/#8*-^'(#6,/:7&,-(7,(*-(&+#*/(6&//*8#(;&//(-,7
'7,91(4&75(%5*-8&-8(7&D#'I(9#,9/#(7#-+(7,(#6,/6#
-#;(;*G'1(>-(?:7:$#I(S*/#8*-(D&857(9$#'#-7(*
+&??#$#-7(D,+#/(7,(75#(%,:-7$G1]

!"#$%#%&'$'(#$')*%#++,)#-"%-#*%.)/%0%12--311%1$),45

<&.4F&#(7%$$*%(N4:214(3%5%F&5%2#(&DD12&-*

<&.4F&#(7%$$*%(&:541(3%5%F&5%2#(&DD12&-*
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A"5%1&B%,231;%,(&&&&)H

F-G(&'(V&*&W"1-23,&T%5O24,&2L&B"-./"5%1&R"1I%,5-.G

D5+0(&(")+1#5+()#,+&-5#'+5<-/&()7#()#5%5+1#+5-+/
(/#0")-#3$#%/()7#/%56+2-#/&"5+7-#3"0(-/#1(*-
1+*-/4#9")0/4#(55(7+&(")#&+)*/4#-&2=#;)#S+M+/&'+)4
5+(),+&-5#'+5<-/&()7#/&5%2&%5-/#1"2+11$#*)",)
+/# O8#$( "5#H&#P&(Z+# 2"<-5-0# %)0-575"%)0
&+)*[#+5-#2")/&5%2&-0#)-+5#"5#()#&'-#'"%/-#"5
<(11+7-#&"#/&"5-#'+5<-/&-0#5+(),+&-5#Z/--#a(7=#H=G

&"# %)0-5/&+)0# <+5("%/# ,+$/# "6# 5+(),+&-5
'+5<-/&()7[=

D'-5-#(/#+#,(0-#/2"9-#&"#%/-#5+(),+&-5
'+5<-/&()7# &-2')(d%-# &"# 2")/-5<-# 95-2("%/
,+&-5#5-/"%52-=#;&#2+)#3-#0")-#3$#'+5<-/&()7
5+(),+&-5# ")# 5""6&"9/# +)0# "9-)# /9+2-/=
R+5<-/&()7# 5+(),+&-5# +1/"# 0-25-+/-/# &'-
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IT 8.4-"&*&6%2C$%&".4&D;2.2=E

*A*+.&,* ,*A*+.&,* ,*A*+.&,* ,*A*+.&,* ,*A*+.&,* ,

!" V'""/-#&'-#5(7'&#+)/,-5/#"6#&'-#6"11",()7#65"8#&'-#7(<-)#"9&(")/=

Z([ >'(2'# ")-# "6#&'-#6"11",()7#&$9-/#0-/25(3-/# ,+&-5#+/#+#5-/"%52-:

Z+[ ?3("&(2# 5-/"%52- Z2[ N("&(2# S-/"%52-

Z3[ T")P5-)-,+31-# S-/"%52-/ Z0[ V$21(2# S-/"%52-

B#;37#;3$2% 8C% &"4#/D2% E/$#8"/7% '/$01% F87#G@<% HIIHB#;37#;3$2% 8C% &"4#/D2% E/$#8"/7% '/$01% F87#G@<% HIIHB#;37#;3$2% 8C% &"4#/D2% E/$#8"/7% '/$01% F87#G@<% HIIHB#;37#;3$2% 8C% &"4#/D2% E/$#8"/7% '/$01% F87#G@<% HIIHB#;37#;3$2% 8C% &"4#/D2% E/$#8"/7% '/$01% F87#G@<% HIIH

.5#(a*7&,-*/(4*7#$(H,/&%G(=EE=('7&9:/*7#'(;*7#$(*//,%*7&,-(9$&,$&7&#'()$,*+/G(&-(75#(?,//,;&-8(,$+#$3
+$&-L&-8(;*7#$Y(&$$&8*7&,-I(5G+$,`9,;#$I(-*6&8*7&,-I(&-+:'7$&*/(*-+(,75#$(:'#'1(.5#(9,/&%G('7&9:/*7#'
9$,8$#''&6#(-#;(*99$,*%5#'(7,(;*7#$(D*-*8#D#-71(d#G(?#*7:$#'(&-%/:+#3

e >$$&8*7&,-(*-+(D:/7&`9:$9,'#(9$,F#%7'('5,:/+(&-6*$&*)/G(&-%/:+#(+$&-L&-8(;*7#$(%,D9,-#-7I(;5#$#6#$
75#$#(&'(-,(*/7#$-*7&6#(',:$%#(,?(+$&-L&-8(;*7#$1

e H$,6&+&-8(+$&-L&-8(;*7#$(7,(*//(5:D*-()#&-8'(*-+(*-&D*/'('5,:/+()#(75#(?&$'7(9$&,$&7G1
e V#*':$#'('5,:/+()#(7*L#-(7,(/&D&7(*-+($#8:/*7#(75#(#"9/,&7*7&,-(,?(8$,:-+;*7#$ 1
e f,75(':$?*%#(*-+(8$,:-+;*7#$('5,:/+()#($#8:/*$/G(D,-&7,$#+(?,$(Q:*/&7G 1(U(95*'#+(9$,8$*DD#

'5,:/+()#(:-+#$7*L#-(?,$(&D9$,6&-8(;*7#$(Q:*/&7G1
e .5#(#??&%&#-%G(,?(:7&/&'*7&,-(&-(*//(75#(+&6#$'#(:'#'(,?(;*7#$('5,:/+()#(&D9$,6#+1
e U;*$#-#''(,?(;*7#$(*'(*('%*$%#($#',:$%#('5,:/+()#(?,'7#$#+1
e R,-'#$6*7&,-(%,-'%&,:'-#''('5,:/+()#(9$,D,7#+(75$,:85(#+:%*7&,-I($#8:/*7&,-I(&-%#-7&6#'(*-+

+&'&-%#-7&6#'1

7281-4('(>205?(2:("#$%&(KIJJIL=(Q"#$%&R,(<4:213("#%5%&5%04,(%#(;&541(74-521R=(9%#%,51+(:21(<81&.(B404.2D34#5=(@4A(B4.*%

2"88%)(&$#0-9-)0-)2-#")#75"%)0,+&-5#6"5
0"8-/&(2#%/-=##N-/(0-/#35(07()7#&'-#0-8+)0P
/%991$#7+94#(&#2+)#+1/"#/+<-#-)-57$#&"#9%89
75"%)0,+&-5# +/# 5-2'+57-# 1-+0/# &"# 5(/-# ()
75"%)0,+&-5# &+31-=# D'-/-# 0+$/# 5+(),+&-5
'+5<-/&()7#(/#3-()7#&+*-)#%9#")#8+//(<-#/2+1-
()#8+)$#/&+&-/#()#&'-#2"%)&5$=#X53+)#+5-+/
2+)# /9-2(+11$# 3-)-6(&# 65"8# 5+(),+&-5
'+5<-/&()7# +/# ,+&-5# 0-8+)0# '+/# +15-+0$
"%&/&5(99-0#/%991$#()#8"/&#"6#&'-#2(&(-/#+)0
&",)/=

?9+5&#65"8#&'-#+3"<-#8-)&(")-0#6+2&"5/4
&'-#(//%-#0-/+1()(/+&(")#"6#,+&-5#9+5&(2%1+51$
()#2"+/&+1#+5-+/#+)0#35+2*(/'#,+&-5#()#+5(0#+)0
/-8(P+5(0#+5-+/4#&5+)/6-5#"6#,+&-5#65"8#,+&-5
/%591%/#+5-+/#&"#,+&-5#0-6(2(&#+5-+/#&'5"%7'
()&-5# 1()*()7# "6# 5(<-5/# 2+)# 3-# (8 9"5&+)&
5-8-0(-/#6"5#/"1< ()7#,+&-5#95"31-8#()#;)0(+
Z5-+0# 8"5-# +3"%&# ()&-5# 1()*()7# "6# 5(<-5/[=
R",-<-54#&'-#8"/&#(89"5&+)&#(//%-#65"8#&'-
9"()&#"6#<(-,#"6#()0(<(0%+1#%/-5/4#'"%/-'"10
+)0#2"88%)(&(-/#(/#95(2()7#"6#,+&-5=
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A"5%1&B%,231;%,(&&&&IF

Z(([ >'(2'# ")-# "6# &'-# 6"11",()7# 5(<-5/# '+/# &'-# '(7'-/&# 5-91-)(/'+31-# 75"%)0
,+&-5# 5-/"%52-# ()# &'-# 2"%)&5$:

Z+[ D'-# ;)0%/ Z2[ D'-# O+)7+

Z3[ D'-# N5+'8+9%&5+ Z0[ D'-# O"0+<+5(

Z((([ >'(2'# "6# &'-# 6"11",()7# 6(7%5-/# ()# 2%3(2# *(1"8-&5-/# 2"55-2&1$# /'",/# &'-
&"&+1# +))%+1# 95-2(9(&+&(")# ()# ;)0(+:

Z+[ E4III Z2[ F4III

Z3[ C4III Z0[ G4III

Z(<[ >'(2'# ")-# "6# &'-# 6"11",()7# /"%&'# ;)0(+)# /&+&-/# '+/# &'-# '(7'-/&
75"%)0,+&-5#%&(1(/+&(")#Z()#9-5#2-)&[# "6# (&/#&"&+1#75"%)0# ,+&-5#9"&-)&(+1:

Z+[ D+8(1# T+0% Z2[####?)0'5+#Q5+0-/'

Z3[ W+5)+&+*+ Z0[####W-5+1+

Z<[ D'-#'(7'-/&#95"9"5&(")#"6#&'-#&"&+1#,+&-5#%/-0#()#&'-#2"%)&5$#(/#()#,'(2'
")-#"6#&'-#6"11",()7#/-2&"5/:

Z+[ ;55(7+&(") Z2[###!"8-/&(2#%/-

Z3[ ;)0%/&5(-/ Z0[###T")-#"6#&'-#+3"<-

#" ?)/,-5#&'-#6"11",()7#d%-/&(")/# ()#+3"%&#CI# ,"50/=

Z([ ;&#(/#/+(0#&'+&#&'-#,+&-5#5-/"%52-/#()#;)0(+#'+<-#3--)#0-91-&()7#<-5$#6+/&=
!(/2%//# &'-# 6+2&"5/# 5-/9")/(31-# 6"5# 0-91-&(")# "6# ,+&-5# 5-/"%52-/:

Z(([ >'+&# 6+2&"5/# +5-# 5-/9")/(31-# 6"5# &'-# '(7'-/&# 75"%)0,+&-5# 0-<-1"98-)&
()# &'-# /&+&-/# "6# Q%)M+34# R+5$+)+4# +)0# D+8(1# T+0%:

Z((([ >'$#&'-#/'+5-#"6#+75(2%1&%5+1#/-2&"5#()#&"&+1#,+&-5#%/-0#()#&'-#2"%)&5$#(/
-.9-2&-0# &"# 0-21()-:

Z(<[ >'+&#2+)#3-#9"//(31-# (89+2&/# "6#2")/%89&(")# "6#2")&+8()+&-0e%)21-+)
,+&-5#")#&'-#9-"91-:

$" ?)/,-5#&'-#6"11",()7#d%-/&(")/# ()#+3"%&#AGI# ,"50/=

Z([ !(/2%//# &'-# +<+(1+3(1(&$# "6# ,+&-5# 5-/"%52-/# ()# &'-# 2"%)&5$# +)0# 6+2&"5/
&'+&# 0-&-58()-# (&/# /9+&(+1# 0(/&5(3%&("):

Z(([ D'-#0-91-&()7#,+&-5#5-/"%52-/#8+$#1-+0#&"#/"2(+1#2")61(2&/#+)0#0(/9%&-/=
c1+3"5+&-# (&# ,(&'# /%(&+31-# -.+891-/:

Z((([ >'+&#(/#,+&-5/'-0#8+)+7-8-)&:#!"#$"%#&'()*#(&#2+)#91+$#+)#(89"5&+)&
5"1-# ()# /%/&+()+31-# 0-<-1"98-)&:
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!"#$%&&&!"#$%&&&!"#$%&&&!"#$%&&&!"#$%&&&
!"#$%&'()

'&()*+,%+(-
)()*./
*)01!*2)0

!"#$%&$'&("#)*(#&*$+,&%&-$.,&/%-$(+0&)1&2$"(-%3
-(')4-.('&#4(&+)&$+'&/%-$(#&5()3)5$.%3&'+-4.+4-(6
7438&)1&+,(&/%34%93(&2$"(-%3'&%-(&:-)#4.+'&)1
:-(;:%3%(<)$.&%5(&=>(1(-?&@,%:+(-&A&)1&@3%''&B!C
D(E+9))8?& !"#$%&'($)&*+, -., /01+23&*
4(-56&7018 & %"#& %-(& 2%$"30& %'').$%+(#& *$+,
2(+%2)-:,$.& %"#& $5"()4'& -).8'& )1& +,(
:("$"'43%-&!"#$%6&D,(&/%'+&%334/$%3&:3%$"&+-%.+
)1&")-+,&!"#$%&$'&#(/)$#&)1&2$"(-%3'&)1&(.)")2$.
4'(6&D,(&2$"(-%3&-(')4-.('&:-)/$#(&+,(&.)4"+-0
*$+,& +,(& "(.(' '%-0& 9%'(& 1)-& $"#4'+-$%3
#(/(3):2("+6&!"&+,$'&.,%:+(-C&*(&',%33&#$'.4''
+,(&%/%$3%9$3$+0&)1&/%-$)4'&+0:('&)1&2$"(-%3&%"#
("(-50&-(')4-.('&$"&+,(&.)4"+-06

!"#$%&'()"$*"("%(+,'()"*,-*+(%.&"/0"/'1(%$.
/'"$%/'1(%$."/'$1$%"2$+3"4&0$%$+&".3&#$.()"(%4
536*$.()"5'/5&'+$&*7

!! !!! "#$%&'("#$%&'("#$%&'("#$%&'("#$%&'(&)*+$,&)*+$,&)*+$,&)*+$,&)*+$, -.&/-.&/-.&/-.&/-.&/ $%'0,$%'0,$%'0,$%'0,$%'0, 1$%1$%1$%1$%1$%

F"& +,(& 9%'$'& )1& .,(2$.%3& %"#& :,0'$.%3
:-):(-+$('C&2$"(-%3'&2%0&9(&5-)4:(#&4"#(-&+*)
2%$"&.%+(5)-$('&)1&2(+%33$.'&%"#&")";2(+%33$.'
*,$.,&2%0&14-+,(-&9(&.3%''$1$(#&%'&1)33)*'&?

!"#$%&$'%(%)*+,,"-".+/"01%0-%2"134+*,
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G'C&$+&$'&.3(%-&1-)2&+,(&H$56&I6J&2(+%33$.
2$"(-%3'&%-(&+,(&')4-.('&)1&2(+%3'6&!-)"&)-(C
.)::(-C&5)3#&:-)#4.(&2(+%3&%"#&%-(&$".34#(#
$"&+,$'&.%+(5)-06&K(+%33$.&2$"(-%3'&%-(&14-+,(-
#$/$#(#&$"+)&1(--)4'&%"#&")";1(--)4'&2(+%33$.
2$"(-%3'6&H(--)4'C&%'&0)4&8")*C&-(1(-'&+)&$-)"6
G33&+,)'(&2$"(-%3'&*,$.,&,%/(&$-)"&.)"+("+&%-(
1(--)4'&'4.,&%'&$-)"&)-(&$+'(31&%"#&+,)'(&*,$.,
#)&")+&,%/(&$-)"&.)"+("+&%-(&")";1(--)4'&'4.,
%'&.)::(-C&9%4E$+(C&(+.6

L)";2(+%33$.&2$"(-%3'&%-(&($+,(-&)-5%"$.
$"&)-$5$"&'4.,&%'&1)''$3&14(3'&%3')&8")*"&%'&2$"(-%3
14(3'&*,$.,& %-(&#(-$/(#&1-)2&+,(&94-$(#&%"$2%3
%"#&:3%"+&3$1(&'4.,&%'&.)%3&%"#&:(+-)3(426&F+,(-
+0:(&)1&")";2(+%33$.&2$"(-%3'&%-(&$")-5%"$.&$"
)-$5$"&'4.,&%'&2$.%C&3$2('+)"(&%"#&5-%:,$+(C&(+.6

K$"(-%3'&,%/(&.(-+%$"&.,%-%.+(-$'+$.'6&D,('(
%-(&4"(/("30&#$'+-$94+(#&)/(-&':%.(6&D,(-(&$'
$"/(-'(&-(3%+$)"',$:&$"&M4%3$+0&%"#&M4%"+$+0&)1
2$"(-%3'&$6(6&5))#&M4%3$+0&2$"(-%3'&%-(&3(''&$"
M4%"+$+0&%'&.)2:%-(#&+)&3)*&M4%3$+0&2$"(-%3'6
D,(&+,$-#&2%$"&.,%-%.+(-$'+$.&$'&+,%+&%33&2$"(-%3'
%-(&(E,%4'+$93(&)/(-&+$2(6&D,('(&+%8(&3)"5&+)
#(/(3):& 5()3)5$.%330& %"#& +,(0& .%"")+& 9(
-(:3("$',(#&$22(#$%+(30&%+&+,(&+$2(&)1&"((#6
D,4'C& +,(0& ,%/(& +)& 9(& .)"'(-/(#& %"#& ")+
2$'4'(#&%'&+,(0&#)&")+&,%/(&+,(&'(.)"#&.-):6

+34"5#46%#"78974:%#"%$;4+34"5#46%#"78974:%#"%$;4+34"5#46%#"78974:%#"%$;4+34"5#46%#"78974:%#"%$;4+34"5#46%#"78974:%#"%$;4
4<=98>?$#8"%8@%A#"4>?964<=98>?$#8"%8@%A#"4>?964<=98>?$#8"%8@%A#"4>?964<=98>?$#8"%8@%A#"4>?964<=98>?$#8"%8@%A#"4>?96

8%"8%4$(9"*6*+&#(+$."*,':&6$%19"5'/*5&.+$%1
(%4"&;5)/'(+$/%"0/'"#$%&'()*"$*",%4&'+(<&%
-6"+3&"=&/)/1$.()">,':&6"/0"8%4$("?=>8@9"A$)
(%4" B(+,'()" =(*" C/##$**$/%" ?AB=C@9
D$%&'()" E;5)/'(+$/%" C/'5/'(+$/%" F+47
?DECF@9" B(+$/%()" D$%&'()" G&:&)/5#&%+
C/'5/'(+$/%"?BDGC@9"8%4$(%"H,'&(,"/0"D$%&*
?8HD@9" H3('(+" =/)4" D$%&*" F+47" ?H=DF@9
I$%4,*+(%" C/55&'" F+47" ?ICF@9" B(+$/%()
!),#$%$,#"C/#5(%6"F+47"?B!FCA@"(%4"+3&
G&5('+#&%+*" /0" D$%$%1" (%4" =&/)/16" $%
:('$/,*"*+(+&*7

2*%3,*403*'+&'(&)*+$,-.%&*+&5+6*-2*%3,*403*'+&'(&)*+$,-.%&*+&5+6*-2*%3,*403*'+&'(&)*+$,-.%&*+&5+6*-2*%3,*403*'+&'(&)*+$,-.%&*+&5+6*-2*%3,*403*'+&'(&)*+$,-.%&*+&5+6*-

K)'+&)1&+,(&2(+%33$.&2$"(-%3'&$"&!"#$%&)..4-&$"
+,(& :("$"'43%-& :3%+(%4& -(5$)"& $"& +,(& )3#

.-0'+%33$"(& -).8'6& F/(-& NI& :(-& .("+& )1& .)%3
-('(-/('&)..4-&$"&+,(&/%33(0'&)1&O%2)#%-C&P)"(C
K%,%"%#$&%"#&Q)#%/%-$6&R(+-)3(42&-('(-/('
%-(&3).%+(#&$"&+,(&'(#$2("+%-0&9%'$"'&)1&G''%2C
Q4S%-%+&%"#&K429%$&T$5,&$6(6&)11;',)-(&-(5$)"
$"&+,(&G-%9$%"&P(%6&L(*&-('(-/('&,%/(&9(("
3).%+(#& $"& +,(& U-$',"%;Q)#%/%-$& %"#& U%/(-$
9%'$"'6&K)'+&)1&+,(&2%S)-&2$"(-%3&-(')4-.('
)..4-&+)&+,(&(%'+&)1&%&3$"(&3$"8$"5&K%"5%34-4
%"#&U%":4-6

K$"(-%3'& %-(& 5("(-%330& .)".("+-%+(#& $"
+,-((&9-)%#&9(3+'&$"&!"#$%6&D,(-(&2%0&9(&')2(
':)-%#$.&)..4--(".('&,(-(&%"#&+,(-(&$"&$')3%+(#
:).8(+'6&D,('(&9(3+'&%-(&?

*"&(+,'%"-.#/%&'0(12#%&#3(4&56,0

D,$'&9(3+&.)/(-'&@,,)+%"%5:4-&=V,%-8,%"#WC
F#$',%& R3%+(%4C& X('+& 7("5%3& %"#& :%-+'& )1
@,,%++$'5%-,6&T%/(&0)4&(/(-&+,)45,+&%9)4+&+,(
-(%')"&)1&2%S)-&$-)"&%"#&'+((3&$"#4'+-0&9($"5
3).%+(#&$"&+,$'&-(5$)"Y&!+&,%'&/%-$(+0&)1&2$"(-%3'
/$<6&$-)"&)-(&.)%3C&2%"5%"('(C&9%4E$+(C&2$.%6

!"#$%&'(%()*%+,*-"."-%/*0"&#%1)*/*%()*+*
2"#*/34+%3/*%5*"#0%*6(/3-(*$7

*"&(7,3%"-8&/%&'0(12#%&#3(4&56,0

D,$'& 9(3+& (E+("#'& )/(-& U%-"%+%8%C& Q)%& %"#
.)"+$54)4'&D%2$3&L%#4&4:3%"#'&%"#&U(-%3%6
D,$'&9(3+&$'&-$.,&$"&1(--)4'&2(+%3'&%"#&9%4E$+(6
!+&%3')&.)"+%$"'&,$5,&5-%#(&$-)"&)-(C&2%"5%"('(
%"#&3$2('+)"(6&D,$'&9(3+&:%.8'&$"&.)%3&#(:)'$+'
(E.(:+&L(0/(3$&3$5"$+(6

D,$'& 9(3+& #)('& ")+& ,%/(& %'& #$/(-'$1$(#
2$"(-%3& #(:)'$+'& %'& +,(& ")-+,;(%'+(-"& 9(3+6
U(-%3%&,%'&#(:)'$+'&)1&2)"%<$+(&%"#&+,)-$42C
9%4E$+(&.3%06&Q)%&,%'&$-)"&)-(&#(:)'$+'6
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V#&)/.,$"3$1"*.-7$8%(*($&*($-"9($1"*.-$>%/2%
%&'($'(*,$'&-.$&*(&$"3$/53)#(52($&5+$-"9($%&'(
)/9/.(+$&*(&$"3$/53)#(52(7$?.$1*(-(5.=$45+/&$%&-
BG$9&N"*$1"*.-$&5+$BQD$9/5"*$"*$/5.(*9(+/&.(
1"*.-7$ 45$ 2&-($ "3$ .%($ 9&N"*$ 1"*.-=$ 2(5.*&)
<"'(*59(5.$ +(2/+(-$ .%($ 1")/2,$ &5+$ 1)&,-
*(<#)&."*,$3#52./"5-7$8%($9/5"*$1"*.-$&*($.%(*(
>%"-($1")/2,$&5+$3#52./"5-$&*($*(<#)&.(+$0,
-.&.($ <"'(*59(5.-7$ 8%($ 9&N"*$ 1"*.-$ %&5+)(
)&*<(*$-%&*($"3$.%($.".&)$.*&33/27$8%($BG$9&N"*
1"*.-$%&5+)(+$&0"#.$IB$1(*$2(5.$"3$.%($2"#5.*,;-
"2(&5/2$.*&33/2$/5$GEEQ:EC7

8%($ ]*/./-%$ #-(+$ .%($ 1"*.-$ &-$ -#2./"5
1"/5.-$"3$.%($*(-"#*2(-$3*"9$.%(/*$%/5.(*)&5+-7
8%($(A.(5-/"5$"3$*&/)>&,-$.">&*+-$.%($/5.(*/"*
3&2/)/.&.(+$.%($)/56/5<$"3$.%($)"2&)$9&*6(.-$."
*(</"5&)$9&*6(.-=$*(</"5&)$9&*6(.-$."$5&./"5&)
9&*6(.-$ &5+$ 5&./"5&)$ 9&*6(.-$ ."$ .%(
/5.(*5&./"5&)$9&*6(.-7$8%/-$.*(5+$2"5./5#(+$./))
BCHI7$ 4.$ >&-$ (A1(2.(+$ .%&.$ .%($ 2"#5.*,;-
/5+(1(5+(52($>/))$*('(*-($.%($1*"2(--=$0#.$.%(
1&*././"5$"3$.%($2"#5.*,$-5&.2%(+$&>&,$.>"$'(*,
/91"*.&5.$ 1"*.-$ /7(7$ _&*&2%/$ 1"*.$ >(5.$ ."
Y&6/-.&5$&5+$J%/..&<"5<$1"*.$."$.%($(*-.>%/)(
(&-.:Y&6/-.&5$ &5+$ 5">$ ]&5<)&+(-%7$ 8"
2"91(5-&.($.%($)"--(-=$9&5,$5(>$1"*.-$)/6($.%(
_&5+)&$/5$.%($>(-.$&5+$.%($b/&9"5+$\&*0"#*
5(&*$_")6&.&$"5$*/'(*$\#<)/$/5$.%($(&-.$>(*(
+('()"1(+7

b(-1/.($.%/-$9&N"*$-(.0&26=$45+/&5$1"*.-
2"5./5#(+$ ."$ <*">$ &3.(*$ .%($ 45+(1(5+(52(7
8"+&,$45+/&5$1"*.-$&*($%&5+)/5<$)&*<($'")#9(-
"3$+"9(-./2$&-$>())$&-$"'(*-(&-$.*&+(7$O"-.$"3
.%($ 1"*.-$ &*($ (V#/11(+$ >/.%$ 9"+(*5
/53*&-.*#2.#*(7$Y*('/"#-),$.%($+('()"19(5.$&5+
9"+(*5/-&./"5$ >&-$ .%($ *(-1"5-/0/)/.,$ "3$ .%(
<"'(*59(5.$ &<(52/(-=$ 0#.$ 2"5-/+(*/5<$ .%(
/52*(&-($/5$3#52./"5$&5+$5((+$."$0*/5<$.%(-(
1"*.-$&.$1&*$>/.%$.%($/5.(*5&./"5&)$1"*.-=$1*/'&.(
(5.*(1*(5(#*-$ %&'($ 0((5$ /5'/.(+$ 3"*$ .%(
9"+(*5/-&./"5$"3$1"*.-$/5$45+/&7

8%($2&1&2/.,$"3$45+/&5$1"*.-$/52*(&-(+$3*"9
GE$9/))/"5$."55(-$"3$2&*<"$%&5+)/5<$/5$BCDB$."
9"*($.%&5$DQP$9/))/"5$."55(-$/5$GEEQ:EC7

!"#$%&&$E%+%O(0.*)"(#%.=%#..)8%.(%/.9<

%&-$&$)"5<$.*&+/./"5$"3$-(&$3&*/5<$&5+$+('()"1(+
9&5,$ 1"*.-$ >/.%$ 1)&2($ 5&9($ -#33/A(+$ >/.%
2%((%#$9(&5/5<$1"*.7$?5$/5.(*(-./5<$3&2.$&0"#.
1"*.-$/5$45+/&$/-$.%&.$/.-$>(-.$2"&-.$%&-$9"*(
-(&1"*.-$.%&5$/.-$(&-.$2"&-.7

!"#$ %&'$ ()#*$ &'+$ +,-$ .-"/&#/$ (&.$ +,-
0".)"+)&#/$)#$+,-$1&2"+)&#$&($3&.+/$"1&#4$+,-
+5&$2&"/+/6

8%"#<%$ 1"*.-$ %&'($ 0((5$ /5$ #-($ -/52(
&52/(5.$ ./9(-=$ .%($ (9(*<(52($ "3$ 1"*.-$ &-
<&.(>&,-$ "3$ /5.(*5&./"5&)$ .*&+($ 0(2&9(
/91"*.&5.$&3.(*$ .%($2"9/5<$"3$ .%($R#*"1(&5
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)?> '()"*%+%,-./0-%*()%12.(.34

!"#$%&&$D%+%'()"*%P%I*J.9%,.9<8%*()%Q-*%R.S<-8
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'(<-9(*<".(*0%59*)- +%%%%)?)

X"9($"3$.%($45+/&5$1"*.-$&)"5<$>/.%$.%(/*
%/5.(*)&5+-$&*($&-$3"))">-$c

K#A54#$C/'% $-/.#&.(+$&.$.%($%(&+$"3$S#)3$"3
_#2%2%%$%&-$0((5$+('()"1(+$&-$&$9&N"*$1"*.$."
2&.(*$."$.%($5((+-$"3$>(-.(*5$&5+$5"*.%$>(-.(*5
1&*.-$ "3$ .%($ 2"#5.*,$ &5+$ &)-"$ ."$ *(+#2($ .%(
1*(--#*($&.$O#90&/$1"*.7$8%($1"*.$/-$-1(2/&)),
+(-/<5(+$."$*(2(/'($)&*<($V#&5././(-$"3$1(.*")(#9
&5+$ 1(.*")(#9$ 1*"+#2.-$ &5+$ 3(*./)/-(*7$ 8%(
"33-%"*($.(*9/5&)$&.$d&+/5&*$%&-$0((5$+('()"1(+
."$*(+#2($.%($1*(--#*($&.$_&5+)&$1"*.7

b(9&*2&./"5$ "3$ .%($ 0"#5+&*,$ "3$ .%(
%/5.(*)&5+$>"#)+$0($+/33/2#).$&-$/.$/-$5".$3/A(+
"'(*$-1&2(7$45$9"-.$"3$.%($2&-(-=$%/5.(*)&5+$"3
"5($1"*.$9&,$"'(*)&1$>/.%$.%&.$"3$.%($".%(*7

LG2M#8 $ /-$ &$ 5&.#*&)$ %&*0"#*$ &5+$ .%(
0/<<(-.$1"*.$"3$.%($2"#5.*,7$8%($1"*.$/-$-/.#&.(+
2)"-(*$."$.%($<(5(*&)$*"#.(-$3*"9$.%($2"#5.*/(-
"3$O/++)($R&-.=$O(+/.(**&5(&5$2"#5.*/(-=$Z"*.%
?3*/2&=$Z"*.%$?9(*/2&$&5+$R#*"1($>%(*($.%(
9&N"*$ -%&*($ "3$ 2"#5.*,;-$ "'(*-(&-$ .*&+($ /-
2&**/(+$"#.7$8%($1"*.$/-$GE$69$)"5<$&5+$P:BE
69$>/+($>/.%$DH$0(*.%-$&5+$%&-$.%($2"#5.*,;-
)&*<(-.$"/)$.(*9/5&)7$O7Y7=$O&%&*&-%.*&=$S#N&*&.=
[7Y7$&5+$1&*.-$"3$F&N&-.%&5$2"5-./.#.($.%($9&/5
%/5.(*)&5+-$"3$O#90&/$1"*.-7

N#O#"#'4#4(P&"'G(C/'% $&.$Z%&'&$X%('&
>&-$+('()"1(+$&-$&$-&.())/.($1"*.$."$*()/('($.%(
1*(--#*($&.$.%($O#90&/$1"*.7$4.$/-$.%($)&*<(-.
2"5.&/5(*$1"*.$/5$45+/&7

L#'2#B#/(C/'%Q $-/.#&.(+$&.$.%($(5.*&52(
"3$.%($e#&*/$(-.#&*,=$/-$&$5&.#*&)$%&*0"#*$/5
S"&7$4.$<&/5(+$-/<5/3/2&52($&3.(*$/.-$*(9"+())/5<
/5$BCPB$."$%&5+)($/*"5:"*($(A1"*.-$."$`&1&57
J"5-.*#2./"5$ "3$ _"56&5$ *&/)>&,$ %&-
2"5-/+(*&0),$(A.(5+(+$.%($%/5.(*)&5+$"3$.%/-
1"*.7$_&*5&.&6&=$S"&=$X"#.%(*5$O&%&*&-%.*&
2"5-./.#.($/.-$%/5.(*)&5+7

P&O(L#AB#4/'&(C/'% $/-$)"2&.(+$/5$.%($-.&.(
"3$_&*5&.&6&$&5+$2&.(*-$."$.%($5((+-$"3$.%(
(A1"*.$"3$/*"5:"*($&5+$/*"5:2"52(5.*&.(-7$4.$&)-"
%&5+)(-$3(*./)/-(*-=$1(.*")(#9$1*"+#2.-=$(+/0)(
"/)-=$2"33((=$.(&=$>""+$1#)1=$,&*5=$<*&5/.($-."5(=
9")&--(-=$ (.27$ _&*5&.&6&$ /-$ .%($ 9&N"*
%/5.(*)&5+$3"*$.%/-$1"*.7

K/9"9"8( C/'%Q $ -/.#&.(+$ &.$ .%($ %(&+$ "3
d(90&5&+$ _&,&)=$ 1"1#)&*),$ 65">5$ &-$ .%(
OP"''#+,-+(3'+Q1%E9%#+5'%;R+/-$&)-"$&$5&.#*&)
%&*0"#*7$ 8%/-$ 1"*.$ %&-$ &5$ &+'&5.&<("#-
)"2&./"5$0(/5<$2)"-($."$.%($X#(^:J")"90"$*"#.(7
4.$ 2&.(*-$ ."$ .%($ 5((+-$ "3$ _(*&)&=$ -"#.%(*5:
_&*5&.&6&$&5+$-"#.%$>(-.(*5$8&9/)$Z&+#7

K/4R#%#(C/'%$/-$)"2&.(+$"5$.%($\#<)/$*/'(*=
BGQ$69$/5)&5+$3*"9$.%($]&,$"3$](5<&)7$@/6($.%(
O#90&/$1"*.=$.%/-$1"*.$>&-$&)-"$+('()"1(+$0,
.%($]*/./-%7$_")6&.&$%&+$.%($/5/./&)$&+'&5.&<(
"3$0(/5<$.%($2&1/.&)$"3$]*/./-%$45+/&7$8%($1"*.
%&-$)"-.$/.-$-/<5/3/2&52($2"5-/+(*&0),$"5$&22"#5.
"3$.%($+/'(*-/"5$"3$(A1"*.-$."$.%($".%(*$1"*.-
-#2%$&-$d/-%&6%&1&.5&9=$Y&*&+>/1$&5+$/.-
-&.())/.($1"*.=$\&)+/&7

_")6&.&$1"*.$/-$&)-"$2"53*"5.(+$>/.%$.%(
1*"0)(9$"3$-/).$&22#9#)&./"5$/5$.%($\#<)/$*/'(*
>%/2%$1*"'/+(-$&$)/56$."$.%($-(&7$4.-$%/5.(*)&5+
2"'(*-$[7Y7=$]/%&*=$`%&*6%&5+=$a(-.$](5<&)=
X/66/9$&5+$.%($5"*.%:(&-.(*5$-.&.(-7$?1&*.$3*"9
.%/-=$ /.$ &)-"$ (A.(5+-$ 1"*.-$ 3&2/)/./(-$ ."$ "#*
5(/<%0"#*/5<$)&5+:)"26(+$2"#5.*/(-$ -#2%$&-
Z(1&)$&5+$]%#.&57

S#458#( C/'%( /-$ )"2&.(+$ BED$ 69
+">5-.*(&9$ 3*"9$ _")6&.&7$ 4.$ %&-$ 0((5
2"5-.*#2.(+$."$*(+#2($.%($2"5<(-./"5$&.$_")6&.&
1"*.7$4.$%&5+)(-$0#)6$2&*<"$)/6($/*"5$"*(=$2"&)=
1(.*")(#9=$1(.*")(#9$1*"+#2.-$&5+$3(*./)/-(*-=
N#.(=$N#.($1*"+#2.-=$2".."5$&5+$2".."5$,&*5=$(.27

C#'#5O8$(C/'% $/-$-/.#&.(+$/5$.%($O&%&5&+/
+().&=$&0"#.$BEE$69$3*"9$J#..&267$4.$%&-$.%(
+((1(-.$%&*0"#*$-1(2/&)),$-#/.(+$."$%&5+)($'(*,
)&*<($'(--()-7$4.$%&-$0((5$+('()"1(+$9&/5),$."
%&5+)($)&*<(:-2&)($(A1"*.$"3$/*"5:"*(7$U*/--&=
J%%&../-<&*%$&5+$`%&*6%&5+$$&*($.%($1&*.-$"3
/.-$%/5.(*)&5+7

T80#R"#$#%A#2( C/'% $/5$?5+%*&$Y*&+(-%
/-$&$)&5+:)"26(+$%&*0"#*=$2"55(2.(+$."$.%($-(&
0,$&$2%&55()$2#.$.%*"#<%$-")/+$*"26$&5+$-&5+7
?5$ "#.(*$ %&*0"#*$ %&-$ 0((5$ +('()"1(+$ 3"*
%&5+)/5<$ /*"5:"*(=$ 1( .*")(#9$ &5+$ <(5(*&)
2&*<"7$?5+%*&$Y*&+(-%$&5+$8()&5<&5&$&*($.%(
9&/5$%/5.(*)&5+$3"*$.%/-$1"*.7

!"&AA#8( C/'%$/-$"5($"3$.%($")+(-.$1"*.-$"5
.%($(&-.(*5$2"&-.7$4.$/-$&5$&*./3/2/&)$%&*0"#*$0#/).
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)?* '()"*%+%,-./0-%*()%12.(.34

!"#$%&&$F%+%'()"*%P%T"9%R.S<-8
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'(<-9(*<".(*0%59*)- +%%%%)??

*0*+1&2*2*0*+1&2*2*0*+1&2*2*0*+1&2*2*0*+1&2*2

34 J%""-($ .%($*/<%.$&5->(*-$"3$.%($3"))">/5<$3*"9$.%($</'(5$"1./"5-7

L/M 8*&+($ 0(.>((5$ .>"$ 2"#5.*/(-$ /-$ .(*9(+$ &-

L&M 45.(*5&)$ .*&+( L2M 45.(*5&./"5&)$ .*&+(

L0M RA.(*5&)$ .*&+( L+M @"2&)$ .*&+(

L//M a%/2%$"5($"3$.%($3"))">/5<$/-$&$)&5+$)"26(+$%&*0"#*K

L&M d/-%&6%&1&.5&9 L2M R55"*

L0M O#90&/ L+M \&)+/&

L///M O"-.$ "3$ 45+/&;-$ 3"*(/<5$ .*&+($ /-$ 2&**/(+$ .%*"#<%

L&M @&5+$ &5+$ -(& L2M X(&$ &5+$ &/*

L0M @&5+$ &5+$ &/* L+M X(&

L/'M a%/2%$"5($ "3$ .%($3"))">/5<$ /-$45+/&;-$ )&*<(-.$ .*&+/5<$1&*.5(*$LGEBE:BBM

L&M [7?7R7 L2M S(*9&5,

L0M J%/5& L+M [7X7?7

/5$BQDC7$4.$/-$5".$9#2%$-#/.&0)($3"*$)&*<($-%/1-
0(2&#-($"3$.%($-%&))">$>&.(*-$5(&*$.%($2"&-.7
8&9/)$Z&+#$&5+$Y"5+/2%(**,$&*($/.-$%/5.(*)&5+7

-AA/'& =$&$5(>),$+('()"1(+$1"*.$/5$8&9/)
Z&+#=$%&-$0((5$2"5-.*#2.(+$GD$69$5"*.%$"3
J%(55&/$."$*()/('($.%($1*(--#*($&.$J%(55&/$1"*.7

3G%89/'8A( C/'%$ >&-$ &)-"$ +('()"1(+$ ."
*()/('($.%($1*(--#*($"3$J%(55&/$1"*.7$4.$+(&)-
>/.%$&$'&*/(.,$"3$2&*<"$/52)#+/5<$2"&)=$-&).=$3""+
<*&/5-=$ (+/0)($ "/)-=$ -#<&*=$ 2%(9/2&)-$ &5+
1(.*")(#9$1*"+# 2.-7

U8'$/'%0

?/*$.*&5-1"*.$1)&,-$&5$/91"*.&5.$*")($ /5$.%(
/5.(*5&./"5&)$ .*&+(7$ 4.$ %&-$ .%($ &+'&5.&<($ "3
.&6/5<$.%($)(&-.$./9($3"*$2&**/&<($&5+$%&5+)/5<
%/<%$ '&)#($ "*$ 1(*/-%&0)($ <""+-$ "'(*$ )"5<
+/-.&52(-7$4.$/-$'(*,$2"-.),$&5+$#5-#/.&0)($3"*
2&**,/5<$%(&',$&5+$0#)6,$2"99"+/./(-7$8%/-
#)./9&.(),$ *(+#2(-$ .%($ 1&*./2/1&./"5$ "3$ .%/-
-(2."*$/5$.%($/5.(*5&./"5&)$.*&+($&-$2"91&*(+
."$.%($"2(&5/2$*"#.(-7

8%(*($ >(*($ BC$ /5.(*5&./"5&)$ &/*1"*.-
3#52./"5/5<$ /5$ .%($2"#5.*,$LW(0*#&*,$GEBTM7
8%(,$ &*( $?%9(+&0&+=$ ?9*/.-&*=$ ](5<&)#*#=
J%(55&/=$b()%/=$ S"&=$ S#>&%&./=$\,+(*&0&+=
_"2%2%/=$_")6&.&=$O#90&/=$8%/*#'&5&5.%&1#*&9=
X*/5&<&*=$`&/1#*=$J&)/2#.=$Y"*.$])&/*=$Z&<1#*=
8/*#2%/*&1&))/$&5+$J"/90&."*(7

!"#$%&'($&)*(&+,$-.#+/(+$&0"#.$ .%($&/*
.*&5-1"*.$/5$.%($1*('/"#-$2%&1.(*7$!"#$2"5-#).
.%($2%&1.(*$"5$.*&5-1"*.$."$3/5+ $"#.$.%($9&/5
3(&.#*(-$"3$&/*$.*&5-1"*.$/5$45+/&7

R)F(&"'(&+()3(1"&$5F(1"*<&)+$&*+"(3+)"*5+)-&)*3;53"1
435F&%5#3&;-)<(/&O$(+"*4%&"'(&1")"(&2*"'&F):*F#F&+#F,(3
54&$5F(1"*<&)*3;53"1/

O$(+"*4%&45#3&<*"*(1&2'(3(&F):*F#F&+#F,(3&54&)*3&35#"(1
<5+H(36(&)+$&)-15&6*H(&3()15+1&453&"'*1/
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)?@ '()"*%+%,-./0-%*()%12.(.34

54 ?5->(*$ .%($3"))">/5<$V#(-./"5-$ /5$&0"#.$TE$>"*+-7

L/M O(5./"5$ .%($ 2%&*&2.(*/-./2-$ "3$ 45+/&;-$ 3"*(/<5$ .*&+(7

L//M b/-./5<#/-%$ 0(.>((5$ 1"*.$ &5+$ %&*0"#*7

L///M RA1)&/5$ .%($ 9(&5/5<$ "3$ %/5.(*)&5+7

L/'M Z&9($ /91"*.&5.$ /.(9-$ >%/2%$ 45+/&$ /91"*.-$ 3*"9$ +/33(*(5.$ 2"#5.*/(-7

L'M Z&9($.%($1"*.-$"3$45+/&$)"2&.(+$"5$.%($(&-.$2"&-.7

64 ?5->(*$ .%($3"))">/5<$V#(-./"5-$ /5$&0"#.$BDE$>"*+-7

L/M b(-2*/0($.%($2"91"-/./"5$"3$(A1"*.$&5+$/91"*.$.*&+($"3$45+/&7

L//M a*/.($&$5".($ "5$ .%($2%&5</5<$5&.#*($ "3$ .%($ /5.(*5&./"5&)$ .*&+($ "3$45+/&7

2015-16



!"#$%&!"#$%&!"#$%&!"#$%&!"#$%&
!"#$%&'()*

'()'*+,-./+0
,(*1,(/2.&(%)3
1(0(/2(4%.11!(1
+34%,*)50(61

!"!"!"!"!" #$%#$%#$%#$%#$%&"'(")*+,-&"'(")*+,-&"'(")*+,-&"'(")*+,-&"'(")*+,- &++.)$&"&++.)$&"&++.)$&"&++.)$&"&++.)$&"

!"#$%&"'(")*+, -&++.)$&", %(/.+)/, 0%&', 1)2(
%(+(*/(,&0,/.3/)*"4(/,*"5,("(%67,0%&',8*/)(
-%&5.4)/,&0,2.'*",*4)$#$)$(/9,:2(%(,*%(,'*"7
)7-(/,&0,-&++.)$&"9,:2(7,*%(,4+*//$0$(5,&",)2(
3*/$/,&0,'(5$.',)2%&.62,82$42,-&++.)*")/,*%(
)%*"/-&%)(5, *"5, 5$00./(59, ;&++.)$&", 4*", 3(
4+*//$0$(5, $")&, <$=, *$%, -&++.)$&">, <$$=, 8*)(%
-&++.)$&">, <$$$=, +*"5, -&++.)$&", *"5, <$#=, "&$/(
-&++.)$&"9

+#%&'(,-../%0-1

?"5$/4%$'$"*)(, ./(, &0, 8*)(%, 37, $"4%(*/$"6
-&-.+*)$&",*"5,$"5./)%$*+,(@-*"/$&",2*/,+(5
5(6%*5*)$&",&0,)2(,A.*+$)7,&0,8*)(%,4&"/$5(%*3+79
B.%0*4(, 8*)(%, *#*$+*3+(, 0%&', %$#(%/>, 4*"*+/>
+*C(/>, ()49, $/, "(#(%, -.%(9, ?), 4&")*$"/, /'*++
A.*")$)$(/,&0,/./-("5(5,-*%)$4+(/>,&%6*"$4,*"5
$"&%6*"$4,/.3/)*"4(/9,D2(",4&"4(")%*)$&",&0
)2(/(,/.3/)*"4(/,$"4%(*/(/>,)2(,8*)(%,3(4&'(/
-&++.)(5>,*"5,2("4(,3(4&'(/,."0$),0&%,./(9,?"
/.42,*,/$).*)$&">,)2(,/(+0E-.%$07$"6,4*-*4$)7,&0
8*)(%,$/,."*3+(,)&,-.%$07,)2(,8*)(%9

:2&.62,8*)(%,-&++.)*")/,*%(,*+/&,4%(*)(5
0%&', "*).%*+, /&.%4(/, <(%&/$&">, +*"5/+$5(/>
5(4*7, *"5, 5(4&'-&/$)$&", &0, -+*")/, *"5
*"$'*+/>,()49=,-&++.)*")/,0%&',2.'*",/&.%4(/
*%(,)2(,%(*+,4*./(/,&0,4&"4(%"9,F.'*",3($"6/
-&++.)(, )2(, 8*)(%, )2%&.62, $"5./)%$*+>
*6%$4.+).%*+, *"5, 4.+).%*+, *4)$#$)$(/9, G'&"6
)2(/(,*4)$#$)$(/>,$"5./)%7,$/,)2(,'&/),/$6"$0$4*")
4&")%$3.)&%9

!"#$%&$%' (' )*++",#' -./0*#.' 1223*4,+' (' 506",#
+./0*#.' 7' 84/97:"94' 37;4/' 02' 207<' 0,' +.4' .479"3;
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,-../%0-1(45$&6 ,-../%0-1(718-.8&9 :-/';&6(-<(,-../%0-1

G$%,;&++.)$&" H@$5(/, &0, /.+-2.%, <BH
I
>, BH

J
=>, H@$5(/, &0

"$)%&6(">, 4*%3&", '&"&@$5(>, 275%&E4*%3&">
*''&"$*> ,+(*5>,*+5(275(/,*/3(/)&/,*"5,3(%7++$.'9

K&'3./)$&", &0, 4&*+>, -()%&+, *"5, 5$(/(+>
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/(8*6(,5$/-&/*+>,()49
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4&+$0&%',L;L,<3*4)(%$*+,4&.")=,/.+-2*)(/,*"5
/.+-2$5(/>,2(*#7, '()*+/, (969,+(*5>, *%(/("$4>
'(%4.%7>, '*"6*"(/(>, ()49>, %*5$&*4)$#(
/.3/)*"4(/9

B(8*6(, 5$/-&/*+>, .%3*", %."E&00>, )&@$4
(00+.(")/, 0%&', $"5./)%$(/>, %."E&00, &#(%
4.+)$#*)(5,+*"5/,*"5,".4+(*%,-&8(%,-+*")/9

M*"5,;&++.)$&" F.'*", *"5, *"$'*+, (@4%()*, #$%./(/, *"5
3*4)(%$*>, 6*%3*6(, *"5, #(4)&%/, )2(%($">
-(/)$4$5(/, *"5, 0(%)$+$/(%E%(/$5.(, *+C*+$"$)7>
0+.&%$5(/>,%*5$&E*4)$#(,/.3/)*"4(/9

?'-%&-(%, 2.'*", *4)$#$)$(/>, 5$/-&/*+, &0
.")%(*)(5,$"5./)%$*+,8*/)(>,./(,&0,-(/)$4$5(/
*"5,0(%)$+$/(%/9

N&$/(,;&++.)$&" F$62,+(#(+,&0,"&$/(,*3&#(,)&+(%*"4(,+(#(+9 G$%4%*0)/>, *.)&'&3$+(/>, )%*$"/>, $"5./)%$*+
-%&4(//$"6,*"5,*5#(%)$/$"6,'(5$*9

-7E34'%&$%'('-;84:'7,='F0*/D4:'02'C033*+"0,

?"5./)%$(/, -%&5.4(, /(#(%*+, ."5(/$%*3+(
-%&5.4)/,$"4+.5$"6,$"5./)%$*+,8*/)(/>,-&++.)(5
8*/)(, 8*)(%>, -&$/&"&./, 6*/(/>, 42('$4*+
%(/$5.*+/>, ".'(%&./, 2(*#7, '()*+/>, 5./)>
/'&C(>,()49,L&/),&0,)2(,$"5./)%$*+,8*/)(/,*%(
5$/-&/(5, &00, $", %.""$"6, 8*)(%, &%, +*C(/9
K&"/(A.(")+7>,-&$/&"&./,(+('(")/,%(*42,)2(
%(/(%#&$%/>,%$#(%/,*"5,&)2(%,8*)(%,3&5$(/>,82$42
5(/)%&7,)2(,3$&E/7/)(',&0,)2(/(,8*)(%/9,L*O&%
8*)(%,-&++.)$"6,$"5./)%$(/,*%(,+(*)2(%>,-.+-,*"5
-*-(%>,)(@)$+(/,*"5,42('$4*+/9

=08&'(#19(:%#%& ,-../%&9(:%'&%;"&6 >#%/'&(-<(,-../%0-1 ?#01(,-../%&'6

@#1A#
<P))*%,;%*5(/2=

Q$2*%
*"5

D(/),Q("6*+

<*= R&8"/)%(*',&0,S*"-.%
<3=R&8"/)%(*',&0,T*%*"*/$
<4=U*%%*CC*,Q*%%*6(

V9 ?"5./)%$*+,-&++.)$&",0%&'
)&8"/,+$C(,S*"-.%

I9 R&'(/)$4, 8*/)(/, 0%&'
.%3*",4(")%(/

J9 R.'-$"6,&0,4*%4*//(/,$"
)2(,%$#(%

-7E34'%&$&'('F0*/D4:'02'C033*+"0,'",'+.4'G7,#7'7,='+.4'>7<*,7'5"94/:

K$)$(/, &0, S*"-.%>, G++*2*3*5>
T*%*"*/$>, ;*)"*, *"5, S&+C*)*
%(+(*/(,5&'(/)$4,8*/)(,$")&,)2(
%$#(%

B#C/1#
<R(+2$=

*"5
<P))*%,;%*5(/2=

<*= R(+2$,)&,4&"0+.("4(,8$)2
K2*'3*+

<3=,,,L*)2.%*,*"5,G6%*

V9 !@)%*4)$&", &0, 8*)(%, 37
F*%7*"*, *"5, P))*%
;%*5(/2,0&%,$%%$6*)$&"

I9 G6%$4.+).%*+, %.", &00
%(/.+)$"6,$",2$62,+(#(+/,&0
'$4%&E-&++.)*")/, $", )2(
W*'."*

J9 R&'(/)$4,*"5,$"5./)%$*+
8*/)(, &0, R(+2$, 0+&8$"6
$")&,)2(,%$#(%

R(+2$, 5.'-$"6, $)/, 5&'(/)$4
8*/)(

T*%$&./,)7-(/,&0,42('$4*+/,./(5,$",'&5(%"
*6%$4.+).%(, /.42, */, $"&%6*"$4, 0(%)$+$/(%/>
-(/)$4$5(/, *"5, 2(%3$4$5(/, *%(, *+/&, -&++.)$&"
6("(%*)$"6,4&'-&"(")/9,:2(/(,42('$4*+/,*%(
8*/2(5,5&8",)&,%$#(%/>,+*C(/,*"5,)*"C/9,:2(/(
42('$4*+/,*+/&,$"0$+)%*)(,)2(,/&$+,)&,%(*42,)2(
6%&."5,8*)(%9,U(%)$+$/(%,$"5.4(/,*",$"4%(*/(,$"
)2(,"$)%*)(,4&")("),&0,/.%0*4(,8*)(%/9,K.+).%*+
*4)$#$)$(/, /.42,*/, -$+6%$'*6(>,%(+$6$&./,0*$%/>
)&.%$/'>, ()49, *+/&, 4*./(, 8*)(%, -&++.)$&"9, ?"
?"5$*>, *+'&/), *++, /.%0*4(, 8*)(%, /&.%4(/, *%(
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4&")*'$"*)(5, *"5, ."0$), 0&%, 2.'*"
4&"/.'-)$&"9

D*)(%, -&++.)$&", $/, *, /&.%4(, &0, #*%$&./
8*)(%,3&%"(,5$/(*/(/9, :2(,5$/(*/(/,4&''&"+7
4*./(5, 5.(, )&, 4&")*'$"*)(5, 8*)(%, *%(
5$*%%2&(*>,$")(/)$"*+,8&%'/>,2(-*)$)$/>,()49,D&%+5
F(*+)2, H%6*"$/*)$&", /2&8/, )2*), *3&.), &"(E
0&.%)2,&0,)2(,4&''."$4*3+(,5$/(*/(/,$",?"5$*
*%(,8*)(%E3&%"(9

E0'(,-../%0-1

G$%, -&++.)$&", $/, )*C(", */ , *55$)$&", &0
4&")*'$"*")/,+$C(,5./)>,0.'(/>,6*/>,0&6>,&5&.%>
/'&C(, &%, #*-&.%, )&, )2(, *$%, $", /.3/)*")$*+
-%&-&%)$&",*"5,5.%*)$&",)2*),'*7,3(,2*%'0.+
)&, 0+&%*, *"5, 0*."*, *"5, )&, -%&-(%)79, D$)2
$"4%(*/$"6,./(,&0,#*%$()$(/,&0,0.(+/,*/,/&.%4(,& 0

("(%67>,)2(%(,$/,*, '*%C(5,$"4%(*/(,$",('$//$&"
&0,)&@$4,6*/(/,$")&,)2(,*)'&/-2(%(,%(/.+)$"6,$"
)2(, -&++.)$&",&0,*$%9,K&'3./)$&",&0,0&//$+,0.(+/>
'$"$"6,*"5,$"5./)%$(/,*%(,)2(,'*$",/&.%4(/,&0
*$%,-&++.)$&"9,:2(/(,-%&4(//(/,%(+(*/(,&@$5(/
&0, /.+-2.%, *"5, "$)%&6(">, 275%&4*%3&"/>
4*%3&",5$&@$5(>,4*%3&", '&"&@$5(>,+(*5, *"5
*/3(/)&/9

G$%, -&++.)$&", 4*./(/, #*%$&./, 5$/(*/(/
%(+*)(5,)&,%(/-$%*)&%7>,"(%#&./,*"5,4$%4.+*)&%7
/7/)('/9

B'&C7,0&6,&#(%,4$)$(/,4*++(5,*/,.%3*", "#$%
$/,4*./(5,37,*)'&/-2(%$4,-&++.)$&"9,?),-%&#(/
#(%7,2*%'0.+,)&,2.'*",2(*+)29,G$%,-&++.)$&",4*"
*+/&,4*./(, *4$5,%*$"/9,X*$"8*)(%,*"*+7/$/,&0
.%3*",("#$%&"'("),2*/,$"5$4*)(5,)2*),-F,#*+.(
&0,)2(,0$%/),%*$",*0)(%,/.''(%,$/,*+8*7/,+&8(%
)2*",)2(,/.3/ (A.("),%*$"/9

F<0#' ",' H*<E7"
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P%3*", *%(*/, *%(, 6("(%*++7, '*%C(5, 37
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/&.%4(/9,B&+$5,8*/)(,%(0(%/,)&,*,#*%$()7,&0,&+5
*"5,./(5,*%)$4+(/>, U&%,(@*'-+( ,/)*$"(5, /'*++
-$(4(/,&0,'()*+/ >,3%&C(",6+*//8 * %(/>,-+*/)$4
4&")*$"(%/>,-&+7)2("(,3*6/>,*/2(/>,0+&--$(/>
KR/>,()49,5.'-(5,*),5$00(%("),-+*4(/9,:2(/(
5$/4*%5(5, '*)(%$*+/, *%(, *+/&, )(%'(5, */
%(0./(>,6*%3*6(, *"5,%.33$/2>, ()49, *"5, *%(
5$/-&/(5,&0,0%&',)8&,/&.%4(/,Y,<$=,2&./(2&+5
&%,5&' ( / )$4, ( / ) *3+$/2 ' ( " ) /> , * "5, <$$=
$"5./)%$*+,&%,4&''(%4$*+,(/)*3+$/2'(")/9,:2(
2&./(2&+5,8*/)(/,$/,5$/-&/(5,&00,($)2(%,&"
-.3+$4,+*"5/,&%,&",-%$#*)(,4&")%*4)&%/Z,/$)(/>
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>-06&(,-../%0-1

N&$/(,-&++.)$&",%(0(%/,)&,)2(,/)*)(,&0,."3(*%*3+(
*"5,."4&'0&%)*3+(,)&,2.'*",3($"6/,82$42,$/
4*./(5,37, "&$/(,0%&',5$00(%("), /&.%4(/9, :2$/
'*))(%,2*/,3(4&'(,*,/(%$&./,4&"4(%",&"+7,$"
%(4("),7(*%/,5.(,)&,*,#*%$()7,&0,)(42"&+&6$4*+
$""&#*)$&"/9

:2(,'*$",/&.%4(/,&0,"&$/(,-&++.)$&",*%(
#*%$&./, 0*4)&%$(/>, '(42*"$/(5, 4&"/)%.4)$&"
*"5, 5('&+$)$&", 8&%C/>, *.)&'&3$+(/, *"5
*$%4%*0)/>,()49,:2(%(, '*7,3(,*55(5,-(%$&5$4*+
3.),-&++.)$"6,"&$/(,0%&',/$%("/>,+&.5/-(*C(%/
./(5, $", #*%$&./, 0(/)$#*+/>, -%&6%*''(/
*//&4$*)(5,8$)2,4&''."$)7,*4)$#$)$(/9,:2(,+(#(+
&0, /)(*57,"&$/(,$/, '(*/.%(5,37, /&."5,+(#(+
(@-%(//(5,$",)(%'/,&0,5(4$3(+/,<5Q=9

H0,*++,)2(/(,/&.%4(/>,)2(,3$66(/),".$/*"4(
$/,)2(,"&$/(,-%&5.4(5,37,)%*00$4>,3(4*./(,$)/
$")("/$)7,*"5,"*).%(,5(-("5,.-&",/.42,0*4)&%/

!"#$'%&$&'('@0":4'<0,"+0/",#'7+'C7,D.87+<737"
I7*J"+4'H",4

*/,)2(,)7-(, &0,*$%4%*0)>,#(2$4+(>,)%*$",*"5,)2(
4&"5$)$&",&0,%&*5,*/,8(++,*/,)2*),&0,#(2$4+(,<$"
4*/(,&0,*.)&'&3$+(/=9,?",/(*,)%*00$4>,)2(,"&$/(
-&++.)$&", $/, 4&"0$"(5, )&, )2(, 2*%3&.%, 5.(, )&
+&*5$"6,*"5,."+&*5$"6,*4)$#$)$(/,3($"6,4*%%$(59
?"5./)%$(/, 4*./(, "&$/(, -&++.)$&", 3.), 8$)2
#*%7$"6,$")("/$)7,5(-("5$"6,.-&",)2(,)7-(,&0
$"5./)%79

N&$/(,-&++.)$&",$/,+&4*)$&",/-(4$0$4,*"5,$)/
$")("/$)7,5(4+$"(/,8$)2,$"4%(*/(,$",5$/)*"4(,0%&'
)2(,/&.%4(,&0,-&++.)$&">,$9(9,$"5./)%$*+,*%(*/>
*%)(%$(/,&0,)%*"/-&%)*)$&">,*$%-&%)>,()49,N&$/(
-&++.)$&",$/,2*[*%5&./,$",'*"7,'()%&-&+$)*"
*"5,3$6,4$)$(/,$",?"5$*9
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<'."$4$-*+=, 0*4$+$)$(/, *), +&8, +7$"6, -.3+$4
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&0, $"5./)%$*+, 8*/)(/9, :2(, 5. ' -$"6, &0
$"5./)%$*+, 8*/)(, $")&, %$#(%/, +(*5/, )&, 8*)(%
-&++.)$&"9, X$#(%, -&++.)$&", 0%&', 4$)7E3*/(5
$"5./)%$(/, *"5, .")%(*)(5, /(8*6(, +(*5/, )&
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@*$&BCD&8'(%+8)$%&"&%''.&)'&%''.&#+.-$4&'7&)*$&*$"/)*&#)")+#&'7&)*$&.$#,%$()#&"(%&8":$&'+)&0,)*&"&.$3'.)?
@*$&'.9"(,#"),'(6&)*$&-,//"9$&8'::+(,)4&"(%&3$'3/$;#&.$3.$#$()"),-$#&#")&)'9$)*$.&)'&7,(%&'+)&#+#)",("A/$
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)&,^], -(%,4("),&0,)2(,8*/)(,6("(%*)(5,*%(
+(0), ."4&++(4)(5, 82$42, *44. ' .+*)(, &"
/)%(()/>,$",&-(",/-*4(/,3()8((",2&./(/,*"5
$", 8*/)(+*"5/, +(*5$"6, )&, /(%$&./, 2(*+)2
2*[*%5/9,:2(/(,8*/)(/,/2&.+5,3(,)%(*)(5,*/
%(/&.%4(,*"5,.)$+$/(5,0&%,6("(%*)$"6,("(%67
*"5, 4&'-&/)9, P")%(*)(5, 8*/)(/, 0(%'(")
/+&8+7, *"5, %(+(*/(, )&@$4, 3$&6*/, )&, )2(
*)'&/-2(%(>,$"4+.5$"6,'()2*"(9

O*")&%'&0$&)*.'0&"0"4P&O*4P

O*$.$&%'$#&'+.&0"#)$&$(%&+3P

O*4&%'&."93,8<$.#&#'.)&'+)&.+AA,#*&%+:3#P&='$#&,)
*"-$&#':$&-"/+$P

E#&'+.&+.A"(&0"#)$&0'.)*&"(4)*,(9P

5.%*+6/%0*",5.%*+6/%0*",5.%*+6/%0*",5.%*+6/%0*",5.%*+6/%0*", 7$8%*)$&"7$8%*)$&"7$8%*)$&"7$8%*)$&"7$8%*)$&"

;&-.+*)$&",0+&8,0%&',%.%*+,)&,.%3*",*%(*/,$/
4*./(5,37,'*"7,0*4)&%/,+$C(,2$62,5('*"5,0&%
+*3&.%,$",.%3*",*%(*/>,+&8,O&3,&--&%)."$)$(/
$", %.%*+, *%(*/, *"5, ."3*+*"4(5, -*))(%", &0
5(#(+&-'("),3()8((",.%3*",*"5,%.%*+,*%(*/9
?", ?"5$*, -&-.+*)$&", $", 4$)$(/, $/, %*-$5+7
$"4%(*/$"69,R.(,)&,+&8,&--&%)."$)$(/,$",/'*++(%
*"5,'(5$.',4$)$(/>,)2(,-&&%,-(&-+(,6("(%*++7
37-*//,)2(/(,/'*++,4$)$(/,*"5,5$%(4)+7,4&'(,)&
)2(,'(6*,4$)$(/,0&%,)2($%,+$#(+$2&&59

G,4*/(,/).57,6$#(",3(+&8,)&,2*#(,3())(%
."5(%/)*"5$"6,&0,)2(,/.3O(4)9,X(*5,$),4*%(0.++7
*"5, )%7, )&, 4&'-%(2("5, )2(, -%&4(//, &0, %.%*+
.%3*",'$6%*)$&"9

9,:*2(,;).<=9,:*2(,;).<=9,:*2(,;).<=9,:*2(,;).<=9,:*2(,;).<=

X*'(/2,2*/,3((",8&%C$"6,$",4&")%*4), */, *
8(+5(%,&",4&"/)%.4)$&",/$)(,$", :*+42(%,< 4&*+
%(6$&", &0, H%$//*=, 0&%, )2(, +*/), )8&, 7(*%/9, F(
'&#(5,8$)2,)2(,4&")%*4)&%,)&,#*%$&./,-+*4(/
+$C(,B.%*)>,L.'3*$>,_*"52$,N*6*%>,Q2*%.42>
`*' " *6*%,*"5,/&,&"9,F(,%('$)/,X/9,I]>]]],-(%
7(*%, )&, 2$/, 0*)2(%, $", 2$/, "*)$#(, #$++*6(9, :2(
%('$))*"4(/,2*#(,3((",'*$"+7,./(5,0&%,5*$+7
4&"/.'-)$&">, 2(*+)2, 4*%(>, /42&&+$"6, &0
42$+5%(">,()49,;*%),&0,)2(,'&"(7,$/,*+/&,./(5,$"
*6%$4.+).%(>,-.%42*/$"6,&0,+*"5,*"5,3.$+5$"6
&0, 2&./(/>, ()49, :2(, /)*"5*%5, &0, +$#$"6, &0
X*'(/2Z/,0*'$+7,$'-%&#(5,/$6"$0$4*")+79

U$0)((",7(*%/,*6&>,)2(,/$).*)$&",8*/,"&),)2(
/*'(9, :2(, 0*'$+7, 8* /, -*//$"6, )2%&.62, #(%7

Q)&3.$#$()6&RS&3$.&8$()&'7&)*$&0'./%;#&#,J&A,//,'(&3'3+/"),'(&/,-$#&,(&8,),$#&"(%&:'.$&0,//&T',(&)*$:&,(
($".&7+)+.$?&@*,#&3.'3'.),'(&,#&$#),:")$%&)'&9'&+3&)'&UG&3$.&8$()&A4&FGGV?&@*")&0,//&3+)&3.$##+.$&'(
9'-$.(:$()#&)'&:"<$&+.A"(&".$"#&A$))$.&3/"8$#&)'&/,-$&0,)*&'3),:+:&,(7."#).+8)+.$&7"8,/,),$#&7'.
%$#,."A/$&L+"/,)4&'7&/,7$?

!4&FGUG6&"(&$#),:")$%&)0'W)*,.%#&'7&)*$&0'./%;#&3'3+/"),'(&0,//&/,-$&,(&+.A"(&".$"#6&,:3'#,(9&$-$(
:'.$&3.$##+.$&'(&)*$&#3"8$&,(7."#).+8)+.$&"(%&.$#'+.8$#&'7&8,),$#6&0*,8*&".$&:"(,7$#)$%&,(&)$.:#&'7
#"(,)".4 6&*$"/)*6&8.,:$&3.'A/$:#&"(%&+.A"(&3'-$.)4?

X.A"(&3'3+/"),'(&9.'0#&"#&"&.$#+/)&'7&(")+."/&,(8.$"#$&Y0*$(&A,.)*&.")$&$J8$$%#&%$")*&.")$Z6&($)&,(W
:,9."),'(&Y0*$(&3$'3/$&:'-$&,(&)*"(&'+)Z 6&"(%&#':$),:$ #&.$8/"##,7,8"),'(&'7&+.A"(&".$"#&)'&$(8':3"##
7'.:$./4&.+."/&3'3+/"),'(&#$))/$:$()#?&E(&E(%,"6&,)&,#&$#),:")$%&)*")&"7)$.&NI[N&".'+(%&[G&3$.&8$()&'7&)*$
+.A"(&9.'0)*&*"#&A$$(&")).,A+)$%&"(%&FI&3$.&8$()&'7&)*$:&7.':&.+."/&".$"#&)'&+.A"(&:,9."),'(?

!"#$'%&$K'('L'9"46'02'*/E7,'67:+4'",'H7."<M'H*<E7"
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)&.62, )$'(/9, :2%((,&0,2$/,3%&)2(%/, *"5, )2($%
0*'$+$(/,2*5,)&,/.%#$#(,&",)2%((,*4%(/,&0,+*"59
:2(,0*'$+7,8*/,2$62+7,$" ,5(3)9,X*'(/2,2*5,)&
5$/4&")$".(,2$/,/).5$(/,*0)(%,"$")2,/)*"5*%59,F(
8*/,0.%)2(%,2*%5,-%(//(5,82(",2(,6&),'*%%$(59

B$'.+)*"(&./+7>,2(,8*/,*+/&,$'-%(//(5,37
/&'(,/.44(//0.+,&.)E'$6%*")/,&0,2$/,#$++*6(,82&
2*5,3((",8&%C$"6,$",M.52$*"*,*"5,/.--&%)$"6
)2($%,0*'$+$(/,$",#$++*6(,37,/("5$"6,'&"(7,*"5
/&'(, 4&"/.'(%, 6&&5/9, :2./>, 5.(, )&, *3O(4)
-&#(%)7,$",)2(,0*'$+7,*"5,-(%4($#(5,O&3,-%&'$/(/
*),M.52$*"*>,2(,'*5(,*,'&#(,)&,;."O*3,8$)2
2$/,0%$("59,F(,8&%C(5,)2(%(,$",*,8&&+(",0*4)&%7
0&%,/$@,'&")2/,*),)2(,%*)(,&0,&"+7,X/9,I],-(%,5*7
$",V\aa9,G-*%),0%&',)2(,4%$/$/,&0,'*"*6$"6,2$/
-(%/&"*+,(@-("5$).%(,0%&',)2$/,'(*6%(,$"4&'(>
2(,8*/,*+/&,0*4$"6,5$00$4.+)7,$",*//$'$+*)$&",)&
)2(, "(8, 4.+).%(, *"5, ("#$%&"'(")9, :2(", 2(
5(4$5(5, )&, 42*"6(, 2$/, -+*4(, &0, 8&%C, 0%&'
M.52$*"*,)&,B.%*),."5(%,)2(,6.$5*"4(,&0,2$/
0%$("59,F(,+(*%"),)2(,/C$++/,&0,8(+5$"6,$",B.%*)
*"5,*0)(%,)2*),2(,2*/,3((",'&#$"6,)&,5$00(%(")

-+*4(/,8$)2,)2(,/*'(,4&")%*4)&%9,:2&.62,)2(
(4&"&'$4,4&"5$)$&",&0,X*'(/21/,0*'$+7,*),#$++*6(
$'-%&#(5>,2(,$/,3(*%$"6,)2(,-*$",&0,/(-*%*)$&"
&0,2$/,"(*%,*"5,5(*%,&"(/9,F(,4*""&),/2$0),)2('
8$)2, 2$'>, */, )2(, O&3, $/, )('-&%*%7, *"5
)%*"/0(%*3+(9

!-CC&1%6

?",5(#(+&-$"6,4&.")%$(/>,-&&%>,/('$E$++$)(%*)(,*"5
)2(, ."/C$++(5,+$C(,X*'(/2, '$6%*)$"6 ,0%&',%.%*+
*%(*/,0%(A.(")+7,("5,.-,-(%0&%'$"6,'("$*+,O&3/
*),+&8,8*6(/,$",$"0&%'*+,/(4)&%,$",.%3*",*%(*/9
B$"4(,8*6(/,*%(,#(%7,+&8,)&,/.--&%),)2(,0*'$+7
*), )2(, -+*4(,&0,5(/)$"*)$&" >,)2(, /-&./( / ,*%(,+(0)
3(2$"5,$",%.%*+,*%(*/,)&,+&&C,*0)(%,42$+5%(",*"5
(+5(%+7,-(&-+(9,:2./>,)2(,%.% *+E.%3*",'$6%*)$&"
/)%(*',$/,5&'$"*)(5,37,)2(,'*+(/9

-%-%-%-%-%&0&0&0&0&0+('2,+('2,+('2,+('2,+('2, &>&>&>&>&>,;+.'2,;+.'2,;+.'2,;+.'2,;+.'2
:2(,4&"4(-),bP%3*",&%,P%3*",K(")%(c,$/,5(0$"(5
$",/())+('("),6(&6%*-27,)&,5$00(%(")$*)(,$),0%&'

!"#$% &'(% #)*)+$,% "% *-(./
0)*)+%"%*-(.%)1%&'(2%3)+&4%"1,
52)+$% "6'(+% +7$% 82'6-$.*
9"3$,%6&%*-(.%,5$--$2*:
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)2(, bX.%*+c, *3&.), 82$42, 7&., 2*#(, +(*%"), $"
/&'(,-%(#$&./,42*-)(%/,&0,)2$/,3&&C9,W&.,2*#(
*+/&,+(*%"),$",)2(,3&&C,(")$)+(5, &'()*+#,)-+."
$/! 0(#+)! 1,$%2+3456 , )2*), )2$/, 4&"4(-), $/
5(0$"(5,5$00(%(")+7,$",5$00(%("),4&.")%$(/9

Q&)2, .%3*", *"5, %.%*+, /())+('(")/, *%(
5$00(%("), $", )2($%, 0."4)$&"/>, /&'()$'(/>

J"#'#80KE60#L6(M#'A&6%(:./C

1\?&!+#$#&:$.$/4&#<,.)&)*$&3$.,3*$.4?&Q+)'.,8<#*"0#&8"((')&9'
)*$.$6&=*"."-,&,#&3".)&'7&8$()."/&!':A"4&0*$.$&)*.$$&0*$$/$.#&".$
A"(($%?

D(/4&'($&:",(&.'"%&)."-$.#$#&)*$&#/+:6&)*$&:,#8"//$%&](,($)4W7'')
.'"%;6&0*,8*&*"#&A$$(&.$%+8$%&)'&/$##&)*"(&*"/7&'7&)*")&7'.&:'#)&'7
,)#&/$(9)*?&^':$&'7&)*$&#,%$&"//$4#&"(%&/"($#&".$&#'&("..'0&)*")&(')

$-$(&"&A,848/$&8"(&3"##?&@*$&0*'/$&($,9*A'+.*''%&8'(#,#)#&'7&)$:3'.".4&A+,/%,(9#6&)0'&'.&)*.$$
#)'.$4$%&*,9*&0,)*&.+#)4&,.'(&#)",.0"4#&)'&)*$&+33$.&3".)6&0*$.$&"&#,(9/$&.'':&,#&.$()$%&A4&"&0*'/$
7":,/4 6&#':$),:$#&"88'::'%"),(9&)0$/-$&'.&:'.$&3$'3/$_&,)&,#&"&<,(%&'7&).'3,8"/&-$.#,'(&'7&)*$
,(%+#).,"/&%0$//,(9&'7&`,8)'.,"(&K'(%'(;#&a"#)&a(%?
!+)&=*"."-,&,#&"&<$$3$.&'7&:'.$&#':A.$&#$8.$)#&)*"(&)*$&.$-+/#,'(&,)&,(#3,.$#&,(&)*$&.,8*_&"&.$-+/#,'(6
:'.$'-$. 6&)*")&,#6&,(&%,.$8)&3.'3'.),'(&)'&)*$&.'/$&,)&#$.-$#&,(&)*$&8.$"),'(&'7&)*$&0$"/)*&'7&!':A"4?&E(
)*,#&3/"8$&'7&#*"%'0/$##6&).$$/$##&#+(/,9*)6&+(8'//$8)$%&9".A"9$6&#)"9("()&3''/#&'7&7'+/&0")$.6&0*$.$
)*$&'(/4&('(W*+:"(&8.$")+.$#&".$&)*$&#*,(,(9&A/"8<&8.'0#&"(%&/'(9&9.$4&.")#6&#':$&'7&)*$&:'#)
A$"+),7+/6&-"/+"A/$&"(%&+#$7+/&".),8/$#&,(&E(%,"&".$&:"%$?&b.':&=*"."-,&8':$&%$/,8")$&8$.":,8#&"(%
3'))$.4 6&$JL+,#,)$&$:A.',%$.4&"(%&c".,&0'.<6&#'3*,#),8")$%&/$")*$.&9''%#6&*,9*W7"#*,'(&9".:$()#6
7,($/4W0.'+9*)&:$)"/0'.<6&%$/,8")$&T$0$//$.4&#$)),(9#6&0''%&8".-,(9#&"(%&7+.(,)+.$&)*")&0'+/%&7,(%&,)#
0"4&,()'&)*$&.,8*$#)&*'+#$#6&A')*&,(&E(%,"&"(%&"A.'"%\
=*"."-,&0"#&"(&".:&'7&)*$&#$"6&)*")&0"#&7,//$%&A4&0"#)$6&/".9$/4&3.'%+8$%&A4&)*$&3$'3/$&0*'&*"-$
8':$&)'&/,-$&)*$.$d&^8*$%+/$%&e"#)$#&&"(%&3''.&>+#/,:#?&E)&8':3.,#$#&.":A/,(9&A+,/%,(9#&'7&8'..+9")$%
:$)"/6&FG&:$).$#&*,9*&,(&3/"8$#6&+#$%&7'.&)*$&).$"):$()&'7&*,%$#&"(%&)"((,(9?&@*$.$&".$&3/$"#"()
3".)#6&A+)&.')),(9&9".A"9$&,#&$-$.40*$.$\5
Y^$"A.''<6&NII[6&33?&UG6&UNWUFZ

4&'-+('(")$"6,(*42,&)2(%9,G-*%),0%&',)2(/(>,%.%*+
*"5, .%3*", *%(*/, 2*#(, *+/&, ('(%6(5,$")&, )8&
/(-*%*)(,4.+).%*+>,/&4$*+>,-&+$)$4*+>,(4&"&'$4,*"5
)(42"&+&6$4*+,5$#$5(9

?"5$*>,82$42,2*/,*,-%(5&'$"*"4(,&0,%.%*+
-&-.+*)$&",<*--%&@$'*)(+7,d\,-(%,4("),&0,)2(
)&)*+,-&-.+*)$&",$",I]VV=,*"5,82(%(,#$++*6(/
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8(%(, 4&"/$5(%(5, )2(, $5(*+, %(-.3+$4/, 37
L*2*)'*,_*"52$>,'&/),&0,)2(,%.%*+,*%(*/,*%(
/)$++,-&&%,-(%0&%'$"6,-%$'*%7,*4)$#$)$(/9,F(%(
'&/),&0,)2(,#$++*6(/,(@$/),*/,*--("5$@,)&,)2(,4&%(
.%3*",4(")%(,0&%'$"6,$)/,2$")(%+*"59

:2$/,'*7,6$#(,*",$'-%(//$&",)2*),.%3*"
4(")%(/,(@$/),*/,."5$00(%(")$*)(5,2&'&6("(&./
(")$)$(/, $",&--&/$)$&",)&,)2(,%.%*+,*%(*/9,H",)2(
4&")%*%7>, .%3*", 4(")%(/, $", ?"5$*, *%(, '&%(
5$00(%(")$*)(5,$",)(%'/,&0,)2(,/&4$&E(4&"&'$4>
-&+$)$4&E4.+).%*+, *"5, &)2(%, $"5$4*)&%/, &0
5(#(+&-'("),)2*",*"7,&)2(%,*%(*/9,G),)2(,)&->
)2(%(,*%(,0*%',2&./(/,*"5,2$62,$"4&'(,6%&.-
+&4*+$)$(/, 42*%*4)(%$/(5, 37, 8(++E5(#(+&-(5
.%3*",$"0%*/)%.4).%(/,+$C(,8$5(,%&*5/>,/)%(()
+$62)/>,8*)(%,*"5,/*"$)*)$&",0*4$+$)$(/>,+*8"/>
8(++E5(#(+&-(5,6%((",3(+)>,-*%C/>,-+*7,6%&."5/
*"5,-%&#$/$&"/,0&%,$"5$#$5.*+,/(4.%$)7,*"5,%$62)
)&,-%$#*479,G),)2(,&)2(%,(@)%('(,&0,$),*%(,)2(
b".(#" c>,74(%%8974$3+28c,4+./)(%/,*"5,4&+&"$(/
&0,/2*")7,/)%.4).%(/9,:2(/(,*%(,$"2*3$)(5,37
)2&/(,-(&-+(,82&,8(%(,0&%4(5,)&,'$6%*)(,0%&'
)2(,%.%*+,*%(*/,)&,)2(/(,.%3*",4(")%(/,$",/(*%42
&0, +$#(+$2&&5, 3.), 4&.+5, "&), *00&%5, -%&-(%
2&./$"6, 5.(, )&, 2$62, %("), *"5, 2$62, 4&/)/
&0, +*"59, :2(7, &44.-7, ("#$%&"'(")*++7
$"4&'-*)$3+(,*"5,5(6%*5(5,*%(*/9

B+.'/,*%(,%(/$5(")$*+,*%(*/,&0,)2(,+(*/)
42&$4(>, 5$++*-$5*)(5, 2&./(/>, -&&%, 276$("$4
4&"5$)$&"/>, -&&%, #(")$+*)$&">, +*4C, &0, 3*/$4
*'("$)$(/,+$C(,5%$"C$"6,8*)(%>,+$62),*"5,)&$+()
0*4$+$)$(/>, ()49, :2(/(, *%(*/, *%(, &#(%4%&85(5
2*#$"6,"*%%&8,/)%((),-*))(%",-%&"(,)&,/(%$&./
2*[*%5/,0%&',0$%(9,L&%(&#(%>,'&/),&0,)2(,/+.'
-&-.+*)$&",8&%C/,$",+&8,-*$5>,2$62,%$/CE-%&"(>
."&%6*"$/(5,/(4)&%/,&0,)2(,.%3*",(4&"&'79
K&"/(A.(")+7>,)2(7,*%(,)2(,."5(%"&.%$/2(5 >
-%&"(,)&,5$00(%("),)7-(/,&0,5$/(*/(/,*"5,$++"(//
*"5,4*",$++,*00&%5,)&,6$#(,-%&-(%,(5.4*)$&",)&
)2($%, 42$+5%("9, :2(, -&#(%)7, '*C(/, )2('
#.+"(%*3+(,)&,5%.6,*3./(>,*+4&2&+$/'>,4%$'(>
#*"5*+$/'>,(/4*-$/'>,*-*)27,*"5,.+)$'*)(+7
/&4$*+,(@4+./$&"9

;7&% "2$% +7$% 37)-,2$1% '9% *-(.<,5$--$2*
,$82)#$,%'9%*37''-%$,(3"+)'1/

?*"<,3(8%*<*)$&"?*"<,3(8%*<*)$&"?*"<,3(8%*<*)$&"?*"<,3(8%*<*)$&"?*"<,3(8%*<*)$&"

:2(,-%(//.%(,&",*6%$4.+).%*+,+*"5,$"4%(*/(/,"&)
&"+7,5.(,)&,)2(,+$'$)(5,*#*$+*3$+$)7,3.),*+/&,37
5()(%$&%*)$&",&0,A.*+$)7,&0,*6%$4.+).%*+,+*"59,B&$+
(%&/$&">, 8*)(%E+&66$"6>, /*+$"$/*)$&", *"5
*+C*+$"$/*)$&",&0,+*"5,+(*5,)&,+*"5,5(6%*5*)$&"9
D2*), 2*--("/, $0, +*"5, $/, 4&"/$/)(")+7, ./(5
8$)2&.),'*"*6$"6,$)/,0(%)$+$)7e,M*"5,$/,5(6%*5(5
*"5,-%&5.4)$#$)7,5(4+$"(/9,M*"5,5(6%*5*)$&",$/
6("(%*++7,."5(%/)&&5,($)2(%,*/,*,)('-&%*%7,&%
*,-(%'*"("),5(4+$"(,$",-%&5.4)$#(,4*-*4$)7,&0
)2(,+*"59

:2&.62, *++, 5(6%*5(5, +*"5, '*7, "&), 3(
8*/)(+*"5>,3.),."42(4C(5,-%&4(//,&0,5(6%*5*)$&"
'*7,+(*5,)&,)2(,4&"#(%/$&",)&,8*/)(+*"59

:2(%(,*%(,)8&,-%&4(//(/,)2*),$"5.4(,+*"5
5(6%*5*)$&"9,:2(/(,*%(,"*).%*+,*"5,4%(*)(5,37
2.'*",3($"6/9,N*)$&"*+,X('&)(,B("/$"6, K(")%(
<NXBK=, 2*/, 4+*//$0$(5, 8*/)(+*"5/, 37, ./$"6
%('&)(,/("/$"6,)(42"$A.(/,*"5,$),$/,-&//$3+(,)&
4*)(6&%$/(, )2(/(,8*/)(+*"5/, *44&%5$"6, )&, )2(
-%&4(//(/,)2*),2*#(,4%(*)(5,)2('9,:2(%(,*%(,*
0(8,)7-(/,&0,8*/)(+*"5/,/.42,*/,6.++$(5,f%*#$"&./
+*"5>,5(/(%)$4,&%,4&*/)*+,/*"5/>,3*%%(",%&4C7
*%(*/>, /)((-, /+&-$"6, +*"5>, *"5, 6+*4$*+, *%(*/>
82$42,*%(,-%$'*%$+7,4*./(5,37, )+-(2+. (*6(")/9
:2(%(,*%(,&)2(%,)7-(/,&0,5(6%*5(5,+*"5/,/.42,*/
8*)(%+&66(5,*"5,'*%/27,*%(*/>,+*"5,*00(4)(5,37
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Agro-climatic
The climatic and land resource conditions
in totality which are crucial for the
development of agriculture and allied
economic conditions of a region.

Aquifer
A saturated geological unit (e.g. sands,
gravels, fractured rock) which can yield
water to wells at a sufficient rate to support
a well.

Artificial Recharge to Groundwater
Artificial Recharge to Groundwater means
the process by which groundwater
reservoir is augmented at a rate exceeding
that under natural condition of
replenishment.

Command Area
The area served by a canal system
through supply of water for irrigation and
other purposes.

Culturable command area
It refers to the culturable land irrigated by a
canal system. It is different from gross
command area. The later includes all the
area served by a canal system including
unculturatble.

Eco-development
The process of development of a region
by means of conservation and regeneration
of degraded ecosystem and ecological
sustainability.

Emigration
Movement of people from one place to
another usually from one country to another
with a purpose of earning, living, residing
and settling.

Extensive irrigation
A strategy of irrigation development where
the emphasis is on providing irrigation
water for a large area. Per unit area use of
water is low in this case.

Flow system or channel
A channel of canal where water flows under
the influence of gravity.

Groundwater
Groundwater means the water which exists
below the ground surface in the zone of
saturation and can be extracted through
wells or any other means or emerges as
springs and base flows in streams and
rivers.

Ground Water Table
The top of the zone in which all pore spaces
or fissures are totally filled with water.

Immigration
Movement of a person as a permanent
resident into another area, usually into a
foreign country.

Intrusive irrigation
A strategy of irrigation development where
per unit application of water is high.

Lift system or channel
A channel of canal where water is forced to
flow against the slope of land by upliftment.

Migration
Movement of the people for the specific
purpose from one place to another in the
country or to a foreign country.

Migration stream
Migration stream refers to a group of
migrants with the common origin and
destination.

GLOSSARGLOSSARGLOSSARGLOSSARGLOSSARYYYYY

Net migration or balance of migration
The difference of total numbers of persons
arrived in and left out the place. In other
words, it is sum of in migrants and immigrants
minus sum of out migrants and emigrants.  In
mathematical term it is defined as:

Net migration
(in migrants + immigrants) - (out migrants +
emigrants)

Rain Water Harvesting
Rain Water Harvesting is the technique of
collection and storage of rain water at
surface or in sub-surface aquifer.

Refugee
People who are forced to take shelter in
other country due to life threatening situation,
insecurity, war or violation of human rights
in their own country.

Remittance
All cash or kinds sent by the migrants to
their place of origin. Money order is one
form of remittance.

Transhuemance
The practice of seasonal migration where
the pastoral communities migrate to the
pastures along with their herds during
summer season. These communities return
to their permanent residence in winter.

Warebandi system
It is a system of equitable distribution of
water in the command area of canal outlet.

Watershed
A watershed is a natural geo-hydrological
unit of land, which collects water and drains
it through a common point by a system of
streams. Such a unit can be a small area of
a few hectares or it could be an area of
hundreds of  square kilometres like the
Ganga river basin.
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